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Mpepucnosne

OCHOBHOM 3apauel AQHHOW KHUTU IBASIETCSI O3HAaKOMAEHUE CTYAeH-
TOB C TEOPETUYECKUMHU M MPAKTUIECKUMU OCHOBAMU COBPEMEHHBIX
CUCTeM OTOTNAEHUS, BEHTUASIIIUU U KOHAUITMOHUPOBAHUS, @ TaKKe
¢ TpeOOBaHUSAMU HOPMATUBHBIX AOKYMEHTOB, 3HaHHEe KOTOPHLIX He00-
XOAHUMO IIPH IIPOEKTUPOBAHUY, CTPOUTEABCTBE U SKCIIAyaTalluH YKa3aH-
HBIX CHCTEM.

YaeOHOe TOCOOMEe HAIMCAHO C YYeTOM, UTO UM OYAYT ITOAB30BaThCI
CTYAEHTHI TIOCAE U3Y4YeHUsT OOUIETEXHUIYECKUX AUCIUIANH «TepMoay-
HaMuKa», « OCHOBBI THAPABAMKY, TEIAOTEXHUKU U ad9POAMHAMUKU Y,
«TeopeTruuecKkre OCHOBBI TETIAOTEXHUKU U TUAPABAUKU» U AD.

AaHHOe yuebGHOe ITocobre BXOAUT B COCTaB MPOdeCCHOHAABHEBIX
mopyaer [IM.O1 «OpraHusanys 1 KOHTPOAb pabOT IO MOHTA)Ky CUCTEM
BOAOCHAOGXEHHUST 1 BOAOOTBEACHUS, OTOIIACHUST, BEHTUASIIIUYU U KOHAM-
IMOHUPOBAHUS Bo3pyxa», [IM.02 «Opranusanys 1 KOHTPOAB paboT 110
9KCIAyaTaIlUM CUCTEM BOAOCHAOKEHHUSI 1 BOAOOTBEAECHUS, OTOIIAEHUS,
BEHTUASIIUYN U KOHAUIIMOHMPOBAHUS BO3AYXa» U SIBASETCS YaCThIO
y4e6OHO-MeTOANIECKOTO KOMIIAEKTA II0 CIeIUaAbHOCTH «MOHTaX u
9KCIIAyaTalysg BHYTPEHHUX CaHTeXHNYECKUX YCTPOUCTB, KOHAUITUOHU-
POBAHUS BO3AYXA M BEHTUASIIIVINY.

OTAeAbHAsST TAaBa MOCBSIIEHA BOITPOCAM PAIMOHAABHOTO HCITOAB-
30BaHUS BTOPUYHBIX Y9HEPIOPECYPCOB B CUCTEMAaX OTOIIAEHUS U BEHTH-
ASITTHAH.



BBepeHune

B Tpyaax oCHOBOIIOAOKHUKA pyccKo¥ Hayku M. B. AomoHOcCOBa
(1711 —1765), oTBeprizero rocnopcTBoBasinyto B XVIII B. Teoputo Te-
IIAOPOAQ, BIIEpBBIEe OBIAM AQHEI IPABUABHBIE IPEACTABACHUSA O TEOPUU
TEIIAOTHI.

B cBoeli puiccepranun «Pa3MbIIA€HUE O IPUYWHE TEIIAOTEL U XOAO-
pa» (1744 — 1747 rr.), a TakXKe B TpyAe «PaccykpeHNe 0 TBEpAOCTH
U JKUAKOCTU Tea» (1760 r.) M. B.AOMOHOCOB yTBep>XAaA, 9YTO «TEIIAO
COCTOUT BO BHYTPEHHEM ABVJKEHUM BemecTBa». OH 0O0CHOBAA CyII-
HOCTB TEIIAOTHI U TEIIAOBBIX IBA€HUU, TEOPETUYECKUMHU U 3KCIIEPUMEH-
TAaABHBIMU MCCAEAOBAHUSIMU 3aA0KUA OCHOBBI MOAEKYASIPHO-KUHETHU-
YeCKON TEOPUH BellleCTBa U YCTAHOBUA B3aUMOCBS3b MeKAY TEIIAOTOMN
1 MeXaHWYeCKOM 3Hepruell Ha OCHOBE OTKPBITOTO UM BCeOOIero 3a-
KOHAa IPUPOABI — 3aKOHA COXPAHEHMs U NIPEBPAIleHUs SHEPIUU.

OTU TeHUaAbHBIE TeOpeTUYeCKre 0OO00IIeHUS OTIEPEAUAN 3aTIaAHO-
€BPOIIENCKyI0 HayKy Ooaee ueM Ha 100 aert.

[Top BAMSIHMEM TeopeTHYeCKuX OTKphITUN M. B. AoMoHOCOBa B 00-
AQCTU YUEHUS O TENIAOTE TAAQHTAUBBIY PYCCKUIM MEXaHUK U TEIIAOTEXHUK
N.M.TIoA3yHOB, OCO3HABIIUM I'POMaAHOE 3HaUeHHe NMPAaKTUUYeCKOTro
paspelnieHusa NpoObAeMbl IPOMBIIIAEHHOTO NCIIOAB30BAHUS SHEPrUHU
napa, noctpoua B 1763— 1765 rr. B bapHayae nepsyro B Poccun npo-
MBIIIA€HHYIO IIaPOCUAOBYIO YCTAHOBKY, COCTOSIBIIYIO U3 IIAPOBOI'O
KOTAA M IIapOBOU MAIIUHHI.

Pa6oTel M. B. AomoHocoBa u Y. U.TToAa3yHOBa 3aA0KUAU TEOPETU-
YyecKHe U IIPAaKTUYeCKUe OCHOBEI AT AAABHEUIIIEro Pa3BUTHS TEMIAO3-
HepreTuKU.

B 06AacTH IPaKTUYECKOM TEIIAOTEXHUKHI OOABIINX YCIIEXOB AOOUANCH
MexaHUKU HuxkHeTarnabCckux 3aBopoB E.A. u M. E. HYepenanosel. MMu
OBIA CKOHCTPYUPOBAH PsiA NAapOBHIX MalIiH. CaMbIM 3HQUUTEABHBIM UX
BKAQAOM B OT€UeCTBEHHOE MAIIMHOCTPOEeHMe OBIAO cOo3paHue B 1834 T.
IIEPBOTO PYCCKOTO MapoBO3a.

B 1864 r. mpenoaaBaTeAb MopcKoro kopmyca M. IT. AABIMOB ommyOAn-
KOBaA paboTy, OCBSIIEHHYIO PACUETy TATH B TOIIKAX IIaPOBBIX KOTAOB.
B ero nccrepoBaHnu BriepBhIe OBIA AQH OOOCHOBAHHBIM METOA pacyeTa
CKOPOCTH IIOAQUM BO3AYXa B TOIIKY I1IaPOBOTO KOTAQ.
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Boaplne mccaepOBaHUA Mpollecca CKUTaHUSA TOIAMBA B TOIKAax
TIAPOBBIX KOTAOB IPOAEAAA pyccKui TepMoxuMuk B. @. Ayruawnn. ITo-
Ay4eHHBble U CHUCTEeMaTU3UPOBAHHBIE UM KOAWYECTBEHHBIE AAHHEBIE
O TEIIAOTBOPHOM CIIOCOOHOCTU Pa3AUYHBIX BEIeCTB ITOAB30BAANCH BCe-
OOIIUM IIPU3HAHUEM U IIOBCEMECTHBIM ITpUMeHeHHeM Kak B Poccum,
Tak 1 3a pyOeskoM. Ba>kHYIO POAB B 3TOM OOAACTHU CHITPAAU TaKKe pa-
ootel npodeccopa H. C. KypHakoBa, MOCBAIIIeHHBIE BEIYUCACHUIO TEM-
neparyp ropeHus.

N3sBecTHBIE pycckue TenaoTexHuKU B. M. I'punesenkuis, K. B. Kupm
U psAA APYTUX YCOBEPIIEHCTBOBAAU TEIIAOBOM pacyeT IOBEPXHOCTeN
HarpeBa U TeIAOIIepeAaun.

BOABIIION BKAAA B OTE€UECTBEHHYIO TEIIAOTEXHUKY BHEC PYCCKUU
naxeHep B.T.IllyxoB — yuenuk H. E. JKykosckoro. B 80-x ropax
XIX B. OH CO3paA OPUTHHAABHBIY BOAOTPYOHBIN KOTEA, KOTOPHIA OT-
AMYAACS OAHOTHUITHOCTBIO U3TOTOBAEHUS OCHOBHEIX AeTarei. ITo mo-
3BOAWAO OPTaHM30BaTh MacCOBOE IMIPOU3BOACTBO CTAHAQAPTHBIX KOTAOB.
Kotas! IITyxoBa MOAYYHAU IIMPOKOE paclpocTpaHeHMe B Poccum u 3a
pyoesxom. OpuuM u3 nzodperenuit B. T lllyxoBa Oblra TaK)Ke OpPUTH-
HaabHasd POPCYHKA A PACHBIAUBAHUSA BOASHBEIM ITapOM MasyTa IIpU
€ro C)KUTaHUM B TOIIOYHBIX YCTPOUCTBAX.

Pycckue TeIAOTEXHUKU SIBASIOTCS IMOHEPaMU B 0OAACTHU UCIIOAB30-
BaHUS MECTHBIX BUAOB TOIAMBA. B 1913 r. HAIll TAaAQHTAUBBIN cOOTede-
ctBeHHUK P. 3. Kaaccon mocTpoua mop MockBol (okoao Horuncka)
IIEPBYIO B MUPe 3AeKTPOCTaHIIMIO, paboTaroiyto Ha Topde. HeiHe oHa
HOCHUT ero uMd. VM >Ke OBIA M300pPeTeH BBICOKOIIPONU3BOAUTEABHBIN
TUAPABAMUYECKUU CIIOCOO AOOBIUM TOPp(da, 3aMEHUBIINM MaAOIPOU3BO-
AUTEABHBIM MAIIMHHO-(POPMOBOYHEINU CIIOCO0.

N3 BBIpQOIINXCSA PAOOT B OOAACTU TENAOIHEPTEeTUKU CAEAyeT OT-
MeTHUTh KallUTaAbHBIN TPYA akapeMuka M. B. Kupnuuesa 1o Mmopeaupo-
BaHUIO TENAOBBIX YCTPONCTB. Co3AaHHAS UM TEOPUS IIOAOOUS IIO3BOAS-
€T IIPOBOAUTH NCCAEAOBAHUS TEIIAOBHIX, a3POAMHAMUYECKUX U APYTHX
SBA€HUU Ha MOAEASIX U IIePECUUTHIBATh IIOAYUYEHHEBIE PE3YABTATHI IPU-
MEHUTEABHO K PEAAbBHBIM TEIAOBBIM YCTPOUCTBAM. Teopusa mopo0us
M. B. KupnnueBa IIMPOKO HUCIOAB3yeTCS B PA3AMYHBIX OOAACTSAX HUC-
CAEAOBAHUM, B TOM UMCAE IIPU IPOEKTUPOBAHUN COBPEMEHHBIX CUCTEM
OTOIIAEHUSI, BEHTUASALIUN U KOHAUITMOHUPOBAHUS.

BecbMa BakHOe 3HaYeHUE AASI COBPEMEHHOM TeNIAO3HEePTeTHKU
UMEIOT PabOThl KOAMEKTHUBOB HAayYHBIX pPaOOTHUKOB Bcepoccuiickoro
TEIIAOTEeXHHUYECKOI'0 MHCTUTYTa U LleHTparbHOI'0 KOTAOTYPOUHHOTO
WHCTUTYTQ, CO3AABIINX CTPOTO HAyYHBIM METOA pacdyeTa TENAOBBIX
arperaToB, KOTOPBIN oOeclIednBaeT COBIIaAeHUEe UX 3KCIIAYyaTaIlluOH-
HBIX XapaKTEePUCTUK C IPOEKTHBIMHY, YeTr0 He YAABAaAOCh AOCTUYD PaHee.

)



B pesyabraTe 3KCHAyaTarMoOHHAsA HAAEKHOCTb CIIPOEKTUPOBAHHLIX T10
3TOMY METOAY TEIAOCHAOKAIOINX NCTOYHHUKOB BHIIIIE, YeM Y U3BECTHBIX
3apyOe’KHBIX aHAAOIOB.

BoAbIioi BKAaA B CO3paHME COBPEMEHHBIX OTe€UeCTBEHHBIX CUCTEM
OTONAE€HUS U BEHTUASAIIUU BHECAU MH>KeHephl U y4eHble NHCTUTYTOB
IMpomcTpotinpoekT, CanTexHuUpoekT, [unpouun PAH, TiomeHCKOTO
WH>KEHEPHO-CTPOUTEABHOTO HHCTUTYTA, Pa3paboTaBIIIie CTPOUTEABHEIE
HOPMBI U MIPaBUAA TPOEKTUPOBAHUS OTOTIAEHUS, BEHTUASIIUN U KOH-
AVIIMOHUPOBAHUS BO3AyXa B IIOMENeHUSAX 3AaHUN U COOPYKeHUH
(CHull 2.04.05—91 «OTonAeHUe, BEHTUASIIINA U KOHAUITMOHUPO-
BaHUe»), a Takxke K. C. Opaos, A. H. Ckanasy, I'. B. Pycaanos, M. 4. Pos-
kuH, 2.\ AMmnoarbckuii, B. . Mekraep, A.T. Eruzapos, B. 1. borocaos-
ckuyi, B.TI. lIlerros, H. H. PazymoB, A. B. Hectepenko, P.B.Illekus,
B. A.Bepe3oBckuit, B. A.TlotannoB u ApyTHe, C TPyA@MU KOTOPHIX IIO-
A€3HO 03HAKOMUTCS MOAOABIM CIIEITUAAUCTaM.

TenaocHabxarollee xo031ucTBO Poccun B Hauanre XXI B. BKAIOUAAO
B cebs1 485 TennoBBIX dAekTpocTaHIul (TOC), Ha KOTOPBIX AeHCTBYIOT
TenAOpUKAITMOHHEIEe TypOUuHBI; 190 ThIC. KOTEABHBIX PA3HOM €AMHUYHOMN
MOIITHOCTH, B TOM YUCAEe 84 TBIC. TPOMBINIAEHHBIX KOTEABHBIX; OKOAO
260 TBIC. KM MaruCTPaAbHBIX U PACIIPEACAUTEABHBIX TEIIAOBBIX CETEH.

B mocaepHue TOABI UAET MIPOIECC PA3YKPYIIHEHUSI CUCTEM TEeIIAO-
CcHaO>KeHUs, PacTeT YMCAO MEAKMX KOTEABHBIX I MECTHBIX TeHepaTOpPOB
TEIIAOThHI, PaCIIUPSAETCS 30Ha AeIeHTPAaAN30BaHHOTO TETIAOCHAOKEeHN,
YBEAWUNBAETCsI 00beM CaM03aroTOBOK TOIIAMBA HaCeAeHUEM B CBA3U
C Pa3BUTHEM MaCCOBOM 3aTOPOAHON MHAMBUAYAABHOU 3aCTPOMKU B CEAb-
CKOM MECTHOCTHM U Ha CBOOOAHBIX TEPPUTOPHUSIX BOKPYT HAaCEAEHHBIX
IIYHKTOB, @ TaK)Ke M3-3a 3HAUUTEABHOI'O ITOAOPOKAaHUS TEIIAOTHL B CH-
cTeMax I[eHTPaAM30BaHHOTO TEIIAOCHAOKeHUS.

HoBrble TeXHOAOTMU Pa3AMYHBIX TPONU3BOACTB HEMBICAUMEL O€3 IIpu-
MeHeHUsI COBpeMEeHHBIX OTOIIUTEABHO-BEHTUASAITUOHHEIX CUCTEM U KOH-
AUITMOHUPOBAHUS BO3AYXa.

IhaBHas 11eAb OTOTIAEHNS 30aHUM — CO3AAHUE TETIAOBOTO KOMQopTa
B IIoMelleHngaX. KaueCcTBO BO3AYIIIHOU CPeABl IIOMEIIEHUNU B TeUeHUe
ropa ompepeasercs 3pPeKTUBHOCTHIO PabOTHl CUCTEM BEHTUASIIUU
1 KOHAWITMOHUPOBaHUA. B yCAOBHUAX Iepexopa OT NAAHOBOM CHUCTEMBI
YIPaBAEHUS XO34MCTBOM K PBIHOYHBIM OTHOIIEHUSIM OTONUTEABHO-
BEHTUASIIIMOHHAS TEXHUKA U YCTPONCTBA KOHAMIIMOHUPOBAHMS BO3AYXa
epe>XnBaroT OypHOe pasBUTHE B CBI3M C KOPEHHOU MOAEpHU3aluen
TPaKTUYECKU BCEX OTPACAEM TPOMBIIIAEHHOCTH.



naBa 1

OBLLUWNE CBEOEHNA

O TEMJIOCHAB>XEHIW
MPOMBILLUNEHHBIX N TPAXXAOAHCKUX
SOAHNN

TEPMVIHbI 1 ONPEQENEHMNS

B Hay4YHO-TeXHUYECKUX U CIIPABOYHBIX U3AAHUIX, @ TAKKE B HOpMa-
TUBHBIX AOKYMEHTaX, OTHOCSIUXCS K MPOEKTUPOBAHMNIO, MOHTAXY,
9KCIAyaTallu¥ ¥ PEMOHTY CHUCTEM OTOIAEHUS, BEHTUASIIIUYN ¥ KOHAM-
LIMOHMPOBAHUSA BO3AYXa, YACTO MCIOAB3YIOTCA OOlleTeXHUYEeCKUe
U cIellMasrbHble TePMUHBI. PacCMOTPUM HEKOTOphle U3 TEPMUHOB,
CMBICAOBOE COAEpKaHNe KOTOPBIX HEOOXOAUMO YeTKO 3HATh UNTATEAIM
HACTOsIIed KHUTH.

Temnepamypoti Ha3bIBalOT (GU3UUYECKYIO BEANYNHY, XapaKTepU3YIo-
LIyIO CTelleHb HarpeToCcTu Terd. C MOAEKYASIPHO-KMHETUYECKON TOUKU
3peHus TeMIlepaTypa eCTh Mepa MHTEHCUBHOCTU TEIIAOBOTO ABUIKEHUS
MOAEKyA. UMCAeHHOe 3HaueHMe CBSA3aHO C BEAMUMHOU CPEAHEeU KUHe-
THUYECKOMN 3HEPIrUU MOAEKYA

B cucrteme CU epuHuUIlell N3MepeHUsT aOCOAIOTHOM TeMIlepaTyphl
sBAgeTcs KeabBUH (K); Ha IpaKTHKe IIMPOKOEe paclpocTpaHeHue IIo-
AYYMAO U3MEpeHHe TeMIlepaTypel B rpapycax Lleascua (°C). 3HaueHUA
abCOAIOTHOM TeMOepaTypsl T U TeMIepaTypsl | o mKaAe Lleabcus
CBSI3aHBI cooTHOIIeHUeM T =t + 273,15.

COBOKYITHOCTh 3HAQUeHUM TeMIIepaTyphbl BO BCEX TOUYKAX paccMart-
PHBAeMOro TeAd B AQHHBIM MOMEHT BpeMeHU Ha3bIBAIOT meMnepamyp-
HBIM NOAEM.

[ToBepXHOCTHL BHYTPH TeAd MAM Ha €ro TPAHUIIaX, UMEIOIIYI0 OAU-
HAKOBYIO TeMIlepaTypy, Ha3bIBalOT u3omepMuieckol.

AaBaeHue 06YCAOBAEHO B3aUMOAENCTBUEM MOAEKYA pabodero Teaa
C IOBEPXHOCTBIO. HUCAEHHO OHO PAaBHO CHUA€, ACUCTBYIOLIEN Ha eAUHU-
Iy TIAOIIAAY IOBEPXHOCTHU TeAd IO HOPMAAU K Hel.
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25 6 74— 1 Pwuc. 1.1. Cxema nHgmemayansHoro
TENJIOBOro MyHKTa:
$ =] Y

—T1 7 — oTkNYaLme 3aOBUXKY; 2 — rpsase-

BUKY; 3 — Bogomep; 4 — TepmomeTp; 5 —

perynaTop pacxofa; 6 — anesatop; 7 — cu-

-—T2 ctema otonnenus; T7, T2 — nopaowum n
obpaTHbIZ Tpybonposofas!

B MexpayHapopHou cucreMe epuHun (CH) paBaeHHe BBIpa>XaroT
B mackaAsx (1 ITa = 1 H/m?). HaxoasT TakKe IpUMeHeHne Takue BHe-
CHUCTeMHBIe eAVHUIIL U3MepeHUsI AaBAeHUs, KaK TeXHUUYecKas aT-
mocdepa (1 at = 1 xkrc/cm? ~ 10° T1a), MUAAUMETpP PTYTHOTO CTOAGA
(1 MM pT. cT. = 133,322 I'la), MUAAMMETP BOASTHOTO CTOADOA (1 MM BOA. CT. =
~ 10 I'Ta).

Ygeabnbili 06beM Vv — 3TO 00BEM €AMHUIIBI MAacChl BelllecTBa. Ecan
OAHOPOAHOE TEAO MAacCO¥ m 3aHuUMaeT o0weM V, To v = V/m. Epunuiia
U3MEepPEeHUs YAEABHOrO 00beMa — KyOM4eCKUM MeTp Ha KUAOTPpaMM
(M3/KT).

OmonaeHue — TIPOIeCC OAAEPIKaHUS HOPMUPYyeMOU TeMIlepaTyphl
BO3AYXa B 3aKPHITHIX TOMEIeHUSX.

Cucmema omonaeRUsi — TeXHWYeCKad YCTAHOBKA, COCTOAIIAsS U3
KOMIIAEKTa OOOPYAOBAHUS, CBI3aHHOTO MEKAY COO0M KOHCTPYKTUBHBI-
MU dAeMeHTaMH, TpepAHa3HaueHHas AN IIOAydYeHMs, IlepeHoca U 1epe-
AAQul1 3aAQ@HHOTO KOAMYECTBA TEIAOTEI B 0O0rpeBaeMoe IIoMellleHUe.

Hngusugyarbrbill menaoBou nynkm (MTIT) (puc. 1.1) — OyHKT, Ipea-
Ha3HAYEHHBIN AN TTIOAKAIOUEHUST CUCTEM OTOIIAEHUS, TEIIAOCHAOKEeHMS
BEHTHUAAIMOHHBIX YCTAHOBOK M BOAOCHAOKEHUS OTAEABHBIX 3AQHUH
K pacIpepAeAUuTeABHBIM CETSIM TOPOACKOM TEIIAOBOM CETH M BOAOIIPOBOAG,
YIPaBA€HUSI YKa3aHHBIMU CHUCTe-
MaMHU U ydyeTa KOAUUeCTBa TEIIAO-

4 BOM DHEPTUU U TEIIAOHOCUTEAS.
T 1 IflenmpaAbHbIU MenAoBOU
1 nynkm (LTIT) (puc. 1.2) — 3TO
2
T1 5 {>3’<]_

1 8 Puc. 1.2. Cxema ueHTpansHoro Te-

NoBOro MNyHKTa:
) 1 — BBOQ ropsiyen Bofabl; 2 — rpsiseBuKY;
2 3 3 — 3apBuxku; 4, 5 — perynsaTopbl Temne-
paTypbl 1 pacxopaa; 6, 9 — nogorpesaTenu

BC 2-n n 1-n cTyneHen; 7 — cuctema
oTonneHus; 8 — nogMeLIMBaoLLMIA Hacaoc;
10 — umMpKynAUMOHHBIN Hacoc; 171 — Bo-
12 1 pomepbl; 12 — BBOAQ X0N0OQHOM BOAbI




IIYHKT, IPepAHa3HAUEeHHBIN AAS IIOAKAIOYEHUS CUCTEM TEIIAO- U BOAO-
CHAOKeHMsI MHUKpPOpaloOHa (OAHOTO 3AAHUS WAU TPYIIEI) K pacIpepe-
AUTEABHBIM CETSIM TOPOACKON TEIIAOBOM CETU U BOAOIIPOBOAQ, YIIPaBAe-
HUS CUCTeMaMU OTONAEHUS, TEeIAOCHAOKeHUS BEeHTUASIITMOHHBIX
YCTQHOBOK, YCTAHOBOK BOAOCHAO>XKeHMs U ydeTa KOANUeCTBa TEIIAOBOM
SHEPryuM, TEIAOHOCUTEAS U BOABI.

ObcayxuBaemas 30HA (30Ha oOumMaHus) — 3TO NPOCTPAHCTBO B IO-
MellleHUH, OTPaHUYeHHOEe IIAOCKOCTIMHY, NapaAAeAbHBIMUA OIPAasKAEHU-
sM, Ha BeIcoTe 0,1 1 2,0 M Hap, YyPOBHEM IIOAQ, HO He OAmke ueM 1,0 M oT
IIOTOAKA IIPU IIOTOAOYHOM OTOIIA€HUM, Ha paccTossHuu 0,5 M OT BHY-
TPEHHUX [MOBEPXHOCTEN HAPY’KHBIX CTeH, OKOH U OTONIUTEABHBIX IIPU-
O0poB, Ha paccTodHum 1,0 M OT pasparolilell IOBEPXHOCTHU BO3AYXOpa-
CIIpeAEAUTENEH.

Ckopocmb gBUXKeRUS BO3gyXa — OCPEAHEHHAs IT0 00beMy OOCAYKU-
BaeMOM 30HBI CKOPOCTH ABUJKEHUS BO3AYXaA.

Temnepamypa Bo3gyxa — OCpepHeHHas 110 00beMy 00CAYKHUBaeMOM
30HBI TeMIlepaTypa BO3AYXa.

Tenarlll nepuog roga — MEPHUOA TOAQ, XaPaKTePU3YIOITUNCSA CpeAHe-
CYTOUHOU TeMIIepaTypOy Hapy>KHOTr'O BO3Ayxa BhllIe 8 °C.

Xoaoghblll nepuog roga — MePUOA TOAQ, XaPAaKTEPUIYIOITUMCI CPEA-
HeCYTOYHOU TeMIIepaTypoOr HApYy>KHOTO BO3Ayxa, paBHOU 8 °C 1 HUKe.

Tepmuueckas HArpy3ka — 3AeKTpUuYecKass MOITHOCTh, pacxoayeMast
HEeTIIOCPEeACTBEHHO Ha OTOIIAeHNe ITOMeIeHNs.

Y3ea BBoga B 3ganue (YB) — y3eA BBOAQ TPYOOIIPOBOAOB TEIIAOCHA0-
JKeHUd B 3paHUe, B KoTopoM npu oTrcyrcTBuu UTTI ycraHaBAMBaIOT
OTCeKaIIIe 3aABUXKHU U IPUOOPHI y4eTa KOAMYeCTBa TEIIAOBOU SHEP-
TUM, TETIAOHOCUTEAST U BOABI.

Yzea ynpasaenusa (YY) — y3ea HOAKAIOUEHHUS CUCTEM OTONAEHUS
3AaHUA (OAOK-CEKIIMU) K pacupepeAuTeAbHBIM ceTsaMm oT LITTI npu He-
TIOCPEACTBEHHOM NIPHCOEANHEHUM AU C SA€BATOPHBIM Y3A0M.

Paguayuonnas memnepamypa nomeujeHuUs — OCPeAHEHHAad 110 IIAO-
IIIaAM TeMIIepaTypa BHYTPEHHUX IIOBEPXHOCTEH OTPA’KAEHHUY IMoMeIre-
HUS ¥ OTONUTEABHBIX TPUOOPOB.

Pesyabmupyloujas memnepamypa nomMeuwenus (memnepamypa no-
MewjeHusl) — TeMIlepaTypa OKpPY’Karolllel CpeAbl, B KOTOPOM 4eAOBEK
IIyTeM paAUaIiuy M KOHBEKIIMU OTAAET CTOABKO >Ke TEIAOTHI, 9YTO U B
OKpPY’KaloIllel Cpepe C OAMHAKOBOM TeMIIepaTypou BO3AyXa U OKpY-
SKQIOIIMX TOBEPXHOCTEN NMPU OAMHAKOBOU BAAKHOCTH U CKOPOCTH
ABVKEHUST BO3AYXA.

Ilomeujenue ¢ nocmosiHHBIM npebblBaHUEM Alogelli — TOoMeIlleHue,
B KOTOPOM AIOAU HAXOAATCS He MeHee ABYX 4aCOB HeIIPePBIBHO UAU He
MeHee IIIeCTH YaCoOB B CyMMe B TeueHUe CYTOK.
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ITomeuwjenus ¢ maccoBbM npebblBAHUEM AlOgell — TIOMeIleHUs IIAO-
maabio 50 M? 1 Goaee (3aAbl U (poiie TeaTpoB, KUHOTEATPOB, 3aALI 3a-
CEAQHUM, COBEIIaHUN, AeKIIMOHHEIE ayAUTOPUH, PECTOPAHEL, BECTUOIO-
AM, KaCCOBBIE 3aAbl, IPOU3BOACTBEHHEBIE U AP.) C HOCTOSHHBIM UAU
BpPeMeHHBIM IpeObIBaHUEM AIOAEH (KpOMe aBapUMHBIX CUTYAIlUl) B KO-
AMYECTBe GOAee OAHOTO YeAOBeKa Ha 1 M2,

Kameropuu nomewjenull obujecmBeHHbIX 3¢gaHUl:

1 — moMeleHus, B KOTOPBIX AIOAU 3@HATBEI YMCTBEHHBIM TPYAOM,
yueboy;

2 — moMeleHNns, B KOTOPBIX AIOAU B IIOAOSKEHUU AeKa UAU CUASI
HaXOASATCS B COCTOSTHUM TIOKOS U OTABIXQ;

3 — 3puUTeAbHBIE 3aAbl, B KOTOPHIX AIOAU IIPeOBLIBAIOT IIpenuMylile-
CTBEHHO B IIOAOJKEHUU CUASA O0e3 BepXHEN OAEKABI;

3a — 3pUTEABHEBIE 3aABI, B KOTOPBIX AIOAU NIPEOBIBAIOT IPEeUMyllle-
CTBEHHO B IIOAOKEHUU CUAS B BEPXHEM OAEKAL;

36 — 3aABI AAF 3@HATHY CIOPTOM 6e3 3puTenel;

3B — 3aAbl COBeIllaHUY, AeKIIMOHHBIE, aKTOBbIE, YUTAABHBIE, TIPEA-
IPUATHN OOIeCTBEHHOr0 MUTAHNS, 3aAbl AAST IaCCaKUPOB;

4 — TmoOMeIleHUs C BpeMEHHBIM IPeObIBaHUEM AIOAEHN (BEeCTHOIOAH,
rappAepoOHEIe, KOPUAOPEI, A€CTHUIILI, CAHY3ABl, KyPUTEABHBIE, KAQAO-
BEIE).

INocmosinuoe pabouee mecmo — MeCTO, TAe AIOAM paboTaioT 6onee
ABYX 4acOB HeIIpepBIBHO UAU 6oaee 50 % paboduero BpeMeHH.

Henocmosnnoe pabouee mecmo — MeCTO, TA€ AIOAU PabOTaloT MeHee
ABYX 4aCOB HENIPEPBIBHO AU MeHee 50 % paboyero BpeMeHH.

Pabouasa 30na — NPOCTPAHCTBO HaA YPOBHEM IIOAA MAU pabouen
IIAOIIAAKU BBICOTOM 2 M IIPU BBEIIOAHEHUU pabOTHI CTOA AU 1,5 M nipu
BBITIOAHEHUHU PabOTHI CUAS.

MHorosmaxHoe 3ganue — 3paHUe C YHCAOM 3Ta’kek ABa U Ooaee.

Hagexxnocmb cucmem omonAenus, BEHMUAAYUU U KOHGUUUOHUDOBA-
HUA — CIOCOOHOCTH YKa3aHHBIX CUCTEM 00eCIIeYUTh B OOCAY’KUBAEMOM
IIOMeEIeHUY HOPMUPYEeMBIe IapaMeTPbl MUKPOKAMMATA U YUCTOTY BO3-
AyXa B IIpepeAax 3apAaHHOM 06eCIieueHHOCTU B MHTepBaAe PacueTHOTO
BpEMEHU (rop, Ce30H U T.IL.).

MukpoxAumam nomeujeHusi — COCTOsSIHMEe BHYTPEHHEU CpeAbl I10-
MellleHUs, XapaKTepu3yeMoe CACAYIOIINMU ITIOKa3aTeASIMU: TeMIlepaTy-
pa Bo3pyXa IOMeIeHUs; papuallioOHHAas TeMIlepaTypa IIOMelleHud;
CKOPOCTBb ABUJKEHUS BO3AYXA B IOMEIEHUH; OTHOCUTEABHAS BAAKHOCTD
BO3AyXa B IIOMEIIeHNH.

OnmumaabHble MUKPOKAUMAMUYecKue yCAOBUSL — 3TO COUeTaHHUe
3HaUeHUM IoKa3aTeArel MUKPOKANWMATA, KOTOPhIe NPU AAUTEABHOM
U CHUCTeMaTUuYeCKOM BO3AEMCTBUM Ha YeAOBeKa 00ecleurBaioT HOP-
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MaAbHOE TENAOBOE COCTOSHHE OpraHu3Ma NPpU MUHUMAaAbHOM HaIps-
JKEeHUM MEeXaHU3MOB TEPMOPEryAdlnY, 0OeClIeunBaOT OIIYyIeHHue Te-
mAoBOro KoMdopTta He MeHee ueM Y 80 % ArOAel, HaXOAAIIUXCS B IIO-
MeIleHUN.

Ob6ecneueHHOCMb — HaAKOIIAEHHAs BEPOSITHOCTL oOecIieueHus 3a-
MAAHHBIX TTapaMeTpoB (B cpepHeM 3a 50 AeT) B AOASIX TPOAOAKUTEAD-
HOCTH TOAQ, KOTAQ TeMIIepaTypa Hapy>KHOI'O BO3AyXa U €TI0 SHTAABIINSA
He OyAYT AASL XOAOAHOTO IIEPHOAA T'OAQ HUJKE, & AT TEIIAOTO IIEPUO0AA
BBIIIIE PACYETHHIX 3HAUYEHUN.

Omka3 cucmeMm omonAeHus, BEHMUAAUUU U KOHGUYUOHUDPOBAHUSA —
HapylleHHe B paboTe 00OPYAOBAHUS U (MAM) 3A€MEHTOB YKa3aHHBIX
CHCTeM, BBLI3hIBAIOIlee OTKAOHEHUE TapaMeTPOB MUKPOKAUMAaTa B 00-
CAY>KMBAeMOM UAU pabouel 30He MOMeIeHNd OT HOPMUPYEMBIX.

KPATKVE CBEQEHWSI O TEMMOMNEPEQAYE

Bompocksl nepepadu TENAOTHI, UAU TEIIAOBOTO OOMEHa, SIBASIOTCS
OCHOBHBIMU BOIIPOCAMU OTOIIUTEABHOU TEXHUKU. HeoOXOAUMBIM yCAO-
BHEM TENIAOOOMeHa MeKAY TeAAMU UAU BellleCTBAMU SIBASIETCS HaAUYHe
pasHocTu TeMIepaTyp. UeM OOAbllle 5Ta pa3HOCTh, TEM MHTEHCHUBHEE
IIPOUCXOAUT TEIIAOOOMEH.

PazAnualoT Tpu BUAQ ITIEPEAQUHU TETIAOTHL: @) TEIAOIIPOBOAHOCTBIO, UAU
KOHAYKIIHEN; 0) KOHBEKIINEN, UAU TEPEHOCOM TEIIAOTHI ABUIKYIIIUMUCS
4YaCTUILIAMU BellleCTBa; B) AYUEUCIIyCKaHUEeM, UAU papUaliiei.

B GOABIIMHCTBE CAy4aeB B PA3AUYHBIX TEIIAOBBIX IIPOIleccax UMeroT
MeCTO OAHOBPEMEHHO BCe TPU BUAA TEIIAOTIEepeAaur ¢ mpeobrapaHuEM
KaKoTro-Au0O M3 HUX.

ITepepada TEeNAOTHI TENAONPOBOAHOCTBIO. Takas repepada OCyIecT-
BASIETCS IIPU HETIOCPEACTBEHHOM COIIPUKOCHOBEHUM KAaKUX-AMOO ABYX
TeA UAU BellleCcTB. Tennonepepada IPOUCXOAUT BHYTPU CaMOT'O TeAd UAU
BellleCTBa, KOTOPOE IIPOBOAUT TEIIAOTY. B OTOIUTEABHON TEXHUKE TEIIAO-
nepepada TEIAOIIPOBOAHOCTBIO UT'PAeT OOABIIYIO POAb.

TenAoIIpOBOAHOCTE OOYCAOBAEHA PA3ANMYMEM TEMIIEPATYP OTAEABHBIX
4acTey TeAd, II03TOMY MOKHO CUMTATh, YTO PACIPOCTPAaHEHNE TEIIAOTEI
Hepa3phIBHO CBA3AHO C PACIIPEAEACHUEM TeMIIepaTypel. TeMnepaTypHOe
IIoAe, U3MeHsIoIeecs C TeueHreM BpeMeHHU, Ha3bIBaloT HeyCTaHOBUB-
LINMCS, AW HeCTalluOHapHBIM. EcAl >Ke TeMIlepaTypHOe IIOAe He Me-
HSEeTCs, eT0 Ha3bIBaIOT YCTAHOBUBIIMMCS, UAM CTAI[MOHAPHBIM.

AN XapaKTepUCTUKY IIPOoIlecca paclipoOCTPaHEeHUs TEIIAOTHI BBOAST
MOHSATHE O TEIAOBOM MOTOKe. TenaoBoli nomok (Q — 3TO KOAUYECTBO
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TenAoTH W, AJK, IPOXOAAIIEN 3a BpeMd T, C, 4epe3 AQHHYIO IIOBEpPX-
HOCTH B HAlIPAaBA€HUU HOPMAaAU K Hel:

w
Q=—. (1.1)
T
TenaoBOM NOTOK M3MePLIOT B Barrax (Br).
Ecam KOAMUYeCTBO epepAaHHOM TeNAOTEL W OTHECTH K IAOLIAAU 110-
BePXHOCTHU F U BPEMEHHU T, TO IOAYYHUM BEAUYUHY
W Q
g=—=—, (1.2)
Ft F
KOTOPYIO Ha3bIBAIOT NAOMHOCMbIO MENAOBOI0 NOMOKA, AU YAEABHBIM
TEMAOBBIM TIOTOKOM, ¥ U3MepSIIOT B BT/M?.
PaccMoTpuM cTaioHapHBIN IPOIECC PACIPOCTPAHEHUS TEIIAOTHI
yepe3 OAHOPOAHYIO IAOCKYI0 OAHOCAOMWHYIO CTEHKy (puc. 1.3, a).
M3 3akoHa pacrnpoCTpaHeHUsI TENAOTHL IyTeM TEIIAOIPOBOAHOCTHU
(3akoHa Dypne) caepyerT:
te =t

W:XTFT, (13)

rae W — KoAMdecTBO IepepaHHOU TeMAOTHI, AJK; A — KO3PPUITUEeHT
IPONOPIMOHAABHOCTH, Ha3bIBaeMbIN KO3 duyueHmom menionpoBog-
nocmu, Br/(m-K); t! — TemmepaTypa opHOM MOBEepXHOCTH CTEHKH, K;
t!' — TemmepaTypa ApyTOil OBEPXHOCTH CTeHKH, K; § — TOAIMHA
CTeHKH, M; F — TMAOIAAL TOBEPXHOCTU CTEHKH, M%; T — BpeMs, C.
Orcropa
wsé

;\,:m, (14)

T.e. KO3 PUINEHT TeIAOIIPOBOAHOCTH YUCAEHHO paBeH KOAUYECTBY
TEIIAOTBI, KOTOPOE IIPOXOAUT B €AUHU-

B8, 1y BpeMeHU (1 c) B Teae dyepe3 epl-
il L3 uuiy noeepxuoctu (1 M%) mpu mape-
I N HuU TeMreparypsl Ha 1 KHa 1 M iyt
N c TEMAOBOTO IIOTOKA.
n
tC
Jid i
Q L e 1w
Q fe
s N Puc. 1.3. lNepepaya TennoTsbl Yepes nno-
A Ao s CKYHO CTEHKY:
a 6 8 — OfHOCONHYIO; 6 — MHOrMOCONHYHO



Ecau 06e wactu ypaBHeHU4 (1.3) pa3peAuTs Ha FT, TO IOAYYUM

th -l

. 1.5
q 5 (1.5)
1%9N %)
t] _tH
qz%, (1.6)
2

rAe X — mepMuiecKoe conpomuBA€HUE menAonpoBogHocmu.

Takum 00pa3oM, MAOTHOCTh TEIIAOBOI'O IIOTOKA g IIPSIMO IIPOIOP-
IIMOHAaABHA PA3HOCTH TEMIIEPATYP Ha IOBEPXHOCTIX CTEHKU U OOPAaTHO
NIPONOPIIMOHAABHA TEPMUYECKOMY CONIPOTUBAEHUIO TEIIAOIIPOBOAHO-
CTH.

KosdduimueHT TeNAOIPOBOAHOCTU A ¥ PA3ANYHBIX MaTePUAAOB
HEOAWHAKOB U 3aBHUCUT OT UX CBOMCTB, & y Ta3000Pa3HBIX U JKUAKUX
BellleCTB — OT MAOTHOCTH, BAQKHOCTH, AGBA€HUS U TeMIIePaTypPhl 3TUX
BemecTB. [ Ipy TeXHUYECKUX pacuyeTax 3HaueHUsI A BEIOMPATOT IO COOT-
BETCTBYIOLIUM CIIPABOYHBEIM TaOAUIIAM.

PaccMoTpuM Temeph Ipoliecc Ilepepadyy TeAOTHL Yepe3 MHOT O -
CAOUHYIO CTEHKY.

Ha puc. 1.3, 6 uzobpakeHa IIAOCKasg CTEHKQ, COCTOAIAsA U3 TPexX
CAO€B, YKa3aHBl IPOMEKyTOUHBIE TEMIIEPATypPhl Ha I'PAHUIIAX 3TUX
CAO€B, @ TaK)Ke TOAIIMHA CAOEB U 3HaueHUS KOIP(PUIMEHTOB TEIAO-
IIPOBOAHOCTH AASL K&KAOTO CA04. ITpu cTalfuOHapHOM pEeKMMe TEIIAOBOU
IIOTOK, IPOXOAAIIUN Yepe3 Ka*KABII OTAGABHBIN CAOU, OYAET OAVH U TOT
Ke. Torpa AASL K@JKAOTO CAOSI B COOTBETCTBUM C hopMyAoH (1.6) MOKHO
3aIUCaTh:

I i1 1 I 1 v
(Lt g Iy

q = ' q - ] q -
S % S
M Ay Asg
OTciopa
S ) )
t[ —tH :q_l; tH _tHI :q_Q; tHI _tIV :q_3.
C c }\‘1 C C 7\’2 C C 7\(3
CAOKUB IIPpAaBbI€ U A€Bble YaCTU 3TUX ypaBHeHHﬁ, IIOAYYUM
6 6, o
(g1 gl 9,82, 8
7\,1 }\,2 }\,3
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CAeAOBaTeALHO, TIAOTHOCTB TEIIAOBOTO ITOTOKa MHOT'OCAOMHOMN CTEH-
Ku

tI_tIV
q: C C .

S 8, 0

Moo g

(1.7)

W3 3anmcaHHBIX YPaBHEHUN A TPEX Pa3HOCTeN TeMIIepaTyp MOXK-
HO IIOAYYUTH (POPMYABI AAS BEIYUCAEHHUS IIPOMESKYTOYHBIX TEMIIEPATYP.
Hanpumep:

)
g

Ay

3
ti =tV +qk—3.

3

ITepepaua TenAOTHI KOHBEKIMEH. KoHBekyus — 3TO IePEeHOC TEeIIAO-
TBI ABUJKYIIIENCS MAacCOU JKUAKOCTH MAU Ta3a U3 OOAACTU C OAHOM TEM-
IepaTypou B OOAACTb C APYyroi TemmnepaTypoi. KoHBeKIusa Bceraa
COIIPOBO’KAAQETCS TEIAOIIPOBOAHOCTBIO, 9TOT IIPOIleCC Ha3bIBAIOT KOH-
BEKTUBHBIM TEIIAOOOMEHOM.

TenaooTpada KOHBEKIIMEN 3aBUCUT OT OOABIIIOTO YUCAA PA3AMYHBIX
(aKTOpPOB:

XapakTepa KOHBEKIIMU — KOHBEKIIMU CBOOOAHOMU, IIPOUCXOASIIEN
II0A AefICTBI/IeM BHYTPEHHUX CUA, BOSHUKAIOIIUX BCACACTBHE PA3HOCTHU
TIIAOTHOCTEM HarpeThbIX U XOANOAHBIX YaCTHUI], UAK BLIH}DKAGHHOI‘/II, Impouc-
XOASIIIEHN oA Ae¥ICTBHEM BHEIIHUX CUA — BeTpa, Hacoca, BeHTUASATOPA;

pe’kuMa TeueHUS KUAKOCTH — TedeHUd IPU MaAbIX CKOPOCTIX
ITapaAreAbHO-CTPYHYATOTO XapaKTepa 6e3 mepeMennBatHus (AaMUuHap-
HBIM pe>XUM) UAM TeUYeHUS NIPU OOABIINX CKOPOCTAX (TeUYeHHe HEyIIo-
PsIAOUYEHHOE, BUXPEBOE), KOTAQ B TEIIAOHOCHUTEAE HAaOAIOAQIOTCS BUXPH,
nmepemMmelaromne JXUAKOCTb He TOABKO B HAIIPABACHUU ABUVJKEHUs, HO
U B IIONIEPEYHOM HallpaBAEHUM (TypOyAe€HTHBIN pPesKUM);

CKOPOCTU ABHJKEHUSI TEIIAOHOCUTEAT;

HAIIpaBAEHUS TETIAOBOT'O IIOTOKA (HarpeBaHMe UAU OXAAKAEHUeE);

(PU3UYECKUX CBOUCTB TEIIAOHOCUTEAST — KOIPPUITUEHTA TEIIAOIIPO-
BOAHOCTH, TEIINOEMKOCTH, IIAOTHOCTH, BA3KOCTHU, TeMIIepAaTypHOIO Ha-
II0pa, 3aBUCHIIEr0 OT Pa3HOCTH TeMIIepaTyp TeIIAOHOCUTEASI U IOBEPX-
HOCTH CTEHOK;

TIAOIIAAN TTIOBEPXHOCTHU CTeHKU F, OMBIBaeMOM TEIIAOHOCUTEAEM;

(bOpMEI CTEHKH, ee pa3MepoB U APYTUX (PaKTOPOB.
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PacueT npolecca KOHBEKTUBHOTO TEIIAOOOMeHa IIPOU3BOAAT Ha
OCHOBe 3aKOHa HBIOTOHAQ, KOTOPBIN BRIpA’kaeTcsa (popMyAon

W =aF(t-t!)r, (1.8)

rae W — KOAMYECTBO IEePEAQHHOMN TEHAOTHL, AXK; o — KO3(QPUIMEHT
IIPONIOPLIMOHAABHOCTH, Ha3bIBAEMBIU KO3(hpuyuenmom menroomygauu,
Br/(m?-K); F — IAOIIAAb TIOBEPXHOCTH TeNAOOOMeHa, M%; tu tl — Tem-
nepaTypbl COOTBETCTBEHHO KUAKOCTH U CTeHKH, K; T — BpeMms, C.

KoaddunyeHT TenmnoOTAaUM 0 IOKA3BIBAET, KAKOe KOAMYECTBO Te-
TIAOTHI IIepPeAAETCs OT JKUAKOCTH (Iperolllero TeAd) K CTeHKe UAU Hao0o-
POT B €AMHUILY BPEMEHU Uepe3 eAMHMUILY ITIOBEPXHOCTH IIPU Pa3HOCTU
TeMIIEPATYP MEKAY IIOBEPXHOCTBIO CTEHKU U JKUAKOCTEIO B 1 K.

PazpeanB 00e yactu ypaBHeHU: (1.8) Ha F1, NOAYyYHNM BEIpA’KeHUE
AAST TIAOTHOCTU TEIIAOBOTO IIOTOKA IIPU TEIIAOOTAQUeE:!

qg=olt-tl), (1.9

A

-t

. (1.10)

Q=

1
A€ — — mepMudecCKoe conpomuBA€eHUE menaoomgauu.
(0

KoadhdunueHT TEIAOOTAQUN O OIIPEAEASIOT OIBITHBIM AW QHAAU-
TUUYECKUM MEeTOAOM. AHAAUTHUECKUM MeTOA BecbMa CAOKEH U He o0e-
CIIeYrBaeT HY>KHON TOUYHOCTH.

ITepepauya TenAoTHI H3AydYeHHeM. Bce Teaa M3AydalOT 3AEKTpOMar-
HUTHBIE BOAHEL. VM3AyueHMe, IPUUYNHON KOTOPOTO IBASIETCSI BO30OYKAe-
HUE aTOMOB M MOAEKYA BEIIeCTBa BCAEACTBHE UX TEIAOBOTO ABUJKEHUSH,
Ha3bIBAIOT TEMAOBBIM. AYUYUCTBIN IIOTOK — 3TO SHEPIUd U3AYYEeHU, AXK,
NIPOXOAAIIAast B eAMHUILY BpeMeHH (1 ¢) uepe3 IOBEPXHOCTD IIAOIIAABIO
F, M?, BO BCex HAIpaBACHUSAX IIPOCTPAHCTBA.

W3AyueHme 3aBUCHUT OT TeMIIepaTyphl TeAd: YeM BHIIIe TeMIlepaTypa
TeAd, TeM UHTeHCUBHee UCITyCKaHUEe TEIIAOBBIX Aydel.

Teaa, IOAHOCTBIO ITOTAOIIIAIONINE MAAAIOMIYIO Ha HUX AYYUCTYIO
SHepPruio, Ha3bIBAlOT AOCOAOMHO YepHbMU. Teaa, oOAaAaIolIie CBOU-
CTBOM IIOAHOTO M ITPABUABHOI'O OTPa’keHUsI BCet Iaparolleil AydnucTon
SHEepPruy, Ha3bIBAIOT 3eDKAALHBIMU, & TeAd, 0OAapalole CBONCTBOM
TIOAHOTO AUP(PY3HOTO OTpaskeHUs 3TOM S3HEPryuy, Ha3bIBalOT abcoAom-
HO 6eabimu. Teaa, MOAHOCTBIO IPOIYCKAOIINE CKBO3b ce0s TaAQIOIIYIO
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AYUYHCTYIO 3HEPTUIO, Ha3bIBAIOT AOCOAIOMHO NPO3PAUHBIMU, UAU NPO-
HUUaeMblMU.

CoraacHo 3akoHy Crepana — BoabllMaHa IIOAHOE KOAUUYECTBO JHED-
TUM, U3AyYaeMON eAMHUIIeN ITOBEPXHOCTU abDCOAIOTHO UepPHOTO TeAd

B epAHUITY BpeMeHH!,
4
T
Ey=Cy| — | . 1.11
el D) i

rae Cy — Ko PUIUEeHT U3AyIeHUSA aOCOAIOTHO YePHOTO TeAd, PABHBIN
5,67 Br/(M?-K*); T — abCOAIOTHAsT TeMIIepaTypa MOBEPXHOCTH TeAa, K.
U3 3TOTO YpaBHEHUS CAEAYET, UTO SHEPTUS U3AYUEHUS IPOIOPIHO-
HaAbHA aOCOAIOTHON TeMIlepaType B UeTBEPTOM CTEIleHM.
[Totok usayuenus AQ, IPOXOAAIINYN Yepe3 eAUHHUITY IIOBEPXHOCTH,
HAa3LIBAIOT MMAOTHOCTBIO TIOTOKA U3AyYeHwUst, Bt/Mm?,

E=AQ/AF. (1.12)

OHeprust U3Ay4eHHs, IIapAAIoIero Ha TeAo E,,,, 9JaCTUYHO IIOTAOIIA-
ercs (E,), 9acTuuHO oTpakaeTcs (Eg) U 4aCTUYHO IMPOHMKAET CKBO3b
Hero (Ep):

Eyon= Es+ Ex+ Ep,.

Otnoutenne A=FE,/E_,, Ha3bBaOT KO3(PUIMEHTOM IOTAOLIIEHUS,
R = ER/E,,, — roadhdunnenrom orpaxkenuss, D = E,/E,,, — Koabdu-
LIMEeHTOM NPOIyCKaHuA. AAg aOCOAIOTHO depHOTO Teaa A = 1. Teaa, png
KOTOPBIX A < 1, Ha3bIBAIOT CcephIMU. AAST aOCOATOTHO 6eaoro Teaa R =1,
AT @OCOAIOTHO Tpo3pavyHoro Teaa D = 1.

CoraacHo 3akoHy Kupxroda, y4UTEIBAIOIEMY CIOCOOHOCTE pas-
AUYHBIX TeA K AYUEUCITYCKAHUIO M AYYeIIOTAOUIeHUIO, KO3PPUITUEeHT
AY4YEUCITyCKaHUS AF0OOTO TeAa IIPY ONIPeAeAeHHOM TeMIlepaType U ollpe-
AEAEHHOM AAVIHE BOAHBI U3AyUYEeHNUS IIPOIOPIIMIOHAAEH TOTAOIIIATEABHOMN
CIIOCOOHOCTHU AQHHOTO TeAd IIPU TOM JKe TEMIIepaType U TOU JKe AAUHEe
BOAHEL [Tpu A@HHOU TeMIlepaType TeAO U3AyYaeT TeM OOABIIIE TEIAOTHI,
yeM OOABIIIE OHO IOTAOINAET Aydel, T.e. 4eM OHO uepHee. lapearpHOE
abCOAIOTHO YepHOEe TeAO IOTAOIaeT BCe Majpalolliyie Ha Hero Ayd4u,
II03TOMY aOCOAIOTHO YePHOE TEAO U U3AydaeT HaubOOoAblIIee KOAUUEeCTBO
TEIIAOBBIX AyYell.

ITpu TepMOAMHAMUYECKOM PAaBHOBECHM OTHOIIIEHUE N3AYUYaTEABHON
CIIOCOOHOCTH TeAd K eT0 HOTAOIIATEALHOM CIIOCOOHOCTH He 3aBUCUT OT
IIPUPOAEL TEAQ, @ SIBASIETCSI OAMHAKOBOU AAS BCEX TeA (PYHKIIHEU TeM-
nepaTyphl ¥ PaBHO U3AyUYaTEABHON CIIOCOOHOCTU abCOAIOTHO YepPHOTr'o
Tena E,Ipu TOM Xe TeMIlepaType:

E /A =E,[A, = Ey/ Ay = Ey = £(T). (1.13)
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OTHolIeHNe N3AYIaTeABHOM CIIOCOOHOCTH AGHHOTO TeAa K U3Ayda-
TEABHOU CIOCOOHOCTU a0COAIOTHO YEPHOTO TeAd IIPU TOM JKe TeMIlepa-
Type Ha3bIBAIOT CMeEeNeHb0 YepHOMbL meAd

E C
E=—=—.
E, G

CAepOBATEABHO, M3AYUATEABHYIO CIIOCOOHOCTb TeAd MOJKHO IIPeA-
CTaBUTH KaK CTEIE€Hb €T0 YEPHOTH], YMHOKEHHYIO Ha U3AY9aTEABHYIO
CIIOCOOHOCTE aOCOAIOTHO 4epHOro Teaa: E =gk

CreneHb 4epPHOTHI PA3ANYHBIX TeA MEHIETCSI OT HYyASd A0 €AMHUITHI
U 3@aBHUCUT OT COCTOSTHUS IIOBEPXHOCTH, MaTepUana, TeMIlepaTyphl U ApY-
rux aKTOPOB.

CAOKHBIN TeNMAOOOMeH. PacCMOTpEeHHEBIE BHIIIE IBACHUSA IIEPEAAUN
TENAOTHI TPOTEKaIOT OOBIYHO OAHOBpeMeHHO. Hampumep, Koraa Teao
(TOBEepXHOCTHL HarpeBa) OMbBIBAETCS Fa30M, TO HapsIAY C KOHBEKTUBHBLIM
TEIAOOOMEHOM UMeeTCs TEeIAOOOMeH N3AyUeHueM (papuanueii). B cu-
CTeMax OTOIIAeHUS, BEHTUASAIIMU U KOHAUIIMOHWPOBAHUS Hanubonree
YaCToO BCTPEevalolInica cAyda TemAooOMeHa — 3TO Iepepada TeIIAOTHI
OT Tperolel JKUAKOCTU HarpeBaeMOU CPeAe (BO3AYX, JKUAKOCTB) 4epes
pasjpeAuTeAbHYIO CTeHKY (puc. 1.4, a). B aToM cAydae BHauane IIPOUC-
XOAUT TEIIAOOTA@YA OT TPEIOI e JKUAKOCTUA CO CPEAHEN TeMIIepaTypou
t, CTeHKe ¢ TeMIlepaTypoii t!. Aanee Temaora mepepaeTcst B pe3yAbTa-
Te TEIAONMPOBOAHOCTH CTEHKHU €€ IIPOTUBOIOAOKHOM ITOBEPXHOCTHA
¢ Temnepatypou t! u, HakoHel, 3Ta IMOBEPXHOCTH CTEHKU OTAAET Te-
IIAOTY HAarpeBaeMOU Cpejpe CO CPeAHeM TeMIepaTrypou ¢, Toraa mAoT-
HOCTB TEIIAOBOTO IOTOKA AAS OAHOCAOWHOM CTEHKU C y4eTOM (DOPMYA
(1.6) u (1.10) npuMeT BUA

(1.14)

= . 1.15
=75 1 (1.15)
o, A 0oy
rAe 07 — KO3(PPUIIMEHT TEIAOOTAQYU OT Ipelolllel KUAKOCTU A€BOU

(cM. puc. 1.4, a) TOBEpXHOCTU CTEHKH; & — TOAIITUHA CTEHKHU; A — KO3(-
(PUITMEHT TETAOIIPOBOAHOCTH pPa3je-
AUTEABHOU CTEHKH; O, — KO3 PpUIu- 3

eHT TelAOOTAAYH OT TIPABOM TOBEepX- 8 5 83
HOCTH CT€HKHU HarpeBaeMoii Cpeae.

Puc. 1.4. lNepepaya TennoTbl OT rpeto- 0 <,
LLier XMOKOCTW HarpeBaemMown cpefe Ye- Q 2
pe3 pa3penuTesibHYK CTEHKY:

8 — O[IHOCMOMHYO; 6 — MHOTOCTOMHYO a 6
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Ecau ppoOb 0003HaUUTh OYKBOU k, TO PopMyAra AN

1
1 6 1
o A ay
ITOACUETa KOAMYECTBA TEIAOTHI, IepeAaBaeMOM uepes MAOIaAb F 3a
BpeMsI T, IPUMET CAEAYIOUTUM BUA;

W =qFt=k(t; —t,)Fz. (1.16)

Beanuuny k Ha3bIBaIOT KO3 guyuenHmom menionepegauu [usmeps-
etcsi B Bt/ (M%'K)], a 06paTHYIO €My BEAUYUHY — NOAHBIM MePMUYEeCKUM
conpomuBAeHueM menaonepegaiu Ry =1/k=1/a, +8/A+1/al,.

Ecau paspeauTenbHas CTeHKa COCTOUT U3 HECKOABKUX CAOEB, HAIIPU-
Mep u3 Tpex (puc. 1.4, 6), To IAOTHOCTb TENAOBOTI'O IIOTOKA C y4eTOM
dopmya (1.7) u (1.10) 6yper

_ L -1,
T s 5 5 1

(1.17)

o A Ay Ay dy

a KO3(PUIUEHT TEeNAOIepepAaun

1
k= . 1.18
[.5 5, 5 1 (119

ar A Ay Az 0n

B MHOrOYHMCAEHHBIX TEIIAOOOMEHHBIX YCTPOUCTBAX, IIPUMEHIEMBIX
B AT0OOOM 0OAACTH TPOMBIIIAEHHOCTH, B TOM UMCAE B CUCTEMAaX OTOIIAe-
HUS, BEHTUASIIIUU U KOHAUITMOHUPOBAHUS, OCHOBHBEIM pabouyuM IIpo-
IIeCCOM SIBAGETCS TEIIAOOOMEH Me>KAY TEIAOHOCUTEAIMU. TaKOU TelAo-
oOMeH Ha3BIBAIOT menaonepegayieu.

HASHAYEHVE 1 KOHCTPYKLS! KOTENbHbIX
YCTAHOBOK

KoTeabHas yCcTaHOBKA CAY’KUT AAS BEIPAOOTKH Napa C 3aAaHHBIMU
ImapaMeTpaMU AAS IIAaPOBBIX ABUTaTEAEH (TypOuH, MOPIIHEBBIX MAIINUH),
a TaK’Ke AAS HY’KA IIPOM3BOACTBA MAW OTONAEHUS. B 3aBUCHUMOCTH OT
Ha3HaueHUsI KOTeAbHble YCTAHOBKU OBIBAIOT SHepreTUUecKue (0OCAy-
SKUBAIOIIHeE dAeKTpUYeCKUe CTaHIINHU), IPOU3BOACTBEHHEBIE, IIPOU3BOA-
CTBEHHO-OTOIIUTEAbHBIE U OTONUTeAbHBle. Ha3HaueHMe KOTEABHON
YCTAHOBKU OOYCAOBAMBAET ee IIPOU3BOAUTEABHOCTE U IIapaMeTpPhl BHI-
pabaTbeiBaeMoOro napa.
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HNcxopHBIM pabOYUM TEAOM AN IOAYYEHUS Ilapa B KOTEABHOM yCTa-
HOBKE BASETCSA BOAQ, @ MCXOAHBIM HOCUTEAEM 3HEPrUU — TOIAUBO.
TemnnoTa, BEIAGASTIONIASCS IIPU CKUTAHWUM TOIIAWBA, IIEPEAAETCs uepe3
MeTaAAMdecKue TOBEPXHOCTH TeIIAOOOMEHHBIX allllapaToOB BOAE U 11apy.
OCHOBHBIMH COCTaBASIIOIIMMU IIpOIlecca IPOU3BOACTBA IIapa B KOTEAb-
HBIX YCTQHOBKAX SBASIOTCS TOPEeHUEe TOIAUBA, TEIIAOOOMEH MEeXAY
MIPOAYKTAaMU rOpeHUs U pabouuM TeAOM M 0Opa3oBaHUeE IIapa.

KoTenpHasg ycTaHOBKA COCTOUT U3 KOTEABHBIX arperaToB M BCIIOMO-
raTeAbHBIX YCTPOMCTB.

K oCcHOBHEBEIM 3AeMeHTaM 0OOPYAOBAHUS KOTEABHOMN YCTaHOBKU
(puc. 1.5) oTHOCATCS:

NapoBOU KOoTeA 7 — oborpeBaeMbl TONIOYHBIMM ra3aMM 3a-
KPBITBIM TEIIAOOOMEHHEBIN alllapaT, CAYKAIIUN AAS MOAYYEHUsI HAChI-
LIEHHOTO napa AaBaeHueM Ooaee 1 MITa, UCIIOAB3yeMOTO BHE CaMOTO
anmnapara;

TOIIKa 6 — TONAMBOC)KUTAlOIlee YCTPONCTBO, B KOTOPOM IIPOUC-
XOAUT BBIAEAEHHE TEIIAOTHI B IIpOIjecce TOPEHUs TONIAUBA;

nmaponeperpeBaTeAb § — o00rpeBaeMbIN TOIOYHBIMU ra3aMy
TEeIAOOOMEHHBIN annapaT, IIpeAHa3HaueHHBIN AN IleperpeBa HaCHIIeH-
HOTrO 1apa;

9KOHOMAaus3ep 12 — TenAOOOMEHHBIN alllapaT AAS IIOAOTPEBA
IIUTATEABHOM BOABI (AO €e IIOCTYIIA€HUSA B KOTEA) 3a CUEeT UCIIOAB30BAHUSA
TENAOTHI IPOAYKTOB CTOPaHUS;

BO3AYXONOAOTpPeBATEAD [4— TeNAOOOMEHHBIN anllapaT AAS
IIOAOTPEBA BO3AYXA (IIepep ero NOCTYyIIACHHEM B TOIIOYHOE YCTPOMCTBO)
3a CYeT UCIIOAB30BAHUS TEIIAOTHI IIPOAYKTOB CTOPAHUA.

COBOKYITHOCTD II€PEUMCAEHHBIX BEIIIIE OCHOBHBIX 3A€MEHTOB 060-
PYAOBAHUS NIPEACTaBASIeT COOOM KOTeAbHBIN arperaT (CoOKpa-
1IIeHHO KOTAOArperar).

K BcrioMoraTeAbHBIM 3AeMeHTaM 000PYAOBAHUS KOTEABHOU YCTAaHOB-
KU OTHOCSATCS:

TATOBASA yCTaHOBKA, OTCACHIBAIONIASA ABIMOBBIE T'a3bl U3 Ia30-
XOAOB KOTAOArperaToB U BhIOpachIBalolllasl UX yepe3 ABIMOBYIO TPYOy
17 B atmocdepy;

AVThbeBas yCTaHOBKAa, IPeACTaBASIONas COOOM BEHTUAITOD
15, KOTOPBIN HarHeTaeT BO3AYX IO BO3AYXOIIPOBOAAM B TOIIKY;

NHUTaTeAbHAad YyCTaHOBKAQ, COCTOAIaa U3 IUTAaTEeABHBIX Ha-
cocoB 16 1 TpyOOIIPOBOAOB, IPEAHA3HAYEHHEBIX AAS MUTAHUS KOTAO-
arperaToB BOAOM;

BOAOIOATOTOBUTEABbHAS YyCTaHOBKA, IpepHa3HaueHHas
AASI XUMUYECKOM OUYMCTKU NUTATEABHOU BOABI (Ha puc. 1.5 He IOKa-
3aHa);
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Puc. 1.5. KotenbHas yctaHoBKa:

1 — BaroHeTka Ans noABo3a TONNMBa; 2 — MeTannunyeckas pewletka; 3 — byHkep Ans Tonnmea; 4 — MexaHW3M Mogadun TonnvBa B TOMKY;
5 — konocHvkoBas pelletka; 6 — Tonka; 7 — BepTVKanbHO-BOAOTPY6HLIM NapoBon KoTen; 8 — naponeperpesaTtens; 9 — naponposog Ha-
chileHHoro napa; 10 — naponposod neperpetoro napa; 77 — nbine3onoynosutens; 12 — BogsaHon akoHomanaep; 13 — Tpybonposog nu-
TaTenbHown Bofpl; 74 — Bo3pyxonogorpesatens; 15 — pyTeeson BeHTUNATOp; 16 — nuTtaTensHbIn Hacoc; 17 — gbimoBasa Tpyba; 18 — mon-
Hvenposog; 19 — cbopHbIn 6opos; 20 — 6opoB OT Apyrvx koTnos; 27 — NOBOPOTHAas 3aCnoHKa PerynupoBaHna Taru; 22 — 30noBon ByHkep;
23 — wnakosbIn ByHKep; 24 — BaroHeTka Ansa yaaneHvs Lnaka v 3onbl



IapoIpOBOABl — CTaArbHBIE TPYOOIPOBOARL 9 U 10 AAST TPaHC-
IIOPTUPOBAHMA IIapa COOTBETCTBEHHO MeXKAY dAeMEHTaMU KOTAOarpe-
TaTOB U OT KOTAOATrPeraToB K MOTPEOUTEATIM;

TOONAMBONOAAIINIEee YCTPOUCTBO (BaroHerka) I — AAg
IIOAQUU TOIAWBA C TOIAMBHOIO CKAGAA B KOTEABHYIO;

TONAUBHBEN OyHKep 3 (TOIAMBOXpPaHMAUIIE) — AASI 00paso-
BaHUS HEKOTOPOTO 3allaca TOTAWBA B KOTEABLHOM;
30A0ypAAdIONIEEe YCTPOUCTBO (dAeMeHTH 22...24) — apd

YAQAEHUSI U3 KOTAOAQTPEeraToB 30ABI U IIAAKOB U TPAHCIIOPTUPOBAHUS
UX U3 KOTEABHOU Ha OTBAABL;

30AM0yYyA@BAUBAKIlee YCTPOUCTBO — amnnaparsl 11 Ardg
YAAQBAWBAHUS A€Ty4elr 30ABI U3 ABIMOBEIX T'a30B Ha BEIXOAE UX U3 KOT-
AOAQrperaToB B IIeAdX OOpPBOBI C 3aCOPEHMEM OKPY’KAIoIlel CpeAbl ua-
CTHIIaMU 30ABI, BEIAETAIOIINMHU U3 ABIMOBBIX TPYO.

[TpoM3BOAUTEABHOCTH KOTEABHOM YCTAaHOBKHM CKAAABIBAETCS M3 IIa-
POIIPOM3BOAUTEABHOCTU OTAEABHBIX KOTAOB, BXOASIIIUX B €e COCTaB.

Ilaponpou3BogumeabHOCIMb KOMAQ — 3TO KOAUYECTBO IIapa (B TOH-
HaX UAM KMAOTpaMMax), IPOU3BOAUMOTO KOTAOM B EAUHUITY BPEMEeHH.
OToT napameTp 0003Haual0T OyKBOU D ¥ u3MepsIOT B T/4, KI'/9 UAHA
Kr/c.

Ba>kHOU XapaKTepPUCTUKOMN KOTAQ SIBASIETCS eTO IIOBEPXHOCThb Ha-
rpesa F, usmepsieMasi B KBaAPAaTHBIX MeTpax (M2).

IloBepxnocmkio HarpeBa KOTAA@ Ha3bIBAIOT IIAOIIAAL BCEX ITOBEPXHO-
CTel MeTaAAMYeCKUX CTEHOK, OMBIBAEMBIX C OAHOM CTOPOHEI TOPSIYNMU
razaMmy, a C Apyroi, — pabo4uM TeAOM (BOAOU MAM IIapPOBOAIHOMU CMe-
cbi0). IToBepXHOCTH HarpeBa OOBIYHO ITIOACUYUTEIBAIOT CO CTOPOHEL, 000-
rpeBaeMoOU razaMu.

[ToBepxXHOCTH HarpeBa, IIOAydalollasi TeIAOTY I'AABHBIM 00pa3oM
B Pe3yAbTaTe U3AYUEeHUS IAAMeHU AU FOPSIIero CAOS TOIIAWBA, HOCUT
Ha3BaHUe paguayuoHHOoU. PapmaliioHHBIe TOBEPXHOCTH HarpeBa, BOC-
MIPUHUMAIOILIVE TEIIAOTY UCKAIOUMTEABHO 3@ CUEeT U3AYYEeHUs B TOIKE,
Ha3bIBAIOT MONOYHLIMU IKpaHaMU. [TOBEpXHOCThL HarpeBa, KOTOPOU
TEIIAOTAa IIePEeAaeTCsI TAaBHBIM 00pa30M B pe3yAbTaTe COIPUKOCHOBEHHUS
C 3TOM MOBEPXHOCTHIO FOPAYMX ABUJKYIIMXCS ra30B, HOCUT Ha3BaHUEe
KOHBEKMUBHOU.

BopaorpeliHble KOTABI ycTaHaBAUBAIOT Ha TOLL (cMm. moappasa. 1.5)
AASI TIOKPBITHSI MMKOBBIX HArpy30K B TENAO(MPHUKAIMOHHBIX CUCTEMAX,
a Tak>kKe B PAMOHHBIX U 3@aBOACKHUX KOTEABHBIX B KQ4eCTBE€ OCHOBHBIX
UCTOYHUKOB TEIIAOTHI B CUCTEMaX [eHTPAaAM30BaHHOTO TEIIAOCHAaOKe-
HUs. KOTABI IPEACTaBASIOT COOOM MPSIMOTOUYHEIE arperaThl, IIOAOTpe-
BAIOII[He HeIIOCPEACTBEHHO BOAY, IIUPKYAUPYIOIUIYIO B TEIIAOBBIX CETSIX.
B nuKoBOM peskuMe OCYIIeCTBASIETCS IIOAOTPEB CETEBOM BOABI AO TEM-
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D Tab6nwuua 1.1. TexHn4ecKkne XxapakTepUCTUKM YYryHHbIX CEKLIMOHHbIX BogorpenHbix kotnos NOCT 10617—83

n

TenroBas MOIIIHOCTD, kBT, IIpyu COKUraHuun

Pazmepsr, MM

Tun KoTAa HOBerHOC”l;I: aHTpanuTa KaMEeHHOT'O yTAS LII/ICAOV Macca, Kr
Harpesa, M CeKIun
Aavna | llupuna | BeicoTa
IPOXOYEH- TPOXOUEeH-
HOTO PSIAOBOTO HOTO PSIAOBOTO
«YHUBEpCana- 24,2 (44) 395 313 198/238 | 168/202 22 1709 2070 2470 2007
6M»
41,8 (706) 682 535 343/412 | 292/350 38 2785 2070 2470 3137
«Heprui-3M» 36,8 (52,2) — — 348/418 | 295/354 22 1814 2315 2635 3170
73,6 (104,5) — — 695/834 | 590/708 38 2870 2315 2635 5460
«MwuHCK-1» 20,8 (54,3) 540 432 266/319 | 266/271 22 1825 2320 2814 2790
40,0 (105) 1033 825 512/614 | 435/522 38 2825 2320 2814 4025
«Tynaa-3» 28,1 (61,9) 540 425 326/391 | 272/336 22 1709 2300 2836 2428
53 (16,9) 1035 805 615/738 | 515/618 38 2785 2300 2836 3985

I puMeudyaHUNd: 1. B ckoGKrax YKa3aHa YCAOBHAsA IIAOINAABb IIOBEPXHOCTH HAarpeBa.
2. B uucauTene YKa3aHa MOIJHOCTb KOTAAQ IIPpU pa60Te Ha yrae, B 3HaMeHaTeAe — Ha ra3e MANU Ma3yTe.




Tabnuua 1.2. TexHn4yeckne xapakTepUCTMKN ManomMeTpa>kHbIX KOTIOB

g TennoBas
3 MOIIHOCTb,
% KBT, iU ,E Pazmepsl, MM
3 COKUTaHUU g
T 2w o Macca,
UIT KOTAQ g s o : «r
% fi é ét 3 =N AauHa | [lupuna | BeicoTa
e | Re|E7
= =
CraapHOU 0,87 11,6 11,6 — 580 780 370 100
KB (TC) 1,06 14 14 — 675 850 410 130
1,2 17,5 17,5 — 695 1070 420 175
YyryHHBIHN 1,67 19,8 19,8 4 265 450 1040 278
UM-2 2,11 24,4 24,4 5 355 450 1040 322
3,83 46,4 46,4 9 805 450 1045 497
4,23 52,5 52,5 10 895 450 1040 539

nepatypsl oT 104 po 150°C, a B oCHOBHOM pexxume — oT 70 po0
150 °C.

AAs TeIAOCHAOKEHUS OTAEABHBIX KOMMYHAABHO-OBITOBBIX 3AaHUN
UAM UX TPYNNBI BHITYCKAIOT YYTYHHBIE CEKITMOHHBIE KOTABI, TeXHUYE-
CKHe XapaKTepPUCTUKU KOTOPBIX IPUBEAEHEL B TaOA. 1.1. MakcuMaabHOE
pabouee paBAeHHEe B TaKux KoTaax — 0,6 MIa, TemnepaTypa BOABL —
20 115°C. KoTABI paboTaOT Ha KaMeHHBIX YIAIX U aHTpanuTax. [1pu
060pYAOBAHUY KOTAOB COOTBETCTBYIOIUMH TOIIANBOCKHUTAIOIINMU
YCTPOMCTBAMHU MOTYT MCIIOAB30BATHCS IIPUPOAHBIE Ta3bl U TOIIOYHBIHN
Ma3yT, TeIIAOBasi MOIHOCTh KOTAOB B 3TUX CAydYasiX BOo3pacTaerT.

B cucTemMax OTONAEHUS U ropsdero BOAOCHAO>XKeHUST HeOOABIIUX
3AQHUY IPUMEHSIOT MaAOMETPasKHbIE CTAABHEIE U YYTYHHBIE BOAOTPE-
HBIe KOTAHI (TabA. 1.2), paccuuTaHHBIe Ha pabodee paBaeHUe 0,2 MIla
u TeMnepaTtypy BoAbl 90 °C.

TEMNOOBMEHHbIE AMMAPATbI

YCTpOUCTBO, B KOTOPOM IIPOUCXOAUT MIPOIeCC HAarpeBaHUS UAU
OXAQKAEHUS, T. €. OCYII]eCTBASIETCS IIePeX0A TEIIAOTHL OT OAHOTO TEIIAO-
HOCHUTEASI K APYTOMY, Ha3bIBAIOT MeNA00OMeHHbIM AQNNAPAMOM.

[MTo npuHIIUIY A€UCTBUS TEIAOOOMEHHBIE aNllapaThl PA3AEASIIOT Ha
peKyInepaTUBHEIE, PereHepaTUBHBIE, CMEIINBAONIETO TUIIA U C BHY-
TPEHHUM TETIAOBBIAEAEHUEM.
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B pexynmepaTuBHBEIX almaparax (MOAOTPeBATEASX) IIepepada
TEIIAOTEI OT TPEIOIIETro (Tops4Yero) K HarpeBaeMoMy (XOAOAHOMY) TEIIAO-
HOCHTEAIO IIPOMCXOAUT HEIIPEPHBIBHO Yepe3 Pa3AeAsIoNIyIo UX CTEHKY.
[TpumepoM TAKOTO aniapaTa MOXKET CAY>KUTb BOAOBOASHOM IIOAOTpe-
BaTeAb (puc. 1.6), B KOTOpOM HarpeBaeMas BOAA ABUXKETCSI BHYTPU
TPyOOK 6, 3aKpeNAeHHEBIX B TPYOHBIX AOCKax 3, @ B IPOCTPAHCTBO
MeJKAY TPyOKaMu, OrpaHNYeHHOE KOJKYXOM 4, TIOCTyIIaeT Topsdasi BOAQ.
OHa nepepaeT 4yepe3 CTeHKHU TPYO TENAOTY XOAOAHOMU BOAE.

B peremepaTuBHB X alllapaTaX OAHa U Ta Ke MOBEPXHOCTH
OMBIBAETCS IIOIIepEeMeHHO TO TPeloIuM, TO HarpeBaeMbIM TEeIIAOHOCH-
TeAreM (HalpuMep, B HAaCaAKaX AOMeHHOM Ieun). Tak KakK B peKyIepa-
TUBHBIX U pereHePaTUBHBIX IIOAOTPEBATEAIX IIPOIECC TepeAauU TEIIAO-
TBI BCETAQ CBSI3aH C IOBEPXHOCTHIO HArpeBa, TO 9TH allapaThl Ha3bIBa-
IOT TAKKE NOBEPXHOCMHBIMU.

IMporiecc TeMAOOTAQUM B alllapaTaX CMeNIMBAal M ero THUIla
IIPOUCXOAUT ITyTEM HEITOCPEACTBEHHOI'O COIIPUKOCHOBEHUS U CMeIlleHHsI
TOpSYero ¥ XOAOAHOTO TEIAOHOCUTEAeM. DTU annapaThl IPUMEHSIOT,
HalrpuMep, AT OXAQKAEHUS UAM HarpeBaHUS BOABI B IIOTOKE BO3AyXa
nAY ra3a. K HuM oTHOCATCS OallleHHBIe OXAQAUTEAU (TPAAWPHM), Aead-
paTopsl, CKPyOOEpPHI U AD.

B TennooOMeHHBIX alllapaTaXx ¢ BHYTPEeHHUM TEIAOBEIAE-
AeHUEeM He ABa, KaK OOBIYHO, @ OAUH TEIIAOHOCUTEAD, IIPU 3TOM Te-
IIAOTA BBIAEASIETCS B CaMOM ammaparte. [To 3ToMy IpUHIUITY paOOTaloT
SAEKTpPOHArpeBaTeAl, IAepHbIe PeaKTOPhl U APyTHe YCTaHOBKH, Aeli-
CTBUE KOTOPBIX CBSI3@HO C BHIAGAEHUEM TEIAOTHI.

B HacTosmee BpeMs HauOOABIIIee PACIIPOCTPAHEHUE IIOAYUYUAY PEKY-
ImepaTUBHBIE annapaThl. [Ipu ux pa3dpaboTKe MPUMEHSIOT ABa BHUAA
pacyeToB: KOHCTPYKTH B H Bl H, UMEIOIIUN IIeAbIO OIIpeAeAeHue
IIOBEPXHOCTH Harpesa F IpoeKTUpPyeMoOro amnmnapara, ¥ I10Bep o U-
HBL M — AAG OIPeAeAeHUsI BO3MOKHOCTEHN y>Ke CIPOeKTUPOBAHHOI'O

—>t2

Puc. 1.6. BogoBogsHown nogorpesaTterb:

1 — natpybok Bxopa Harpesaemoi BoAbl; 2 — Kpbllka; 3 — TpybHaa gocka; 4 — KoXyX;
5 — neperopogku; 6 — Tpybky; 7 — naTtpybok BXoAa rpetoLLen okl
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aIrrrmapara. HpI/I pacyeTax B oboux CAy4YasiX UCIOAB3YIOT YPABHEHUA
TEIAOBOTO OaraHca u TEeIIAOIIEpeAqYn.

Ecau o603HauuTh G; — MACCOBBIM Pacxop, IIEPBOTO (TPEIOIEro)
TENAOHOCHUTeAS, KT/ ¢; G, — MaCCOBBIN Pacxop BTOPOIo (HarpeBaeMoro)
TEMAOHOCUTEAS, KI/C; t; ¥ ;' — COOTBETCTBEHHO TEMIIePaTypPHI IPeto-

IIeT0 TEMAOHOCHUTEAsI Ha BXOAE B TEMAOOOMEHHBIN alnapaT U Ha Bbi-
X0Ae U3 Hero, K; ¥ t; — COOTBETCTBEHHO TeMIIepaTypPhl HarpeBaeMOoTO
TENAOHOCHUTEAST Ha BXOAE U Ha BHIXOAE, K; ¢, ¥ C,y — COOTBETCTBEH-
HO YAGABHBIE CDEAHHE MAaCCOBBIE TEMIAOEMKOCTH IPHU MOCTOSHHOM
AABAEHHUU TPEIOIero U HarpeBaeMoro TelAOHOocUTeAss, AX/ (KT -K);
Q,, — TEIMAOBOM MOTOK OT TPEOIIEro TEIAOHOCUTEAS] K HarpeBaeMOoMY,
BT, TO ypaBHeHue menioBoro 6aranca GyAeT UMeThb BUA,

Qy :G1Cp1(t1,_t1”):Gchz(té,_té)v (1.19)
a ypaBHeHUe menaonepegaiu —
Q, = kFAt, (1.20)

rae k — roapduimeHT Tenaonepepauu (CM. moapasa. 1.2); At — cpea-
HUM TeMIIepaTypPHBII HAIOP.

['peromuii TEIAOHOCUTEAD IIPU ABUJKEHUH 10 alllapaTy OXAaKAQ€eT-
Csl, @ HarpeBaeMbI¥ — Ha0OOpOT, IIO3TOMY TeMIIepaTypPHEIN HAIop, T.e.
Pas3HOCTh TEMIIEPATyp TEIIAOHOCUTEAEH, MEHIETCd N0 AAWHe L Tenao-
obmeHHUKa. CpepAHUN TeMIIepaTypHBIU HANOp Af = §; — &y, TAe t1 1§ —
COOTBETCTBEHHO HEKOTOphIe CpeApHMe TeMIlepaTyphl Ipelollero 1 Ha-
IrpeBaeMoro TEIAOHOCUTEAEN.

B 3aBUCHMOCTH OT HAllpaBA€HUS ABUIKEHUS IIOTOKOB TEIIAOHOCUTE-
Ae¥ pa3AndaloT TeIAOOOMeHHEBIE allapaThl C MPOTUBOTOKOM, IIapaa-
AEABHBIM, CMEIIaHHBIM U [IePEeKPECTHBIM TOKaMMU.

Ilppy T1pOTUBOTOKE ABUKEHUE TEINAOHOCUTEAEU BCTPEUHOE
(puc. 1.7, a); Ipr mTapaAAeABHOM TOKe (IPIMOTOKE) IpPeoliui
U HarpeBaeMBbIM TeIIAOHOCUTEAN ABUKYTCS BAOABL IIOBEPXHOCTU Harpe-
Ba B OAHOM HallpaBAeHUU (puc. 1.7, 6); Ipu CMelIaHHOM TOKe
UMEIOT MeCTO B PAa3AMYHBIX Y4aCTAX IOBEPXHOCTH Harpesa oba caydasd
ABIDKEHUS, aIIpU TepeKPEeCTHOM TOKe Ipeloljad 1 HarpeBaeMas
SKUAKOCTU ABVKYTCS IIOA IIPSAMBIM YTAOM APYT K ApyTy. Hanboaee pacmpo-
CTpaHeHHbIe CXeMbl TeIIANOOOMEeHHNKOB IIPU IIepeKpPeCcTHOM TOKe II0-
KazaHbl Ha puc. 1.8.

[Npouseepenne Gc,=® HA3LIBAIOT BOGAHbIM IKBUBAAEHMOM. U3
ypaBHeHu: (1.19) moayuaem

®, -t

!
o -t
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Atgy

a L 6 L
Puc. 1.7. Cxema gBuxeHus 1 rpadivk M3MeHeHns TemnepaTyp TENIoHOCUTe-
nen:
a8 — NpOoTNBOTOK; 6 — NpAMOTOK

T. €. U3MeHeHNe TeMIIepaTyp TENAOHOCUTEAEN B TEIAOOOMEHHOM alllla-
pare oOpaTHO NPONOPIIMOHAABHO BOAIHEIM SKBUBAAEHTAM.

Ilpu mcnoap3oBaHuu ypaBHeHUd (1.20) HAAO IpEeABAPUTEABHO
OIIPEAEAUTH CPEAHIOI0 PA3HOCTD TEMIIEPATYP (CPeAHUN TeMIlepaTypHbLIN
Harop):

At = Blo = Al (1.21)
23 lgAti

BBIX

rpe Aty B Aty — Pa3sHOCTb TeMIIEPATYP I'PEIOIIero U HarpeBaeMoro
TEIIAOHOCHUTEAEU COOTBETCTBEHHO HA BXOAE B TEIIAOOOMEHHUK U Ha
BBIXOAE U3 HETO.

OTcropa CpepAHUM TeMIlepaTyPHBIN HAIlop AAS CAy4as IPSMOTOKA

_(ti-t)-(t"t)

Atl‘[p;{M - tr_t/ J (122)
2,3 lgﬁ
172
t n f t
ty b ty t
% tz;tl tz”:l:l Puc. 1.8. BapnaHTbl NepekpecTHbIx
t/ t t, TOKOB B TEMNOOBMEHHMKAX:
ti, a8 — 0QHOX0J0BOM,; 6, B — ABYXXOHOOBbIX; I —
a 9] B r TPEXXOL0BOM



a AAS IPOTUBOTOKA
t!_t! _ t”_t!!
Atnpgr::gi--Z)_?gi;;;iz. (1.23)
2'3 lg 1 2

't}

OTH HOPMYABI CIIPABEAAUBEI AUIIL IIPUA YCAOBUH, UTO BOASHEIE 3K-
BUBAAEHTHl ©; U ®,) ¥ KOI(PDUIMEHT TEIIAOIIepeAaUr k He MEHSIOTCS
110 AAMHE TeIIAOOOMeHHUKa.

Ecau At,, Mano otandaeTrcs OT Aty ,, TO CDEAHUN TeMIlepaTypHBIA
HaIop MOKHO PacCYUTaTh 110 QOPMYAE

CHA t+ty
2 2

At (1.24)

IToay4ueHHEBIN pe3yABTAT OYAET IPABUABHBIM, €CAU U3MEHEHUe TeMIIe-
paTyp KaKAOTO M3 TEIIAOHOCUTEAEN IIPOUCXOAUT 110 AMHEMHOMY 3aKOHY.
OmmuoKa OT 3aMeHBI CPEAHEN AOTapU(PMUUECKOU PA3HOCTH TeMIIEPATYP

tBX

cpepHeapudmeruueckou npu 0,5 < < 2 He npesbmaer 4 %.

BBIX

B TenA0OOMeHHBIX alllapaTax IPOTUBOTOK OOAee BBITOAEH, YeM
IPSIMOTOK, TaK KaK B IPOTUBOTOYHOM TEIIANOOOMEHHUKE MOKHO CUABHEE
HarpeTh XOAOAHBIM TEIAOHOCUTEAD I OXAQAUTH TOPSIUUM.

EcAu rperoniiM TeIAOHOCUTEAEM SIBASIETCS HACHIIIIeHHBIN Hap, TeM-
nepaTypa KOTOPOT'O OCTaeTCs IIPU TeIIAOOOMeHe Hel3MeHHOU (IIpoliecc
OTAQUM TEMAOTHI OT Tapa MPOTeKaeT MPU MOCTOSTHHOM AABAEHUM), TO
rpaduK U3MeHeHUs TeMIIEpaTyp pabounx TeA B TEMAOOOMEHHOM alla-
pare OyAeT UMeTh BUA, IIOKAa3aHHEBIN Ha puc. 1.9.

CpeaHUM TeMIIepaTypHBIN HAIIOP AAS CAydast, KOTAQ OAWH U3 TEIAO-
HOCHUTeAel (KOHACHCHUPYIOUIUNCA IIap UAM KUIAILAst BOAQ) UMeEeT II0-
CTOSIHHYIO TEeMIIepaTypy t,, HaXopdaT 10 (popMyAe

" ’
PO . (1.25)
23 lgﬁ
tH _té’

Puc. 1.9. Mpadmk n3meHeHns TemnepaTyp rperoLLero 1
HarpeBaemoro TennoHocuTenen no xogy (no gnuHe L) Te-
nnoobmMeHHOro annapaTa, KOrga rpetoLuin TensioHocu-
TeNb — HACbILLEHHbIN Nnap




Puc. 1.10. Cxema 0aHOXOQ0BOr0 BO3AyX0OMO-
Tpy6Hast  porpesatens

AOCKa
Ha puc. 1.10 nokazaHa cxeMa BO3AyXO-
IIOAOTPeBaTeAs] KOTeABHON YCTaHOBKH,

B KOTOPOM TODSYHUU ra3 ABUIKETCS II0

TpyGHas Tpy0OaM, a HarpeBaeMBIIM BO3AYX OMBIBAET

AOCKa 5TU TPyOBl. M300pa’keHHBIN IOAOI'PEBA-

TeAb AdBAsSAETCA OAHOXOAOBEIM C IIepe-
KPEeCTHBIM TOKOM. ABYX- U TPEXXOAOBOM IIepPEeKPECTHBIN TOK MOXXHO
TIOAYYUTD, IPUMEHISI HeCKOABKO ITaKeTOB TPYO.

NCTOYHVKW TENNOThI B CUCTEMAX
TENNOCHABXXEHNS

CxeMy TEeNAOCHAOKEeHUS AAS IPOMBIIIAEHHBIX NIPEANPUATHN BHIOU-
PaloOT MCXOAS M3 YCAOBUM oOecliedeHmsT HaAeKHOCTH, SKOHOMUYHOCTU
1 HEIIPEPBIBHOCTH II0OAQUM TEIIAOBOM 3HEPIUHU C YIeTOM BO3MO’KHOCTH
TEKyILIMX U3MEeHEeHU! B IIpollecce MPOU3BOACTBA. AOAKHBI OBITh IIPEA-
YCMOTPEHBI YCAOBUS AASL PACLIIMPEHUS COOPY>KEHUU TelIAOCHAOKeHNs.

BrIOOp UCTOUHUKOB TETAOTHI, pe’KUMa UX PabOThI ¥ TAQHUPOBaHNE
TEIAOCHAO’KeHUS IIPOU3BOAAT Ha OCHOBAHUU CyMMAapPHBIX YaCOBHIX,
CYTOYHBIX U TOAOBBIX PACXOAOB TEMAOTHL [AaBHasa 3ajpava NpU IIPOeK-
TUPOBAHUM CUCTEM TENAOCHAOXEHUS — OIlpeAeAreHle pacueTHRIX Te-
IIAOBBIX Harpy30K NOTpeOuTeAel TEeNAOTHI.

OnpeapeArB roAOBYIO ITIOTPEOHOCTE B TEIIAOTE AAT OTOIIAEHUS, pellla-
IOT BOTIPOC O €€ UCTOYHUKAX. TaKUM UCTOYHUKOM MOKET OBbITh parioH-
Has UAU 3aBOACKad KOTeAabHasd. OOBIYHO 3aBOACKHE KOTEABHBIE COOPY-
JKAIOT AT 0OecredeHUsI TEeIIAOM He TOABKO CaMOTO NMPEAIpPUSTHAS, HO
1 OAMBAEXKAIIUX TOTpeOuTeAel.

B 3aBHCHMOCTHU OT XapaKTepa TENAOBBEIX Harpy30K KOTEABHBIE YCTa-
HOBKH, KaK y>Ke OTMedaA0Ch B MOAPa3A. 1.3, HoApa3AensdioT:

Ha OTONUTEADBHEBEI e, BEIpaOATHIBAIOIINE TEIAOTY AASI CUCTEM
OTOIIA€HUS, BEHTUASIIUU U TOPSYETO BOAOCHAOKEHMS;

NPOU3BOACTBEHHO-OTONMUTEABHBIE — AASL CUCTEM OTO-
TIAeHUS, BEHTUASAIIUH, TOPSAUETO BOAOCHAOKEHUS U AAS TEXHOAOTUUECKUX
1eAeH;

MPOU3BOACTBEHHBI e — AAST TEXHOAOTUYECKUX IleAeH.

TennoBEIe HArpy3KH IIPU pacueTe KOTEABHBIX M BEIOOpe 000pyAOBa-
HUS HY’)KHO OIIPEAEASITH TAABHBIM O0PAa30M AAS CAEAYIOIIUX PEKUMOB!
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MaKCHUMAaAbHO 3UMHUN — AAS CPeAHeH TeMIlepaTyphl Hapy>KHOTO
BO3AYyXa HaMOOAEe XOAOAHOM MSITHUAHEBKY; II0 3TOMY PEKUMY OIpeAe-
ASeTCS pacueTHasl TeMAOIIPOU3BOAUTEABHOCTb KOTEABHOH;

CPeAHUU 3@ OTOIIUTEABHBIU IIEPUOA — AASL CPEAHEUN TeMIlepaTyphl
HApY’KHOT'O BO3AyXa 3a OTONUTEABHBIN IIePUOA,;

AETHUM — OIpeAeAseTCs PAacXOAOM TENAOTHI Ha TeXHOAOTHUYECKUe
IIeAU U ropssuee BOAOCHaOKeHUe.

YHCAO yCTaHAaBAMBAEMBIX KOTEABHBIX arperaToB He AOAKHO OBITh
MEeHBIIIe ABYX U OOABIIe YeThIpex — I1ecTy. Kak MpaBuAO, CAepyeT yCTa-
HaBAUBATh OAHOTHUIIHBIE arperaThl C OAUHAKOBOM TENIAOIIPOU3BOAU-
TeABHOCTHIO. [Ipu Manro KoaebOArolelicsa TEIAOBOM HAarpy3Ke IIPeAIo-
YTeHUe HY’KHO OTA@BaTh KOTEABHBIM arperataM C OOABIIIEM IIPOHU3BO-
AATEABHOCTBIO.

B oTOomMTeABHO-TTPOU3BOACTBEHHEBIX W IMTPOU3BOACTBEHHBIX KOTEAD-
HBIX pe3epBHbIe KOTEeAbHbIE arperaThbl YCTaHABAWBAIOT B T€X CAyYasX,
KOTAQ IIO YCAOBUSM TE€XHOAOTHMYECKUX IIPOI[eCCOB NepephiB B TEIAO-
CHaO>XeHUU He AOITyCKaeTCs. B OTONMTEeABHBIX KOTEABHBIX pe3epBHEIE
KOTABI He YCTaHaBAMBAIOT.

B 3aBUCHUMOCTH OT THIIa KOTAOB KOTEABHBIE TIOAPA3AEASIIOT Ha BOAO-
rpelHble, TapOBbIe 1 KOMOMHUPOBAHHLIE (CMeIllaHHbIe).

CTpyKTypHad cxeMa TeIIAOCHAOKeHMs OT BOAOT P e M H O M KOTEAb-
HOU ITOKa3aHa Ha puc. 1.11. ITupkyaupyromasa npyu NOMOIIY HAaCOCOB 3
ceTeBasl BOAQ IIOCTYIIAET B BOAOTPENMHEIE KOTABI, HAarpeBaeTcsl 1 BHOBb
HAIIPaBASIETCS B TEIIAOBYIO CE€Th. AAST BOCIIOAHEHUS yTedeK U BoAOpa3bo-
pa B ceTb A0DOABASIETCS BOAA@ OT YCTAHOBKM XMMBOAOOUUCTKHU (XBO) 7.
[Tpotipa nTpeABapPUTEABHO Aealdpaliiio (Ha PUCYHKe He MOKa3aHo), AO-

1 11 i
*—x%
*——X

2| 34
1 A7

T

7 6 '
5

a o6

Boasizas ceTb

Puc. 1.11. CtpykTypHasi cxema parioHHOr0 TennocHab>XXeHnst oT BOAOrPenHom
KOTENbHOM:

a8 — HemnocpefAcTBeHHoe (3aBMCUMOE) NPUCOEAMHEHWE; 6 — HE3ABVCUMOE NMPUCOEAVHEHVE;
| — cuctema ropsadero TennocHabxenus; Il — cuctema oTonneHns n BeHTunaumn; Il —
cucTema OTOMNEHWA U Apyrie Byabl TennonoTpedneHns; 1 — BOJOrpenHbIi KoTen; 2 —
PELMPKYNALMOHHBIA HAcoc; 3 — CeTEBOWM HAcoc; 4 — rpaseBuk; 5 — perynsTop NoanuTKy;
6 — NoanMTOYHBIN HAcoC; /7 — YCTaHOBKA XMMBOAOOUUCTKM
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OaBOYHas (IOANIUTOYHAS) BOAA HACOCOM b Uepes PeTryAsITOP ITOAIIUTKHI
5 mopaeTcd B ceThb. AN TTOBHIIIEHUS TEMIIEPATYPHI BOABL, IIOCTYTIAIOIIEeN
B KOTABI, AO 3HAUEHMM BHIIIE TOUKU POCHI (C IIeABIO IPEeAOTBPAIeHUS
CEepPHUCTOM KOPPO3UM IIOBEPXHOCTEU HArpeBa) IIPUMEHSIOT TaK Ha3bl-
BaeMbIN PeIUPKYASIIIMOHHBIN HACOC 2, IOAQIOIIUM rOPIYyIO BOAY U3
AMHUU TIOCAE KOTAOB B AMHMIO IIepep KOTAAMMU.

CTpyKTypHas cxeMa TeNAOCHAOKeHMd OT IIapOBOMW KOTEABHOM
npuBepeHa Ha puc. 1.12. Tlap B mapoBBIe CETH NOCTYIIAE€T HEIIOCPEA-
CTBEHHO U3 KOTAOB [. KoHAEHcAT (TpyOOIIPOBOABI IOKA3aHBL IITPUXO-
BBIMU AMHUSIMM) BO3BpallaeTcsi B COOPHBIM KOHAEHCATHHIN Oak 8.
Llupkyaupytoiias Ipu HOMOIIN HAacoCcoB 3 ceTeBas BOAA IIOAOTPEBAET-
Csl B IaPOBOASHBIX BOAOHArpeBaTeAdX 2. AAS BOCIOAHEHUS yTedekK
1 BOAOpPa3bopa B CeTh IIOAITUTOYHBIM HACOCOM 6 Yepes3 PeryAsTOP MOA-
IUTKHU 5 AOOABASIETCSA BOAQ OT YCTAHOBKU XUMBOAOOUMCTKU 7, IIPOIIIEA-
IIasl IPEABAPUTEABHYIO Aeadpalluio.

IhaBHBEIMU HCTOYHUKAMU TEIIAOTHI IPU TEIIAO(PUKAIIUY, IIOA KOTOPOU
IOHUMAIOT IIeHTPaAU30BaHHOe TeIIAOCHaOKeHUe Ha 6aze KOMOMHUPO-
BaAHHOI'O IIPOM3BOACTBA IAEKTPOIHEPTUU U TEIIAOTHI, ABAJIOTCSA T e II-
AosaeKkTponeHTpaau (TOL). Cxemnbr TOL], obecnedyuBaroniux
KOMOWHUPOBAHHYIO BEIPAOOTKY TENAOTHI U 3AEKTPOIHEPTUHU, 3aBUCIT
OT TUIIA TEIAOPUKAITUOHHBIX TYPOUH U IPUHATOU CUCTEMEI TEIIAOCHA0-
SKEeHUS.

Ha puc. 1.13 nmoka3aHa CTPyKTypHas cxeMa TelAO(HKAIluU Ha Oase
TOLl ¢ TenrodukanuoHHON TypOuHOMN. [Tap M3 KoTAa [ mocTymaer

X;FX_"@ =
- IMapoBag ceTb

[/] 6

Boasitas ceTb

|

|

|

I

©
9

Puc. 1.12. CtpykTypHasa cxema paioHHOro TennocHabXeHnss 0T NapoBOMv KO-
TenbHON:

a8 — HenocpencTtseHHoe (3aBncumoe) npucoennHeHne n0Tp66|/|Ten9|7|; 6 — HesaBuCcUMoe
npucoegnHeHne I'IOTpeﬁVITEJ'IeVI; 17— napoBow KOTen; 2— napoBoAsAHOV BOOoHarpeBaTerb;
3 — ceTeBow Hacoc; 4 — rpA3eBuK; 5— PErynaTop NnognnTKu; 6 — noanUTO4YHbLIN Hacoc;
7 — YCTaHOBKa XMMBOOOOHYNCTKU; 8— KOHAEHcaTHbIN bak; 9 — nuTaTenbHbIN HAacoc
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Boasinas ceTh

Puc. 1.13. CtpykTypHas cxema Tennodmkaumm:

a — HemnocpefAcTBeHHoe (3aBVCUMOE) NprcoeanHeHVe noTpebuTtenei; 6 — He3aBMcUMOe
npvicoepguHeHve notpebutener; 7 — nNapoBow aHepreTM4eckun koten; 2 — Tennoduika-
LmoHHas TypbrHa; 3 — reHepaTop nNepeMeHHoro Toka; 4 — BofoHarpesaTens; 5 — nuko-
Bas KOTeNbHas C BOAOrPefHbIMY KoTnamu; 6 — 3afBuXKa; 7 — Perynatop nognutku;
8 — rpasesuk; 9 — ceteBor Hacoc; 10 — nognuTo4HbIM Hacoc; 17, 13 — KoHaeHcaTHble
Hacocbl; 12 — koHgeHcaTop TypbuHbl; 714 — pereHepaTuBHbIM NogorpesaTtens; 15 —
yCTaHOBKa XMMBOAOOYNCTKM

B TypOuny 2. HacTs napa aasaeHueMm 0,12...0,25 MTla oTbuparoT u3
TYpOUHBI, ¥ OHA MOCTyIIaeT B BOAOHArpeBaTeAn 4 ceTeBoOU (Tenrodu-
KAIlMOHHOM) BOABL, IIMPKYASILIUIO KOTOPOU B TEIIAOBOM CETU M CUCTEMAX
NOTpebUTEeAEH TEIIAOTEI 00eCIIeunBaloT CeTeBbIe HACOCH! 9. OTAaB B BO-
AOHArpeBaTeAsaX 4 CKpBITYIO TEIAOTY IIapoOOpa3oBaHuUd, ITap KOHAEH-
cupyetcsi. Hacocel 13 HallpaBASIOT KOHAEHCAT B pereHepaTUBHBIE I10-
AorpeBaTeAu 14 AN TIOAOTPeBa MUTATEABHOMN BOABI, HAallpaBASIEMOM
B KOTABL. [lapoM yKa3aHHOTO BHIIIIEe A@BAEHHUS MOKHO HarpeThb BOAY AO
TemuepaTypsl 104...115°C. Arg HOAyYeHUS TeNAO(DUKAIIMOHHON BOABI
c boaee BBICOKOU TemmepaTypol (A0 150 °C) mpuMeHSIIOT IIOAOTPEB
B IINKOBOU KOTEABHOM Y C BOAOTPEMHBIMU KOTAGMU. BO3MOJKHEIE yTeu-
KU 13 CeTH U BOAOPa360p KOMIIEHCUPYIOT CIIeIIMaAbHO IIOATOTOBAEHHOM
B YCTAHOBKE XMMBOAOOYUCTKU [5 BOAOU, MOAABAEMOU MOAIIUTOYHBIM
HacocoM [0 depe3 PeryAsiTOp HOAIUTKU 7.

Cpasuenue TOL] ¢ KOHAEHCAIIMOHHOM 3AEKTPUUYECKOM CTaHIueM
(K3C), T.e. c napoTypOUHHOMN 3A€KTPOCTAHIINEN, BEIPAOATEIBAIOIIEN
TOABKO DAEKTPOIHEPIHUIO, ITIOKA3bIBaeT, uTo Ha TOL] TenmaoTa, 3aTpaueHHas
Ha IIPOM3BOACTBO I1apa, UCIOAB3YeTCs 3HAUUTEABHO IIOAHee, TaK KaK
CKpHBITas TeIAOTa ITapoo0pa3oBaHUsI OTOOPOB Tapa MepeAaeTCs: TEIAO-
(UKAITMOHHOMN BOAE, TOAABAaEMOM 3aTEM TEHAOBLIM HOTpebuTeasMm. Ha
K3C >ke ckpbITad TenaoTa IapooOpa3oBaHUsA OTPaOOTaBIIIEro B TYPOMHAX
rapa repepaeTcs B KOHACHCATOPE OXAKAQIOIIEN BOAE, KOTOPas ITOCTYIIaeT
B I'PAAMPHIO, T. €. KaK UCTOYHMK TEIIAOTEL He UCIIOAB3yeTcs. [Toaromy KOC
umeet KITA a0 40 %, Toraa Kak y TOL] on pocturaet 80 %.
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Takum oOpa3oM, TenAOPUKAIUS TTO3BOAIET OOAee palluOHAABHO
HCIOAL30BATh TOIIAMBO, a 3HAYUT, S3KOHOMUTL ero. B 5ToM raaBHenIIIast
BBITOAQ TEMAOMUKAIINU IO CPABHEHUIO C PA3AEABHBIM TEIAOCHAaOKe-

Tab6nwuuya 1.3. MNMpubnmxkeHHble yaenbHbIe KanuTanoBIOXXeHUS B LieHaX
2004 r. B cTPONTENbCTBO HEKOTOPbIX KOTENbHbLIX C BOAOrPeiHbIMN
KoTnamu

YAeALHBIE KAlTUTAAOBAOKEHMUS,
YeraHOBACHHAS | MAH py6./MBT, B 3aBUCUMOCTH
Tun kotra YucAo KOTAOB MOII[HOCTb, OT BHAQ TOIIAUBA*
MBT
Yroab laz u masyT
2,5
KBI'M-10 3 35 — T
1,5
4 47 — E
1,3
1,9
KBTC-20 3 70 ﬁ -
1,7
KBI'M-20 3 70 — T~
1,0
1,9
TTTBM-30 3 122 — E
I[TTBM-50 3 140 — E
) 0,7
3 175 — 2
0,8
I[TTBM-100 3 350 — E
) 0,8
KBI'M-100 3 350 — ﬁ
) 0,8
4 465 — E
0,8

[MTpumeuanue. B Tabaulie AaHBI IOAHBIE CTOUMOCTH CTPOUTEABCTBA KOTEAD-
HBIX, BKAIOYAIOIIUX B Ce0s1 TAABHBIN KOPIIYC, ABIMOBYIO TPYOy, TOIIAUBHOE XO35IUCTBO,
Hapy>KHOe KabeAabHOe XO34ICTBO, YCTPOMCTBA BHEIIHETO 30A0yAAAEHHS, OOBEKTHI
0OCAYKUBAIOLIEro U MOACOOHOTO Ha3HaYeHNs, YCTaHOBKY XUMBOAOOUYUCTKHY, TPAHC-
TIOPTHOE XO34HCTBO, BHEIIIHNe KOMMYHUKAIIUU, BpeMeHHbIe 3AaHUS U COOPYKeHUS.

*B uncamTere — OOIIHE KAlIMTAAOBAOJKCHUS, B 3HAMEHATeAe — CTOMMOCTDL CTPOM-
TeABHO-MOHTa’KHBIX paboT.
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Ta6nuua 1.4.MNpubnuxeHHble yaenbHble KAaNnMTanoBlOXXEHUSA B LieHax
2004 r. B cTPpOUTENbLCTBO HEKOTOPbIX KOTENbHbIX C NAapoBbIMU KOTHaMM

VeranoBrenmas | YASABHBIE KAlIUTAAOBAOKEHUS,
Ypreno apOTIPOU3BO- MAH py0./T, B 3aBUCUMOCTH
Tun korra KOTAOB AUTEABHOCTb, OT BMAQ TOTIAMBA*
/4 Yroab la3 u masyT

E-25-C 3 75 £ —
1,0

Y-35I'M 3 105 — ﬁ

0,8

K-50-40-1 4 200 E —
11

I'M-50-14 3 150 — ﬂ

0,8

1,7

I'M-50-40-1 4 200 — —

1,0

BK3-75-39®b 3 225 % —

4 300 ﬁ —
1,1

1,6

BK3-75-39I'M 3 225 — —

0,9

4 300 — ﬁ

0,7

*B uHCAHTeAe — OOIIMe KalUTAaAOBAOJKEHHS, B 3HaMeHaTere — CTOUMOCTD

CTPOUTEABHO-MOHTA>KHBIX pa60T.

HUEM OT KOTEeABHBIX U 3AeKTpocHabkeHueM oT KOC. ITpu KoMOuHM-
POBAHHOM CXeMe YMEHBIAIOTCA U APyTHE U3AEP’KKU IIPOU3BOACTBA,
opHako TOL] TpeOyeT GOABIINX KAlMTAAOBAOJKEHUM, YeM KOTeAbHas
u KoC.

OKOHOMUYHOCTD TeIAO(UKAITUY 3aBUCHUT OT pa3dMepa AOTIOAHUTEAD-
HBIX KalIMTAAOBAOKEHUHU IIPU TemAopuKaiiuu (TabA. 1.3, 1.4), koaudecTBa
U CTOMMOCTH C3KOHOMAEHHOI'O TOIIAMBA, COOTHOUIEHUS YHMCA€HHOCTH
IIepCOHAaAd, OOCAY>KMBAIOIEr0 CPaBHUBAeMbIEe YCTAHOBKU. HeM MeHbIIIe
MOIIHOCTE TOLl, TeM MeHee YKOHOMUYHA TEIAOPUKAITU.
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TEMNOBLIE CETU

TenaoBaa cempb — 3TO CUCTEMA MOKPHBITHIX TEIIAOU3OAIIINEN TPyOO-
IIPOBOAOB IIEHTPAAU30BAHHOT'O TEIIAOCHAOKEHUS, ITI0 KOTOPLIM TEIIAOTa
IIEPEHOCUTCSI TEIIAOHOCUTEAEM OT MUCTOYHUKA K IOTpebuTenssM. B 3a-
BHUCUMOCTHU OT TEIIAOHOCUTEAEHN TeIIAOBEIe CEeTH IIOAPA3AEASIOT Ha BO-
ASHBIE, TIApOBLIe U ceTUu cbopa U BO3BpaTa KOoHAeHcaTa. Ha mpomebiii-
AEHHBIX TIPEATIPUATUSIX B KaUueCTBe TEIIAOHOCUTEAS, KaK IPaBUAO,
IPUMEHSIOT TOPSAUYIO (IIeperpeTyio) BOAY C TeMIIEPATypol Mepea CH-
cremamu Tenaonotrpebrenus 150 °C, a nocae atux cucreM — 70 °C. Boaa
B TEIIAOBBIX CETAX AOAKHA UMEeThb AABAE€HUE, IPU KOTOPOM He OypeT
IIPOUCXOAUTE ee BCKUIaHue; Tak, Ipu 150 °C A0AKHO TOAAEP>KUBATHCS
paBaeHne 0,5 MIla. B 3aBucUMOCTH OT TeMIlepaTyphl HaPy>KHOI'O BO3-
AyXa TeMIepaTypa BOABl AOAKHA COOTBETCTBOBATh 3HAUEHUSAM, IIPU-
BEAEHHBIM B Taba. 1.5 u 1.6.

IMponyckHyIO CIIOCOOHOCTH TPYOOIIPOBOAOB BOASHBIX TEIIAOBBIX
CeTeN ONPEAEAdIOT IO TabA. 1.7,

TennoBEBIE CETH PA3AEASIOT:

Ha MarUCTpaAbHBI e — OT HCTOYHUKA TEIAOTHI AO IPEATTPUATIHN
U HaCeAeHHBIX MECT;

pacunpepeAUuTEeAbHBl e — OT MaruCTPaAAbHBIX TEIIAOBBIX CeTel
AO OTBETBACHUM K 3AAHUSIM,

OTBEeTBAEHUSI — TPYyOOIIPOBOABI K OTAEABHBIM 3AQHUAM (A0 00-
pe3a dbyHAAMEHTA UAU CTEHBL 3AQHU).

Tabnuuya 1.5. Temnepatypa ceTeBo BoAbl B NOJAIOLWEN MarmcTpanu
npu TemnepaType BHYTpu nomewieHns 18 °C n remnepatypHom rpacuke
150..70°C

Pacuernas Teky1mast TeMIepaTypa Hapy>KHOTO Bo3pyxa, °C
TeMIleparypa

Hapy>KHOTO

Bosz;Kxa, oc | +10 | +5 0 -5 -10 -15 -20 -25 -30 =35

-20 50,6 68,3|854(101,9(118,8|134,2| 150 — — —

-25 47,2163,2| 78,4 | 93,3 | 1048 |122,0(136,1 | — — —

-30 44,7159,1| 72,8 | 86,2 | 99,3 |112,2(1250|1376| — —

-35 42,51554(68,1| 80,5 | 92,3 |104,2|1158 (1274|1386 —

-40 40,4152,6|64,4 | 75,5 | 86,7 | 97,4 [108,3 |118,7]|129,3| 139,6
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Tabnuua 1.6. Temnepatypa ceTeBon Boabl B obpaTHOM Marmctpanu
npu TemnepaTtype BHyTpu nomelieHns 18 °C u temnepatypHom rpadmke

150..70°C
Pacuernas Texyiast TeMIepaTypa Hapy’kKHOTO BO3AyXa, °C
TeMmeparypa
:gEZ;KX:f)arg +10 +5 0 -5 -10 | =15 | 20 | -25 -30 -35
-20 34,0 41,0 | 476 | 536 | 59,3 | 648 | — — — —
-25 32,6389 448|504 |536|606|654| — — —
-30 31,3373 | 42,7 | 478 | 526 | 572|616 | 659 | — —
-35 30,3 (359|409 | 456 | 50,1 |54,3| 585|624 663 | —
-40 29,5134,7| 39,4 | 43,8 | 48,0 | 52,0 | 558 | 59,5 | 63,1 | 66,6

Tabnunua 1.7. 3aBMcMMOCTbL NPOMNYCKHOM cnocobHocTn Tpybonposoaos
BOASHBIX TEMMOBbLIX CETEN OT YCNOBHOro npoxoAa Tpy6 npu
TemnepatypHom rpadwmke 150...70 °C

N — TIporTycKHas CIoCOGHOCT, MBT, IIPH YAEABHOI TIOTEPE AABACHHS
1pOXop TPYG, Ha Tpenue, Tla/M
MM 60 100 150 200
25 0,05 0,06 0,08 0,09
32 0,08 0,11 0,13 0,14
40 0,13 0,18 0,20 0,26
100 1,45 2,00 2,55 2,90
150 4,30 6,00 7,35 8,75
300 29 40 49 56
350 42 60 73 85
400 62 88 107 125
800 255 600 600 715
900 485 680 820 960
1000 630 890 1080 1250
1200 1000 1400 1740 2040

IIpumeuaHue. PekoMeHAyeMas: yAeABHAs IOTEPsI AABAEHHS (CM. IIOAPA3A.
3.8) AAST MarmcTpaAbHBIX TPyOOIIpoBoAOB — A0 80 Ila/M, AA pacIpeAeAUTEeABHBIX
TpyGOIIPOBOAOB U OTBETBAEHUM — IIO PACIOAAraeMoMy IIepelaAy, HO He Gonee

300 I'Ta/m.
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Ha BBOA@X MarucTpaAbHBIX TEIIAOBBLIX CeTel Ha TEPPUTOPHUIO MPO-
MBIIIAEHHBIX IIPEAIPUATUN COOPY’KAIOT TENAOBBEIE ITYHKTHI, IPEAHA-
3HaYeHHbBIE AN YUETa, PACIPEACACHUS U KOHTPOAS IIapaMeTPOB TEIIAO-
HocHuTeAel, oTiryckaeMblXx TOL] MAM KOTeABHO.

I[ToTpebuTeAel TEMAOTHI MOKHO IMTPUCOEAUHSITH K TEIIAOBBIM CETSIM
HeIloCcpeACTBeHHO (cM. puc. 1.11, a; 1.12, aq; 1.13, a) u He3aBUCUMO —
yepe3 NOBEPXHOCTHBIE TENMAOOOMeHHUKU (cMm. puc. 1.11, 6; 1.12, 6;
1.13, 6) Ilpu HemOCPEACTBEHHOM IPUCOEANHEHUN OAWH U TOT K€ TEIIAO-
HOCHUTeADb IUPKYAUDPYET U B CETH, U B MeCTHOU cucreMe. [Ipu He3aBu-
CHUMOM TIPUCOEAMHEHUN MEeCTHBLIe CUCTeMBI He CBS3aHbl C TEIIAOBBLIMU
CeTsIMU M UMEIOT CBOU He3aBUCUMbIE TUAPABAWUECKUE PEXKUMBIL.

B zaBHCcuMOCTH OT crtoco0a IMOAAYU TEIIAOTEI K MECTHLIM CHUCTEMaM
ropsiuero BOAOCHaO>KeHUsI BOASHEIE TEIAOBEIE CETU MOTYT OBITH 3 a-
KPBITBIMU U OTKPBITEHIMHU (puc. 1.14).

Ha TeppuTopuu IPOMBIIIIAEHHBIX IPEATTPUIATUN TPACCHl TEIAOBBIX
ceTeM yCTpamBalOT BAOAB IIPOE3A0OB MEKAY LlexaMu. [Ipu 3ToM caepyeT
YUUTBHIBATH BO3MOKHOCTh COBMECTHOMN IIPOKAAAKM TEMAOBBIX CeTel
C TeXHOAOTHYECKHUMU TPYOOIIPOBOAAMMU.

1

0 2 2 2 2 12
g |
X L1
o 11
4 12 -
: ! N PR

8

a

Puc. 1.14. BapvaHTbl Cxem NpUCOEOVHEHNS MECTHbIX CUCTEM OTOMMEHUA U TO-
pAYero BOAOCHABXEHWSA B OBYXTPYOHbIX BOASHbLIX CUCTEMAX:

a8 — 6e3 cMelleHns; 6 — C 31eBaToPHbIM CMELLEHWEM; B — C HACOCHbLIM CMELLEHWNEM;
I — C 3NeBaToOpPOM M HACOCOM; 4 — He3aBUCKMMas Cxema C BeEpXHUM Bakom; T — BeHTUNM;
2 — oTonuTenbHble NpubopbI; 3 — perynaTopbl TEMMepaTypbl; 4 — PerynsaTopbl Pacxoaa;
5 — obpaTHble knanaHsl; 6, 8 — NOANWUTOYHLIN 1 CETEBOW HACOChl; /7 — PerynsaTop nog-
nuTKK; 9 — TennodmkaumonHbI nogorpesatens; 10 — nukosbIn koTen; 77 — anesatop;
12 — UMPKYNALMOHHbIE HACOChI MECTHBIX CUCTEM
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Puc. 1.15. BeckananbHana npoknagka
Tennonposofa B BUTyMoNepnuTHoM n3o-
nAuMN:

1 — cTtanbHas Tpyba; 2 — buTymonepnuTHas
n3onaund, 3 — rMapon3onAaUnNOHHbIA CNoN;
4 — rpaBurHas NoaroToska

BBIOOp Tpacchl TEIAOIPOBOAOB HYKHO ITPOU3BOAUTH U3 YCAOBUS
HauMeHbIIeld NPOTI)KeHHOCTU U MeHBIIero oo0beMa CTPOUTEABHO-
MOHTA>XHBIX PaOOoT.

TennoBEIe ceTH OBIBAIOT NTOA3EMHEIE 1 HapA3EMHEIE.

K moa3eMHBIM TEIAOBBIM CETSIM OTHOCSAT CETH, IPOKAAABIBAEMBIE
B HEIIPOXOAHBIX, IIOAYIIPOXOAHBIX M ITPOXOAHBIX KaHaAax U OOITUX
KOAAEKTOPAaX COBMECTHO C APYTHMU MHKeHEePHBIMU KOMMYHUKAIUSIMHU.
AAST 3TUX ceTel MOJKeT IPUMEHSTHCS TakyKe OeCKaHaAbHas IPOKAAAKA
(puc. 1.15).

Hapa3eMHas NPOKAAAKA OCYLIECTBASIETCS HA 3CTAKAAAX UAU HA
HU3KUX OIlOpax.

ITpu nmop3eMHOU NIPOKAAAKE BAOAB TPACCHL COOPYKAKOTCA KaMephl
AAST pa3MellleHus 3allOpHOY M APeHa>kHOM apMaTyphl M KOMIIEHCUPY-
IOIIUX YCTPOMCTB, TPeOYIOMNUX OOCAYKUBAHUS, HUIIN AAS THYTBIX
KOMIIEHCATOPOB, @ TAK’Ke OIOPEL.

[Tpy HaA3E€MHOM IIPOKAGAKE IIPEAYCMATPUBAIOTCS OOCAYKMBAIOIIINE
TIAOIIAAKU.

Criocob NpOKAAAKM ceTel BHIOMPAIOT Ha OCHOBAHUM TEXHUKO-
5KOHOMHUUYECKOT'O CpPaBHEHHUSI BapHUaHTOB.

[Tpu BBICOKOM CTOSTHUU I'PYHTOBEIX BOA, HAAWYUM ITPOCAAOUYHBIX
TPYHTOB, TyCTOTe CYILECTBYIOIIUX IIOA3€MHBIX COOPYKEHHUH 110 Tpacce,
CHABHO IIepeceuyeHHOM MEeCTHOCTU IIPEANIOUTEHHE OTAQIOT HaA3EMHOU
IIPOKAQAKE.

YaAUHEHVEe TEeIAOIPOBOAA IPY HAarpeBaHUU 3aBUCUT OT KO3 du-
IIMeHTa AMHEMHOTO paclIMpeHus MaTepHaAa U He 3aBUCUT OT AaMe-
TPpa U TOAIIMHEL €T0 CTEHOK. YAAUHEHUE CTAAbHBIX TEIIAOIIPOBOAOB
COCTaBAsIeT B cpepHeM 1,2 MM Ha 1 M AAWHBI IIDU HarpeBaHUM Ha KaK-
Able 100 °C. Tak, HanlpuMep, TEIAOIIPOBOA AAMHOM 50 M, uepes3 KOTOPBIN
IIpOTeKaeT ropsdas BoAg, uMemlas teMueparypy 100 °C, yaruHgeTca
Ha 1,2-1-50=60 MmM.

AAST BOCIIPUSATHS TePMHUYECKOTO YAAUHEHMs TeIAOIIPOBOAA Ha €ro
OTAEABHBIX NIPSMBIX YYaCTKaX yCTAHABAMBAIOT CIelIUaAbHBIE KOMIIEH-
CaIlMOHHBIE YCTPOUCTBA B BUAE AUPOOOPA3HbIX U [1-00pa3HbIX U30THY-
TBIX TPYO (puc. 1.16 u 1.17).
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Puc. 1.16. JlnpoobpaszHbiin Puc. 1.17. MN-o06pa3Hbin
KOMMeHcaTop KOMneHcaTop

ITpu 3TOM OTAEABHBIE YYACTKU TEMAOIPOBOAA JKECTKO 3aKPENASIOT
10 KOHIIaM Ha HETIOABIJKHEIX OIIOPax, Ha3bIBAEMBIX MEPTBBIMU TOUKAMM.
Me>XAy Ka’KABIMU ABYMSI MEPTBBIMU TOUKAMU AOAKEH OBITh YCTAaHOB-
A€H OAMH KOMIIEHCATOP, KOTOPBIM M pa3rpy’kKaeT 3TH TOUKU OT Ael-
CTBYIOIIMX Ha HUX CHA IIPU YAAMHEHUM TeIIAOIIPOBOAA HA AAGHHOM
y4acTKe.

B HacTosmee BpeMs IIpU NPOEKTUPOBAHUHU TEIAOIIPOBOAOB CTPEMSIT-
Csl, €CAH 3TO BO3MOYKHO, BMECTO YCTAHOBKH KOMIIEHCATOPOB IIPUMEHSATH
THyTBIe TPYOBI (KOA€HA) C PAAUYCOM KPUBU3HEL He MeHee (6...8)D, rae
D — Hapy’KHBIM AMaMeTp TPYyORI. B 3TOM caydae TepMUUecKue yAAUHE-
HUS IIOTAOIIAIOTCS B PE3YAbTATe SAACTUYHOCTU CaMOW CUCTEMBI TEIIAO-
IIPOBOAQ, T.€. 3a CUeT ee CaMOKOMIIEHCAIIUH.

OTBeTCTBEHHBIMU 3A€MEHTaMHU TEIIAOIIPOBOAA IBAIIOTCS €T0 OIIOPHI.
OHU He TOABKO IPUHUMAIOT Ha ce0s BeC BCeU CUCTEMBI, HO HAllPaBAS-
IOT ABUJKEHHE TEIIAOIIPOBOAA TIOA ACHICTBUEM TePMUUECKUX YANHEHNH.
PazAnyaroT HeIOABUIKHBIE U IIOABUSKHBIE OIIOPHI.

N~ ]
—/

Puc. 1.18. HenopewiHas onopa Puc. 1.19. MNogswxHasn ponvkosas onopa
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HenoaBu>XHBEBI e onlopsl (puc. 1.18) HCIIOAB3YIOT B KQ4eCTBE MepT-
BBIX TOYEK HApSAY C €CTEeCTBEHHBIMU MEPTBBIMU TOYKAMH B BUAE MECT
NIPHUCOEAVHEHUM TEIIAOIIPOBOAA K KOTAY, BOAOOUUCTUTEAIO U APYIOMY
000OpyAOBaHUIO.

OCHOBHBIM TUIIOM I1OA B 1 K HBIX OIOP SBASIETCS POAMKOBAS OIO-
pa (puc. 1.19), KoTopasi AaeT BO3MOKHOCTb CBOOOAHO TepeMelaTbCst
TENAOIIPOBOAY IIPU €T0 YAUHeHNUH. ONopa NPeACTaBASIET COOOM MeTaA-
AWYECKYIO TTOAKAAAKY, IIPUKPEIAEHHYIO K TPyOe IIPH ITOMOIIY XOMYTa
U OIUPAIOUIYIOCS Ha POAMK.

0CHOBbI TEXHUYECKOM MOMUTAKMA
MVH3HEPIO POCCUV B OBJIACTY
TEMNOCHAB)XEHUS HA NEPCMEKTUBY
110 2020 r.

B Munszepro Poccuu pa3paboTrana u npuHATa [ IporpaMmMa AecTBUN
II0 IIOBBIIEHUIO 3MPEKTUBHOCTA U AAABHEUIIINM IIpeoO0pa3OBaHUAM
B aAeKTposHepreTuke Poccuiickoit ®eaepanuu. [AaBHas 11eas [Tporpam-
MBI — O0ecIieunTh peHTabeAbHOe pa3BUTHE YHepreTUKU Poccuu B HOBBIX
XO034UCTBEHHBIX YCAOBUSAX U IpeBpallleHre ero B 3(pPeKTUBHO Ael-
CTBYIOIIYIO OTPACAb, OCHOBHBIMM 3aA@4aMU KOTOPOM B 0OAACTHU LIeHTpa-
AM30BAHHOI'O TENIAOCHAOKEHUSA ABASIOTCS:

TIOBBIIIIEHNE TEXHUYECKOTO YPOBHS TEIIAOCHAOKEeHUs ¥ OpTraHu3allis
HAAE>XHOTO U YCTOMYHUBOTrO obecliedeHUs TeIIAOTON U ropsdeil BoAOU
HaceAeHUs U POMBIIIAEHHEIX ITOTpebUTeAel OT TeIAO(PUKAITUOHHBIX
cucrtem Poccun;

AOCTHKeHVE MaKCUMaABHO BO3MOYKHOI'O BBOAA B ACHCTBHE TETIAOBBIX
MOIITHOCTEHN 3a CUeT KOHIIEHTPAIIuM CPEACTB Ha CTPOMKAaxX C BBICOKOU
CTeIeHbI0 TOTOBHOCTU ¥ COKPAIIIEHUST KOAMUECTBA IEPEXOASIIINX CTPOEK;

IIpOBeAeHUe MepPOIPUITUN II0 COBEPIIEHCTBOBAHUIO OpraHU3aIiu-
OHHOMU CTPYKTYPHI IPEATIPUATUY 110 TEIAOCHAOKEeHNUIO U CUCTEMEI pac-
YeTOB 3a TEIIAOBYIO 3Hepruio. PazpaboTKa 1 pearn3aliig 5KOHOMIUYEeCKU
000CHOBAHHOM 1IeHOBOU ITOAUTUKM, COTAACOBAHHOMN C PETMOHAABHBIMU
U MeCTHBIMM OpPraHaMU BAACTH.

Kparine HU3KUMI B IIOCAE€AHUE TOABI YPOBEHb (PMHAHCUPOBAHUS Te-
KYIIUX U KalUTAABHBIX PEMOHTOB, TEXHUUYECKOTO I1ePEeBOOPYKeHUs
U PEKOHCTPYKIIUM IIPUBEA K MACCOBOMY MOPAAbHOMY CTapeHUIO U IIpe-
KAEBpeMeHHOMY (PU3UUeCKOMY U3HOCY OCHOBHBIX (DOHAOB MCTOYHUKOB
TEIIAOTHl M TEIIAOBBIX CceTell. B HacTosllee BpeMs MHOTHE KPYIIHEBIE
CUCTEMBI IIeHTPAAU30BAaHHOTO TEIIAOCHAOKEHHUSA CTOSAT Ha I'PAHU IIO-
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TEPU KOHKyPEHTOCIIOCOOHOCTHU Ha PBIHKE TEIIAOBOU 3HEPIUHY, IOCKOAB-
Ky CTOUMOCTB OTITYCKaeMOM! UMY TENAOTHI BBIIIE, YeM Yy IPOU3BOAUMON
MECTHBIMU reHepaTOPpaMU U MEAKUMU KOTEABHBIMU.

AanrbHelllee pa3BUTHE TEIAOPUKALIMY, TIOBLIIIeHNE ee 3(PEeKTUB-
HOCTHU MOTYT OBITb AOCTUTHYTHI IPU CBOEBPEMEHHON U AOCTATOYHO
IIOAHOW peaAM3aluyd IPeAyCMOTPEHHBIX [IporpaMMoll Mep B ABYX
OCHOBHBIX HAIIPABAEHUSX.

ITepBOe HanpaBAeHHE — OOHOBAEHUE, TEXHUYECKOE IIEPEBOOPYIKe-
HHE U PEKOHCTPYKIUSA ACUCTBYIOIINX TEIAO(DUKAIUOHHBIX CUCTeM. [1pu
CBOEBPEMEHHOM IIPOBEAEHUU B TpeOyeMEBIX 0ObeMaX TeXHUYeCKOI'o
IIePeBOOPY’KEeHMs, MOAePHU3AIIUY, PEKOHCTPYKIIUHU 3HEeproobopyAOBa-
HUS U UHTeHCHUPUKAIUU pPaboT N0 3HeprocOepesXeHNI0 MOKHO ITOBHI-
CHUTB OTAQUY TEIAOTHI IOTpeOuTeAsaM Ha 32 %.

Bropoe HanmpaBAeHHE — OCBOEHME HOBBIX TEXHOAOTHM, HOBBIX TUIIOB
3HEPrOUCTOYHUKOB. Pa3zpaboTKa HOBBIX TEXHOAOTUM TEIAOCHAOKEHUS
U UX peaAmnsalius IO3BOASAT TeIIAOCHab>KarolleMy X0o3aUcTBy Poccuu
BBIUTH HAa KQUeCTBEHHO HOBBIY TeXHUYECKUMN yPOBEeHb. K TaKUM TeXHO-
AOTHSM MO’XHO OTHECTH:

co3paHme MaAbIx TOLI;

IIepeBOA, CYIIECTBYIOIINX CUCTEM TEIAOCHAOXeHUS Ha HOBBIU TEX-
HUYECKUU YPOBEHb, YUMUTHIBAIOIIUN IIOBLIIIEHHBIE TPeOOBAHUA K Ha-
AEKHOCTH, )KUBYYECTU B 3KCTPEMAAbHBIX YCAOBHUSAX U KaueCTBO obe-
CIIeueHUsI TEIAOTOU ITOoTpebuTeAel;

COBMeCTHas paboTa HECKOABKUX MCTOUYHUKOB TEIIAOTHI Ha OOIue
TEIIAOBEIE CETH;

HCIIOAB30BaHME reOTEPMAABHEIX BOA AAS HETIOCPEACTBEHHOTO TEIIAO-
CHAOKeHUS,;

OecKaHaAbHas IPOKAAAKA TEIIAOIIPOBOAOB.

TexHnuecKast IOAUTHKA 3HepreTukoB Poccun B 2009 — 2020 rT. 6yaeT
OPUEHTHUPOBAHA Ha Pa3BUTUE TENAO(PUKAINU B HAaCEA€HHBIX IIYHKTAX,
B KOTOPBIX B HacTosllee BpeMd HeT TOL] u ['POC, 3a cyeT BEITeCHEHUSA
MOPAABHO M (DU3UUECKHU YCTAPEBIINX FOPOACKUX KOTEABHBIX IIyTEM
BHEAPEHUs HOBBIX TUIIOB MaAbIX TOL], B mepByIo ouepeAb ra3oTypOuH-
HBIX C eAUHWYHOW MOIIHOCTBHIO IIOAHOCTBIO @aBTOMATH3UPOBAHHBIX
MOAYABHBIX 5HEProOAOKOB 6... 18 MBT.

AN POCCUUCKUX HEPTETUKOB IIPEACTaBASIET HECOMHEHHBIN NHTEPeC
ONBIT DHEPTETUKOB 3anapAHOU EBpOIIBI, TAe HIMPOKO paclpocTpaHeHa
COBMeCTHas1 pab0Ta HECKOABKUX MCTOYHUKOB TEIIAOTEI Ha €AUHYIO CH-
CTeMy TeNAOCHaOXeHud. Takass coBMeCTHasA paboTa MO3BOASET:

KapAWHAABHO PEIIUTh MPOOAEeMY HAaAE€KHOCTH M KaueCTBa TeIAO-
CHab>KeHUs NoTpebuTeArel He3aBUCUMO OT TeXHHUEeCKOI'o YPOBHS HC-
TOYHHUKOB TEMIAOTEL U TEIIAOBEIX CETEH;
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HCKAIOUUTB HEOOXOAUMOCTD YCTAHOBKU AOPOT'OCTOSIIIETO PE3€PBHO-
ro 00OpPyAOBaHMS Ha UCTOYHUKAX TEIIAOTHI;

KOMIIAEKCHO peIlaTh BOIIPOCHl 9HEPTrocOepeskeHus;

o6ecrneynTh KayKAOMY UCTOYHUKY TEIIAOTEI HauboAee OAArOIPUSTHBIN
WHAVBUAYAABHBIN PEKUM PabOTHI;

OCYIIIEeCTBASITh KQUeCTBEHHBIN PE’KUM PEeTYyAUPOBAHUSA TENAOCHAO-
KeHUS He3aBUCUMO OT CUCTEMBI TEIIAOCHAOKEHUS (OTKPBITOH, 3aKPbI-
TOW, CMEIIaHHOMN) U CTElleHU aBTOMATU3AlluU y IOTPEOUTEAST CUCTEM
TENAOIIOTPeOACHUST;

obecneunTh SKOHOMUIO TONAUBA A0 30 % IO CpaBHEHUIO C Pa3AeAb-
HOM pabOTOM UCTOUHUKOB TEIAOTHI.

Noohkw -

©

10.

11.

12.

13.
14.

KOHTPOJIbHbLIE BOMPOCHI

HasosuTe BMAbI Nnepegaydv TennaTel.

Yem obycnoBreHa TENNONPOBOAHOCTL U YTO NpeacTaBnseT cobon
KO3hhMLIMEHT TENNONPOBOAHOCTN?

Y10 Takoe KOHBEKLMS 1 OT Kaknx (DakTopoB OHa 3aBUCUT?

Y10 Nnogpa3ymeBaeTca Nof KoauumeHTom TennooTaaym?

Kak npouncxogut nepefaya TennoTsl N3ny4eHnem?

Y70 Takoe cTeneHb YepHOTLI Tena?

Y10 Takoe CnoxHbI TEMNOOBMEH 1 Kak OnpefensieTcs nonHoe Tep-
MUYECKOE CONPOTUBIEHWE TEMNMoNepeaayn?

[ns Yero npefHa3HaYeHbl KOTENbHbIE YCTAHOBKW U U3 KaKKX ane-
MEHTOB OHW COCTOAT?

Y70 npeacTaBnsaloT cobor TennoobMeHHbIE annapaThl Y Kak OHK
nogpasgensaiTcs No NPpUHUMNY AENCTBUS?

Kakune MCTOYHUKM TENNOTLI NPUMEHSKOTCS B CUCTEMAaX TennocHab-
xXeHua?

Yem oTnmMyaeTcs TEMN03NeKTPOLEHTPANb 0T KOHAEHCALMOHHON
3MNEeKTPOCTaHUMMN?

Y10 Takoe TennoBble CEeTU N U3 KaKUX OCHOBHbLIX 3NIEMEHTOB OHU
COCTOAT?

Kakue cxembl NpUcoegmHeHns NoTpebuTenen TennoTel Bbl 3HaeTe?
Pacckaxute 06 0CHOBHbIX HarnpaBneHNsaX TEXHNYECKOM NONUTUKN
MuHTonaHepro Poccun Ha nepcnekTnBy B 06nacTu TennocHabxe-
HWUs noTpebutenen.



OBECMEYEHWE TPEEYEMOW )
TENNOBOWN YCTONYNBOCTY 30AHUN
N COOPYXXEHWI

TEMNOCAHTEXHWYECKVE TPEEOBAHMS
K BbIBOPY MIOLAAKN ANS
CTPOUTENLCTBA NPOMBbILLINIEHHBIX 30AH
1 COOPY)KEHWIA

TennocHab>keHMe TOTPEOUTEAEN CYIIeCTBEHHO 3aBUCUT OT UX TEpP-
PUTOPHAABHOTO PACIOAOKeHUSs. [IpOMBIIIIACHHEBIE IIPEATIPUATHS Pa3-
MeIIaIoT IPEeNMYIeCTBEHHO 3a YePTOM HaCceAeHHBIX IIYHKTOB MAM Ha
TEPPUTOPUU HAaCEeAEeHHBIX IIYHKTOB B CII€IIMAaAbHO BBIAEAEHHEBIX ITPO-
MBIIIA€HHBIX PallOHaX.

YuuTelBass BEIOPOC B aTMOC(epy PA3AHMUYHBIX BPEAHBIX BEIIECTB
(IBIAB, TIAPHI, TA3bl) ¥ CO3AaBaeMbI¥ IIPOU3BOACTBEHHBIN IITyM, IIPO-
MBIIIIA€HHEIE IIPEAIPHUSTHS COOPY’KAIOT Ha OIIPEAEAEHHOM PAaCCTOSTHUN
OT PAMOHOB KUAOU 3aCTPOMKH, CO3AaBas TaK HA3bIBAEMYIO CQHUMAPHO-
3QUUMHYIO 30HY.

B 3aBuUCHMOCTHU OT BEIOPOCOB U YCAOBUM TEXHOAOTHMYECKOTO IIPO-
Iecca, a TakKKe C y4eTOM ITPOBEAE€HUSI OUUCTHBIX MEePONPUSATUU IIPO-
MBIIIIACHHEIE TIPEATTPUSTHS ASAST Ha ISATh KAaccoB. K mepBomMy Kaaccy
OTHOCSIT IPEAIPUITHUS PA3AWYHBIX OTPACAEH IIPOM3BOACTBA (XMIMUS,
MeTaAAypPIrys, MAIlIUHOCTPOEHUE U ADP.), BEBIOPACHIBAIOIINE B aTMOCEPY
HaubOAbIIlee KOANUECTBO BPEAHBIX BellleCTB (HallpuMep, NPEeAIpUTUS
II0 IPOM3BOACTBY IIEAAIOAO3BI, PTYTH, alleTOHAa, 4yTyHa Ipu o0beMe
AOMEHHBIX Iedelt 6oaee 1500 M° U Ap.), K IATOMY — IPEAIPHUSATHS,
BBIAGASIONINE MUHUMAaAbHOE KOAMYECTBO BPEAHBIX BEITIECTB (HAaIIpUMeED,
HeOOABIIINe MAaITMHOCTPOUTEABHEIE 3aBOABI, IUIEBEIE IPEAITPUATUS
U T.1I.). AAd DPEANPUATUN IIEePBOTO KAACCA IIMPUHA CAHUTAPHO-
3alIUTHOM 30HHI cocTaBAasieT 1 000 M, BToporo — 500 M, TpeThbero —
300 M, yetBepTOoro — 100 M u msiToro — 50 M.

[Tpy NpOEKTUPOBAHUU IPOMBIIIAEHHBIX NIPEAIPUITUN HYKHO
IIPEAYCMAaTPUBAThH TEXHOAOTHYECKYE MTPOIeCCHl, MCKAIOUAIOIIe BhIAE-
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AeHHe BPeAHBIX BeIeCcTB B aTMOcdepy, a B CAydae HEeBO3MOJKHOCTH
3TOr0 — AOCTATOYHO 3(peKTUBHBIE COBPEMEHHBIE MEPOIPUATUSA, HE
AOITyCKalollyie BpDeAHOT'O BAUSHHUS IIPOU3BOACTBA Ha HaceaeHHe. K Takum
MEepONIPHUSATUSAM OTHOCST ra300YUCTKY, ILIA€YAABANBAHUE, YBEAUUEHUE
BBICOTHI TPYO, IITyMOTAYIIIEHUE, TepMeTU3allNIo allllapaTyphbl U KOMMY-
HUKAITUH.

B Tex cayuasix KOraa IO TEXHHYECKUM IIPUYNHAM HEBO3MOXKHO AO-
CTaTOYHO 3(P(PEKTUBHO OCAAOUTH BpeAHOE BAUSHUE, CAHUTApPHBIE Opra-
HBI UM€EIOT IIPaBO YBEAWUUTH CAHUTAPHO-3aIIUTHYIO 30HY, HO He OoAee
yeM B 3 pasa. [IpepnpusaTUs C BpeAHBIMU BHIAGAEHUSIMU CA€AyeT pac-
IIOAQraTh C IOABETPEHHOM CTOPOHEI 10 OTHOIIEHUIO K PalioOHaM >KUAOHU
3aCTPOMKMY, YUUTHIBAS HAIIPABAEHHE BETPOB, TOCIIOACTBYIOIINUX B TEIIABIN
nepurop ropa. CaHUTapHO-3aIIUTHAS 30HA AOAJKHA OBITH O3EAeHEHaQ;
B Hel MOJKHO pas3MellaTh 3AaHUs IIOACOOHOTO U OOCAYKHMBAIOIIETO Ha-
3HaYEeHUs.

[Tpy NIpOEeKTUPOBAHUN IIPOMBIIIAEHHOI'O IPEAIPUITUS CAEAYeT
OIIPEAEAUTH Pa3Mep O’KHUAAEMBIX U3MeHEeHUN IPOU3BOACTBA, 0a3UpPysICh
Ha AQHHBIX IIPOTHO3a O IePCIeKTUBHOM PACIINPEHNHU BBIITyCKa OIIPeAe-
AEHHOTO BUAQ MMPOAYKIIMN. DTO HEOOXOAMMO AEAATh Ha IEPBOM CTaAUM
IIPOEKTUPOBAHUS IIPEAIIPUATHS, YTOOBI BIIOCACACTBUU N30eKaTh OOAb-
mKUX 0OBEMOB €ro nepeobOPyAOBAHUA AAT OOeCIIeYeHUsI POCTa IIPOU3-
BOACTBA YKa3aHHOMW IIPOAYKITUM.

[ThaHUPOBKA IPOMBIIIIAEHHOTO IPEATIPUATHS AOAKHA IIPEAYCMATPU-
BaTh BO3MOJKHOCTB YAQA€HUSA aTMOC(EPHBIX OCAAKOB M OTBOAA IIPOM3-
BOACTBEHHBIX CTOKOB. [Tpu BEIOOpE IAOIIAAKY AAS Pa3MeIleHUs IIPOo-
MBIIIIA€HHOTO TIPEATIPUSATHSI HEOOXOANMO YUYUTHIBATH COCTOSTHHE I'PYH-
TOBBIX BOA, YUCTOTY IIOYBBI, BO3MOKHOCTD ITPOBEAEHUST MEePOIIPUSITUHN
IO 3alUTe OKPY’Kalolel TeppUTOPUU. Peabed MeCTHOCTH He AOAKEH
NIPensITCTBOBATh CBOOOAHOMY €CTEeCTBEHHOMY IIPOBETPUBAHUIO IIAO-
IIAAKH.

[Tpm cocTaBA€HUM reHEePAaAbHOTO MAaHA ITPOMBIIIAEHHOTO MIPEeA-
TIPUSATHUS AOAKHO OBITH IPEAYCMOTPEHO (PYHKIIMOHAABHOE 30HUPOBa-
HHeEe TEPPUTOPHUU C YIETOM TEXHOAOTUUECKUX U CAHUTAPHO-TEXHUUECKUX
TpeboBaHUM. [IpOU3BOACTBEHHBIE 3AAHUS U COOPYKEeHUs IIPHU 3TOM
OOBIYHO PACIIOAAraroT II0 XOAY IPOU3BOACTBEHHOTrO IIpolecca. Coopy-
KeHUS, 3arpA3Hgolue aTMoCcdepy, CAepAyeT PAaCcIoAaraTb C IIOABe-
TPEHHOU CTOPOHHI ITO OTHOIIIEHUIO K APYTUM 3AaHUSIM. [ IpOM3BOACTBEH-
HBIE KOPIIyca HAAO pPa3MelllaTh C yudeToM oOecliedyeHHUs Hauboree
OAQTOIIPUSTHBIX YCAOBUH AASI €CTECTBEHHOT'O OCBEIeHNs U IIPOBETPU-
BaHUsA. PazMepnl pa3peIBOB MeXAY 3AQHUSIMU, OCBelllaeMBIMU depe3
OKOHHBIE IIPOEMBI, AOAKHEI OBITh He MeHee BBICOTHI HAUOOABIIIEro 13
NIPOTUBOCTOSIINX 3AaHUM. [To IPOTHBONOKapHEIM HOPMaM PacCTOSTHUE
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MeXAy COCCAHUMU 3AAHUAMU 3aBUCUT OT CTEIIeHN UX OTHECTOMKOCTHU
¥ TIO’KapHOM OTIaCHOCTH MTPOU3BOACTB.

TEMJTIOCAHTEXHUAYECKWE TPEBOBAHIA
K MPON3BOACTBEHHbLIM 3JAHNAM
N COOPYXXEHNAM

OtrananBaeMble IIPOU3BOACTBEHHEIE 30AHUSA U COOPY’KEHUSA, KpOMe
3AQHUN U IIOMEUIeHUM C MOKPHIM PEXUMOM (CM. Aaree TaOA. 2.4),
MO/SKHBI UMeTh Hapy KHbIe OTPaKAEHUS, HCKAIOUAOIie BO3MOKHOCTD
o0Opa3oBaHMg KOHAEHCATa Ha BHYTpPeHHeM MOBEPXHOCTU CTEH U IO-
TOAKOB.

[Tromiapb M XapaKTep OCTEKAEHUSI CBETOBBIX IIPOEMOB IIPOU3BOA-
CTBEHHBIX 3AAHUU M COOPY’KEHHU HY’KHO BBIOMPATh U3 YCAOBUS 0Oe-
CIleueHUsI HOPM eCTeCTBEHHOT'0 OCBENIeHUs.

He3zaBucuMo OT HAaAWUNS BPEAHBIX BHIAGAEHUN U BEeHTUASIIMOHHBIX
YCTPOMUCTB B IPOM3BOACTBEHHBIX 3AAHUSAX U COOPY)KEHUSIX AOAKHEI
IPeAyCMaTPUBATHCS CTBOPKM IIEPENAETOB U APyTHe OTKPBIBAIOIIHUECS
YCTPOMCTBA B OKHaxX OOIIel IAOIIaAbI0 He MeHee 20 % IAOIIIaAM CBe-
TOBBIX IIPOEMOB AAS IPOBETPUBAHUS C BO3MOKHOCTBLIO ITPU HEOOXOAU-
MOCTH HaIlpaBAE€HUS IIOCTYIIAIOIero BO3AyXa BBEPX B XOAOAHBIM Ilepu-
OA TOAQ@ M BHU3 B TEIIABIM IIEPUOA TOAQ.

B 3paHUAX 1 COOPY>KEHUSX C €CTeCTBEHHOM BEHTUAAIIUEHN (aspu-
PYEMBIX) IAOIIAAB OTKPHEIBAEMBIX IIPOEMOB CAEAYET OIPEAEAITH 110
pacyeTy, a pa3MelaTe UX HY’KHO TaK, YTOOBI PACCTOSHUE OT YPOBHA
TIOAA@ AO HM3a CTBOPHBIX EPENAETOB, IPeAHa3HAaUEeHHBIX AAS IIPUTOKA
BO3AyXa B TEIABIN IIEPUOA rOAQ, OBIAO He Ooaee 1,8 M, a AO HU3a OT-
KpBIBAIOIIUXCS IIPOEMOB, IIpepAHa3HAUeHHBIX AASL IIPUTOKA BO3AyXa
B XOAOAHBIN TTIEPUOA TOAQ, — He MeHee 4 M.

ITpon3BOACTBEHHBIE 3AQHUSI AOAKHBI 00€CIIeUrBaTh ONTUMAABHEIE
CaHUTAPHO-TUTUEHUYECKNE YCAOBUS Tpyaad. [0 caHUTapHBEIM HOpMaM
Ha KaXAOr0o paboTarolIero NpeAycMaTpUuBaOT 00beM IPOU3BOACTBEH-
HBIX IIOMeIleHWH He MeHee 15 M3, a mAoIaab — He MeHee 4,5 M2, TTpo-
€KTHYIO BBEICOTY IPOM3BOACTBEHHBIX IIOMEIleHUM IPUHUMAIOT He MeHee
3,2 M, Tak KakK B HU3KUX IOMeIIIeHHUSIX TPyAHee OpraHu30BaTh HOPMaAb-
HOe IpOBeTpPUBaHUE U OCBEIeHUe.

TpybonpoBoa, OOCAYKMBAIOIIUM 3AQHUE, AOAKEH OBITH PACIIOAOKEH
BOKPYT HETO U UMETh Yepe3 OAMHAKOBEBIE IIPOMEKYTKHA KOPOTKHE OTBO-
AHBIE TPYOBI C KAQTTaHAMM AAS BO3MOKHOCTU COEAMHEHUS C AOOABOYHBIM
000pyAOBaHHEM, YCTAHOBKA KOTOPOI'O IIPEAIIOAATaeTCsl B OyAyIIEM.
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TpyOOonpOBOABI Ha HAPY’KHBIX CTEHAX CAEAYET PAacIoAaraTb BOAM3U
KOAOHH, YUMTHIBAs, YTO IIPU OYAYIIIeM PacIIVpPeHNH CTeHBI MOT'YT OBITh
B 3TUX MecTax yOpaHel. [TojKapHBIe CTOSIKU AOAKHEL OBITH PACIIOAOIKE-
HBI Ha Hapy’>KHBIX CTeHaX B TeX MecTaX, FAe He IIPeAlloAaraeTcs: pac-
HINPATH IOMellleHUe.

TpyOonIpOBOALI BHE 3AaHUS CAEAYET IIPOKAAABIBATE TAKUM 00pa3oM,
4TOOBI He OBIAY 3aAE€THl KOAOHHBI 3AQHHUS; BHYTPEHHNE TPYOOIIPOBOAKL
AO/AJKHEBI UMETBh Pa3Mephl, TO3BOASIONINE IPOAAUTE 3TH TPYOOIIPOBOAEL
AO OYAYIIIUX CTE€H 3AaHUS.

Paszmepnl BEeHTUASAIIMOHHOTO 060PYAOBAHUS AOAKHEL OBITH BEIOPAHEI
C y4eTOM U3MeHeHHUs Harpy30K IIOCAe TOTO, KaK B Pe3yAbTaTe paclIupe-
HU4 3AQHUS TAOUIIAAN, HAXOAWBIIINECS CHAPY>KH, CTaHYT BHYTPEHHUMMU.

AAd pacrpepeAeHUs BO3AYXa IIPU BEHTHUASAIIUU IIOMelleHUY, pas-
MepHI ¥ MA@HUPOBKY KOTOPBIX IMPEATIOAATAETCS YaCTO MEHATh, MOKHO
UCTIOAB30BaTh PACCEMBATEAU AIOMUHECITEHTHBIX AAMII, TIOAABAs B HUX
BO3AYX IO PE3MHOBOMY IIIAQHTY.

AAST yMeHBIIIeHUSI OTIaCHOCTH BO3HUKHOBEHMS U PACIIPOCTPaHEeHUs
IIO>KapoB Ba’kKHOe 3HaUeHUe UMeeT PalluOHaAbHOe YCTPONCTBO IIPEA-
NPUSATUY U [€XOB C TOYKY 3PEHUS UX IIPOYHOCTHU U YCTOMYUBOCTU KaK
B HOPMAABHBIX YCAOBHUSX, TaK U B YCAOBUAX Iokapa. OCHOBHOM Xa-
PAKTEPUCTUKOM, OIIPEAEASIONIEN CIIOCOOHOCTD 3AaHUU U COOPYKEeHUU
IIPOTHUBOCTOSTH BOSHUKHOBEHUIO M PACIIPOCTPaHEHUIO TT0JKapa, IBAS-
€TCsl CTelleHb UX OrHeCcmoUKocmu, 3aBUCAIIAsA OT TPEAEAOB OTHECTOM-
KOCTU OCHOBHBIX CTPOUTEABHBIX KOHCTPYKIUY (TabA. 2.1) 1 mpeperoB
pacrnpoCTpaHeHUs OTHS 110 3TUM KOHCTPYKIUAM (Taba. 2.2).

Bce cTpouTeAbHBIE MAaTepPHUAABL IOAPA3AEAIIOTCS Ha TPU I'PYIIEBL
HecropaeMble, TPYAHOCTOpaeMble U CropaeMble.

B 3aBHCHUMOCTH OT KaTeropuu NOMeIleHUU 10 B3PBIBOIIOKAPHOU
U TIO>KapHOM OMmacHOCTHU (TabA. 2.3) BLIOUPAIOT CTelleHb OTHECTOMKOCTH
3AQHM, IINOIIAAL 3Ta’kKa MeXXAY IIPOTUBOIIOKAPHBIMY CTEHKaAMH M YHCAO
sTaken. [Ipon3BOACTBEHHBIE TTIOMEIeHNs KaTeropuii A u b MOXKHO pas-
MeIlaTh B 3pAaHUAX TOABKO | u Il cTenmeHelt orHeCTOMKOCTH, TPU 3TOM
YMCAO 3Ta’ked He AOAKHO IPEBHINIATh ITeCTH. B 3aBUCUMOCTH OT 4uC-
AQd Ta’kKeu 3AaHUS AAS IPOU3BOACTBEHHEIX [IOMELleHUH KaTeropuii B u
A AOIIyCKaeTCs BBIIOAHSATH CO CTEIIEHBIO OTHECTOMKOCTH BIIAOTH AO V,
a Kareropuu [' — He HuKe IV cTeneHn orHecToMkocTU. B 3TOM caydae
npu I u Il cTenneHaxX OrHECTOMKOCTU 3A@HUU YHCAO 3Ta)XeU B HUX He
AONSKHO TIPEBBINIATH IITECTU AASI ITPOU3BOACTBEHHBIX IIOMEIeHNH KaTe-
ropuu B u pecsatu arg nomentenuit kateropuin I' m A. OcHOBHEIE
CTPOUTEABHBIE KOHCTPYKLUY 3AaHUN C IIOMeLleHuIMU KaTeropui E cae-
AyeT IIPOEKTUPOBATh U3 HECTOPAeMBIX MaTePUAAOB C HEHOPMUPYEMBIM
IPEeAEAOM OTHECTOMKOCTH.
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Tabnuya 2.1. MuHumanbHble npeaenbl OrHECTONKOCTU, Y, OCHOBHbIX

CTpOUTENbHbIX KOHCTPYKUA

OCHOBHBIE CTPOUTEABHBIE KOHCTPYKIIUN

yguriadyon uuinAdIoHod
onmAdoH anIAdVY
¥ I9VHIIOPH 'I9IMV] |

0,5

0,25

He
HOPMUPY-

eTcsa

To xe

nuriaddadon
XI19HRheVdoh U
XITHYRLEAVNOW
uAMIAd1IOHOM
OUMIADOH ouIAdY u
I9VHALOPH 'I9LUV] |

1,0

0,78

0,75

0,25

(m1vodoaadair) 19HAID
oMIMADoH ouMHHOdLAHY

0,5

0,25

0,25

0,25

WOVOHPII XITHOO9PH
€U I9HLD SI9HWAdRL]

0,5

0,25

0,25

0,25

XMLV
XITHhUHILIJV g uimdenw u
IDIVeQ 'MHAIALD '[9dA0doM
'MMVRIIOVII 9I9HRUHLIJ\/

1,0

1,0

1,0

0,25

I9HHOVOM
"MOLOVM XI9HhUHLIJV
I9HOLD 'I9HOLD SUIIADSL]

2,5

2,0

2,0

0,5

He HOpMUpYyeTcsa

UMHMNAJOO0D U NUHEYE
MIDOMUOLDSHIO THIIIDL))

1I

111

Ta6nuua 2.2. MakcumanbHble NpeAenbl PacnpocTPaHeHWs OrHs, CM,

Mo OCHOBHbIM CTpOUTEJIbHbIM KOHCTPYKLUAM

OcCHOBHBIE CTPOUTEABHBIE KOHCTPYKIIUN

yuraddon
URMIAdLOHOM
oUMAD9H onIAdY u
IIVILOPH 'I91UV] |

yuradyadan
X19HheVdoh U
XITHXRLEAVOW
UAMIAdLOHOM
oUMADSOH amIAdY u
IIVIIOPH 'I9IUV] |

He ponyckaercs

He
HOpMU-

25

pyetcs

To xe

25

(m1vodogedsir) 1I9HaLD
omiAdoH suHHadIAHYG

40

40

40

HMOVOHPII XITHDHRH €U
I9HOLD SIIHWAdeR}]

XMLV
XITHhUHILOSV g ummden
U UMVRQ 'MHIIALD
'19dA000M 'WVRITIOVIT
SIIHRUHIIDY

ITHHOVOM
'MOLOVN XITHRUHIISV
I9HOLD 'TIHOLD SMIMADSL]

He ponyckaercsa

He ponyckaercs

To xe

40

25

40

He mopmupyetcs

YuHMNKAJOO0D U UUHEYE

MIDOMUOIDOHIO THOIIDL))

II

111

v
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Ta6bnuuya 2.3. Kateropus nomeLueHuni No B3pbIBONOXXapHOM U NOXXapHO ONacHoCTU

Ka'reropm{ IIOMeIlleHUs

XapaKTepucTHKa BeI[eCTB U MaTePHUAAOB, HAXOAIIIUXCS (0OPAIAIOUXCsT) B IOMEIeHUT

A (B3pBIBOIIOJXAPO-
onacHasi)

loprouue rasbl, A€TKOBOCIIAAMEHIIONINECS JKUAKOCTH C TEMIIEPATypol BCHIBIIIKYA He Ooaee 28 °C
B TaKOM KOAMYECTBE, YTO MOTYT 00pa30BLIBATh B3PEIBOOIIACHBIE TAPOTra30BO3AYIIHEIE CMECH, IIPU
BOCIIA@MEHEHUH KOTOPBIX Pa3BUBAETCS pacdeTHOe N3OLITOYHOE A@BACHHE B3PEIBA B IIOMEIeHNH,
npeselnatolee 5 klla. BemecTBa u MaTepUaAbl, CIIOCOOHEBIE B3PBIBATHCA U I'OPeTh IIPU B3aUMO-
AEUCTBUU C BOAOM, KUCAOPOAOM BO3AyXa UAM APYT C ADYTOM B TAKOM KOAMYECTBE, UTO PACYETHOE
U30BITOYHOE AABAE€HUE B3PHIBA B IIOMEII€HUHU IIpeBHIIaeT 5 Klla

b (B3pBIBOHIO>XApo-
ornacHasi)

Top}otme IIBIAMT UAWM BOAOKHAQ, A€TKOBOCIIAAMEHAIINeCd XXUAKOCTHU C TeMl'IepaTYpOfI BCIIBIIIKX
Oonee 28 °C, roproine JXUAKOCTH B TAKOM KOANYECTBE, UTO MOTYT O6paSOBBIBaTL B3PEIBOOIIACHEBIE
IIBIAN€BO3AYIIHBIE AW IIAPOBO3AYIIHBIE CMECH, IIPKU BOCIIAAMEHEHUN KOTOPBIX Pa3BUBAETCS pac-
yeTHOe U30LITOUHOe AdBA€HNE B3PBIBA B IIOMeEIIeHWH, IIPpeBhIIIaloniee 5 klla

B (mokapoomnacHas)

Toproume U TPYAHOTOPIOUHE >KUAKOCTH, TBEPABIE FOPIOYHE U TPYAHOTOPIOUME BEIecTBa U Mare-
PHAaABI, BeIlleCTBa ¥ MaTepUaAbl, CIIOCOOHEIE IIPY B3aUMOAEHCTBUM C BOAOM, KHCAOPOAOM BO3AyXa
AU APYT C APYTOM TOABKO TOPETH, IIPX YCAOBUHM, YTO IIOMEIEHUS, B KOTOPBIX OHU UMEIOTCS B Ha-
AMYMU UAU O00OpaIaioTcs, He OTHOCATCS K KaTeropusMm A nuan b

I' (mo>kapoonacHasi)

Fop}oqI/Ie BelleCTBa U MaTepPUAABIL B TOpdYeM, PACKAAEHHOM UAU PACIIAABACHHOM COCTOAHUWY, IIPOIeCC
O6p360TKI/I KOTOPLIX COITPOBOXKAAECTCA BEIACACHUEM Ay‘-IPICTOfI TEIIAOTEI, UCKD U IIAaMEHU, T'OProYne I'a3bl,
JKUAKOCTU U TBEPABIE BellleCTBa, KOTOPhIe COKUT'AIOTCA UAU YTUAMBHPYIOTCS B KQ4eCTBE TOIIAMBA

A (mo>xapoornacHas)

Herop}oqne BellleCTBa U MaTepPUaAbl B XOAOAHOM COCTOSTHUUN

E (B3pbIBOOMacHast)

Topioune ra3nl, He UMeIOIIVe >KUAKOHN (pa3bl, U B3PLIBOONACHBIE IIBIAY, KOTOPhIe MOTYT 06Pa30BhI-
BaTh B3PLIBOOINIACHLIE CMeCH B 00beMe, IIpeBHIIalolneM 5 % o6 beMa Bo3pyXa B IIOMellleHUH, UAU B
KOTOPBIX IIO YCAOBUSIM TEXHOAOTHUUECKOTO IIPOIjecca BO3MOKEH TOABKO B3PHIB (6€3 ITOCAeAYIOIero
TOpEeHUs), a Tak>Ke BellleCTBa, CIIOCOOHBIE B3PHIBATLCS (6€3 IIOCAEAYIOIEero TOpeHust) IIpYU B3auMo-
AEMCTBUU C BOAOU, KUCAOPOAOM BO3AYXA UAU APYT C ADYTOM




HOBbIE BNAbI OrPAXKAAHOLLINX
KOHCTPYKUW N MATEPUAIIOB

OcHOBHBIE PU3UUECKHUE CBOWCTBA CTPOUTEABHBIX MaTEpPUAAOB
OTIPEAEASIFOTCST UX OOBEMHBIM BecoM, H/ M3, yAEABHOM TeAOEMKOCThIO,
Ko3(PUIMeHTaMU TENAOIIPOBOAHOCTH (CM. IOAPa3A. 1.2) u Bo3pyxo-
NPOHUIIAHUA (CM. MOAPAa3A. 3.4), TEIAOYCBOEHHUS U NAPOIPOHU-
aHu4.

Kosgppuuyuenm menroycBoenua MaTepruanrd YMCA€HHO PaBeH KOAU-
YeCTBY TENAOTHI, YCBAUBAEMOM CTEHKOM MAOMaAbio 1 M2 B Teuenue 1 g
IIpU TeMIIepaTypHOM IIepelaAe B OAWH I'PAAYC, U 3aBUCHUT OT IIPOAOA-
SKUTEABHOCTHU IIepuopa pabOTHl OTONAEHUS U (PU3UUYECKUX CBOMCTB
MaTepHaAa.

Kosppuyuenm naponporuyaHus MaTepruara XapaKTepU3yeTcs KO-
AMYECTBOM BOASHEIX IIapOB B I'PaMMax, IPOXOAAIIUX depe3 IAOCKYIO
OAHOPOAHYIO CTEHKY MAOIIAABIO 1 M2 1 TOATIMHOM | M B Teyenue 1 4 npu
Pa3HOCTHU YIIPYTOCTEN BOASHBIX ITaPOB Y IPOTUBOAEKAIINX [TOBEPXHO-
creii crernku 130 ITa.

Aanree pacCMOTPEHBl HOBBIE BUABI OTPA’XAAQIOIINX KOHCTPYKIUN
M MaTepuanoB C YAYUIIEHHBIMU (DU3NYECKUMU CBOMCTBAMU.

ITycToTeAB I KHPHOUY IPEACTABAIET COOOM OOOKKEeHHBIU
TAMHSHBIU OAOK C TYEUCTOM CTPYKTYPOU U IIaPAAAEABHBIMUA KaHAAAMMU.

5-11 psap,
4-11 psip,
3-1 psip,
2-1 psap,
1-11 psp,

Puc. 2.1. KoHCTpyKumaA Knagku n3 yTosneHHoro kupnmya « Tepmontokc®y:

a — thparmeHT Knapku; 6 — BepTVKanbHbIN pa3pes; 7 — nornepeyHble BEPTUKAbHbIE LLBbI;
2 — BHYTPeHHsI BEPCTa; 3 — NPofosibHbIE BEPTUKANbHBIE LLUBbI; 4 — NOXKOBbLIE KAPTNHY;
5 — HapyxHas BepcTa; 6 — nuUeBon K1pnuy
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Takve 6GAOKHU UCIIOAB3YIOT KaK B KAUeCTBE HECYIUX DAEMEHTOB, TaK U B
KauecTBe SAEMEHTOB, He HeCyIIUX Harpy3KU.

YONOpHBY KHPHOHUY NpepHa3HaUeH AAS KAAAKU HECYITUX UAU
He HeCyIIUX CTeH, KOTOpble OOAUIIOBBIBAIOT KUPIIMUOM UAU ITYCTOTEABIM
OOAMITIOBOUYHBIM KMPITUYOM (pHUC. 2.1). DAeMeHThI OOANIIOBKY CBSI3LIBAIOT
C KUpPIIMYaMU KAGAKH, B pe3yAbTaTe 4ero 1 Te, ¥ ApyTue HeCcyT Harpys-
Ky. PactionoskeHme KaHAAOB B KUPITUYE MOKET OBITH BEPTUKAABHBIM AT
TOPU30HTAABHBIM.

Pebpucrtyio OOAMINOBOUYHYI IAUTKY IIPUMEHSIOT AAL
OOAMIIOBKM BHYTPEHHEN TOBEPXHOCTHU HapY>KHBIX CTEH C IIEABIO CO3Aa-
HUS BO3AYIIHBIX IPOMEKYTKOB, IIPENSITCTBYIOIIUX IIPOXOKAEHUIO BAA-
TH, ¥ IIOAYYEeHUS IOBEPXHOCTHU, IIPUTOAHOM AN HaHECEeHUS UITYKaTyp-
Ku. Takye IAUTKY SBASIOTCSI D9AeMEeHTaMu, He HeCyIuMHU Harpy3ku. Mx
BBIITYCKAIOT I[eABHBIMY W PA3PE3HBIMU TOAIIMHON COOTBETCTBEHHO 50,
75, 100 mm u 38, 50 MM.

W3peAns U3 IBETHOTO apXUTeKTypHoOTro 6eToHa (puc. 2.2)
HaXOAAT IpUMeHeHUe IIPU OOAUIIOBKE JKHUABIX 3AQHUMN.

PeOpucTyio 0OAUIIOBOYHYIO HNAUTKY, IIYCTOTEABIN KUPIHUY AAS BHY-
TPEHHUX TTePErOPOAOK MAM KUPIINY, TPUMEHSIEeMBIN AT KAGAKM CTEH,
MOJKHO MCIIOAB30BAaTh AAST TEIIAOM3OASIUN CTAABHBIX KOHCTPYKIIUH.
B 3Tux >Ke 1eAsiX BBIITYCKAIOT KUPIIUY CIIeI[UaAbHBIX (hOPM, B YaCTHOCTH,
B BUAE 3a@KMMa, YTAOBOUM KUPIINY, KUPIUY-CODUT.

Herra3ypoBaHHB Y OOAUMIIOBOUHBINW KUPIUY UTOTOB-
ASIOT C TAQAKOM MAU IIIePOXOBATOM TEKCTyPOBAaHHOU AUIEBOM IIOBEPX-
HOCTBHIO. ETro mpuMeHSIOT B KauecTBe OOAMIIOBOYHOTO MaTeprana Kak
AAST HAPYKHBIX CTeH, TaK U AT BHYTPEHHUX CTEH U II€PETOPOAOK.

CTeKAO0OAOKHU MOAYYAIOT IIyTEM COEAUHEHU (CIIAABAECHUSA) ABYX
CTEKASTHHBIX OIIPECCOBAHHBIX IIOAYOAOKOB, B Pe3yAbTaTe 4ero B OAOKe
CO3AA€TCs YaCTUUHBIN BaKyyM, IPUAQIOLINN €My XOPOIINe U30AIIUOH-
HbIe CBOMCTBA M YaCTUYHO II03BOASIOLINY IIPEAOTBPalllaTh 00pa3oBaHue
KOHAEHCaTa Ha CTeHaX.

[TpousBoOAMMEBIE CTEKAOOAOKY MMEIOT ABa Ha3HAUYeHUs: (PYHKIINO-
HaAbHOE U AeKopaTuBHOe. BAOKM (pyHKIIMOHAABHOTO Ha3HAUYEHUS U3-
TOTOBASIIOT TPeX TUIIOB:

AAS CO3AQHUS HAIIPABAEHHOTO CBETA IIyTEM ero IPEeAOMAEHUs. Takue
OAOKU BCerAa CAeAyeT PacIoAaraTh BHIIIE YPOBHSA I'Aa3 (Ha BHICOTe
OKOAO 1,8 M OT YPOBHS NOAQ);

AAST CO3AQHMSI PABHOMEPHO PACCESTHHOI'O CBETa 10 BCeMy IoMerre-
Huio. VX MOJKHO yCTaHaBAMBAThH KaK BHIIIIEe, TaK U HUKEe YPOBHS TAA3;

OAOKM 00I11ero Ha3HavYeHUs.

BAOKUY BCeX 3TUX TUIIOB MOJKHO U3TOTOBASITH C OEABIM UAU 3€AeHBIM
5KpPaHOM BHYTPH, BEIIOAHEHHBIM M3 CTEKAOBOAOKHA. OKpalleHHOe
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Puc. 2.2. I3genvs n3 apxutekTypHoro 6eToHa:
a — BepTuKalnbHble KaMHW; 6 — HaKpbIBHbIE MNNTLI; B — 13aenna anga 06nN1UoBKYK

CTEKAOBOAOKHO CMsrdaeT OCBellleHHe U CIIOCOOCTBYeT 3aMeAAeHUI0
HarpeBaHUS IIaHEAU, eCAM Ha Hee IIaAQIOT IIpsIMble COAHEUHBIE AYUM.
ToammHa 6A0KOB PYHKIIMOHAABHOI'O Ha3HaueHUs coctaBadgeT 101,6 mM;
ux pa3mepsl 203,2 x203,2 u 304,8x304,8 mM.

B HacTogmee BpeMd BHIIYCKAETCd IleAasd raMMa CTPOUTEABHBIX
U AEKOPATHUBHBEIX CTEKAOOAOKOB PAa3HBIX 0OpPas3noB U TUIIOB. AByCTe-
HOYHBIE CTEKAOOAOKM NMPOINYCKAIOT €CTEeCTBEHHBIN CBET U SIBASIOTCS
XOPOIIUM TEIIAO- U 3BYKOU3OASIIUOHHBIM MaTepuaAoM. PazMeprl cTe-
KAOOAOKOB sTOoro TUma 152,4x152,4; 203,2%x203,2; 101,6x304,8
u 304,8x304,8 MM.

[TpeccoBaHHBIE MAUTH U3TOTOBASIOT U3 PACTUTEABHOTO,
MHUHEPAABHOTO UAM CUHTETHYECKOI'O BOAOKHA, KOTOPOEe IIePeMEIIUBAOT
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C BSUKYIUM MaTepuanroM. [IpeccoBaHHBIE IAUTHI IIUPOKO UCIOAB3YIOT
B KayeCTBe U3OAIIIMOHHOIO MaTepuand, OMaryOKM MAU OTAEAOYHBIX
naHenei. I'lpeccyroT Tak)Ke NAOTHBIE BOAOCTOMKYME AUCTBL U OTHECTOM-
KUe IIAUTHL.

[TAUTEI 13 BOAOKHA TPOCTHHKA C 3aBOACKOU ITIOBEPXHOCTHON OTAEA-
KOU HIMPOKO MPUMEHSIOT B KQUeCTBEe JKeCTKOU M30ASAINU AAS CTEH
U NIePEeKPBITUM, @ TAK)Ke AN 3BYKOM3OAAIIMU BHYTPEHHUX ABepen.
ITAnuTEL M3 acO0eCcTOBOTO BOAOKHA MAU M3 MUHEPAABHOU CUAMKATHOU
LIEPCTU OTHOCST K KaTeroOpuu HecropaeMbIX. MICIIOAB30BaTh UX B YCAO-
BHSIX BO3MOJKHOTO BO3AEMCTBUS BAAQrU He peKOMeHAyeTcs. [IAUTEl u3
CTEKAOBOAOKHQ, IIPECCYyeMOro B CMeCH C BSJKYIIIUM BeIlleCTBOM MEXAY
AWCTaMM YIaKOBOUHOM OyMaru U3 KpaT-IIEAAIOAO3El, UCIIOAB3YIOT KaK
U30ASAIIMOHHBIE. BMecTe ¢ TeM MX MOXXHO yCTaHABAUBAThH B MeCTaXx,
IIOABEP’KEHHBIX AMHAMUYEeCKUM HarpyskaM. [IAUTHE U3 eHOCTeKAa
U3TOTOBASIIOT U3 SYEUCTOI'O UAU adPUPYEeMOro CTeKAa C IMOKPBITHEM
(hOpPMOBAHHBIMU AUCTAMU YIIAKOBOUHOM 6yMaru 13 KpadT-1[eAAIOAO3HI.
[TAUTEI OTAMUYAIOTCS MPOUYHOCTBIO U He NOABEPIKEeHBl BO3AENCTBUIO
BAQru.

TBepABle MAUMTEH IPECCYIOT U3 AePEBIHHOM IIeIlbl, 0OpaboTaH-
HOU pa3pBIBHEIM CIIOCOOOM, OCTATKOB (OTXOAOB) IIEAAIOAO3HOTO BOAOK-
Ha M AUTHHUHQ, CIAABASIEMBIX IIPDH HarpeBaHWM. BepXHss MOBEPXHOCTH
TIAUT TAQAKAS, HU)KHSSL UMeeT PUCYHOK B BUAe CETKU. BEIycKaroT Tak-
Ke TIAUTHLI C 00eMMM TAGAKMMU ITIOBEPXHOCTIMHU, C KMCAOCTOMKUM IIO-
KPBITHEM HUAU C Pa3HOOOpPa3HOM AeKOPATHUBHOM OTAEAKOM AUIEBOU
IIOBEPXHOCTH.

CocTaBHBIE IMIAUTHI COCTOAT U3 HECKOABKHUX CAOEB YIIAKOBOYHOU
OyMaru U3 KpaT-LEeAAIOAO3E], IPONUTAHHON PEHOABHOU UAW MEAAMU-
HOBOM CMOAOM U OAHOTO (BEPXHErO0) CAOS IIOAYIIPO3PAaYHOM IBETHOU
OyMaru uau OyMaru ¢ HaHeCEeHHBIM Ha Hee PUCYHKOM, 00paboTaHHOU
MeAaMHHOBOU CMOAOH.

CAroHuCTH e NAACTUKU NPEACTABAIIOT COOOU IIPOYHEBIN OOAU-
IIOBOYHBIM MaTepHuaa, BEIAepKHUBaromui temuepartypy Ao 135 °C. He-
KOTOpPBIE BUABI CAOHCTBIX IIAACTUKOB XOPOIIO IIOAAQIOTCS TMOKE B XO-
AOAHOM COCTOSIHUH, 0Opa3ysl HeOOAbIINe KPUBOAUHENHbIE YUYaCTKH,
Apyrue HeoOXoAUMO HarpeBaTh. DeHOABHEIE U MEAAMUHOBEIE IIAACT-
MacChl IBASIFOTCSI TEPMOPEaKTUBHBIMU.

MHOTOCAOMNHBIE DIAUTEH COCTOAT M3 LIeHTPAABHOM IIAUTHI,
OTAEAQHHOM TBEPABIMU TAAAKUMM AUCTaMU acbectonieMeHTa. OHU OT-
AUYAIOTCSI BBICOKUMU M30ASIIUOHHLBIMU CBOMCTBAMU, UX NIPHUMEHSIOT
KakK AT BHYTPEHHeH, TakK U AT HapY>KHOM OTAEAKH, a TakyKe UCIIOAb-
3yIOT B HEOOABIINX 3AQHUAX A BO3BEACHMSI HEHECYIINX CTEH MeXXKAY
KOAOHHAMU Kapkaca (cm. [Ipuaokenue 1).
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CONPOTMBJIEHME OrPAXKAAKLLINX
KOHCTPYKUWWX TEMNJIOMNEPEQAYE

BHelHMe orpaskparoliyie KOHCTPYKIIMN OTAlIAMBAEMBIX JKUABIX, IIPO-
U3BOACTBEHHBIX M OOIIIECTBEHHBIX 30aHUN AOAKHEI HE TOABKO YAOBAET-
BOPATH TPeOOBAHUAM NPOYHOCTH, YCTOMUYMBOCTH, OTHECTOUKOCTH,
AOATOBEUHOCTH, 3KOHOMUYHOCTU U COBPEMEHHOTO AM3aiiHa, HO U UMeTh
COOTBETCTBYIOIINE TeIAOTEXHUYECKHe IT0Ka3aTeAu. BeIbop orpaxaaro-
IINX KOHCTPYKIIMY CAeAyeT IIPOU3BOAUTE B 3aBUCUMOCTH OT (PU3NUECKUX
CBOMCTB MaTepHuaAd, KOHCTPYKTHUBHOIO pPelleHus, TeMIepaTypHO-
BA@KHOCTHOT'O Pe’KHMMa BO3AyXa B 3AaHUHU, KAUMATOAOTMUYECKUX AQHHBIX
palioHa CTPOUTEABCTBE, @ TAKKEe OT HOPM COIIPOTUBAEHUS TEIIAoIepe-
Aade, BO3AYXO- U IIapONPOHUIIaHUIO. AAST YMeHbIIeHUs KoaeOaHU!
TeMIIepaTyphl BO3AyXa B IOMeIleHUSAX Hapy’KHbIe OIPa’KAEHUS AOAKHBI
00AaAaTh HEOOXOAUMOM TEIIAOBOM YCTOMUYMBOCTHIO.

AAST yMEHBIIIEeHUS TOTEPh TEIIAOTHL B 3UMHUU [IEPUOA U TOCTYIIA€HUS
TEIIAOTHI B AeTHUH ITIEPUOA IIPU TPOEKTUPOBAHUY 3AaHUN U COOPYKEeHUH
HY’KHO IIPEAyCMaTpPUBATh: pellleHHs, obecreuynBaloiye HauMeHbITyIO
IIAOIIIAADb OTPa’KAQIOIINX KOHCTPYKIIUM; COAHIIE3allIUTy CBETOBLIX IIPO-
€MOB; pallMOHaAbHOe TIpuMeHeHne 3(pPEeKTUBHBIX TEIIAOU3OAIITMOHHBIX
MaTepUaNoB; YIIAOTHEHME IIPUTBOPOB U (DAABIIEB B 3aTIOAHEHMSIX IIPOEMOB
U CONPSIKEHUM 3AeMEeHTOB B Hapy KHBIX CTeHaX U IOKPHITUAX. B 3aBu-
CHUMOCTU OT OTHOCUTEABHOMN BAAKHOCTU M TeMIIEPATypPhl BHYTPEHHETO
BO3AyXa OIPEAEATIIOT BAKHOCTHBIM PEXKUM IIOMeIleHu (Taba. 2.4).

ApPXUTEKTypPHO-CTPOUTEAbHEIE PEeIlleHUsd 110 OTPa’kAQIONIIUM KOH-
CTPYKILIUSIM IIPOEKTUPYEMOTO 3AaHUS AOAJKHBI OBITH TAKUMHU, YTOOBI
IIOAHOE TepMUUYeCKOe COIIPOTUBAEHME TellAollepeAade 3TUX KOHCTPYK-

Tabnuuya 2.4. Knaccucdumkaumsa noMeLeHNin Mo BNaXXHOCTU

BA@KHOCTH BHYTPEHHETO BO3AYXa, %, IPU TeMIlepaType
Pe>xum momerrie-
HUST R cBhIIIe 12 R
a0 12°C 20 24°C cBrIre 24 °C
Cyxou Ao 60 Ao 50 Ao 40
HopmanbnbIin Cssbirie 60 Csaepize 50 Csapre 40
A0 75 A0 60 20 50
BaaskHBIN Casliie 75 Capirze 60 Capraze 50
AO 75 Ao 60
MoxkpsIit — Csrllize 75 60
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nuit Ry =1/k (k — xoa(ppUIMEeHT TenmrolepeAaur, CM. MOAPasa. 1.2)
OBINO PABHBIM 3KOHOMUUYECKHU I1eAeCOOOPA3HOMY COIPOTUBAECHUIO Te-
naomepepade RGX, ompeAeAeHHOMY U3 YCAOBHSA OOecliedeHNs HauMeHb-
IINX NPUBEACHHBIX 3aTPaT, HO He MeHee TpeOyeMOro COIPOTUBACHUS
Temaonepepavde Ry’ MO CaHUTAPHO-TUTMEHUYECKUM YCAOBHUsIM. Ecam
Y IPOEKTHUPYEMOTO 3AaHUS IIPEATIOAATAETCsl CTeHBI BEIAOSKUTD M3 KUP-
IIMYa UAM IPUPOAHOTO KaMHs, TO MOKHO R, IpMHUMATL MeHbIe R’ ,
HO He Oonee yeM Ha 5 %. ONpepensiTh COIPOTUBAEHUE TEIIAOIIepepade
BHYTPEHHUX OIPA’KAQIONINX KOHCTPYKIUMN HY>KHO TOABKO B CAy4YadX,
KOTAA@ Pa3HOCThb TEMIIEPATYpP BHYTPEHHEro BO3AyXa B Pa3AeAsdeMBbIX
5TUMHU KOHCTPYKIUSIMU ITOMelleHuax npessiaer 10 °C.

AAS pacueTa IO CAHUTAPHO-TUTMEHUYECKUM YCAOBUSAM TpeOyeMoTo
compoTHUBAeHHS Temaonepepade RyP, (M2 °C)/BT, orpa’kpaiomux KOH-
CTPYKIJUM, 3@ UCKAIOYEHUEM 3allOAHEHUM CBETOBBIX IIPOEMOB (OKOH,
OaAKOHHBIX ABepel U hoHapell), IOAB3YIOTCI (POPMYAOH

n(t, —t,)

R =
0 At o,

(2.1)
rae n — KO3(PUIKEHT, YIUTHIBAIOIIUY IIOAOKEHHE OTPa’kAAIoNIINX
KOHCTPYKIUM IO OTHOLIEHUIO K HAPY’KHOMY BO3AyXY (Taba. 2.5); t, —

Tabnuua 2.5. 3HaveHuns koadhcpuumeHTa n, y4uMTbIBaIOLLErO
NosioXeHne orpaxxaaloLmMx KOHCTPYKLNA N0 OTHOLUEHMWIO K Hapy)XHOMY
BO3AyXY

OrpaskparoIiye KOHCTPYKITIN n

Hapy>kHble CTeHBI U TOKPBITUS; IEPEKPHITUS YepAAUHEBIE (C KPOBAEH 1
U3 UITyYHBIX MaTepPHUaAOB) U HaA IIPOE3AAMHU; IIePEKPBITHUSI Hap XO-
AOAHBIMHU NOAIOABIMHU 0€3 OTPa’kKAQIOINIUX CTEHOK B CeBEPHOU
CTPOUTEABHO-KAUMATUYECKOM 30He

[MepeKphITHS Hap XOAOAHBIMU ITOABAAAMU, COOOIIAIOIIMMHUCS C Ha- 0,9
PY’KHBIM BO3AYXOM II€PEKDPHITUS YepAauHble (C KPOBAEW M3 py-
AOHHBIX MaTepPUAaAOB); IEPEKPBITUS HaA XOAOAHBIMU TIOAIIOABSIMU C
OTPa’kKAQIOIIUMY CTEHKAMU M XOAOAHBIMU 3Ta>kaMU B CEBEpPHOM
CTPOUTEABHO-KAUMATUYECKOHN 30He

[TepexkpbiTusa Hap HEOTANIAMBAEMBIMHU IIOABAAAMU CO CBETOBBIMU 0,75
IpoeMaMU B CTeHax

[TepekpbITHS Hap HEOTANIAMBaeMBLIMU ITOABaAaMM 0e3 CBETOBBIX 0,6
IIPOEMOB B CTEHAX, PACIIOAOKEHHLIE BEIIIE YPOBHS 3€MAU

HeperBITI/IH Hap HeOTallAMBaeMbIMU TEXHUYECKHUMU IIOAIIOABAMU, 0,4
PAacCIIOAOKE€HHBIMU HUJKe YPOBHS 3€MAU
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Tabnuuya 2.6. PekomeHpgauun no Bbibopy pacyeTHO 3UMHeN

TemnepaTypbl HAPY)XHOro Bo3Ayxa

TennoBast nHepnusi D orpa>kAaroIiux
KOHCTPYKIHMHI

TeMnepaTypa, KOTOPYIO CAEAYET
IIPUHUMATH 3a {;

Ao 1,5 (6e3biHEepIIMOHHAS)

AOCOAIOTHASI MUHUMAaAbHAS TeMIIe-
paTtypa

Cserittze 1,5 po 4 (Marag MHEPLUOH-
HOCTB)

CpeaHsas TeMIlepaTypa Haubonee
XOAOAHBIX CyTOK*

Carilzie 4 A0 7 (CpepHSST UHEPIIUOH-
HOCTB)

CpeaHsas TeMIlepaTypa Hauboaee
XOAOAHBIX TPEX CYTOK*

Caritrie 7 (OOABIIAS MHEPITUOH-
HOCTB)

CpeaHss TeMIlepaTypa Hauboaee
XOAOAHOU ISATUAHEBKH

* OHpeAeMIOT KakK cpepHee apI/I(bMeTH‘leCKOG TeMIepaTryp HauboAee XOAOAHBIX CYyTOK
u HamboAee XOAOAHOﬁ IIATUAHEBKHU, OKPYTAsIsE AO IEeAOT'O 3HAYeHUsd.

pacyeTHasd TeMIlepaTypa BHYTPeHHero Bo3ayxa, ‘C, mpuHUMaeMasd IO
TabA. 3.2...3.4; {, — pacueTHad 3UMHASA TeMIlepaTypa Hapy’KHOTO BO3-
Ayxa, °C, npuHUMaemasd 1o TabA. 3.1 ¢ yueToM peKOMeHAAnM TabA. 2.6;
At" — HOpPMATHUBHBINU TeMIIePATYPHBIN IIepellap MeKAY TeMIlepaTypoin
BHYTPEeHHEro BO3AyXa U TeMIlepaTypoX BHYTPeHHeN NOBEPXHOCTHU
OrpaskKAAQIoIel KOHCTPYKIIMY, IPUHUMaeMBbIH 1o Taba. 2.7; a, — Ko3(-
(pUIIMEHT TEIAOOTAQYM BHYTPEHHEH ITOBEPXHOCTU OTPAKAQIOIINX KOH-
CTPYKIUMHU [AAS CTEH, IIOAOB, TAGAKUX IIOTOAKOB, IIOTOAKOB C BBICTYIIa-
OIIUMU pebpaMu IIPpU OTHOLIEHUU BBICOTHI h pebep K pPacCTOSTHUIO
a MeJKAY TpaHsIMU cocepHUX pebep h/a < 0,3 npuHUMaeTCs PaBHBIM
8,7 Bt/ (M2 °C), a AAsl TIOTOAKOB C BBICTYTAIOIIMMY peGpamu mpu h/a >
>0,3...7,6 Br/(m2-°C)].

Ans pABepelt (KpoMe OAaAKOHHEIX) U BOPOT TpeOyeMoe COIPOTUBAE-
HHe TelAONlepeAaue CAeAyeT IPpUHUMATh He MeHee 0,06R{P cTeH 3pAaHUN
U COOPY’KEHUM, OIIPEAEAEHHOro o opMyae (2.1) npu pacueTHOH
3UMHeN TeMIlepaType Hapy’KHOTO BO3AyXa, PABHOM CPeAHEeN TeMIlepa-
Type HauboAee XOAOAHOM IIATUAHEBKU.

ANAST OIIEeHKU TENAOBOU MHepHUU D MHOTOCAOMHOM orpa’kKAparoiien

KOHCTPYKIIUH UCIIOAB3YIOT (DOPMYAY
D =Rys;+ RySy+ ... + RS, (2.2)

rae Ry, R,, ..., R, — TepMHUYeCKHEe COIIPOTUBAEHUS OTAEABHBIX CAOEB
orpaXkpAatolel Koucrpykiuy, (m2- °C)/BT, onpeaeasiemMbie TIo (popMyAe
(2.3); 511 S9; ..., S, — PacyeTHBIe KOd(PPUIUEHTH TEIAOYCBOEHUS MaTe-
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Ta6bnuuya 2.7. HopmaTuBHbIN TeMmnepaTypHbIA nepenag

3uauenusi A", °C, Arst

CUBHOMU Cpenoi (paCTBOPUMBIE COJIN)

31aHNA 1 TTOMEIIEHMS HAPYKHEIX MOKPBITUI MEPEKPBITUIN HaL
CTeH 1 4€pAayHbIX | IpO€3daMH, IOABaJIaMU
MEPEKPBITUI U NOATOJbSIMA
1. 3pmaHus Xujble, O0JBHUYHBIX YUPEXKISHUM, IeTCKMX CadO0B, SICIei, KOM- 6 4 2
OMHATOB
2. 3maHus o0111e00pa3oBaTEILHBIX JETCKUX IITKOJI 6 4,5 2,5
3. OOmecTBeHHBIE 30aHUSI, KPOME YKa3aHHBIX B II. 1 M 2, ¥ BCIIOMOTAaTe b~ 55 2,5
HBIE 3MAHUS U TOMEIIECHWS TIPOMBIIIUIEHHBIX TPEATIPUSITAN, 32 UCKITIOUCHU -
€M TIOMEUIEHUI C BJIAXXHBIM WU MOKPBIM PEXUMOM
4. Ilpom3BoaCTBEHHEIE 3TaHUS C CYXUM PEKIMOM 10 2,5
5. Ilpon3BoACTBEHHBIE 3MaHUSI C HOPMAJIbHBIM PEXUMOM 8 2,5
6. I[IpousBoncTBeHHbIE 30aHMS, a TAKXKE IIOMEILeHUS O01IEeCTBEHHbBIX 30aHUI
U BCIIOMOTATEJIbHBIX 3JAHWI MPOMBIIUIEHHBIX TIPEANPUATUN C BJIaXHBIM
WJIM MOKPBIM PEXMMOM, €CJIM HE IONYCKAECTCI KOHICHCALIMS Bark Ha BHY-
TPEHHEN MOBEPXHOCTU:
CTEH W ITOTOJIKOB ta— 1, 0,8(t,— ty) 2,5
TOJIbKO TIOTOJIKOB 7 0,9(t, - tp) 2,5
7. Ilpoun3BoACTBEHHbIE 3MAHNS C BIAXKHBIM WM MOKPBIM PEKMMOM U arpec- ty— top b=ty 2,5

MMpumeuanusa 1. AAd IPOU3BOACTBEHHBIX 3AQHUN C CYyXUM U HOPMAABHBIM Pe’KMMOM TeMIlepaTypa BHyTpeHHel IOBEPXHOCTH
orpakparoliell KOHCTPYKIIMH AOAKHA OBITh He HUJKe TOYKU POCH BHYTPEHHETO BO3AyXa IIPX PacueTHON 3UMHelN TeMIlepaType HapyikK-

HOTO BO3AYyXa.

2. BykBennbie o603HauenHust: t, — TO e, 4TO B hopmyae (2.1); {, — Touka pocsl, °C, IpU pacueTHOM TeMIIePaType U OTHOCUTEAB-
HOM BA@KHOCTU BHYTPeHHeT0 Bo3ayxa, IpuHuMaeMbiM 11o TOCT 12.1.005— 76 1 HopMaM IPOEeKTUPOBAHUSA COOTBETCTBYIONINX 3AQHUN

U COOPYXKEHUH; t,, — TO XKe, 4TO f,, HO C YIETOM arpeCCUBHOU CPEABL.




pUana OTA@ABHBIX CAOEB OrPakAAIoIel KoHCTpyKiuu, Br/ (m2- °C), nmpu-
HuMmaemsble o CHwull II-3-86.

I'lpu pacueTax KO3(HOULUEHT TEIAOYCBOECHHUS BO3AYIIHBIX IIPOCAOEK
IIPUHUMAIOT PABHBIM HYAIO, @ CAOM KOHCTPYKIIUHU, PACIIOAOKEHHBIE
MESKAY BO3AYIITHOM IPOCAONKOY, BEHTUAUPYEMOM HapYKHBIM BO3AYXOM,
¥ Hapy’KHOM MTOBEPXHOCTBHIO OTPa’KAAIONIel KOHCTPYKIIUM, He YUUTHI-
BAIOT.

TepMuyeckoe CONIPOTUBAEHUE CAOS MHOTOCAOMHOM OI'Pa’KAQIOLIEeN
KOHCTPYKIIUY, & TAK)KEe OAHOPOAHOU (OAHOCAOMHOU) Orpa’kparolen
KOHCTPYKIIMU

R=2, (2.3)

rAe 0 — TOAIMHA CAOS, M; A — pacueTHBIM KO3(PEPUIIUEHT TEeNIAO-
IIPOBOAHOCTHM MaTepmaaa caost, Br/(m -°C), npuaumaembrti mo CHull
I1-3-86.

OnpepeanB TpeGyeMoe COIPOTUBA€HUE RjP orpa’kpalomux KOH-
CTPYKIUU IO CAHUTAPHO-TUTMEHUYECKHUM YCAOBHUAM, PACCUUTHIBAIOT
pakTueckoe COIPOTHUBAEHUE TeIlAoIlepeAayue

R, :L+RK+L, (2.4)
o, oy

TA€ O, — TO JKe, 4TO B popmyae (2.1); R, — TepMHUUECKOe COTPOTUBAE-
HHe oTrpakparolei KoucTpykuuu, (M?-°C)/BT, ompeaeaseMoe mpu
OMAHOPOAHOM (OAHOCAOMHOM) KOHCTPYKIIMU IIo opMyae (2.3), npu
MHOTOCAOUHOM — 1o popmyaam (2.5) u (2.7) uau (2.9); a,, — Koahdu-
IIMEeHT TeIIAOOTAQUU HAPY’KHOM ITOBEPXHOCTU Orpa’kpalolliel KOHCT-
PYKIIUU AAST 3UMHUX YCAOBUY, BT/ (M?- °C), mprUHUMaeMBIl 10 TabA. 2.8.

Y orpaskparoniei KOHCTPYKIIUY C ITIOCA€AOBATEABHO PACIIOAOKEHHBI-
MW OAHOPOAHBIMH CAOSIMU TEPMUYECKOe COITPOTUBAEHUME R, ompeaens-
IOT KaK CyMMY TEPMUYECKHUX COIPOTUBACHUMN OTAEABHBIX CAOEB!

R, =R+ Ry+..+R,+R,, (2.9)

rae Ry, Ry, ..., R, — TO Xe, uTO B (hopmyae (2.2); R, — TepMHUUECKOe
CONPOTUBAEHUE 3aMKHYTOU BO3AYIIHOM IIPOCAOUKY, IIPUHUMAEMOe 110
TabA. 2.9.

Y HEOAHOPOAHOU OTPa’kAAIoIel KOHCTPYKIINHY (HallpuMep, Y MHOTO-
CAOMHOM KaMeHHOM CTeHBI OOASTYeHHOM KAAAKU C TeIIAOM30AIIIMOHHBIM
croeM, puc. 2.3) IpuUBeAeHHOe TepMHUUeCcKoe CONpPOTUBAeHUe RiP,
(M2 °C)/BT, OIIPEACASIIOT CACAYIOIIUM OGPa3oM.

YCAOBHO paspe3aroT MAOCKOCTSAMHY, ITapaANeAbBHBIMU HAlIPaBACHUIO
TENIAOBOTO IIOTOKQ@, OTPa’kAAI0IIYI0 KOHCTPYKIIMIO (MAU YaCTh ee) Ha
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Tabnuuya 2.8. 3HauyeHns koadhchmumeHTa TennooTaa4n HapyXxHom
NOBEPXHOCTUN OrpaXAaloLmMX KOHCTPYKLUUA AN 3UMHUX YCIOBUIA

Orpaskparomiyie KOHCTPYKITUU

o, BT/ (M2 °C)

Hapy>KHBIe CTeHB!, IOKPBITUS, IePEKPLITHS Hap IPOe3AaMU U
XOAOAHBIMHU IIOATIOABSIMU 0e3 Orpa’kKAAIoIINX CTEHOK B ce-
BEPHOU CTPOUTEABHO-KAUMATUYECKOM 30HE

23

[MepekpBITHUS Hap XOAOAHBIMU ITOABAAAMU, COOOIIAIOIIMMUCS
C HAPY>KHBIM BO3AYXOM; IIE€PEKPHBITUSA HaA XOAOAHBIMU IIOA-
TIOABSAMU C OTPAXKAAIOIUMU CTEHKAMU XU XOAOAHBIMU 3TA>)KaMU
B CEBEPHOM CTPOUTEABHO-KAUMATUYECKOMN 30He

17

HeperI:ITI/IH YepAaUHBIE 1 HAA HEOTAIIAMBAE€MBIMHU IIOABAAQ-
MU CO CBETOBBIMU IIpOE€MAaMU B CTE€HAX

12

[MepexprITHS Hap HEOTAIAUBAEMBIMU IIOABAAAMU 0e3 CBETO-
BBIX IIDOEMOB B CTE€HAX, PACIIOAOKEHHBIX BHIIIEe YPOBHS 3€M-
AM, U HaA HEOTAIAMBAE€MBIMU TE€XHUUECKHUMHU ITOAIIOABSIMU,
PacCIOAOKEHHBIMHI HUJKE YPOBHS 3€MAU

Tabnuua 2.9. Tepmnyeckne conpoTUBAEHNA 3aMKHYTbIX

npocnoek

BO3A4YLWHbIX

ITPOCAOUKU
ToammHa p

3HaYEeHHsI TEPMUIECKOTO COIPOTUBAEHUS R, ;,, (M2 - °C)/Br,

BO3AYIIHON

[POCAOMKH, M rOPU30HTAABHOM IIPU ITOTOKE

I‘OpI/IBOHTaAI:HOI;I IIpu IIOTOKe

TeIIAOTBI CHU3Y BBEPX U TETAOTE CBepXY BHHU3

BEPTHUKAAbHOMU

0,01

0,13/0,15 0,14/0,15

0,02

0,14/0,15 0,15/0,19

0,05

0,14/0,17 0,17/0,22

0.1

0,15/0,18 0,18/0,23

0,15

0,15/0,19 0,19/0,24

0,2..0,3

0,15/0,19 0,19/0,24

[Tpumeuanusa: 1. B uncautere — NIpU IOAOKUTEABHOU TeMIlepaType BO3-
AyXa B IIDOCAOMKE, B 3HAMEHaTeAe — IIPU OTPHUIATEABHOM.

2. I'lpu okAeliKe OAHOM AU 00euX NOBEPXHOCTEN BO3AYIITHOU IPOCAOUKH AAO-
MHUHUEBOU (POABIOM TEPMUUYECKOE COIIPOTUBAEHUE CAEAYET YBEAMYMBATh B 2 pasa.
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He menee 1 cm

t
a H
111 \/ A

a
w
2k

Puc. 2.3. BapI/IaHTbI CXEM TENNOMNPOBOAHbIX BKHOYEHUA B OrpaXaatoLme KoH-
CTpyKUMA

YYaCTKH, U3 KOTOPBIX OAHU MOTYT OBITb OAHOPOAHBIMM (OAHOCAOMHEI-
MH) — K3 OAHOTO MaTepPHaAd, a APyrue HEOAHOPOAHBIMU — U3 CAOEB
PAa3AWYHBIX MAaTEPHUAAOB, U TEPMUYECKOE CONIPOTUBACHUE OIPASKAQOIIEN
KOHCTPYKIUU R, oIpepeAdioT o popmyae

_ F+F+.+F,
"R R, A 20
— 4.+
Rl RZ Rn
rae K, F,, .., F, — IAOIIaAM OTAEABHBIX YY4aCTKOB KOHCTPYKIUU (MAU

vyactu ee), M3 R, Ry, ..., R, — TepMuYecKue COIPOTUBACHHUSI YKA3aHHBIX
OTAEABHBIX YYaCTKOB KOHCTPYKIIUH, ONIPeAeAsieMble IO popMyae (2.3)
AAS OAHOPOAHEBIX YYaCTKOB U IO popMyAae (2.5) AT HEOAHOPOAHBIX
Y4aCTKOB.

3aTeM Orpa’kAAIoNIyI0 KOHCTPYKIIUIO (MAU YACTh €€, B3ATYIO AAS
onpepenreHUs R,) YCAOBHO pa3pes3aloT Ha CAOU IIAOCKOCTSIMU, IIepIeH-
AUKYASIPHBIMU HAIIPABAEHHIO TENAOBOTO IOTOKa. OAHUM U3 3THX CAOEB
TaK)Ke MOTYT OBITh OAHOPOAHBEIMH — M3 OAHOT'O MaTepHand, a ApyTue
HEOAHOPOAHBIMU — M3 OAHOCAOMHBIX YYaCTKOB PA3HBEIX MATEPUAAOB.

TepMuueckoe COIPOTUBAEHNE OAHOPOAHBIX CAOEB HAXOAAT IO POp-
MyAe (2.3), HEOAHOPOAHBIX CAOEB — II0 hbopMyAe (2.5), a TepMUYecKoe
COIIPOTUBAEHUE OTPa’kAQIoIel KOHCTPYKIIUU R;, OIPEAEASIIOT Kak CyM-
MYy TEPMHUUYECKUX CONPOTUBAECHUMN OTAEABHBIX OAHOPOAHBIX U He-
OAHOPOAHEBIX CAOeB — 1O hopMyAe (2.5).

o8



[TpuBepeHHOE TepMUYECKOe COIIPOTUBAEHUE OIPa’kKAAroIel KOH-
CTPYKIMU PACCYUTHIBAIOT IO POPMYyAE

R = R, +2Rb.

(2.7)

Ecau R, mpeBeImaer R, 6oAee ueM Ha 25 % UAM OTrpa’kAaromas KoH-
CTPYKIMs UMeeT BBICTYIIBI Ha IOBEPXHOCTH, TO IIPUBEACHHOE TepMUYe-
CKO€e CONpOTUBAEHUE R{P ONIpepeAdroT Ha OCHOBAHUM pacyeTa TeMIle-
PaTypHOTO MOASI B TaKOU ITOCA€AOBATEABHOCTH.

OrnpepeAus t, 1 t,, HAXOAAT CPepAHNE TeMIePaTyPLl BHYTPEHHEN T, ¢,
Y HAPYXHOU Ty, TOBEPXHOCTEM OTPA’KAAIONIEH KOHCTPYKI[UHU, TTOCAE
YEero BLEIYMCASIIOT PACYETHLIN TEIAOBOM IOTOK, BT/M?,

q.pacq =0, (tB _TBLp):aH(TH»CP —tH), (28)

rae oy, b, U t; — TO Xe, 4To B popMmyae (2.1); a,, — TO Xe, 4TO B (hop-
Myae (2.4).

3aTeM OIIPEAEATIOT IPUBEACHHOE TepMUYECKOe COIIPOTHUBACHUE He-
OAHOPOAHOU KOHCTPYKITUU

Tecp ~ Tne
Ryp = 2eE__nCh, (2.9)
q 9

[TpuBepeHHOE (paKTHUECKOe COIPOTHUBAEHUE TelmAolepepaue R,
(M2-°C)/BT, HEOAHOPOAHOMN OTPa’kKAAIOIIEH KOHCTPYKIIMA HAXOAAT IO
dopmyre
tB - tH

acu '
qp

Ry = (2.10)
rae t, u t, — TO Xe, 4TO B popmyAae (2.1); gP** — To Xe, 94TO B POPMY-
Ae (2.8).

[TpuBepeHHOE PaKTHUECKOE COIIPOTHBAEHHE TeIlAollepepade Ha-
PY’KHBIX ITaHEABHBIX CTEeH JKUABIX 3AaHUM MOKHO OIIPEAEASTE IO hop-
MyAe

Ro=RI"r, (2.11)

rae RI® — compoTuBAeHMe TenAoiepepayue MaHeAbHBIX CTEH, YCAOBHO
onpepeasieMoe 110 popMyae (2.4) Oe3 yueTa TEeIIAOIIPOBOAHBIX BKAIOYE-
unit, (M2 °C )/ BT; r — KO3 PUIMEHT, YUUTHIBAIOIIUN BAUSHUE CTHIKOB,
oOpaMAgrOIUX pedep U APYTUX TEIAOIPOBOAHBIX BKAIOUEHHUU (IIpHU-
HUMaeTCsI Ha OCHOBAHUU pacueTa TEMIIEPATyPHOTO IIOAST AU HaXOAUT-
Cs1 BKCIIEPUMEHTAABHO).

BHyTpeHHNe IOBEPXHOCTU OTPA’KAAIOIIEN KOHCTPYKIMHU II0 TEAO-
IIPOBOAHOMY BKAIOUEHHIO (AMadparma, CKBO3HOU IIIOB M3 PACTBOPA,
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CTBIK ITQHEAEH, JKeCTKUEe CBSA3U CTeH OOAETYEeHHOU KAAAKH, DAEMEHTHI
daxBepKa U Ap.), €CAU He AOIyCKAeTCsl BhINTaAeHUs KOHAeHcaTa I10
BKAIOYEHHIO, AOAKHBI UMETh TeMIIepaTypy He HU>Ke TOYKU POCHI BHY-
TPeHHEro BO3AyXa IIPU pacueTHOMN 3MMHeU TeMIlepaType Hapy’KHOTO
BO3AYX@, UAM, €CAU AONyCKaeTCd KpPaTKOBpeMeHHoe (He 6oaee 5 CyT)
oOpa3oBaHUe KOHAEHCATa II0 BKAIOUEHUIO, — IIPU CPEAHEN TeMIlepa-
Type HanuboAee XONOAHOU IIATUAHEBKU HAPY’KHOT'O BO3AYXa.

AAs OIIpeAeAeHHs] TOUKY POCHL B MECTaX TEIAOIIPOBOAHBIX BKAIOUEHUHN
OTrPasKAQIOIINX KOHCTPYKIIUM OTHOCUTEABHYIO BAQKHOCTb BHYTPEHHETO
BO3AyXa JKUABIX 3AaHUMN, OOABHUYHBIX YUPEXKAEHUMN, AMCIIAHCEDPOB,
aMOyYAQTOPHO-IIOAUKAMHUYECKUX YUPEKAEHUYN, POAUABHBIX AOMOB,
AOMOB-MHTEPHATOB AAS IIPECTapPEABIX U HHBAAUAOB, 00IIIe00pa30BaTEAD-
HBIX AETCKUX IITKOA, AETCKUX CAAOB, SICA€HM U AETCKUX AOMOB IIPUHUMAIOT
paBHOM 55 %, a BCceX APYIUX OOIeCTBEHHBIX 3AaHUN — 50 %.

TeMmnepaTypy BHyTPeHHeH IIOBEPXHOCTHU T,, *C, orpa’kparolieli KoH-
CTPYKIUU 0e3 TeIIAOIIPOBOAHOI'O BKAIOUEHUS ONPEAEASIOT IO (OpMy-
Ae

T, =t, — =1 (2.12)

rae t,, t, 1 o, — TO XKe, 4TO B popMyae (2.1); Ry — To Ke, 4TO B op-
Myae (2.4).

B MecTax TeAOIIPOBOAHBIX BKAIOUEHUN HUBIIYIO TEMIIEpaTypy BHY-
TPEeHHel MOBepXHOCTU Ty, "C, OTPakAQOIeH KOHCTPYKITUA MOJKHO
OIPEAEASITH 10 (hopMyAe
t, —ty R3™

- + -114, 2.13
R, n R, (2.13)

T, =t,

rae Ry u R§™ — cOIpOTUBAEHUS TEIAOIIepeAayue OTrPa’kAQiolel KOH-
crpyknuu, (M2-°C)/BT, COOTBETCTBEHHO B MECTaX TEMAOTPOBOAHBIX
BKAIOUEHUU U BHE 3TUX MECT, OIIpeAeAsdeMble o popMyae (2.4); N —
KO3(pPUIUEHT, IPUHUMaeMbIH 1o TabA. 2.10 i 2.11.

OKOHOMUYECKH IleArecooOpa3Hoe TepMUuiYecKoe COIPOTHUBAEHUE Te-
TIAOUBOASIIMOHHOTO CAOS (yTeIAUTEAsT) Ryr (M2- °C)/BT, MHOTOCAOMHOMN
Oorpa>kparoniel KOHCTPYKIIUHY, @ TAK’)Ke OAHOPOAHOU (OAHOCAOMHOM)
KOHCTPYKIMN ITPEABAPUTEABHO MOJKHO OIIPEAEASITH IO (hopMyAae

0v85 tB - tOT.He Zor.ne mCT]T
R =60 ( ) P , (2.14)
AyrCyrEyn

rAe t, — pacueTHas TeMIlepaTypa BHyTpeHHero Bo3ayxa, °C, IpuHH-
MaeMasi 0 HOpMaM NPOEeKTUPOBAHUS COOTBETCTBYIOIIUX 3AaHUU
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Ta6bnuuya 2.10. KoacdhcrumeHT n npm pasnnyHbIX cxemax
TennonpoBOAHbIX BKIIOYEHWU B Orpa)kAaloLLylo KOHCTPYKLNIO

a
Homep cxeMbi 3HaueHus 1 Ipu g
(cm. puc. 2.3)
0,02 | 0,06 0,1 0,2 0,4 0,6 0.8 1,0 1,5
I 0,12 | 024 | 0,38 | 0,55 | 0,74 | 0,83 | 0,87 | 0,90 | 0,95
I 0,07 | 0,15 | 0,26 | 0,42 | 062 | 0,73 | 0,81 | 0,85 | 094
111 025 | 050 | 096 | 1,26 | 1,27 | 1,21 1,16 | 1,10 | 1,00
v 004 | 0,10 | 0,17 | 0,32 | 0,50 | 0,62 | 0,71 | 0,77 | 0,89

a .
ITpumeuanus: 1. [pu 3 > 1,5 HU3LIyIO TeMIlepaTypy BHyTPEeHHEN NMOBEPX-

HOCTH OTPa’kAAIoIed KOHCTPYKIIMU CAEAYET PAaCCUMTHIBATE 110 hopMyAae (2.12).

a
2. I'lpu NpOME>KYyTOYHBIX 3HAUEHUSIAX — KOIMPMUIIMEHT MOKHO OIIPEAEAITH UH-
TePIOAILIUEN. 5

Ta6nuuya 2.11. KoacdcurumeHt n npu V cxeme (cm. puc. 2.3)
TEnnonpoBOAHbIX BKIIIOYEHWIA

a
3HavueHus 1 Ipu —
5, NPy
5
0,04 0,06 0,08 0,1 0,12 0,14 0,16 0,18
0,5 0,011 | 0,025 | 0,044 | 0,071 | 0,102 | 0,136 0,17 0,205
0,25 0,006 | 0,014 | 0,025 0,04 0,054 | 0,074 | 0,092 | 0,112

. a
[Mpumeuanue. B npeperax yKa3aHHBIX B TaOA. 2.10 3HaueHuUn 3 K03 Ppu-

IUEeHT M MOJXXHO OIIPEACANTH HHTepHO]\HHHeﬁ.

U COOPYKEHUM; boypep — CPEAHSIS TEMIIEPATYPa HaPy’KHOTO BO3AyXa 3a
OTOIUTEABHBIN TIEPUOA, “C; Z gy pep — MTPOAONKUTEABHOCTD OTOMUTEAD-
HOTO MTEPUOAQ, U; M — KO3 (PUIIMEHT, YIUTHIBAIOIINY AOIIOAHUTEABHBIE
IIOTEePU TEIAOTHI Ha MH(MUABTPAIINIO HAPY’KHOTO BO3AYyXa, IIPUHUMAE-
MBI¥ paBHBIM 1,05; C, — CTOMMOCTHL TENAOBOM 3Hepruu, pyo./AXK,
onpepensieMas 1o ACUCTBYIOIIEMY IIPEUCKYPAHTY; |, — KO3 (PUIreHT,
VUYUTBIBAIOMINY U3MeHeHNe CTOUMOCTU TEeIIAOBOY HEePI'UHU Ha lTepClekK-
TUBY; Ay, — PACYETHBIA KOIPMUIIUEHT TEIAOTIPOBOAHOCTH MaTeprana
TEMAOU30AANUOHHOTO CAOSI MHOTOCAOMHOM OTrpa’kparollell KOHCTPYK-
IIUY UAU OAHOPOAHOM (OAHOCAOMHOM) Orpa’kKAQlolllell KOHCTPYKIUH,
Br/(m - °C), npuaumaemsii mo CHwull II-3-86; Cy, — cTOMMOCTEL MaTe-
pHasa TENAOU3OAAIIMOHHOTO CAOS MHOTOCAOMHOM KOHCTPYKIIUM UAU
CTOMMOCTB OAHOPOAHOM OTPaskAQIOIe KOHCTPYKIuH, py6./m3; B, —
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HOPMAaTUB AAS IPUBEASHUS] PAa3HOBPEMEHHBIX 3aTpaT, IPUHUMaeMbIH
pasubem 0,08.

OKOHOMHUYECKH IleAeCOO0pa3Hoe COIPOTUBACHUE TEIIAOIEepepAade
R3*, (M2-°C)/BT, MHOTOCAOMHOMN UAW OAHOCAOMHOM OTPa’kAAaoIIe
KOHCTPYKIIUU IIPEABAPUTEABHO OIIPEAEATIOT II0 (DOPMYyAE

RY* :L+L+R§‘; +> Rec (2.15)
G’B G’H
TAE Oy ¥ O, — TO JKe, 4TO B popmyae (2.4); Ryr — TO Ke, 4TO B (POPMY-
Ae (2.14); ZRKC — CyMMa TepMHUYECKUX COIPOTUBACHUMN KOHCTPYK-
TUBHEBIX CAOEB, (M?-°C)/ BT, MHOTOCAOMHOMN Orpa’kAQIoIIell KOHCTPYK-
LIUH, ONIPeAeAsieMBIX 11O hopMyAae (2.3).

TOAIIWHY TENIAOU3OASIIMOHHOTO CAOS (YTEIIAUTEAST) MHOTOCAOMHOM
OTPAXKAQIOIIEN KOHCTPYKIUU Oy M, @ TAKKE TOAIIMHY OAHOPOAHOU
(OAHOCAOMHOM) KOHCTPYKIUU IIPEABAPUTEABHO OIPEAEASIOT IO (op-
MyAe

Oyr = Ryr A (2.16)

yr /Ay
rae Ry u Ay, — TO Ke, uTO B hopmyAre (2.14).

[TyTeM aHaAM3a BapUaHTOB OTPAKAQIOIIUX KOHCTPYKIMM C pa3And-
HBIM COIIPOTHUBAEHHEM TelAoIlepepade R, ONpeAeAdioT 3KOHOMUYECKHU
eaecooOpa3Hoe COIPOTUBAEHUE TeNAOIlepepade R§® MCXOASI U3 yCAO-
BUSsI OGeCIIeUeHrsI HAUMEHBIINX MPUBEACHHEBIX 3aTpaT 1, py6./m?2, Ko-
TOpBIe MOACUUTHIBAIOT 10 (POPMYAE

(tB - to’nnep )ZOT.HemeT IT
ROE}LH

Im=c, + 3600, (2.17)
rae C, — eAMHOBpeMeHHEBIe 3aTPAThl (Ce6eCTOMMOCTh CTPOUTEABHO-
MOHTaXHBIX PaboT), py6./M?, oTpepeAsieMBIe TI0 ACHUCTBYIOIINM AAST
KOHKPETHOTO palioHa HOPMATHBAM AAS pacyeTa CMETHOM CTOMMOCTHU
CTPOUTEABCTBA; ty, lornepr Zormepr M Cv Iy By — TO Xe, 4TO B hopMyAe
(2.14); R, — conpoTuBAeHHe Temaonepeapade, (M?- °C)/ Bt, orpakaarolei
KOHCTPYKIIUY, IPUHUMaeMOe AASL BAPUAHTOB pacyeTa PaBHBIM HUAU
OAM3KMM 3HAQUEHUIO, OIIPpeAeAeHHOMY IIo hopMyae (2.15).

m OMPEOENEHWE TENNOYCTONYMBOCTY
OrPAXKIAKLLMX KOHCTPYKLII

AL PaliOHOB CO CpeAHEMECAUYHOM TeMIlepaTypol utoad 21 °C u Bellle
AMIIAUTYAQ KOAeOaHMM A, TeMIlepaTypbl BHYTPEHHEHN ITOBEePXHOCTH
OIPA’KAQIOIIVX KOHCTPYKIUM (HAPY’KHBIX CTE€H C TEIIAOBOM MHepIUen
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MeHee 4 U IOKPBITUM C TEIIAOBOY NHepHHel MeHee 5) He AOAKHA OBITh
Goree TpeGyemott ammautyast AP, °C.

OTO OTHOCHUTCA K 3AQHUAM KUABIX, OOABHUYHBIX YUPEKACHUM, ACT-
CKMX AOMOB, @ TaKKe K IIPOM3BOACTBEHHBIM IIOMEII[eHUsIM, B KOTOPBIX
AOMNKHBI COOAIOAQTBECS ONTUMAaAbHBIE HOPMBI TEMIIEPATypPhl U OTHOCHU-
TEeABHOU BAGKHOCTHU BO3AyXa B pabodel 30He UAU IO YCAOBUSIM TEXHO-
AOTHM AOAKHBI IIOAAEPIKUBATHCA IIOCTOSSHHBIMU TeMIlepaTypa U OTHO-
CUTeABHAs BAQJKHOCTB BO3AyXa AMOO TOABKO TeMIepaTypa. TpeObyeMyto
AMIIAUTYAY OIIPEAEASIOT II0 (popMyae

A =2,5-01(t, -21), (2.18)

rpe b, — CpepHeMecsuHasi TEMIIepATypa HapysKHOTO BO3AYXA 3a HUIOAB,
°C, npuHuMaeMasa corracao CHull 23-01-99.

AASL BHYTpeHHeU MOBEPXHOCTH OIPAsKAQIOIINX KOHCTPYKIIUIA aMIIAU-
TYAY KOAeOaHUHN TeMIIepPaTyphl OIIPEAEASIOT 10 hOpMyAe

AEIGC‘I
A = v (2.19)
rae AP — pacueTHas aMIAMTYAQ KOA€OAHHI TeMIIepaTyphbl HapyK-

HOro BO3AyXQ, “C; v — KO3 (PUIMEHT 3aTyXaHUd PacueTHON aMIIAUTY-
ABL KOreOaHUY TeMIlepaTyphl Hapy’KHOTO BO3AyXa B Orpaskparolnei
KOHCTPYKIIUU.

PacueTnyro aMIAuTyaAy KoreOaHUN TeMIIepaTypbl HAPY’KHOTO BO3-
AyXa IMOACUYHUTBIBAIOT IO (pOpMyAe

Imax _Ic
Afﬂ:OﬁAm+BL———Jﬂ, (2.20)
Q’H

rae A, — MaKCHMAaABHASI aMIAUTYAQ CyTOYHEIX KOAeOAHUH TeMIIepaTy-
PBL HAPY’KHOI'O BO3Ayxa B HioAe, °C, npuHuMaeMas corracHo CHull
23-01-99; p — KO3 PUIHMEHT MOTAOIIEHUSI CONHEUHON papualiiui Ma-
TepHaAOM Hapy>KHOM IIOBEPXHOCTU Orpa’kparolel KOHCTPYKIIUH, IPU-
HuMaeMblin coraacuo CHulT 1-3-86; Iax I, — COOTBETCTBEHHO MAKCH-
MaAbHOE W CpepAHee 3HAUEHMSI CYMMapHOUW COAHEYHOUW papuanuu
(mpsaMoM U paccesHHOMN), npuHUMaeMble coraacHo CHulT 23-01-99 ana
HApPY’KHBIX CTEH, KaK AT BEPTUKAABHBIX [IOBEPXHOCTEN 3aIlapHOM Opu-
€HTalluM, U AAS MOKPBITUN, KaK AAS TOPU3OHTAABHOM ITOBEPXHOCTH;
0, — KO3 (PHUITUEHT TeIIAOOTAQYN HaPY>KHOM ITIOBEPXHOCTH OIPa’KAA0-
Il KOHCTPYKITUHU AAST ACTHHX YCAOBHIA, BT/ (M2 - °C), OIIpeAeAsieMbli 1o
dopmyare (2.24).
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B orpaskparonielr KOHCTPYKIMU KO3 (PUITUEHT 3aTyXaHUs PpacueTHOU
AMIIAMTYABL KOAeOAHUM TeMIIepaTyphl HAPY>KHOI'O BO3AyXa MOJKHO
OIIPEAEAUTH IO POPMYAE

(si+0,)(s2+Y)) (s + Yy ) (0, +Y,)

D
v=0,9e5
(s1+Y)(s2+Yy).(s, + Yy, ),

S (221

TAe € — OCHOBaHUe HaTyPaAbHBIX AoTapudMOB (e = 2,718); D — Temnno-
Badg MHePIUSA Orpa’kparolell KOHCTPYKIINY, OlpeAeAsdeMad 110 hopMyAe
(2.2); sy, Sy, ..y S, — TO Xe, uTO B popmyae (2.2); Y, Y, ..., YV, _, YV, —
KO3(p(PUIIMEHTHI TEIIAOYCBOEHUS HAPYKHOU IIOBEPXHOCTU OTAEABHBIX
CAOEB OTpaykparoliei KoHCcTpyKiun, Bt/ (M2-°C), onpepeasieMbie 110
dopmyram (2.22) u (2.23); o, — TO Xe, uTO B popMyae (2.1); a, — TO
>Xe, 4To B (hopmyae (2.20).

IMopsgAOK HyMepaluy CAOEB AT POPMYAHL (2.21) IpUHAT B HaIIpaB-
A€HUM OT BHYTPEHHEH ITOBEPXHOCTH K HaPY’KHOM.

YTOoOHB!I OIIpeAEAUTE KOIPMUIINEHTHI TEIIAOYCBOEHUS HAPY>KHOMU I10-
BEPXHOCTU OTAEABHBIX CAOEB OTPa’kparoiel KOHCTPYKIMM, HYKHO
IIPEABAPUTEABHO BBIYMCAUTH TEIIAOBYIO MHEPIIUIO D Ka’kKAOTO CAOS 110
dopmyae (2.2). KoapdunueHT TenroycBoeHUs Y HAPY’KHOM MOBEPX-
HOCTHU CAOS C TEIIAOBOM MHepIimed D > | mpuUHUMAIOT paBHBIM KO3(d-
(GUMUEHTY TENAOYCBOEHHUS S MaTepHUaAa 3TOTO CAOS KOHCTPYKIJUH.

AAs HapY>KHOU ITOBEPXHOCTHU CAOS C TEIIAOBOM nHepnuelt D < 1 xo-
3(pPUITUEHT TEIIAOYCBOEHUS Y OIIPEAEASIOT PACYETHBIM ITyTeM 110 hop-
MyAaM:

MASI IIEPBOTO CAOS (CUMTAs OT BHYTPEHHEMN ITIOBEPXHOCTH OTrPaskKAQI0-
11el KOHCTPYKITUH)

2
y, = RS+, (2.22)
1+ R,
AAS [-TO CAOS
2
y - Risi +Yi (2.23)
1+RY;,

rae Ry 1 R; — TepMuYecKrue COIPOTUBAEHUS COOTBETCTBEHHO IIE€PBOTO
U i-TO CAOEB OTpakparolei Koucrpykiuu, (M2-°C)/ BT, onpeaeasieMbie
1o opmyae (2.3); 5; 1 5; — KOdPPUITUEHTH! TEIAOYCBOEHUSI MaTepua-
Ad COOTBETCTBEHHO MEpPBOro u i-ro caoes, Br/(m2-°C), mpuHUMaeMbie
o CHull II-3-86; o, — To ke, uTO B popMmyae (2.1).

KoaddunueHT Temn00TAQYN HAPY’KHOM TOBEPXHOCTU OIPa’KAQIOIIEN
KOHCTpyKIuu, Bt/ (M2-°C), AAST A€THUX YCAOBHUU OIPEAEASIIOT 0 Pop-
MyA€e
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o, =(5+10M)1,16, (2.24)

TA€ Vpin — MHUHHMAaABHAS U3 CPEAHUX CKOPOCTEM BeTpa IIo pyMOaM 3a
HUIOAB, IOBTOPSIEMOCTE KOTOPHIX COCTaBAsSIeT 16 % 1 OoAee, MpUHMUMaeMas
coraacHo CHull 23-01-99, 1o He menee 1 m/c.

AAs Hapy>KHOT'O BO3AyXa KO3(MUIIUEHT 3aTyXaHUsI pACUeTHOU aM-
NIAUTYABL KOA€OAHUU TeMIlepaTyphl B OIpa’kAQrolllell KOHCTPYKIMU
MO>KHO OIIPEAEAITh IO POPMYyAAM:

B KOHCTPYKIMSIX C TEIIAOBOU nHepnuenn D > 1,5

v=2P (0,83+3,49%j[31[32, (2.25)
s
rae R, — To xe, uto B opmyae (2.5); B; =0,85+0,15— = (mpu opHO-
SH

D
CAOMHOM KOHCTPYKIUU P = 1); B, :1+0'5RB'HR_ (Ipu OTCYTCTBUU BO3-

AYIIHLIX TPOCAOEK B, = 1). 3A€Ch Sy, U S, — pacyeTHble KOIDOUITUEHTE
TEIIAOYCBOEHMS MaTepuard COOTBETCTBEHHO TEIIAON30AIIIMOHHOIO U Ha-
PY’KHOT'O (OTAEAOYHOTO UAM KOHCTPYKTHBHOT'O) CAOEB, IPUHUMAEMBIE
no CHulT II-3-86; R, , — TO e, 4TO B popMyae (2.5);

B KOHCTPYKIMAX C TeIIAOBOU mHepnuent D < 1,5

v =R,0,, (2.26)

rae Ry u a, — TO Xe, 4TO B popMyae (2.4).

m OLIEHKA COMPOTUBMEHNS
BO3QYXOMPOHVLAHUIO OrPAXGAROLLIX
KOHCTPYK LN

Orpaskparoiye KOHCTPYKIUY 3A@HUN U COOPY’KEHUM 3a MCKAIOUe-
HUEeM 3allOAHEHUM CBETOBBIX IPOEMOB (OKOH, OAAKOHHBIX ABepelt U ho-
Hapel) AOAKHBI UMeTh COIIPOTHBAEHUE BO3AYXOIPOHUIIAHUIO R, He
MeHee TpeGyemoro RIP, (mM2-u-Tla)/Kr, OpeAeAsieMoro o hOpMyAe

R} = % (2.27)
rae Ap — pasHOCTb A@BAEHMM BO3AyXa HAa HAPY)KHOM U BHYTPEHHEU
IIOBEPXHOCTSX OTpa’kAaloIINX KOHCTPyKnuM, Ila, onpeapeasiemMas o
dopmyae (2.28); G — HOpMaTHUBHAsA BO3AYXOIIPOHUII@EMOCTDH OTpak-
AQIOIIUX KOHCTPYKIUA, Kr/ (M 2-4), mpuHUMaeMasi 1o Taba. 2.12,
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Tabnuuya 2.12. HopmaTBHasa Bo34yXONpPOHNLLIAEMOCTb OFpaXXaaloLwmx
KOHCTPYKUWIA 30aHUIA 1 COOPYXEHWIA

OrpaskAarolie KOHCTPYKI[IH G*, xr/(m* 1)

HapysxHble CTeHBl, IepeKPBITUS U MOKPBITH 0,5
SKMABIX U OOIIeCTBEHHBIX 3AQHUM U BCIIOMOTra-
TEABHBIX 3AQHUM U NIOMeIleHUN IIPOMBIIIIACHHBIX
IPeANpPUATUN

Hapy>kHEBIe CTEHBI, IEPEKPHITUS U TOKPBITUS 1
NIPONU3BOACTBEHHBIX 3AaHUHN

BxopHBIE ABEPH B KBAPTUPHL 1,5

OkHa 1 OaAKOHHBIE ABEPH JKUABIX U OOIIIeCTBEH- 10
HEBEIX 3AQHHM, @ TAK)KEe BCIIOMOTATEeALHEIX 3AAHUNA
¥ TIOMETeHUH TPOMBITIIACHHBIX TPEATTPUSITAN;
ABEpHU 1 BOPOTa TPOU3BOACTBEHHBIX 3AaHUN

[TpuMeuaHue. BO3AYXOIPOHHUIIAEMOCTE MEXKAY [TaHEASIMU HaPY’KHBIX JKUABIX
3AQHUM AOAXKHA OBITH He Goaee 0,5 Kr/ (M2-u).

Tabnuuya 2.13. Tpebyemoe conpoTMBrEeHNE BO3AYXONPOHULAHMUIO

R™, (Mm% u-Tla)/xr
HpOI/ISBOACTBeHHLIe M-06
CBETOA3PaALUOHHBIX -0 d3HbIX
3AAHUA 3€HUTHLIX pall . P
OKOH . doHapei (B 3aKpPLITOM
doHapen
IIOAOKEHUN)
Co 3HAUUTCALHLIMU M3- 0,5 — 0,055
OBITKAMU STBHOU TEMAO-
THI (Goaee 23 Br/md)
C He3HAYUTEAbLHBIMU 1,15 1,6 0,11
n30BITKAMU SIBHOU Te-
mAOTHI (Goaee 23 Br/m3)
C KOHAUIIMOHUPOBAHU- 1,6 1,6 —
eM BOo3AyXa

Ha nHapy>kHOI B BHYTPEHHEHN OBEPXHOCTAX OIPa’KAQIOMINX KOH-
CTPYKLUM Pa3sHOCTb AABA€HUU BO3AYXa, Ila, MOJKHO OIIpEeAEAdTh II0

dopMyare
Ap ZO,SSH(’YH _’YB)+O'03’YHVI%1BX’ (228)

rae H — BbIcOTa 3paHUA (OT MTOBEPXHOCTH 3€MAUM AO BepxXa KapHM3a),
M; Y Ys — VAEABHBIM BEC COOTBETCTBEHHO HAPY>KHOTO Y BHYTPEHHETO

66



BO3Ayxa, H/m3; v, — MaKCHMaAbHAsI U3 CPEAHUX CKOPOCTEHN BeTpa o
pyMOaM 3a SHBaph, IOBTOPSEMOCTb KOTOPBIX COCTaBAdeT 16 % u Ooaee,
npuHuMaeMas coraacao CHulT 23-01-99.

YAeABHBIN BeC BO3AyXa

353

=7 98], (2.29)
273+t

Y

rae t — TeMIeparypa BO3AyXa, IPUHUMaeMas AAI BHYTPEHHETO BO3-
AyXa (AAS OIIPEAEAeHUs ¥,), Kak B popMyae (2.1), AAd HAPY’>KHOI'O BO3-
AyXa (AASI OTIpeAeAeHUs ¥, ) — PaBHOM CpeApHeH TeMIlepaType Hauboaee
XOAOAHOM HATHUAHEBKHU.

AN MHOTOCAOMHOU OTrpaskAQIOIIEeN KOHCTPYKIMU COIPOTUBAECHUE BO3-
AYXOIIPOHUIIAHUIO, (M?* 4 - [1a)/KT, CAEAYET OTIPEACASITE IO (DOPMYAE

R,=R, + Ry + ...+ Ry (2.30)

rae R, Ry ... Ry, — COIPOTUBAEHUS BO3AYXOIIPOHUIIAHUIO OTAEABHBIX
CAO€B Orpa’kAAmolel KOHCTpyKuuy, npuHuMaemere 1o CHulT I1-3-86.
Y oKOH U DAAKOHHBIX ABepel >KUABIX U OOIeCTBEeHHBIX 3AaHUN CO-
IIPOTUBAEHUE BO3AYXOIIPOHUIIAHUIO R, AOAKHO OBITH He MeHee Tpedye-
MOTO, OIIPEAEASIEMOTO IO POPMYAEL
23
RP = M, (2.31)
GH
rae Ap u G" — TO Xe, 4TO B hopmyAae (2.27).
TpebOyeMoe CONIPOTHUBAEHNE BO3AYXOIIPOHUIIAHUIO OKOH U (hoHapen
ITPOU3BOACTBEHHEIX 3AaHUN CA€AyeT IPUHUMATB 1o TabA. 2.13.

KOHTPOJIbHbLIE BOMPOCHI

1. Kakune TpeboBaHWsa Ans pauvoHanbHOM OpraHM3auMmn oTonneHus
NpeabaBNATCS K BbIGOPY NNoLaaKy Ans CTPOUTENLCTBA 30aHnn?

2. Kakum TpeboBaHusM 0OMKHbI YOOBNETBOPATL NPON3BOLACTBEHHbIE
3[aHNA N COOPYXXEHUS NS PaLMOHanbHOM OpraHM3aumnm OToMNNeHns
¥ BEHTUNALUN?

3. Y70 Nogpas3ymeBatoT NoA CTENEHbK OrHECTONKOCTN 30aHNA?

4. Ha kakue kaTeropuvm rno B3pbIBOMOXapHOW 1 NoXapHOM 0NacHOCTY
noapasnenstoT NPON3BOACTBEHHbIE MOMELLEHNA?

5. Kakue HoBble BMAbI OrpaxaatoLLmx KOHCTPYKLUMIA U MaTepuanos ans
30aHu Bbl 3HaeTe?

6. Kakoe conpoTuBneHve Tennonepeaaye HasbIBaeTCs 3KOHOMUYECKN
uenecoobpa3HbIM 1 HEM OHO OT/IMYAETCS OT CONPOTUBIIEHWS TEMMO-
nepegaYe no caHUTapHO-TUIMEHNYECKM YCIIOBUAM?
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10.

11.

12.

Kak onpepenstoT TENNOBbIE CONPOTUBIEHMS OrpaXAatoLLnX KOH-
CTPYKUMN?

Kak BnvsitoT TeMNoBbIe BKIKOHYEHUS Ha pacyeT CONPOTUBNEHWI TENMO-
nepepave?

Y70 NofpasyMeBalT Nof TennoyCTOMYNBOCTEH OrpaXaatoLLmx
KOHCTpYKUMiA?

Kak onpepnenvTb amnnutyay koneGaHuin TeMnepaTypbl BHYTPEHHEN
MOBEPXHOCTY OrPaxAatoLLMX KOHCTPYKLMIA?

Y70 Nnogpa3ymeBaroT Nofg ConpoTUBAEHMEM BO3OYXONPOHULAHWIO
OrpaXkaaroLLMX KOHCTPYKLMN?

Kak onpepnenntb conpoTyBReHre BO3QyX0NPOHULIAHMID MHOMOCHOM-
HOW OrpaxxaatoLLEen KOHCTPYKLUUN?



MnaBa 3

CWNCTEMbI OTONNEHUA

CAHUTAPHO-FMIMMEHNYECKVE TPEEOBAHUS
K CUCTEMAM OTOMMNEHNS

BoabIioe BAMSHUE Ha YeAOBeKa OKa3blBaeT MUKPOKAUMAT IIPOU3-
BOACTBEHHBIX NoMellleHUM. OH OIlpepeAsieTcs AeMCTBYIOIIMM Ha opra-
HU3M YeAOBeKa codeTaHHeM TeMIepaTyphl, BAGKHOCTU U CKOPOCTHU
ABIKEHUS BO3AYXQ, @ TaK)Ke TeMIIepaTyphl OKPYKaIOIINUX IOBEPXHO-
CTeu.

[TapaMeTphl BO3AyXa B IIOMENIEeHUAX HeOOXOAUMO O0eCIIeuYnBaTh
C y4eTOM pacyeTHBIX IlapaMeTpPOB HApPY’KHOTO BO3AYXa, YKa3aHHBIX
B Taba. 3.1.

AN JKUABIX, OOIITECTBEHHBIX, AAMUHUCTPATUBHO-OBITOBLIX U TPOM3-
BOACTBEHHBIX ITIOMEIIeHNN IIPU IPOEKTUPOBAHUU CUCTEM BEHTUASIIINH,
BO3AYIIHOTO AYIIMPOBAHUS U KOHAUIIMOHUPOBAHUS TPETHEro KAacca
AAST TETIAOTO TIEPUOAA TOAA CAEAYeT IPUHUMATh IapaMeTphl A Hapy»K-
HOTO BO3AYXa, @ IPU IPOEKTUPOBAHUN CUCTEM OTOIIAEHMS, BEHTUAIIINY,
BO3AYIIHOTO AYIIMPOBAHUS WM KOHAUIIMOHUPOBAHUS AAS XOAOAHOIO
mepuoja ropa M CUCTEM KOHAUIITMOHUPOBAHMS TTEPBOTO KAACCA AAS Te-
TIAOTO TIEPHOAA FoAa — TapaMeTphl b. [Ipu pacueTe cucTeM KOHAUITUO-
HUPOBAHUA BTOPOTO KAACCa CAEAYeT IPUHUMATh TEMIIEPATyPy HapyK-
HOTO BO3AYyXa AAS TEIIAOTO ITeproAad road Ha 2 °C ¥ YAEABHYIO SHTAABIINIO
Ha 2 KAJK/KT HIJKe YCTAHOBAEHHBIX AAS ITapaMeTpoB b.

MukKpoKAUMAT OIleHUBAIOT B paboueil 30He, T.e. B IIPOCTPAaHCTBE
BBICOTOM A0 2 M HaA YPOBHEM IOAA AU MAOUIAAKY, Ha KOTOPOM HaXo-
AUTCA pabodee MeCTO.

ITocTosiHHYIO TEMIIEPATYyPy TEAd OPraHU3M YeAOBeKa IMOAAEPIKUBA-
eT OAaropaps CBOUCTBY TEPMOPETYAAILIUY, T. €. CIIOCOOHOCTU PETryAUPO-
BaTh OTAQUY TEMAOTHL B OKPY’KAIOIIYIO cpepy. OpraHus3M OTAAeT TellAO-
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Tabnuuya 3.1. PacyeTHble napameTpbl HAPY)XHOrO BO3AyXa
B Tensblii/ XonoAHbI Nepruofbl roga

E >§ INapameTpsl A [Mapametpsl b
SR}
] - -
£ g g < 5 N
&8 = = E =
ZoEl Bu | 2, | £ | Bo| 2, | &
Topoga, § g é 5q g3 ) © g £ X o
PEE| B8 | 2 Ol BE| 8y | &
x -5 22 =5 B gz | =5 | 2
TR LN RS
50 oA 4 2, = A 4 2
5 e 15 ) a 2
] 4 4 4 2
g B S &} 5 J
¥
AGakan 52 23,8 511 1 28 54,4 1
—27 -26,8 1 -40 -42,3
Bparck 56 22,5 49 1 27,7 53,2 1
-30 -29,7 -43 -43,1 2
BepXostHCK 68 19,2 46,1 1 26,1 48,1 1
=51 =511 1,5 -59 -59,3 1
23,6 57,8 4,7 23,4 61,5 4,7
BaapuBocTOK 44 onbud A A A [ A (i
-16 -14,2 | 14,8 -24 -253 | 13,5
TposHbIiA 44 28,8 63,2 e 34,9 66,6 1
-5 0 6,3 -18 -16,2 53
AvauHza 68 17,2 47,3 4 22,4 49,9 4
-35 =352 4,2 —46 —46,1 4,5
EnaGyra 56 23,9 511 37 28,3 54,4 37
-19 -17,3 0,4 -33 -28,7 3,2
20 47,7 3,6 254 51,9 3,6
3AaToyCT 56 —_— | — | = _— | == | =
-20 -18,8 3.5 -34 -29,7 3
Hsasoso s | 22 | 408 | 28 | 27 | 528 | 28
-16 —14,2 4,2 -29 —-28,6 3,6
20,6 48,6 4,3 241 52,8 4,3
Kaaununrpap, 56 —_ _— —_ —_— _— | =
-7 -2,9 7.8 -18 -16,3 7
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Ilpogorxenue maba. 3.1

é ’5 [MapameTpsl A INapameTpsl b
(S
Q R -
c g s < g N
=8 2| = g = o g z
SpElEe | 2. £ (B0 2|2
Topoa, s g gl 5 g = 5 o d g & 3}
(=Y 2 o A 2K o m
RN & é 5 R & é A
g d s 9 g« 13} =8 I 3
| eE| 2T | g &8 27| £
c g p 2 p 2
8 g st O st O
¥
22,4 52,2 1 26,3 53,6 1
Kaayra 56 —_— | = | — —_— —
-14 -11,7 4,8 —27 -26,5 3.2
24,4 2 4.1 28,7 4 4,1
AHHQHK 52 - & - i ﬁ -
-15 -13 6,5 -27 -26,5 54
22 49,4 1 2 4 1
MockBa 56 _'3 L — ﬁ 5_ -
-15 -11,7 4,7 -26 -253 4
16,6 41,4 3,8 22 42,7 3,8
MypmMmaHcK 68 — —Q —_— — —Q —
-18 -16,3 8,7 =27 —26,6 8,4
20,8 48,6 4 24,5 52,8 4
Hosropoa, 60 —_— — - —_— | — -
-12 -9,2 5 —27 -26,8 5
241 51,5 1 27,5 54,4 1
HoBoxky3nenk 52 —_— —_— — —_— —_— —
-23 -22,2 2,5 -39 -38,1
26,7 60,3 1 30,1 65,7 1
HoBopoccutick 44 —_— —_— — — —_— | =
-2 3 15,4 -13 -10,5 | 145
22,4 49,4 7 217 7
Omck 56 224 | 494 | 37 | 277 | 536 | 37
-23 -22,2 6 -37 -36,8 5
23,8 511 1 28,4 54 1
IMenza 52 —_— e — —_— —_— —
-17 -155 4,4 -29 -28,8 3.8
21,8 50,2 1 26,3 53,2 1
[Tepmb 56 —_— —_— — —_— —_— | —
-20 -18,9 1,9 -35 -34,9 4,2
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OkoHuaHue maba. 3.1

E 5 INapameTpsl A [Mapametpsl B
SR
v o - -
) o 9] o 9]
58 5 3 = 3
o © 3 < 19 4 g NS) 4 &
; 555 BT | 2g | 2| BT | 2 | B
OpOA, eTg| =24d = @ 5 g B 5
PEE| 22| & | S8 Bx | 8
5 = Bl g =2 = é A = = é =
EE | ZS | EF | 2 | gg | £F | 8
g9 S 4 2 g A 4 2
5§ g 2 3 o
= st O st O
Pocros-ma-Aomy | 48 | 223 | 204 | 36 ) 319 1 607 | 36
-8 —4,2 12 -22 -20,9
Camr-Terepeypr | 0 | 208 | 481 | 1| 248 | 15 | 1
-11 -8 3.5 -26 -25,3 3
ToBOABCK 60 21,2 49,8 ﬂ 26,4 54,4 ﬂ
-22 -20,9 55 -39 -39 4,6
Tonck 56 21,7 49 L 259 52,8 1
-25 -24,3 4,7 -40 —40 3
Vipa 56 23,4 50,7 L ﬁ 54,4 L
-19 -17,6 3.4 -35 -34,5 4,2
XabapoBCcK 48 241 | 607 | 46 284 | 65 | 46
-23 -22,2 8,4 =31 -30,8 6,8
Xuus o | 181 | 448 | 32 | m | 61 | a2
-19 -17,6 59 -30 -29,5 55
Yena6HEHCK 56 | 228 | 481 | 32 | 273 | 523 | 32
-21 -18,8 5 -34 -33,5 4,8
SALTOH 48 29,4 56,5 1 33,2 59,6 1
-14 -11,7 9 -26 -25,6 8
STkyTex 62 ﬁ 48,1 1 28,6 52,3 1
-45 —45,2 1 -55 -55,3 1
21,6 49,8 39 25,8 52,8 3,9
SIpocraBAb 58 —_— | — | = _— | —— | —
-16 -14,2 4,8 =31 -30,6 4
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Ty IIyTeM u3Ay4YeHUs (45 %), koaBeknuu (30 %) u ucnapenus (20 %).
ITpuMepHO 5 % TENAOTEL PACXOAYETCS Ha HarpeB NMUINU U BABIXaeMOTO
BO3AyXa.

TenmanooOMeH opraHK3Ma 3aBHUCUT OT ero (PU3NUYECKOTro HANlPsIKeHHU ],
OKPY’KaIOIUX YCAOBUN U U30BITOYHON TEIIAOTHI, BEIAEASIEMON B XOAE
TEXHOAOTHYECKUX NIpolleccoB. VMICTOUHMKAMU TENAOBBIX HU3AYYeHUU
SABASIOTCSI Hapy’KHBIE CTEHKU HarpeToro o00pyAOBaHUs, TOpSUYHe TPY-
OOIIPOBOABI, 3AEKTPUUECKUE IIPOBOAA M KabOeAHr, 3AeKTPUUYECKHEe Ma-
IIMHLI ¥ allapaThbl, paclAaBA€HHBIE U PaCKaAeHHBIE METAAABl U AD.
[ToBrIlIeHNe TeMIlepaTyphl BO3AYXa CBEPX ONTUMAABHOTO 3HaUeHUS
HapyllaeT TepPMOPETYASIINIO OPTaHU3Ma; TeAO UeAOBeKa y’Ke He OT-
AAeT TeIIAOTY, @, HA0OOpOT, HarpeBaeTcd. TeMIlepaTypa Teaa BHaYaAe
MeAAEHHO, @ 3aTeM BCe OBICTpee HapacTaeT, YeAOBEK OLIYyIIaeT CAa-
06ocTb. C yCUAEHHBEIM BEIAGAEHHEM IIOTAa OPraHU3M YeAOBeKa TepseT
BOAY U COAH, 3aTpPyAHseTcd paboTa KPOBEHOCHOM CUCTEMBI. Takou
reperpeB MOJKeT OBITh IPUYMHON PACCTPOMCTBA CePAEYHO-COCYAUCTOMU
CHUCTEMBI.

[ToaTOMy IpoOeKTHUpyeMble CUCTEMBI OTOIIAEHUS AOAKHEBEI OTBEUYaTh
CAHUTAPHO-TUTUEHUYECKUM TPeOOBaHUAM, 0OeClIeunBas:

IapaMeTpbl MUKPOKAMMATA U YUCTOTY BO3AyXa B OOCAYKHMBAeMOU
30HE IOMEIIeHUN JKUABIX, OOIIeCTBEHHBIX, AAMUHUCTPATUBHO-OBITOBBIX
3AQHUY B IIpepAeAax AOITYCTUMBIX UAWU OITUMAAbHBIX HOPM;

napamMeTphbl MUKPOKAMMATA U YMCTOTY BO3AyXa B pabouell 30He IIpo-
HU3BOACTBEHHBIX, AAOOPATOPHBIX U CKAQACKUX IIOMeIleHUY B 3AQHUSX
AI0OOTO Ha3HAYeHUS B IIpepenaX AONYCTHUMBIX UAM ONTUMAAbHBIX
HODM;

AOIIYCTHMBIE YPOBHHU IIyMa U BUOpanuu OT paboThl CUCTeM U 000-
pyAOBaHUS.

Kpowme Toro, cucTeMbl OTOIIAEHUS AOAKHEI YAOBAETBOPSTH TpebOBa-
HUSM HaAEKHOCTH, II0Kapo- U B3PEIBOOE30MaCHOCTH U 3Heproaddek-
TUBHOCTH.

ITapaMeTpel MEKPOKAUMATA B OOCAYKMBAeMOU 30HE IIOMEIeHUN
JKUABIX 3A@HUM CAepyeT obecneumBaTh B coorBercTBUM ¢ TOCT 30494
(Taba. 3.2).

[TapaMeTpbl MUKPOKAUMATa B OOCAY’KUBaeMOM 30He IIOMellleHUuN
OOIIIeCTBEHHBIX 3AQHUU CAEAYeT 0OeClIeunBaTh B IPEAEAaX ONTUMAAb-
HBIX UAU AOIIYCTUMBIX HOPM TakXe B cooTBeTcTBuUM ¢ 'OCT 30494
(Taba. 3.3).

ITapaMeTpel MEKPOKAKMATA B pabodyel 30HE MOMEIeHUN IIPOu3-
BOACTBEHHBIX 3A@HUY CAeAyeT 00eCIIeunBaTh B IIpeAeAaX ONITUMAAbHBIX
WA AOITYCTUMBIX HOPM B COOTBETCTBUU C CAHUTAPHBIMU IIpaBUAAMU
(Caul'luH) 2.2.4.548 (TabA. 3.4 u 3.5).
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~J Tab6nuuya 3.2. OnTumManbHbie U 4ONYCTNMbIE HOPMbI TEMMNEPATYPbl, OTHOCUTENBHON BNAXXHOCTY 1 CKOPOCTU
P peuxenns sosgyxa B o6cnykMBaemMoil 30He NOMELLEHUIA XXUIbIX 34aHWUA 1 06LEeXNUTUI B XONoAHbI Nepuog roga

Temneparypa BO3AyXa, PesyAbTHpYyTOIast OTHOCUTEABHAsT BAAK- CKOpPOCTb ABUKEHWUSI
°C Temmepartypa, °C HOCTB, % BO3AyXa, M/C
TTomernienme
ONTHMAaAb- | AOIYCTH- | ONTHMaAb- | AONYCTH- | ONTHMAaAb- | AOIYCTHMasi, | ONTUMaAb- | AOIyCTHUMasi,
Hast Mast Hasi Mast Hast He Goaee Hast He Goaee
JKunaas koMHaTa 20...22 18...24 19...20 17...30 45...30 60 0,15 0,2
(20...24) (19...23)

IToMmerlieHME AASI OTABI- 20...22 18...24 19...21 17...23 45...30 60 0,15 0,2
Xa ¥ y4eOHBIX 3aHATUN
Me>KKBapTUPHBIN 18...20 16...22 17...19 15...21 45...30 60 0,15 0,2
KOPHUAOP
BecTuO10AL, A€CTHUY- 16...18 14...20 15...17 13...19 HH HH 0,2 0,3
Hasl KAeTKa
KhapoBas 16...18 12...22 15... 17 11...21 HH HH HH HH

Mpumevanusa: 1. HH — He HOpMupyercs.
2. 3HaueHHS B CKOOKaX OTHOCATCS K AOMaM AAS IIPeCTapeAbIX U ceMel C MHBAaAVUAAMU.



GL

Ta6nuuya 3.3. OnTManbHble U AONYCTMMbIE HOPMbI TEMMEPAaTYpPbl, OTHOCUTESIbHOWM BNAXXHOCTN U CKOPOCTY
ABUXeHMA Bo3ayxa B 06cny)xmBaemor 30He nomelleHuin o6LecTBeHHbIX 30aHNIA B XONOAHbLIA nepuog ropa

TeMmepatypa BO3AYXa, PesyabTHpYIOLIas OTHOCUTEABHAs CKOpPOCTBb ABUIKEHUSI
°C TeMneparypa, ‘C BA@KHOCTB, % BO3AyXa, M/C
IMTomerenmne
AOIYCTH- | ONTHUMAaAb- | AOIYCTH-
OIITUMAAb- AOlTyCTI/I- OIITUMAABb- AOHYCTI/I- OIITUMAAb-
Masi, He Hasl, He Masi, He
Hast Mast Hast Mast Hast
Oonee Gonee Oonee
Kareropuu 1 20...22 18...24 19...20 17...23 45...30 60 0,2 0,3
Karteropuu 2 19...21 18...23 18...20 17...22 45...30 60 0,2 0,3
Karteropuu 3 19...21 18...26 18...20 17..25 HH HH 0,15 0,2
Kareropuu 3a 19...21 18...26 18...20 17...25 HH HH 0,15 0,2
Kareropuu 36 24...26 18...26 23...27 17...26 HH HH 0,15 0,2
Kareropuu 3B 20...22 18...24 19...21 17...23 45...30 60 0,15 0,2
Kareropumn 4 18...20 16...22 17...19 15...21 45...30 60 0,15 0,2
CrnaabHS:
AAST SICEABHBIX M MAQA- 20...22 19...23 19...21 18...22 45...30 60 0,1 0,15
WX Py
AT CPEAHUX U AOIIKOAB- 19...21 18...23 18...22 17...22 45...30 60 0,1 0,15
HBIX IPYIII

I[Tpumeuanue. HH — nHe HOpMupyeTcs.




Tab6nwuuya 3.4. OnTumanbHble HOPMbI TEMNEpPaTypbl, OTHOCUTENbHO
BNa)XHOCTM 1 CKOPOCTUN ABMXEHMS Bo3ayxa Ha pabounx mectax
NPon3BOACTBEHHbIX NOMELLIEHNI B XONOAHbIA nepuog roaa

CropocTh

Kareropus pabor Temneparypa | OTHOCUTeAbHaAd

TemnepaTypa . ABUKEHUS

110 YPOBHIO A TIOBEPXHOCTEH, BA&KHOCTH

Bo3ayxa, °C . BO3AyXa, M/C,
3Heprosarpar, Bt C BO3AYXa, % o Gonee
la (po 139) 22..24 21..25 60...40 0,1
16 (140...174) 21...23 20...24 60...40 0.1
Ila (175...232) 19...21 18...22 60...40 0,2
116 (233...290) 17...19 16...20 60...40 0,2
III (6oaee 290) 16...13 15...19 60...40 0,3

Ta6nuuya 3.5 [onyctumbie HOPMbl TEMMNEPaTYPbl, OTHOCUTENbLHOM
BMaXXHOCTN 1 CKOPOCTU ABWXEHUS BO3Ayxa Ha paboumx mecTax
NPON3BOACTBEHHBIX NOMELLEHUI B XONOAHbIA NEpUog, roaa

R CKopoCTh
Temieparypa Bo3ayXa, ot ABIKEHUST
°C % E BO3AyXa, M/C, He
o g 6onree
: :
S 2 | e %
Kareropus ’§ ’§ E IS [l g é
paboT T T o) z 8 4 8 2
Q9 [ORNS) 2 5 o d v d
10 YPOBHIO X Z g2 ) < E = =
SHepro3aTpar, EE 55 = o FES|ZE=
' 2] m o o £ e B RS
Br z z £ S |gS8|egSt
o g 9z D E g £ g a &
= £ = & 3 OSE|335
2 a s = E E = ® = ®
= < Z 9 = 8 SRS
= & = 2 < 5 < g
g 5 s |3% |i%
2 g
la (a0 139) 20,0...21,9(24,1...250(19,0...26,0 [ 15...75 0,1 0,1
16 (140...174) |19,0...20,9| 23,1...24,0| 18,0...25,0 | 15...75 0,1 0,2
lMa (175...232) | 17,0...18,9| 21,1...23,0 | 16,0...24,0 | 15...75 0,1 0,3
116 (233...290) [ 15,0...16,9| 19,1...22,0 | 14,0...23,0 [ 15...75 0,2 0,4

[Tpumeuanue. OTHOCUTEABHAs! BAAXKHOCTb BO3AyXa He AOAYKHA IIPEBHIIIATh
70 % npu Temnepatype Bo3ayxa 25 °C, 65 % — npu 26 °C, 60 % — npu 27 °C, 55 % —

upu 28 °C.
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HA3HAYEHWE N KIMACCN®PUKALWNA CUCTEM
OTOMNEHNA

B IpOoM3BOACTBEHHBIX COOPY’KEHUAX, 30aHULX U IIOMEIIEHUIX AIO-
OOro Ha3HQYeHUs C IOCTOSTHHBIM UAU AAUTEABHBIM (OOAee 2 4) mpeObl-
BaHMEM AIOAEM, B MOMEIeHUsIX BO BpeMs IPOBEAeHUS OCHOBHBIX
U PeMOHTHO-BOCCT@HOBUTEABHBIX PAbOT, a TAaK)Ke B IOMeIeHUIX, B KO-
TOPBIX ITOCTOSTHHASA TeMIlepaTypa HeoOXOAHUMa 10 TeXHOAOTMUYeCKUM
YCAOBHSM, CA€AYET IPEeAYCMAaTPUBATh COOTBETCTBYIOIIYIO CUCTEMY OTO-
IIAEHUS A IOAAEPIKaHUSA TpeOyeMBIX TEMIIepaTyp BHYTPEHHETO BO3-
AyXa B XOAOAHBIU IIEPUOA FOAQ.

[Tpu BBIOOpE CUCTEMBI OTOTIAEHUS, BUAA U ITapaMeTPOB TEIIAOHOCHU-
TeAs, @ TAK’Ke TUIIOB HarpeBaTeAbHBIX TPHOOPOB HEOOXOAUMO YUUTHI-
BaTh TENAOBYIO MHEPIINIO OTPa>kAaloIINX KOHCTPYKIIUY, a TakyKe Xa-
pakTep U Ha3HaueHUe 3paHUM u coopykenuit (CHull 2.04.05-91).

CucTeMBl OTOIIACHUS IBASIOTCS HEOTHEMAEMOM YAaCTBIO 3AQHUS,
IIO3TOMY OHU AOAKHBI YAOBAETBOPATH CAHUTAPHO-TUTHEHUYECKUM,
TEXHUKO-3KOHOMUYECKUM, aPXUTEKTYPHO-CTPOUTEABHBIM 1 MOHTA’KHO-
SKCIAyaTalJMOHHBIM TPeOOBAHUSIM.

CanumapHo-ruruenudeckue TpeboBaHud (CM. Hoapasa,. 3.1) mpeaycMma-
TPUBAIOT oOeclleueHNe 3aAaHHON TeMIIepaTyphl BO3AyXa B OTallAUBae-
MBIX IIOMEIIeHUAX, a TAK)XKE [IOAAEePKaHUe TEMIIEPATyPhl IOBEPXHOCTHU
OTOIIUTEABHBIX TPUOOPOB, NCKAIOUAIOIEN BO3MOKHOCTD OKOTOB U ITPU-
TOpPaHUS OBIAU.

TexHuko-3KOHOMUYeCcKUue TpeOOBaHUS 3aKAIOUAIOTCI B TOM, UYTOOBI
PacxoABl Ha COOPY’KeHMe U 3KCIAyaTalMi0 OTOINUTEABHOU CHUCTEMEI
OBIAM MUHVUMaAbLHBIMU.

ApxumeKkmypHO-cmpoumeAbHble TPeOOBAHUSA IIPEAYCMATPUBAIOT
B3aUMHYIO YBSA3KY BCEX 3AE€MEHTOB OTONUTEABHOU CUCTEMBI (OTONU-
TEABHBIX IIPUOOPOB, TPYOOIIPOBOAOB U APYTOro 0OOpPYyAOBAHUSA) CO
CTPOUTEABHBIMU apXUTEKTYPHO-IIAGHUPOBOYHBEIMU PeIleHUsIMU IIoMe-
1leHuY, o0ecliedeHNe COXPAHHOCTU CTPOUTEABHBIX KOHCTPYKIIMYU Ha
MIPOTSA>KEHUU BCEro CPOKa 3KCIAyaTallUuM 3AaHU.

MoHma>XHO-3KCnAyamayuoHHble TPeOOBAHUSA K CUCTEMAaM OTOIIAEHUS
3aKAFOYAIOTCS B TOM, UTO CUCTEMBI OTOIIAEHUS AOASKHEBI COOTBETCTBOBATH
COBpPeMeHHOMY YPOBHIO MeXaHN3alluK 1 NHAYCTPUAAW3alll 3aTOTOBU-
TEeABHBIX U MOHTa)XHBIX paboT, obeclneuynBaTh HAAEKHOCTb PabOTH
B TeUueHUe BCEro CpokKa UX 3KCIAyaTalliy, OBITh AOCT@TOYHO IIPOCTHIMHU
B OOCAY’KVBAHUU.

CucreMBl OTOIIA€HUSI BKAIOYAIOT B ceOS TPU OCHOBHBIX 3AEMEHTA:
WCTOYHUK TETAOTHI, TEIIAOIIPOBOABI I OTOIIUTEABHBIE TPUOOPHI.
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Ta6nwuuya 3.6. Knaccudukauus cuctem otonneHus

IMo cocoby ITo mecTy
ITo Bupy
nmepeMelnieHus1 PACIIOAOKEeHUA HpI/IMe‘-IaHI/Ie
TEIIAOHOCUTEAA
TEIIANOHOCUTEAAd VICTOYHUKA TEIIAOThI
Boasuzbie C IpUHYAUTEAB- LlenTpaabHbIE AByX- U OAHO-
HBIM IOOY>KAE€HUEM | MeCTHBIE TpyOHBEIE
C ecTecTBeHHBIM MecTHBIE
noOy>kKAeHueM
INapoBrie Hwuskoro paBreHus — C caMOTeuYHBIM
BO3BpaTOM
KOHAEeHcaTa
Bricokoro paBae- — C KOHAEHCAaT-
HUS HBIM 0aKOM
U HacOCOM
Bosaymisere CoBMecCTHEBIE — ITpamoTounble
C BEHTHUASAIINEN
PenupryasanuoH- — —
HbIe
ITeunnsie C ecTecTBEHHBIM MecTHbIe TTIeun TonmauBo —
(orHEBO3AYII- | MOOYKA€HHEM yMepeHHOro Ipo- | Topd, ApoBa
HEIe) rpeBa, NOBHIIIEH-
HOTO IIPOTPERS,
HeNpepLIBHOTO
TOpeHusi, OTOIU-
TeABHO-BapOYHbIe
HeTtennroemkue TonmauBo —
¥ TEeIIAOEMKUe YTOAB, ra3
Papnaiiuon- To xe MecTHBIE AyYU- TonAamBO — ras
Hble CTBI€ OTOIIUTEAU
OAeKTpuue- C mpomexyTou- MectHbIE —
CKue HBIM TETIAOHOCHUTE-
AeM (BOAQ, CIielu-
aAbHAS JKUAKOCTD,
BO3AYX)
C HenoCpepCTBeH- » —
HBIM 000TpPEeBOM
TTOMeIleHUS
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CucreMbl OTONAEHUS KAACCUPUIUPYIOT IO BUAY UCIOAB3yEMOTO
TENAOHOCHUTEAS, CIIOCOOy MepeMellleHUsI TEIAOHOCUTEAST U MeCTy pac-
MIOAOKEHUS UCTOUHUKA TENAOTHI (TabA. 3.6).

Hauboaee 3¢pdpeKTUBHBI B CAHUTAPHO-TUTHEHNYeCKOM OTHOIIIEHUHN
CHUCTEMBI BOASSHOTO M IIAapOBOTO OTOIAEHUS, B KOTOPHIX B Ka-
JeCcTBe TENAOHOCHUTEAS UCIOAB3YIOT COOTBETCTBEHHO TOPSUYIO BOAY
u BopgHOU map. OAHAKO U 3TU CUCTEeMBI IPUMEHSAIOT C OTpaHuye-
HUAMH. VX yCTaHOBKA He AOIYCKAeTCd B IMOMEUIEHUSAX, B KOTOPHIX
XPaHATCSA UAU IPUMEHSIIOTCS KapOuA KaAbLWs, KAAUW, HATPUM, AUTUN
U ApyTHue BellleCTBa, CIIOCOOHEBIE IIPU B3aUMOAENCTBUU C BOAOM 3aro-
paThCs, B3PBIBATHCSA UAU PA3AaraThCs C BHIAGA€HHUEM B3PBIBOOIIACHBIX
BeIlleCTB, a TAK)Ke B IIOMeNeHUAX, B KOTOPBIX BO3MOJKHO BBEIAEAEHHE
B BO3AYX UAU OCa’KAEHHE Ha IOBEPXHOCTHU CTPOUTEABHBIX KOHCTPYKITUHN
1 000OPYAOBAHUSA BeNIEeCTB, CIIOCOOHBIX K CAMOBOCIIAAMEHEHHUIO IIPU
COIIPUKOCHOBEHUU C TOPSYNMU IIOBEPXHOCTSIMU HarpeBaTeAbHBIX IIPU-
OOpOB U TPyOONIIPOBOAOB (HAIIpUMep, IIapoB cepoyraepoaa). Bo Bcex
CAyYasiX IIOBEPXHOCTHU HarpeBaTEABHBIX IPUOOPOB He AOAKHEI UMETh
Temuepatypy Bbiie 150 °C. [Ipyu HaAUYNUYM B ITIOMeEIeHUSX HeB3PhIBO-
OTIaCHOM, OPTaHUYECKOM, BO3TOHSIEMOM MAU HESIAOBUTOM ILIAM 3Ta
TeMIlepaTypa He AOAKHA npeBbelmaTh 110 °C. VI3BeCTHO, 4TO y’Ke IIpU
Temneparype 80 °C MOryT IPDOUCXOAUTEL BO3TOHKA, PA3AOKEHUE U IIPU-
ropaHue OpraHN4eCcKOU MBIAY, COIIPOBOYKAAEMOe HEIIPUSATHBIM 3aI1aXoM
rapu. HarpeBaTeabHBEIe TPUOOPHI AOAJKHBI UMETh FAAAKYIO ITIOBEPX-
HOCTB, YAOOHYIO AASI CUCTEMATUYeCKOM OYUCTKU. HarpeTbsle moBepx-
HOCTH OTONUTEABHBIX IPUOOPOB IIPEACTABAIIOT OIIACHOCTh IIPU Ha-
AWYUU B IIBIAM OPTaHUYECKUX BEIeCTB, HAIIPUMED IIEAAYAOHAQ, AU-
3TUAOBOIO 3(HUPa M APYIMX A€TKOBOCIAAMEHSIOMUXCSI U Pa3AeAsio-
LIMXCS BeIecTB.

Hanbonaee Oe30IIaCHBIM SIBASIETCS BO3AYIIHOE€ OTOIAEHUE, IPU
KOTOPOM HarpeBaHUe BO3AyXa IIPOU3BOAUTCSI B Karopudepax. B Takux
CHCTEMaxX B Ka4eCTBe TEIAOHOCUTEAS OOBIYHO HCIOAB3YIOT FOPSIUYIO
BOAY uAHU nap. OAHAKO B OTAEABHBIX CAYYasX AAS IIOAOTPEBA BO3AyXa
AOITyCKaeTCs IpuMeHeHue ra3a [B 3paHusax | u Il crenenelt oraecTo-
KOCTHU C IIPOM3BOACTBEHHBIMU IOMelleHUuaMu Kateropuu I' u A (cM.
TaOA. 2.3) IPU YCAOBUU YAAACHUS IPOAYKTOB TOPEHUS HETIOCPEACTBEH-
HO HapyXXy| ¥ dA€KTPpUYECKOU SHEePIuu.

AAg oborpeBa KOTTeAKeM, KBapTUP, 0(pUCOB, MAaCTEPCKUX, TOPTOBBIX
NIaBUABOHOB, CKAGAOB, BAHHBIX KOMHAT U PSIAd APYTHX IIOMeIleHU’
B HACTOsIIlee BpeMs CTaAU IPUMEHSTh 9A€KTPOKAMUHbBI, IA€KTPOKAAO-
pudepsl, IOAOTPEBaeMble IIOABI U APyTHe 3AeKTPUPUIUPOBAHHEIE
OTONUTEABHBIE IPHUOOPHI OTEYECTBEHHOTO U 3aPy0e’KHOI'O IIPOU3BOA-
CTBA.
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ONPEAENEHWNE NOTEPb TEMNOTbI 3AAHUA
HYEPE3 HAPY)XHbIE OrPAXKAEHNA

AAs obecnieyeHNs B IOMEIIEHUAX IIapaMeTPOB BO3AyXa B IPEeAeAax
AOIIYCTUMBIX HOPM (CM. TaOA. 3.2...3.5) Ipu pacyeTe TENAOBOU MOII]-
HOCTHU CHUCTEMBI OTOIIN€HUA HeO6XOAI/IMO YYUTBIBATE:

IIOTEPU TEIIAOTHI Yepe3 OTPa’kKAAIoIe KOHCTPYKIIMK 3AaHUN U II0-
MeIleHuH;

Pacxop TEIMAOThEI Ha HAarpeBaHUe I/IH(bI/IABTpYIOHleI‘OCH B IIOMeIlleHunA
Hapy’KHOTO BO3AYXa;

pacxop TEeNAOTHl Ha HarpeBaHMe MaTepPUaAOB M TPAHCIOPTHBIX
CPEACTB, IIOCTYIAIOUIUX B IIOMEIIeHd;

IIPUTOK TEIIAOTHI, PETyAIPHO IIOCTYIAIoIel B IOMeIl[eHUs OT JAeK-
TPUYeCKUX NPUOOPOB, OCBEIIEeHUs, TEXHOAOTUUEeCKOTO 000PyAOBaHUS
1 APYTuX UCTOYHHKOB.

[MoTepu TenAOTHI Yepe3 BHYTPEHHME OTPa’kAQIoIe KOHCTPYKINHU
HOMeHLEHI/Iﬁ He YYUTBIBAIOT, €CAU PA3HOCTE TeMIIepaTyp B 3TUX IIOMe-
meausx MexHee 10 °C.

[Tpu BEIOGOpPE 0OOPYAOBAHUS AL OTOIIAEHUS 3AQHUM MCXOAHBIM SIB-
AsSIeTCsI pacueT TENAOBHIX IOTEPh CKBO3b HAPY’KHBIE CTPOUTEAbHEIE
Orpa>XpAeHus 3AdHUA — CTEHBI, IIEPEKPLITUS, IIOKPBITUA, IIOABI X IIPOE-
MBI (OKHQ, (pOHApH, ABEPHU U BOPOTA).

OcHoBHble nomepu meniombl 3paHUSA (), BT, CKAQABIBAIOTCA U3 MO-
TepPb TEIIAOTEI BCEMU OTPA’KAAIOINUMU KOHCTPYKIUIMU:

m
Q=2 Q: (3.1)
i=1
rae Q; — IOTepU TEIAOTHL KaXKAOU I-U Orpa’kAAoIell KOHCTPYKIMEN.
OHU oNpeAeAsTIoTCs II0 POPMYyAe

Q =FEk;(t,—t,)n, (3.2)

rpe F; — pacyeTHad MAOIIAAb [-U Orpa’kparoleld KOHCTPYKIUY, MZ%
k; — xoapdpuneHT TenmAoIlepepaun i-M OrpaskAarollel KOHCTPYKIMY,
Bt/ (Mm% °C), onpepeasiemslii o popmyae (1.18); t, — pacueTHass TeM-
IepaTypa Hapy’>KHOTO Bo3Ayxa, °C, IpuHUMaeMasd 1o Taba. 3.1; {,— pac-
YeTHas TeMIlepaTrypa Bo3Aayxa pabouel 30HEI moMmelleHus, °C, IpUHU-
MaeMas 110 TabA. 3.2...3.5; n — KO3 PUIMEHT, 3aBUCAITUN OT IIOAOKE-
HUS Hapy>KHOM ITIOBEPXHOCTH OIPA’KAAIOIIeN KOHCTPYKIIUU I10 OTHOIIe-
HHIO K HAPY’)KHOMY BO3AYyXy, IPUHUMAEMEIN 11O TabA. 2.5.

Pacyetnyto nromaas F; K&KAOTO 3A€MEHTa OIPa’kKAQIOIINX KOHCTPYK-
UM OIPEAEASIOT IIyTeM IEePEeMHOKEHUs ero AMHEWHBIX pa3MepoB,
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YKa3aHHBIX Ha puC. 3.1 (¢ TOUHOCTEIO AO 0,1 M?%). AAUHY HAPYKHBIX CTEH
YTAOBBIX IOMEIIIEHUN U3MEPSIOT OT OCEN BHYTPEHHUX CTEH AO BHEIITHUX
IIOBEPXHOCTEU YTAQ, & HAPY’KHBIX CTEH HEYTAOBBIX KOMHAT — MEXAY
OCSIMU BHYTPEHHUX CTeH. BEICOTY Hapy’KHBIX CTeH IIepBOTO 3Ta’ka M3-
MepSIOT C Y4eTOM KOHCTPYKIIUM IToAd. EcAM oA pa3MellleH Ha TPYHTe,
TO U3MePSIOT PACCTOSHUE OT YPOBHS YHUCTOTO IIOAA IIEPBOTO 3Ta)Ka A0
YPOBHS YUCTOTO IIOAQ BTOPOT'O 3TA’Ka, & €CAU IIOA PACIIOAOKEH Hap He-
OTAIIAMBAEMBIM IIOABAAOM, TO OT HIKHEN IAOCKOCTH KOHCTPYKIIUY IIOAQ
IIepBOTO 3Ta’kKa A0 YPOBHS YHCTOTO IIOAA BTOPOrO 3Ta)ka. Ecau moa
CKOHCTPYHUPOBAH Ha Aarax, TO U3MepsIOT BEICOTY OT YPOBHS 3€MAU AO
YPOBHS YHUCTOTO IIOAA BTOPOT'O 3Ta)Ka. BEICOTY CTeH y IPOMEsKYTOUHBIX
Takey 3MaHUS U3MePAI0T MeXAY YPOBHEM YHCTOTO IIOAA COOTBET-
CTBYIOIIUX 3Ta’KeM, @ BEPXHEro 3Taka — OT yPOBHS YHUCTOTO IIOAQ
9TOTO 3Ta’Ka A0 YTENASIOIIETO CAOSI UEPAQUHOTO ITepeKphIThs. [Thoma-
AW OKOH, (pOHApeu, ABepel U3MepSIOT 10 HaUuMEHBIIEMY pa3dMepy
B CBETY, a IIEPEKPBITUN (4ePAAKOB, HEOTAIIAMBAEMBIX IIOAOB) — IIO pac-
CTOSTHUIO MEXKAY OCSIMU BHYTPEHHUX CTeH. [IN0IaAb IOAOB, A€KAIIUuX
Ha IPyYHTE UAU AAQTaX, PACCUUTHIBAIOT IO 30HAM, IIPEACTABASIOIIUM CO-
OOM MOAOCHI IIMPUHOMN 2 M, YCAOBHO IIPOBEAEHHEBIE ITaPAAAEABHO Ha-
PY’KHBIM CT€HaM. Y YTAOBBIX ITIOMeEIeHUH IIAOIIAAB IIEPBOM 30HHI B YTAY
HApPY>KHBIX CT€H YUYUTBIBAIOT ABAKABL.

HC HC
I 0 o)
24 | 24
=
1’30Ha & IT IT
1l 3oHa =
2 o ol |[F=a o
4[{ g = § s gi
@) - E
III 3oHa
1 l_n_ '-L|
— ] L I
ét[{ % 20N 2 M HC 1T
= =
II3oma |[ (i) [E
HC_| | =] OA
\1¢/I 30Ha 2 M 2 N 1
(II 30HA 2 M
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Puc. 3.1. MNMpumepbl 06Mepa HapyXHbIX Orpax4aroLmx KOHCTPYKUMIA 1 nona
3paHus:

HC — HapyxHas ctena; O] — okHo gBonHoe; 1 — non; MT — non Tennbin
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HOTepI/I TEIIAOTEI HOA?;eMHOfI YACTBIO HAPY>KHBIX CT€H OIIPEACAAIOT
TaK JKe, KaK U AN HEYTEIIACHHBIX ITIOAOB HaA T'PYHTE, HO paBGI/IBKy Ha
30HBI HQAYMHAIOT B 3TOM CAy4Yde Yy CTeH OT YPOBHS IIOAQ. HpI/I HAAWUYNH
YTEIIAUTEeAS B KOHCTPYKI WU II0AA HY>KHO 00s13aTeABHO Y4YUTHIBATH T€P-
MU4YeCKoOe COIIPOTHUBACHUE CAOS YTEIIAUTEeAAd

R}, =Ryon +8/A, (3.3)

rae R,,, — COIpOTHUBAEHUE TeIAollepepade IIoAa 0e3 YTEIAUTEeAS],
(M%2-°C)/BT; 8 — TOAIIIMHA CAOSI YTEIIAUTEAS], M; A — KO3(PPUITUCHT
TEIIAOIIPOBOAHOCTH YTEIASIIoIIero caost, Br/(m-°C).

[Tpu yTenAeHHOM IIOAY, PACIIOAOKEHHOM Ha Aarax, ero COIIPOTHUBAE-
HUe TeIAONIepeAaue CAEAYET PACCUUTHIBATE IO (POPMYyAE

R =118(Ryo, + /). (3.4)

AobaBounble nomepu menAombl OTPAKAAIOIIUMYU KOHCTPYKIIUAMUA
IIOMeIeHUN OIleHMBAIOT B AOASIX OT OCHOBHEIX IIOTEPh C IIOMOIIBIO
Ko3(ppunueHToB B; uf,.

B noMeneHUAX At060T0 Ha3HaUeHUI AOOaBOUHbBIE IOTEPU TEIIAOTHI
yepe3 Hapy’KHble BePTUKAAbHBIE 1 HAKAOHHEBIE CTEHBI, ABEPU U OKHQ,
OPHEHTHUPOBAHHBIE Ha CeBeP, BOCTOK, CEBEPO-BOCTOK U CEBEPO-3amaj
VYUTBIBAIOT IPHU ITOMOIU KoddduinenTa ;, IpUHNMaeMOTO PaBHLIM
0,1, Ha roro-BocTok u 3amnap — 0,05; B yrAOBBIX IOMEIIEHUIX — AOIIOA-
HuUTeAbHO 110 0,05 Ha KaXKAyIO CTEHY, ABEPb U OKHO, €CAU OAHO U3 yKa-
3@HHBIX OTPa’KAEHUM OPUEeHTUPOBAHO Ha CeBep, BOCTOK, CEBEPO-BOCTOK
UAM ceBepo-3amap, U 1o 0,1 B ApyTUX CAyUYasaX.

[Mpu momomu KoacddunuerTa P, yYIUTHBAIOT A00aBOYHEIE IIO-
Tepu:

yepe3 HeobOOrpeBaeMble ITOABLI IIEPBOTO dTa’ka Hap XOAOAHBIMU TIOA-
IIOABSMH 3A@HUM B MECTHOCTSX C PaCUeTHOM TeMIIepaTypoi Hapy KHO-
ro Bo3payxa —40 °C u HuKe (napameTphsl B); B aToMm caydae B, = 0,05;

yepe3 Hapy’KHbIe ABepH, He 000OpPyAOBaHHBIE BO3AYIIHBIMU AU
BO3AYIIHO-TEIAOBEIMU 3aBecaMu. AAS TPDOWHBIX ABEPEHN C AByMS TaM-
OypaMu MeXXAY HUMH IpUHUMAIOT B, = 0,2H; AAS ABOMHBIX ABepel
c TaMOypaMu MesXAY HUMU O, = 0,27H; AT ABOMHEIX ABepelt 6e3 TaM-
oypa P, = 0,34H; prst opAMHAPHBIX ABepelt 3, = 0,22H, rae H — BBICOTa
3MaHUS, M, OT CPeAHeM IIAaHUPOBOYHOM OTMETKH 3€MAM AO Bepxa Kap-
HM3Qa, EeHTPAa BBITSKHBIX OTBEPCTUM (DOHAPS MAU YCThS IIaXTHI;

yepe3 Hapy’KHBEIE BOPOTA, He 0OOPYAOBAHHBIE BO3AVIIHBIMU UAU
BO3AYIIHO-TEIIAOBBIMU 3aBeCaMM; IIPUHUMAIOT P, = 3 IPU OTCYTCTBUU
TamMOypa u B, = 1 npu Haruuuu TamMbypa y BOPOT.
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Ta6bnuuya 3.7. Pacuyet Tennonorepb 3aaHus
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Obuwjue nomepu menAomael OIIPEAEAIIOT, CYMMUPYS OCHOBHEIE U AO-
OaBOYHBIE IOTEPU TENAOTHL Uepe3 Ka*kXAYI0 U3 OrPa’kAarolInuX KOH-
CTPYKIMH,

Quon = 2 Q1 (141 +B2) = Y ik (1, ~1,)(1+By +Bo)n. (3.5)

[MToaydeHHBIN pe3yABTaT OKPYIASIOT A0 10 Br.

PacyeThl OCHOBHEIX U AOIIOAHUTEABHBIX IIOTEPH TEIIAOTHL Yepe3 OT-
AEABHBIE OTPA’KACHHUST KA’KAOTO IOMEeNleHUsI 3AAHUST CACAYeT BeCTH
B TaOAMUYHOM (popMe (TabA. 3.7).

ONPEAENEHWNE TEI'IJ'IOBQI7I MOLLIHOCTW
OTONWUTEJIbHbLIX YCTPONCTB

TernoByI0 MOIITHOCTB OTOIMUTEABHBIX TIPUGOPOB Qyy, BT, pasmerrae-
MBIX B Ka>XAOM OTAIAMBAaeMOM IIOMeIleHUU, ONPEAEASIOT C YIeTOM
O0IIKX MOTePh TEIIAOTEL Yepe3 OrPaykAAroNe KOHCTPYKIMH Qg Te-
MIAOTHI, PACXOAYyEeMOM Ha HarpeBaHUE IIOAABAEMOTO NIPUHYAUTEABHOU
BEHTHUAALUEN UAM MH(MUABTPYIOIIErocsa Bo3ayXa (., MOCTYIAIOIINX
B IleX XOAOAHBIX MAaT€PHAAOB M BBE3KAIOIUX B IOMEIIeHU I1€X0B
CpeACTB TpaHcnopTa @, @ TaK’Ke TEIAOTHI OT OBITOBLIX MCTOUHHUKOB
B JKUABIX NTOMelleHusIX (g, (Ta30Bble UAU 3AeKTPUUYECKHe IIAUTHI,
CTUpPAAbHBIE MAIIMHBI, KyXOHHBIE KOMOANHBI), 0OOPYAOBAHUS U TEIIAO-
HW3AYYAIOIIUX MAaTePUAAOB B IIPOM3BOACTBEHHBIX Ilexax (Qys (meun,
BaHHBI, METAANOIIPOKAT U AP.), SAE€KTPOOCBEIEHNI U dIAEKTPOOOOPYAO-
BaHuga Q,,.

AAS IPOU3BOACTBEHHBIX ITOMEIIeHUU

Qr[p = Ooﬁm + OBos + QMT - QOG - OBJ\' (36)

AAI TPOMBIMIAEHHBIX NPEANPUSATUN 3aTPaThl TEIAOTHI
Ha HarpeBaHUE UHQUAbMPYIOW,Erocsi HAPY>KHOT'0 BO3gyXd OTIPEAEASIIOT
1o hopMyae

Quos, =028 Gronc(ty — 1) K, (3.7)

rae ZG,m — Macca UH(PUABTPYIOLIETOCS B €AUHUIY BpEMEHHU BO3AyXa
yepes3 BCe Orpa’kAaroliiyie KOHCTPYKIIUMY ITOMellleHUs, KI/4; ¢ — YAEAb-
Hasl TeIIAOEMKOCTb BO3pyXa, KAXK/ (KT -°C); t,, t, — pacyeTHBIe TeMIle-
patypsl, °C, BOo3ayxXa B IIOMEIeHUU U HapYy’KHOTO BO3AyXa B XOAOAHBIN
epuoA ropa (mapaMeTpsl b); K — K03 UIMEHT yueTa BAUSHUS BCTPEY-
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HOT'O TENAOBOTO ITIOTOKA B KOHCTPYKIIMAX, paBHBINA 0,7 AAS CTBIKOB IIa-
HeAeM CTeH U AL OKOH C TPOMHEBIMHU nepenaetaMy, 0,8 AN OKOH C pas-
AEABHBIMHU TIepenAeTaMu U | AAST OAMHAPHBIX OKOH M OTKPBITBIX IIpoe-
MOB.

3aTpaTkl TEIAOTEI Ha HarpeBaHUe BO3AYX4a, YAQASIEMOTO 13 IOMellleHUN
SKUABIX U OOIIIeCTBEHHBIX 3AaHUN MTPU €CTECTBEHHOM BLITSI)KHOM BEHTH-
ASIINY, HEe KOMIIEHCUPYeMbIe TIOAOTPETHIM TPUTOYHEIM BO3AYXOM,

Quos =0,28L pc(t, —t,)K, (3.8)

rae L, — OOBEeMHBIN Pacxop YAAASIEMOTO BO3AYXa, M3/4; p — IIAOTHOCTh
HapY’KHOTO BO3AyXa, Kr/m>.

KoanuecTBO BO3AyXa, TH(OUABTPYIOLIErOCS B [IOMELIleHUe Yyepes3 He-
NIAOTHOCTH HapPY>KHBIX OTPA’KAQIOUINX KOHCTPYKIIUM, OIIPEAEASTIOT 110

dopmyre

0,21> Ap?*’F, ApY°F

z BO3, — z P + z Py T2 +ZA[)§'5I, (3.9)
RHl RHZ

rae F, R,, — COOTBETCTBEHHO MAOIAAb OKOH U (hOHApPEU U UX COIIPO-

THUBAEHUE BO3AYXOIIPOHUNaHUto (Taba. 3.8); F,, R, — COOTBETCTBEHHO
TIAOITAAB HapY KHBIX ¥ BHYTPEHHUX ABEPEN, BOPOT M OTKPBITHIX IIPOEMOB
U MX COIPOTHBAEHNE BO3AYXOIIPOHUIIAHUIO (AAS ABEpPEN IOMeIleHUs
caepyeT mpuHUMATh paBHEIM 0,3, (M2-u-Tla)/Kr, AAST ABepell IIpU BHI-
XOA€ U3 KOPHAOPOB Ha OTKPBITHIE MOXKapHBIe AecTHUNE — 0,47,
(M2-u - TTa)/KT, AAST HAPYKHEBIX ABEDEI IIPU BXOAE B 3AaHHE Yepes3 TaM-
6yp — 0,14, (M? - u - [Ta)/Kr, AAST BOPOT U TPOEMOB — 10 pacuery); Ap; —
Pa3HOCTb AABAEHHUM BO3AyXa HA HAPY’KHOU U BHYTPEHHEN TOBEPXHOCTAX
OKOH U (hoHapeu; Ap, — TO Xe, HAPY’>KHBIX ABEPEl, BOPOT U OTKPBITHIX
NIPOeMOB; Ap; — TO >Ke, CTBIKOB CTEHOBBIX IIaHeAel; | — AAMHA CTBIKOB
CTEHOBBIX ITaHEAEH, M.

Pa3zHOCTE paBAEHUN BO3AYXa Ha HAPY’KHOU M BHYTPeHHEU NOBEPX-
HOCTSX [-H OrpaskAQolel KOHCTPYKIIUH OIIPEAEATIOT IT0 (hopMyAe

Api = (H _hi )(YH _’YB)—'— O'5pV2(CHaB - CHOA )kH — P (310)

rae H — BBICOTA 3paHUS OT YPOBHS 3€MAU AO BepxXa KapHU3a, IeHTpa
BBITSIDKHBIX OTBEPCTUU (pOHAPS MAM LIaXThI; h; — pacueTHas BBICOTA OT
YPOBHS 3eMAU AO BepXa OKOH, ABepell, BOPOT IPOEMOB UAU AO OCH
TOPHU30HTAABHBIX U CePEeAUHBI BePTUKAABHBIX CTHIKOB CTEHOBBIX IIaHe-
AW} Yy, Vs — VAEABHBIN Bec, H/M3, cOOTBETCTBEHHO HapPYKHOTO BO3-
AyXa M BO3AyXa ITOMEIeHUs, OIIpeAeAsieMbIl 1o popmyae 3 463/(273 +
+ t); p — MAOTHOCTb HaPY’KHOTO BO3AyXa Kr/M3; Vv — CKOPOCTH BETPa,
M/c, npuHEMaeMas 1o Taba. 3.1; Cy,, u Cp,, — a3pOAMHAMHUYECKHE
KO3 (PULIMEHTEI COOTBETCTBEHHO AAS HABETPEHHOU U IIOABETPEHHOU
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Tabnuuya 3.8. ConpoTuBneHne BO3QyXONPOHULIAHMIO 3aMOfHEHWIA
CBETOBbIX NPOEMOB

Yucro R,y (M?-4-Tla)/kr
3aroAHeHre CBETOBOTO YIAOTHEHHBIX
nmpoeMa [IPUTBOPOB ;OG:HO | rybuaroit | moaymepcrsi-
3aTIOAHEHUS y PEe3UHBI | HOTO IIHypa
peraHa

OAMHApPHOE OCTEKAEHUE UAU 1 0,26 0,16 0,12
ABOMHOE OCTEKAEHUE B CIia-
PEHHBIX TepernAeTax
ABOWHOE OCTeKACHHUE B pas- 1 0,29 0,18 0,13
AEABHBIX IIepeIlaeTax 2 0,38 0,26 0,18
TpoiiHOe OCTEKAEHUE B pas- 1 0,30 0,18 0,14
ACABHO-CIIAPEHHBIX ITepere- 2 0,44 0,26 0,20
Tax 3 0,56 0,37 0,27

TIOBEPXHOCTEU OTrPasKACHUM 3paHus, IpuHuMaeMsble o CHull 2.01.070-
85; ky — KoadhdULUEeHT yyeTa U3MEHEHUS CKOPOCTHOTO AABAECHUSA
B 3@aBUCHMOCTHU OT BBICOTHI 3AaHUSA (TabA. 3.9); pyy — YCAOBHO IIOCTO-
SIHHOEe AABAeHUE BO3AyXa B IIOMeIeHUU (3AaHMHU), ONIpeAeAsieMoe pac-
YeTOM U3 YCAOBUS COOAIOAEHUS PABEHCTBA MACC BO3AYXQ, ITOCTYIAO-
IIero B IOMEIleHNe (3AQHUE) U YAAAIEMOTO U3 HETO B PE3YABTATE WH-

Tabnuuya 3.9. KoacdduruneHT nameHeHnss CKOPOCTHOrO AaBreHus
BeTpa

3Hauenust ky IpY THIIe MECTHOCTH
BricoTa 3panus, M
A B C
5 1 menee 0,75 0,5 0,4
10 1 0,65 0,4
20 1,25 0,85 0,55
40 1,5 1.1 0,8
60 1,7 1,3 1
80 1,85 1,45 1,15
100 2 1,6 1,25

[Tpuw™Meuanune A— OTKPHIThE IOOEPEXKbSI MOPEH, 03eP, BOAOXPAHUAMIIL,
AECOCTeIlN U TYHAPHI; B — ropoackmue TeppuTOpHUU, A€CHBIE MaCCUBBI U APyTHe
MECTHOCTH, PABHOMEPHO ITOKPHITHIE IIPENSATCTBUIMU BbIcoTOM 6oaee 10 M; C — ro-
POACKME PaliOHBI C BEICOTOM 3aCTPOUKM Ooaee 25 M.
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(PUABTPAIINY U 3KCHUABTPAINU Yepe3 Orpa’kparoliiie KOHCTPYKIIUU
[B moMelleHUAX (3AQHUAX), UMEIOIINX CUCTEMBI C UCKYCCTBEHHBIM IIO-
Oy’KA€HHEM, IIPU pacyeTe p,, CAEAyeT YUUTBHIBATH AUCOAAAHC MAcC
BO3AYXQ, IOAABAEMBIX U YAAASIEMBIX 3TUMM CUCTeMaMHt U3 ITIOMellleHus
(3panmg)].

3aTpaThl TEIAOTH HAa HarpeBaHUE XOAOGHBIX MamepuaroB Q, U
MPAHCNOPMHBIX CPegCcmB, Bbe3’KaloUuX B IIPOMU3BOACTBEHHEIE ITIOMe-
menust, Qr, OIPEAEASIIOT IO (POPMyAaM

Q. =G,c(t, —t.,)Bi (3.11)

Qup =GB, (3.12)

rae G, — Macca NOCTYHAIIero B IeX (B eAMHUIY BpEMEHHU) XOAOAHO-
TO OAHOPOAHOTI'O MaTepHrana Kr/4; ¢ — yAeAbHas MaccoBasi TEIIAOEMKOCTh
MaTepHaAaa, KAXK/ (kr -°C); t, — TeMIlepaTypa BOo3AyXa BHYTPH IToMellle-
Hus, °C; t, — TeMIepaTypa IIocTylarllero marepuaaa, ‘C; g — 3a-
TpaTHl TEIAOTHEI Ha HarpeBaHHe TPAaHCIHOPTHBIX CPEACTB (OepyTcd 1o
CIpaBOYHUKY, Hanpumep [11]); B — KoapUIIMEHT, YIUTHIBAIOINYT
UHTEHCUBHOCTB IIOTAOIIEHUS TEIIAOTE MAaTEPUAAOM AU TPAHCIIOPTHHIM
cpeacTBoM (Oepetcs o CHull 2.04.05-91%).

Oo0r11ue 3aTpaThl Ha HarpeBaHNte MaTeprUaAoB U TpaHcnopTa Q.= Q.+
+ Qup.

TennoBEIpAeAE€HHS B IOMEIEHUSAX UMEIOT BeCbMa pa3zHooOpa3Hoe
IIPOUCXOKAEHHUE — 3TO TEIIAOBBIE IIOTOKM OT TeXHOAOTHYECKOTO 000-
PYAOBAHUS, AIOAEH, SAEKTPOOCBEIIleHNs], HarPEeThIX U3AEANM, MaTepua-
AOB U Ap.

TennoBo# NOTOK Qg MOCTYHAIOMINK B KOMHATHI U KYXHU JKUABIX
3AQHHUU OT OBITOBLIX MCTOYHUKOB, IPUHUMAIOT paBHLIM 10 Bt Ha 1 M2
TIOAAQ.

TennoBOM NOTOK OT pabOTAIOIIETO IAEKIMPOMEXHUUECKOT0 000pygo-
BQHUA U OCBeWeHUs OIIPEAEASIIOT 110 (hOopMyAe

Qop = Nop ko, (3.13)

rae N,, — MOIIHOCTb SA€KTPOTEXHUUYECKOTO U OCBETUTEABHOI'0 000-
pyAoBaHus, BT; k, — KO3(pPUIIUEHT, y4UTHIBAIOIINNY OAHOBPEMEHHOCTD
pabOTHI OOOPYAOBAHUSA U AOAIO IIEPEXOAQ IAEKTPOIHEPTUHU B TEIAOTY,
MIOCTYHAIOUIYIO B IIOMeNleHud (AI dAeKTpoocBellleHus k, = 0,95, pra
SAEKTPOABUTATEAEN TEXHOAOTUYECKOTO OOOPYAOBAHUS U TEXHOAOTHYE-
CKUX 3AEKTPUPUIUPOBAHHBIX IIpoLeccos k, = 0,15...0,95).

[ToAHBIV TENAOBOM IIOTOK (BHASA TEIAOTA IIAIOC CKPBITas), BBIAE-
AsIeMBIN My>KYMHAMU, 3aBUCUT OT UHTEHCUBHOCTHU BBIIIOAHSAEMOM pabo-
TBI: B COCTOSTHUM TOKOsI OH paBeH 93...140 BT; npu Aerko#t pabore —
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140...175 Bt; npu paboTe cpepHel Taxkectu — 175...290 BT; npu TsaKe-
AoM paboTe — Goaee 290 Br.

TenmnOBOM IMOTOK, HCXOAAILIUU OT 3aHATHIX (PU3UUYECKUM TPYAOM
SKeHIIUH U AeTeM, TPUHUMAIOT PaBHBIM COOTBETCTBEHHO 85 u 75 %
TEIIAOBOTO ITIOTOKA, UCXOAAIIETO OT MY>KUMH.

OnpepeArB TENAOBYIO MOIITHOCTE OTOIIUTEABHBIX YCTPOMCTB, MOJKHO
BBEIUUCAUTE TEIAOBYIO MOIITHOCTB BCEM CUCTEMEBI OTOIIAEHUSI

Tabnuya 3.10. YoenbHble TensoBble XapaKTEPUCTVMKN OTanvMBaeMbIxX
3paHnn

O61weM 3paHusd q, Br/(m*-°C)
3AaHUS U COOPYKEeHUs 10 Hapy’>KHOMY
06Mepy, TBIC. M3 AN OTOIIAEHUSA | AN BEHTHUNAALINN
JKuable 3paHUS Memnee 3 0,49 —
3...10 0,38 —
11...25 0,33 —
Boaee 25 0,30 —
AAMUHUCTPATUBHBIE 3Aa- Memnee 5 0,51 0,105
HUS, TA@BHbIe KOHTOPHI 5..15 0,41 0,08
AabopaTopuu Memnee 5 0,42 1,165
Boaee 10 0,35 1,05
TNos>kapHble Aeno Memnee 2 0,56 0,165
Boaee 5 0,52 0,105
Tapasku Memnee 2 0,81 —
2.5 0,64 0,81
MexaHn4yeckue IexXu u 5..10 0,64...0,54 0,46...0,29
y4aCTKU 50...100 0,47...0,44 0,18...0,14
PeMoHTHBIE MacTepcKue 10...20 0,58...0,52 0,18...0,12
BrrTOBBIE 1 AAMUHMCTPA- 0,5...1 0,7...0,52 —
TUBHO-BCIIOMOTATEAD- 2.5 0,47...0,38 0,17...0,14
HBIE IIOMEeIlleHUs 10...20 0,35...0,29 0,13...0,12
TepMmuueckue 1exu Memnee 10 0,47...0.35 1,5..1,4
20...30 0,29...0,23 1,17...0,7
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Qcrer = 2, Qup, (3.14)
i=1

rae Qp, — TemAOBast MOITHOCTE OTOTUTEABHBIX IIPUOOPOB B KaKAOM
IIOMeEIIEHUY; 1| — KO3(PDUITUEHT, YIUTHIBAIOIIUN AOTIOAHUTEABHBIE ITO-
TepU Yepes YIaCTKU HapYy>KHBIX Orpa’kA€HUM, PACIIOAOKEHHBIE 3@ OTO-
NUTEeABHBIMM IPHOOPaMH, a TakKe B pe3yAbTaTe OCTHIBAHUS TEIIAOHO-
CHUTeAs B TPyOOIIPOBOAAX, IPOAOKEHHEBIX B HEOTAIIAUBAEMBIX ITOMellle-
HUSAX (MPpUHUMAIOT paBHBIM He 60aee 1,07).

OnpepeneHus TEIAOBBIX IOTOKOB U ITOTEPh TEMAOTHI Yepe3 Orpak-
AArollye IIOBEPXHOCTU IO NPUBEAEHHBEIM (POPMYyAaM BeCbMa CAOKHEI
B CBSI3U C T€M, YTO HEOOXOAMMO MTPOU3BOAUTH PACUETHI AAST OTAEABHBIX
OTPa’KAQIONINUX ITOBEPXHOCTEN 3AaHMS C PA3AMUYHBIMU TEPMUYECKUMU
CONIPOTUBAEHUSIMU U PA3AUUYHBIMU PA3HOCTSIMU TeMIIepaTyp BHYTPeH-
Hero U Hapy>XHOTro Bo3pyxa. OpHeHTHPOBOUYHO TEIIAOBEIE IIOTEPU
MO>KHO IIOACUMTATh, UCIIOAB3YS YKPYIIHEHHBIU N3MEPUTEAD — YAEAb-
HYIO TEIIAOBYIO XapaKTEePUCTUKY 3AAHUS, IIPEACTABASIONIYIO COOOM
TEMAOBOM TOTOK, BT, mpuxoasiuiics Ha 1 M® 3paHUS (IO HAPYKHOMY
oOMepy) IpU Pa3HOCTH TeMIlepaTyp BHYTPEHHEro U Hapy>KHOTO BO3-
ayxa 1°C.

YaeAbHad TelAOBas XapaKTepUCTUKA 3AaHUS g 3aBHCUT OT ero Ha-
3HauYeHus, o0beMa U POpMHEI (B TAaHe U Tpoduae, Taba. 3.10).

PEKOMEHOALINIA NO BbiIbOPY CUCTEM
OTOMJEHNA

[Tpu IPOEKTUPOBAHUM CUCTEMBI OTOIAEHUS 3AQHUN HEOOXOAMMO
NIPUHUMATh PellleHus, o0ecleunBalolie paBHOMEPHOe HarpeBaHue
BO3AyXa IOMEIeHUN, TUAPABANYECKYIO M TEIAOBYIO YCTOMYNBOCTH
CHCTEMBI, ee B3PBIBOIIOKAPHYIO 0€30MaCHOCTh U AOCTYITHOCTD AAS
OYUCTKM U PEMOHTa.

[Tpu pacyeTHOM pacxope TenAOTH 3paHueM S0 KBT u 6oaee cuctemy
TENAOCHAOKeHUsI CAeAyeT IIPOEKTUPOBATh C aBTOMATUUECKUM PeryAu-
POBaHUEM TETIAOBOI'O IIOTOKA.

B mpon3BOACTBEHHBIX TOMEIEHUAX, B KOTOPBIX HA OAHOTO pabo-
TAIOIIEro IPUXOAUTCS Goaee 50 M? IIOAQ, OTOIIACHKE AOAKHO ofecIie-
4MBaTh PACUETHYIO TeMIIepaTypy BO3AyXa Ha IIOCTOSTHHBIX paboumx
MecTax u 6oaee HU3KYIO TeMIlepaTypy (He HuKe 10 °C) Ha HemmocTo-
SIHHBIX Pab0OYNX MecCTax.

B pafioHax ¢ pacueTHOM TeMIIepaTypoM HApy>KHOI'O BO3AyXa B Te-
TIABIN ITepuop ropa 25 °C u BhIllle (mapaMeTphl A) MOKHO UCIIOAB30BAaTh
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O Tab6bnwuya 3.11. PekomeHpgaumm no Bbibopy cuctem oTonneHus

o

3AQHUS U TTIOMEeIeHUs

PeKOMeHAyeMLIe CUCTEeMBI OTOIIACHUA

JKuarnie, 001IeCTBEHHBIE M aAMU-
HUCTPATUBHO-OBITOBEIE

BoasiHOe ¢ papuaTopaMy U KOHBEKTOPaMU IIPU TeMIlepaType TeIIAOHOCUTEAS AAST ABYX-
TpyOHBIX cucTeM 95 °C, aArst 0AHOTPYOHBIX — 105 °C. BoasiHOE CO BCTPOEHHBIMHU B IIepe-
KPBITHS U IIOABL HAarpeBAaTEABHBIMU dAeMeHTaMU. Bo3aylHoe. MecTHOe (KBapTUPHOE)
BOASHOE C papAMaTOpaMiu UAU KOHBEKTOpaMU IIPU TeMIlepaType TenAoHocuTeas 95 °C

[Tpou3BOACTBEHHBIE KaTETOPUM:
A, b 0e3 BBEIAEAEHUUN TOBIAU
U 32pO30AeHn

BosayliHOe, BOAIHOE UAM IIAPOBOE IIPU TEMIIepaType TeIIAOHOCUTeAs: BOABL 150 °C,
napa 130°C

A, B u B c BhIpAeA€HUEM IIBIAN
U aspo3onen

BoszayiiHOe, BOASIHOE MAM ITapoBOe IpU TeMIeparype TernaoHocureast: 110 °C, B mo-
MeleHusax kateropuit A u B, 130 °C B moMelieHuax Kateropuu B

I'n A Oe3 BBIAGAEHUU TIIBIAU
¥ a3pO30Aer

BosaymHoe. BopgHOe mAM mapoBoe ¢ peOpuCTBIMU TPyOaMH, paAUaTOPAaMU U KOHBEK-
TOpaMU IIPU TeMIepaTrype TenAaoHocuTeAs: Bopbl 150 °C, mapa 130 °C. BoagHoe co
BCTPOEHHBIMHU B IMEPEKPHITUA U IIOABI HAarpeBATEABHBIMU 3AE€MEHTAMU U CTOSIKAMU

I'u A c noBBIlIEHHBLIMU TPebO-
BAHUSIMU K YHUCTOTE BO3AYXa

Boszaymnoe. BopsHoe ¢ papuatopamu (0e3 opeOpeHust), TaHeASIMU U TAAAKUMU TpyOamMu
npu TeMieparype TenaoHocuTead 150 °C. BopssHOe cO BCTPOEHHBIMU B NIEPEKPBITUSA U
TIOABLI HarpeBaTEeALHBIMHU AeMeHTaMU

I'm A c BBIA€AEHEIEM HEropio-
YUX IBIAML U @39PO30AEN

BosayuiHoe. BopsiHOe MAM TapOBOE C PAAMATOPAMU IIPU TEMIIEPATYPE TEIIAOHOCUTEAS:
BoaBbl 150 °C, mapa 130 °C. BoapsiHOe cO BCTPOEHHBIMHU B CTPOHUTEABHBIEe KOHCTPYKIIUM
HarpeBaTEeAbHLIMU 3A€MEHTaMU

I'u A c BBIAEAEHUEM TOPIOYUX
TBIAU U a3PO30AeH

BozaymHoe. BoasiHOe MAM MapoBoOe C papmaTopaMy U TAGAKMMU TPyOaMU IIpU TeMIle-
patype TenaoHocuTeAs: Boabl 130 °C, napa 110 °C. BopsiHOe cO BCTPOEHHEBEIMU B IIepe-
KPBITHS U TTOABI HATPEBATEABHBIMU dA€MEHTaMU

I'u A co 3HAUUTEABHBIM BAATO-
BBIAGACHHEM

BosayuiHoe. BoassHOe MAM TapoBOe C paAMaTOPaMH U PEOPUCTHIMU TPyOaMU IIPHU TeM-
neparype TenaoHocuTeAs:: Boabl 150 °C, nmapa 130 °C




CHUCTEMBI OTOTIAEHUS 3AQHUM AN OXAQKAEHUS TToMelleHuit. [1pu aTom
He AONYCKaeTCs IIePEOXAa’KAATh BO3AYX Y MOAA NMOMEIIeHUN (Ha pac-
crogHuu 1 M oT npubopa) 6oaee yeMm Ha 2 °C OT HOPMUPYEMOU TeMIIe-
paTypHlL.

Ha noBepxHOCTH NPUOOPOB, NCIIOAB3YEMBIX AAT OXAAKAEHHUS IIO-
MeIlleHUMN, TeMIlepaTypa AOAKHA OBITh He MeHee ueM Ha 1 °C BhIlIe
TOYKHM POCHI BO3AYyXa IOMEIeHUS.

CucreMBl NOKBAPTUPHOI'O OTOIAEHUS B 3AQHUAX HY)KHO IIPOEKTHU-
POBAThb ABYXTPYOHBIMHY, IIPEAYCMATPHUBAs IIPU 3TOM YCTAHOBKY IIPUOOPOB
PEryAupOBaHUs, KOHTPOAS U yUeTa PacXoAa TEIIAOTHI AAT KaXKAOM KBap-
TUPHIL.

CpeaHIOI0 TeMIIepaTypy HOBEPXHOCTU CTPOUTEABHBIX KOHCTPYKIIMYU
CO BCTPOEHHBIMU HarpeBaTEeABHBIMU 3A€MEeHTaMU CAeAyeT IIPUHUMATH,
°C, He BHLIIIIE:

A}\H HAPY>KHBIX CT€H OT YPOBHS IIOAQ:

AAST TIOAOB TIOMEIeHUM C TTOCTOSTHHBIM

TIPEOBIBAHMEM AFOACH ...vtiiiiiieiiiieiiiieeiiit ettt ettt ettt ettt e st eenibe e 26

AAsT TIOTOAKOB TIPU BBICOTE TTOMEIIEHUS:
oT 2,500 2,8 M
OT 2,8 A0 3 M ettt e e e e e e e e e e e e e e e e e
OT 3 A0 3,0 M e

Ecam B moMeIieHnny HaXOASTCS CAMOBOCIIAAMEHSIOIIMECS BEIIIeCTBa,
TO TEMIIEPATYyPy TEIAOHOCUTEAS HY’KHO IIPUHUMATh HE MeHee 4eM Ha
20 % HU>Ke TeMIlepaTyphbl KX CAMOBOCIIAAMEHEHUS.

OTonureAabHble TPUOOPEI TA30BOTO OTONAEHUS AOIYCKaeTCsl NIpU-
MEeHSTh IPU YCAOBUU 3aKPBITOI'O YAQAEHUS IIPOAYKTOB CTOPAHUS Hello-
CPEeACTBEHHO OT Ta30BBIX TOPEAOK HaPyXKY.

PexomMeHpanuu 1o BEIOOPY CUCTEM OTOIAEHUSA IPUBEAEHEBI B
Taba. 3.11.

m KOHCTPYKTUBHbIE OCOBEHHOCTUN CUCTEM
BOASHOIO OTONJEHNS

,A'AH CHUCTEeM OTOIIANEeHUAd 1 BHYTpeHHeI'O TeIAOCHAOKeHUd B JKUAOM,
rPa*kAQHCKOM Y ITPOMBIIIIAEHHOM CTPOUTEALCTBE B KaUeCTBE TEIIAOHO-
CHUTEAS CAEAYET IPUMEHSTD, Kak IIPABUAO, BOAY; APYTHE TEIIAOHOCUTEAN
AOITYCKAeTCs UCIIOAB30BAaTh IIPY COOTBETCTBYIONIEM TEXHUKO-3KOHOMU-
YeCcKOM 0OOCHOBAHUM.
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Puc. 3.2. [NogcoeanHeHne oTonUTENb-
HbIX NPMBOPOB K CTOSIKAM U3 CTanbHbIX
Tpyo6:

7 — nopatoLmin cTosiK; 2 — 06paTHbIN CTOSAK;
3 — oTonuTensHble Nprbops!

AAS 3AaHUU B palioHaX C pac-
YeTHOM TeMIlepaTypo¥ Hapy>KHOTO
Bo3ayxa —40 °C u HuKe (IapaMeTphl
B) pomyckaeTcs MPUMEHATE BOAY
¢ A0OaBKaMU, IPEeAOTBPAIIaIOITUMU
ee 3aMep3aaHue. B kauecTBe A00aBOK
He CAeAyeT MCIOAbB30BaTh B3PBIBO-

Ot xoarekropa K obparioit ¥ O’KapOOIIaCHbIE BElleCTBa, a TaK-
OAQIOIIeH maructparu JKe BemlecTBa 1, 2 m 3-To KAaccoB
MarucTparu onacHoctu o 'OCT 12.1.005—88

B KOAWYECTBaX, OT KOTOPHIX NpHU
aBapHUu MOTYT BO3HUKHYTH BHIAEAEHUS, IIPEBHIIIAIONINEe IPEAEABHO
AOIIYCTHMBIEe KOHII€HTPAIIUK B BO3AyXe IIOMellleHNd (CM. MoApasA. 6.3).
[Tpu npuMeHeHUU TPyO U3 IIOAMMEPHBIX MaTepPUAAOB B KaueCTBe AO-
0aBOK B BOAY He CAEAVET MCIIOAB30BATh ITOBEPXHOCTHO-aKTUBHBIE
U APyTHE BellleCTBa, K KOTOPBIM MaTeprais TpyO He SBASETCS XUMHUYe-
CKU CTOMKUM.

B cucTteMax BOASIHOTO OTONAEHUS BOAA IMOCAEAOBATEABHO IIPO-
XOAUT MarucTpaAbHBIe TPYOONIPOBOABI, MOAQOIIME CTOSAKU [ (puc.
3.2), oronuTeAbHble IpUOOPHI 3, oOpaTHLIEe CTOSIKU 2 U yepe3 00-
paTHBIE MaruCTPaAW BO3BpAIlaeTCs B reHepaToOphl (MCTOYHUKU) Te-
TIAOTHL.

CucreMbl BOASHOTO OTOIIACHUS KAACCUPULIUPYIOT:

110 CIIOCOOY IMUPKYASIIIUN BOABI — Ha CUCTEMBI C ecmecmBeHHbIM
U NPUHYygUMEAbHbIM NOOYKgeHueM;

IO CXeMe OTONUTEABHBIX CTOSIKOB — Ha CUCTeMbl gByXmpyOHble
(puc. 3.3) u ognompyb6Hble (puc. 3.4);

IO CIIocOo0y IIPOKAAAKY MarvCTPaAbHBIX TPYOOIPOBOAOB ropsden
BOABL — Ha CUCTEMEL C BepxHel pa3BOgKoU (IPOKAGAKOM) MarucTpare
(puc. 3.5, a, cM. TakXe puc. 3.4, @) ¥ CUCTEeMBI C HWKHel pa3Bogkoll (CM.
puc. 3.4, 6);

10 KOHCTPYKIIUM MaruCTPaAbHBIX TPYOOIIPOBOAOB ropsgdel BOABL —
Ha mynukoBsle (CM. puc. 3.4, @, 6) U C nonymHbIM gBWKEHUEeM (CM. PUC.
3.4, B);
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Puc. 3.3. [ByxTpybHble CMCTEMbI BOASHOrO OTOMAEHUS C NMPUHYAUTENBHBIM
nobyxpaeHnem:

a — C BEepxHeyr NpoKnagkon ropaYux maructpanei; 6 — ¢ HUxXHeln npoknagkon; T —
KoTen; 2 — rnaBHbIN CTOsAK; 3 — pacLumpuTenbHbin 6ak; 4 — marncTpanb ropsiven Bofbl;
5 — Bo3gyxocbopHUK; 6 — BO3AYLUHAA NUHUS; 7/ — KpaH OBOWHON PerynupoBku; 8 —
LBYXTPYBHbIN CTOSAK; 9 — oTonuTeNbHbIN Nprbop; 10 — MarucTpans oxnaxaeHHo Boabl;
11 — uMpkynsauMoHHbIA Hacoc; T 1, T2 — nopatowmn 1 o6paTHbIn Tpy6onpoBofs!

110 KOHCTPYKTUBHOMY pa3MellleHHUIO0 CTOSIKOB — Ha CHCTEMEI C Bep-
MUKaAbHbIM (CM. puc. 3.4, a, 6) U ropu30HMAAbHBIM (CM. puc. 3.4, B)
PACNOAOKeHUeM CMOAKOB;

10 CIIOCOOY ITPUCOEANHEHHNSI OTOIIUTEABHBIX IIPUOOPOB K CTOSIKY —
HA CUCTEMBI OGHOCMOPOHHero (cM. puc. 3.4, a, 6) ¥ gByCIMOPOHHETO
npucoeguHenusa (cM. puc. 3.3 u [Ipurosxkenue 2).

CucreMbl OAHOCTOPOHHETO IIPHUCOEANHEHHNS OTOIIUTEABHBIX TPHUOO-
POB K CTOSIKAM IIpPOIIe B M3TOTOBAEHUM, MOHTa)Xe U IKCIAYaTallnH,
IIO3TOMY UM CAEAYET OTAABATH IIPEATIOUTEHUE.

OAHOTPYOHBIE CHCTEMBI OTOTIIAEHUS KOHCTPYKTUBHO MOTYT OBITH
C IIPOTOYHEBEIMU CTOSIKAMHU (CM. 1I103. 15 Ha puc. 3.4, a) ¥ CO CTOsIKaMHu
C 3aMBIKQIONIUMU YYaCTKaAMU (CMEeIIaHHBIMU 8 UAM IIeHTPAAbHBIMU).

CucreMy OTOIIAEHUS C IPOTOYHBIMU CTOSIKAMU IPUMEHSIOT IIPY pac-
TIOAO’KEHUH X B OAHOM ITIOMEIeHUH (BECTUOIOAD, 3aA, I1eX, AeCTHUYHAS
KAETKa). PeryAnpoBouHEbIe MPUOOPEL B 3TOM CAy4Ya€e y OTOINUTEABHBIX
npubOPOB HE CTABAT.

B 3paHUAX € YeTKO BHIPa’KeHHBLIMU MO3Ta*XKHBLIMU TEeXHOAOTHUSIMU
HamboAee 4acTO IPUMEHSIOT CUCTEMEI OTONIAEHNS C TOPU30HTAABHBEIMU
crosikamu (cM. puc. 3.4, B). [Ipu pa3paboTKe TPOeKTa BOAIHOTO OTO-
TIAEHUSI aKCOHOMETPUYECKHE CXeMbI OOBIYHO BBITIOAHSIOT PacCUAeHEeH-
HBIMM Ha 9aCTU — BEPXHIOK U HWJKHIOKO pa3BoaAKy. Ha puc. 3.5, 6 no-
Ka3aHa aKCOHOMETPHYEeCKasl CXxeMa BepXHel Pa3sBOAKH.

Ha naaHe nmepBoro sTaka KHAOTIo pAoMa (puc. 3.6, a) v papAraTopoB
YKa3bIBAIOT YMCAO ceKiull (8, 9, 10). ¥ croakos CTA u Cth (B cany3Aax)
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Pwuc. 3.4. OpgHOTpy6HbIE CUCTEMbI BOAAHOMO OTOMMEHWS C MPUHYAUTENBHBLIM
noByXXaeHeM:

a8 — TyN1KoBasi C BEPXHEW MPOKNaaKow ropsaYux maructpanen; 6 — ctosk ([1-06pasHbiin)
npy CUCTEME OTOMMEHUS C HUXHEW NPOKNaAKoW ropsynx MarucTpanei; B — cucTema C
rOPU30HTasbHbIMY CTOSKaMM 1 MONYTHLIM ABUXeHWeM; 7 — KoTes; 2 — rMaBHbIN CTOSK;
3 — pacwmpuTenbHbIn 6ak; 4 — MarucTpanb BepXHero pasnuea; 5 — Bo3gyXoC60pHUK;
6 — KpaH OBOMHOM PerynupoBkY; 7 — OTONUTENbHbIN NPUB0P; 8 — CTOAK CO CMELLaHHbIM
3aMbIKaOLLMM yHacTKoM; 9 — TPexxopoBon perynupyowmin kpaH; 10 — BeHTUNb Ans
OTKIt04eHWs cTosika; 17 — BeHTWUNb ANnA cnycka Bodpl; 72 — mMarncTpanb oxXnaxneHHon
BoAbl; 13 — BepTUKanbHbIA CTosAK; 14 — LUMPKYNALMOHHBIA Hacoc; 15 — ogHOTPY6HbIN
NPOTOYHBIA BEPTUKANbHbLIA CTOAK; 16 — BO3AYLUHbLIA KpaH; 17 — ropu3oHTasnbHbI
NMPOTO4YHO-PEryNMPYEMbIN CTOSK
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Puc. 3.5. [naH 4epgaka Xunoro 3gaHns C BEPXHeN pa3BofsLLEn CeTbio Tpybo-
NpOBOAOB OTOMNEHVA (@) U aKCOHOMETPUYECKas Cxema BepxHel pa3sopku (6)

He3a4epHEHHBIMU NIPIMOYTOABHUKAMHU ITOKAa3aHBI IPUCOEAVHEHHEIE
K HUM ITOAOTEHIIECYLIUTEAN U3 TAAAKUX TPYO (peructpsl). [ThaHbI Bepx-
HUX 3Ta’kel aHaAOrMuHBI. OTAWMUYME 3aKAIOUAeTCs AUIIL B MeHbIIeM
4UCAe CeKIIUN Y PaAUaTOPOB.
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Puc. 3.6. naH nepsoro ataxa Co cTosikaMu 1 paguatopamMu oTtonneHus (a);
Tabnuubl Yucna cekuuin paguaTopoB no ataxam (6) n anameTpos Tpy6onpo-
BOAoB (B)

B THMNOBBEIX IpOEKTax IAAH JKUAOTO AOMa AOMOAHSIIOT TaOAMIIAMU
YHCAQ CEKIIUU PAAUATOPOB II0 KaKAOMY 3Taxy (pHuc. 3.6, 6) 1 ApaMeTpOoB
TPyOOIIPOBOAOB (pUC. 3.6, B) B 3aBUCHMOCTH OT PacCUeTHBIX TeMIlepa-

TYp ty.
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ECTECTBEHHAS 1 MPUHYQWUTENbHAS
LMPKYISILN BOAbI B CUCTEMAX
BOASHOr0 OTOMJEHNS

B cucTeMax BOASHOI'O OTOIIA€HUS TEIAOHOCUTEAD IIUPKYAUPYET II0A
AEUCTBUEM ITUPKYASIIIUOHHOI'O A@BAEHUS, KOTOpPOe MOXXeT BO3HUKATh
B pPe3yAbTaTe OCTLIBAHUS BOABI B OTONMMTEABHBIX IPUOOpPax M Tpydax
(ecTecTBeHHAsa IIUPKYAILN) U 3a CUET PAOOTHI HUPKYAAIIJMOHHOTO Ha-
coca (IpUHYAUTEeABHASA MUPKYAALNUA). BOAQ, OCTEIBAIOIIAA B OTOIIUTEAD-
HBIX IPUOOPax, CO3AA€T eCTeCTBEeHHOe IUPKYASIITHOHHOE AABAEHUE D,
B pacyeTHOM KOABIle CHUCTEeMBI 3a CUeT Pa3HOCTU I'MAPOCTAaTUUYECKUX
AABAEHUM ABYX CTOAOOB BOABI BbIcOTOU h (puc. 3.7). OnpepeAuTs 3TO
AaBaeHue, [a, MoxxHO o opmyae

Po = ghp, — ghp, = gh(p, —p: ), (3.15)

TAe § — YCKOpeHUe CBOOOAHOTO mapeHus, paBHoe 9,81 m/c% h — BHI-
coTa CToADOa BOABI, paBHas MPEBHIIIEHNIO ITeHTPa OXAaKAeHUS A B
OTOIIUTEABHOM IIpubope (ypoBeHL I —I) Hap IeHTpOM HarpeBaHus b B
KOTAe (ypoBeHb II—II); p,, pr.— IAOTHOCTH COOTBETCTBEHHO OXAAKAEH-
HOU U rOpsiYeil BOABI, Kr/M°,

C y4eToM OCTBEIBAHHUS BOABI B IIOAQIOIINX MAruCTPaAsiXx U OTOIUTEAD-
HBIX CTOSIKaX IIOAHO€ ITUPKYASIIMOHHOE AaBAeHUe eCTeCTBEHHOTO II0-

Oy>KAeHUs
Po =Po +ApD, (3.16)

rAe Ap — IUPKYASIIIMOHHOE A@BAEHVE B IIOAQIOIINX MaruCTPAASX M OTO-
MMUTEABHBIX CTOSKaX, BO3HUKAIOIee BCAEACTBUE OCTHIBAHUS BOABL.

[Tpu pacueTe IUPKYASIIUN B ABYXTPYOHBIX CUCTEMaX OTOIAEHUS
C BepxXHeM pa3dBOAKOM Ap TPUOAMKEHHO OIleHUBAIOT IO TabA. 3.12.

Puc. 3.7. Cxema, NoSCHAOLLAA eCTECTBEHHYIO LIMPKYNS-
LMI0 TENNOHOCUTENSA B CUCTEME BOASHOMO OTOMNEHUS:

1 — koTen; 2 — rnaBHbIN CTOAK; 3 — pacLuMpuTenbHbIA Hak;
4 — marucTpanb rops4en Bogbl; 5 — OTONUTENbHbIN CTORAK; 6 —
OTOMUTENbHBLIN NPUBOP; 7 — MarucTpanb oxnaxgeHHo! Bofbl; pr,
po — MNOTHOCTb COOTBETCTBEHHO FOPAYEN 1 OXNaXAEeHHO BOAbI;
A — UeHTp oxnaxpeHws; 5 — ueHTp HarpeBaHus




Tabnuuya 3.12. JononHutenbHoe LUNPKYNAUMOHHOE AaBleHne
B ABYXTPYOGHbIX cMCTeMax BOASIHOrO OTOMNJEHUS

3HavyeHus Ap, I'la, Ipu pacCTOSTHUM OT IIOAQIOIIEN TPYOBI
[MTpoTsA>XeHHOCTh A CTOSIKA, M
CHCTeMBI TI0
FOPHSOHTARL M | 1020 20...30 30...50 50..75 | 75..100
AAsL 0gHO- U gBYX9MAKHbIX 3gaHUl
25...50 100 150 200 — —
50...70 100 150 150 200 —
70...100 100 150 150 200 250
Ara mpex- u uemblpexsmakKHblX 3ganull

50...70 250 250 300 350 —
70...100 250 250 300 350 400

B GoabmIMX 1Iexax, KOpIlycaX, MHOTO3Ta)KHBIX ¥ MHOTOIIOABE3AHBIX
3MAQHUSX CEeTH BOASHBIX CHUCTEM OTOIAEHMS COCTOST U3 HECKOABKHUX
CTOSIKOB. TPaKThI UX IPUCOEANHEHNUS K MaruCTPAABHBIM TPYOOIIPOBOAAM
3HQUUTEABHO OTAMYAIOTCS IO AAUHE. DTO CYILIeCTBEHHO YCAOKHSET
pacueT UUPKYASIIAN.

B AByXTpyOHBIX cuCTeMax (pHUc. 3.8, a) paCueTHBIM UPKYAILIMOHHBIM
KOABIIOM (TPaKTOM) SIBASIETCS 3aMKHYTBIA KOHTYDP TPYO, IIPOXOAAIUN
yepes pacueTHBIN OTONUTEABHBIN IPHOOP IIEPBOIO 3TaxkKa, PACIOAOKEH-
HBIY Ha CTOsIKe, HaubOAee YAAA€HHOM OT TAQBHOTO, B OAHOTPYOHBIX

Puc. 3.8. Cuctembl BogsiHOro 0TOMMEHUS C ECTECTBEHHLIM MOBYXAEHEM:

a — pByxTpybHas; 6 — ogHoTpybHas; 1 — koTen; 2 — rnaBHbIf CTOAK; 3 — pacLUMpUTESb-
HbIt BakK; 4 — B03AyX0CHOPHMK; 5 — KpaH ABOMHOM Perynmposku; 6 — OTOMUTENbHbIN
npubop; 7 — TPeXXOL0BOW PerynnpoBOYHbIN KpaH; 8 — obpaTHas marucTparb

98



(puc. 3.8, 6) — KOHTYpP TPyO, NPOXOAAIINM Yepe3 pacueTHBIN OTOIU-
TEeABHBIU CTOSIK, KaK IIPABUAO, CAMBIU YAQAEHHBIM OT TA@BHOTO.

B AByXTpyOHOM cUCTeMe OTOIAEHUS C eCMeCmMBEHHbIM NOOYX-
genueM (cM. puc. 3.8, a) HUPKYAIIIMOHHOE AaBAE€HUE B pe3yAbTaTe
OCTBIBAHUS BOABL B OTOIIUTEABHOM IIPUOOPE, PACIIOAOKEHHOM Ha Tpe-
TbEM 3Ta’Ke,

%] :gh3(p0_pr)v (3.17)

A TUPKYASIIMOHHOE AABAEHUE B KOABIIE, IIPOXOAAILEM Yepe3 OTOUTEND-
HBIA IPpUOOP Ha BTOPOM 3Taxke,

P2 = ghy(po — py)- (3.18)

[ToArHOE ITUPKYASIIMOHHOE A@BA€HHE B Ka’KAOM IUPKYASIITMOHHOM
KOABIle C Y4eTOM OCTBIBAHHUS BOABI B PA3BOAAIINX MAruCTPaAsIX U OTO-
MMUTEABHBIX CTOSKaxX

pi =ghi(po —p: ) +AP:. (3.19)

B opHOTPYOHBIX cUCTEMax OTOIAeHUSA (cM. puc. 3.8, 6) Ap NpHUHU-
MarT B pazMmepe 50 % COOTBETCTBYIOIINX 3HAUYEHUU ABYXTPYOHBIX CHU-
CTeM C eCTeCTBEHHBIM NOOYKA€HUEM, B AByXTPYOHBIX U TOPU30HTAAD-
HBIX OAHOTPYOHBIX C IPUHYAUTEABHBIM IIOoOy)peHUeM — 40 %, a B
OAHOTPYOHEIX C IT-06pa3HBIMU OTONUTEABHBIMU CTOSIKAaMu — 70 %.

B AByXTpYyOHBIX CHCTEMaxX OTOIIAEHUS C eCTeCTBeHHBIM OOy KAeHH-
eM M HIUJKHeU Pa3BOAKOU AOOABOYHOE IUPKYASIIMOHHOE AABAEHHE
B pe3yAbTaTe OCTBIBAHUS BOABL B TPyOax Ap He YUUTHIBAIOT.

B opAHOTPpYOHBEBIX CHCTEeMax OTOIIAEHUS C eCMeCmBeHHbIM No-
oyxgenuem (cM. puc. 3.8, 6) HUPKYAIIIMOHHOE AaBAEHHE B 3aMKHYTOM
KOHTYpPe, IPOXOAAILLEM Yepe3 PAaCYeTHBIM CTOSK, ONPEAEASTIOT 110 op-
MyAe

Po =ghi(Por —pPr )+ Gha(Poz —pr )+ +Ghy(Pon —pr ), (3.20)

rae hy, hy, ..., h, — BBICOTBEI COOTBETCTBYIOIINX YYaCTKOB OTOIIUTEABHOI'O

CTOSIKA; Po1s Poar -+ Pon — IAOTHOCTU OCTBIBIIIEN BOABI COOTBETCTBEHHO
Ha 1, 2, ..., n-M y4acTKax OTOIIUTEABHOTO CTOSKa; P, — IAOTHOCTb rOpsi-
Yel BOABI, TIOCTYTAOIIE! B CUCTEMY OTOIAEHUST, KT/ M.

TeMmepaTypy BOABL Ha i-M y4aCTKe BEIYUCASIOT 110 (hOPMyAe

36 Q;
ti:tr——z =3 (3.21)
cG,

CcT

rpe f, — TeMIepaTrypa ropsiueld BOABI, IIOCTYIAIOLIEW B CTOAK (CH-
cremy), °C; ZQ{m — CyMMapHasi TeIIAOBasi MOIJHOCTb BCeX BhIIIepa-
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CIIOAO’KEHHBIX OTONMTEABHBIX IPUOOPOB, BT, ¢ — yaAeapHad maccoBad
TEIAOEMKOCTh BOALI, IpUHUMaeMasi paBHOU 4,2 KAXK/ (Kr-°C); Go, —
Pacxop BOABI, TPOTEKAIOIIed Yepe3 OTOIMUTEABHBIN CTOSK, KI/d.

B 0pAHOTPYOHEBEIX BOASHBIX OTOIIMTEABHEBEIX CHCTEMaxX PacXOp BOABI
OIIPEAEASTIOT 110 (POpMyAe

36%Qs
N |
c(t.—t,)

TAe ZQHP — 0011asg TeIAOBas MOIITHOCTb BCEX OTONUTEABHBIX IIPH-
OOpOB pacueTHOro CTOSIKa, BT; t, — TeMIlepaTypa BOABI Ha BEIXOAE U3
cTosika (cucremsl),’C.

B cucTemMax BOAIHOIO OTONAEHUS C eCmecmBEeHHbIM NOOYyKgeHueM
(DMpKyAsiIIHel) IpU He3aTrAYyOAeHHOM KOTAe (puc. 3.9) paBae-
HUeEe IUPKYASIIUY MOJKHO OIPEAEASITh I10 SMIUPUYECKON (opMyAe

po =gh,b(1+h,), (3.23)

(3.22)

CT

rae h, — BBICOTa PaACIOAOKEHMS ITOAQIOIIIeM MarucTpaAl Hap eHTPOM
HarpeBaHUus (Touka b) B KoTAe; b — Ge3pa3dMepHBIN KO3 PUITHEHT,
paBHLI 0,4 TTPY U30AMPOBAHHOM TA@BHOM CTOSIKE Y HEM30AMPOBAHHBIX
OCTaABHBIX TpyOax u 0,34 Ipu M30AMPOBAHHBIX CTOIKe W OOpaTHOM
MarucTpaAy; I — paccTosiHUE IO TOPU30HTAAM OT PAaCUeTHOTO OTOIIH-
TEeABHOT'O CTOSIKa AO TA@BHOTO.

Takme cxeMbl OTONIA€HUS IPUMEHSIOT B CEABCKOM MeCTHOCTHU IpH
CTPOUTEALCTBE MAAO3Ta)KHBIX KOTTeAKeH 1 O0IIleCTBEHHBIX 3AaHIM 0e3
IIEHTPAAN30BaHHOI'O TETIAOCHAOKEHMS.

[ITnpokoe pacrpocTpaHeHNe TOAYUYUAN CUCTEMBI BOASHOTO OTOIIAE-
HUS C NPpUHygumeAbHbIM nobyxgenuem (puc. 3.10). OHM NO3BOASAIOT
oborpeBaTh OOABIIIOE KOANYECTBO IIOMEIIeHUN OT OAHOTO IIeHTPAAbHO-
T'O UCTOUYHUKA TETAOTHL. B crcTeMax TaKOTO TUIIa TEIIAOHOCUTEAD (BOAQ)
IepeMeniaeTcs IUPKYAIIIUOHHBIM HaCOCOM MAU BOAOCTPYUHBIM 35KEK-

Puc. 3.9. Cuctema oTonneHns ¢ ecTeCTBEHHbLIM NOBYXAEHNEM U He3arnybneH-
HbIM KOTIIOM:

1 — koTen; 2 — rnaBHbI CTOAK; 3 — nepe-
A 5 nueHaa Tpyba; 4 — pacLumpuTenbHbin 6ak;
T1 =~ 5 — nopatoan marncTpans; 6 — oTonuTeNb-
Hble CTOSIKW; 7 — KpaHbl O4BONHOW pery-
nnpoBku; 8 — oTonuTensHbI Npubop; 9 — 06-
paTHaa maructpans; 10 — kpaH Ansa 3anonHe-

X
S o1
|
S
X
>
L
\y

s t=He e >
o P\ / \ HYA cucTembl Bogow; 17 — KpaH Ans ornopox-
X\ 12 9 8 HEHUA cUcTeMbl; A — LIeHTp OxNaxaeHus B
[N oTonuTensHoMm npubope; 6 — LeHTp Harpesa-

Or XBO HUA B KOTNE
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Puc. 3.10. Cuctembl BOASHOMO OTOMNEHNA C NPUHYAUTENBHLIM NOBYXAeHNeMm:

a8 — 0T Hacoca; 6 — C NOMOLLbIO BOOOCTPYHOro anesatopa; 7 — UMpKynALMOHHbIE HAco-
cbl; 2 — 06BofgHan nuHus; 3 — KoTen; 4 — paclumpuTenbHbin 6ak; 5 — KOHTponbHasn
Tpy6a; 6 — nepenviBHas Tpy6a; 7 — LUMPKYNsAUMOHHas Tpy6a; 8 — pacLumpuTtensHas Tpyoa;
9 — Bo3ayxocbopHuk; 10 — oTonuTenbHbIn nprbop; 77 — maHomeTpsl; 12 — BogocTpyn-
HbI 3aneBaTop

TOPOM (3AeBaTOpOM). B crucTemMax BOASHOTO OTONAEHUS, PabOTAIOIINX
OT AOMOBBIX 1 KBAPTAABHBIX KOTEABHBIX, YCTaHABAMBAIOT PACIIUPUTEAD-
Hble 0aKU 00BEeMOM, PABHBIM YBEAWUYEHHUIO 0OBbeMa BOABI B IIpoljecce
ee pacuIupeHus.

LHHMpPKYASIIMOHHEBIE HACOCH BOCHOBHOM IPUBOASTCS B ABU-
JKeHUe JAEeKTPOABUTATEASIMU (3AEKTPOHACOCHI), pe3epPBHBIE HACOCHI
Ha TOLl — mapoBeIMU TypOrHaMu (TypOoHacocsl). CoepHeHHe Bana
Hacoca C BAAOM ABUTaTeAsI OOBIYHO OCYIIECTBASIETCS IIPYU IIOMOIIY My-
THI (puc. 3.11).

Typ6oHacocel paboTaloT ¢ OOABIION YAaCTOTOM BpaljeHud (75...
100 ¢!), saekTpoHacock — ¢ MeHbInen (25...50 ¢!). PeryaupoBanue
TypOoHacoca IPON3BOAUTCS M3MeHEeHNEeM YaCTOTHl BpallleHus Bara
TypOuHBL. OTpaboTaBIINU B TYpOUHE IIap UCIIOAB3YIOT AAS IIOAOTPEBA
NIUTATEABHOM BOABL.

AAS IepeKAIOYEeHUST HACOCOB IIPUMEHSIOT 3aABUIKKH, a AAS KOHTPO-
AST TTAPKYASIIIMYA BOABI — MaHOMETPHI, YCTaHaBAUBaeMble Ha TPyOOIIpo-
BOAE AO U IIOocAe Hacoca. [IpaBUABHOCTB IOKa3aHUN paboyux Ma-
HOMETPOB IIPOBEPSAIOT KOHTPOABHBIM MaHOMETPOM, KOTOPHIM MOA-
KAIOUQIOT C IIOMOIIBIO TPEXXOAOBOTO MaHOMETPUUECKOr0 KpaHa, CIie-
IIMaAbHO YCTA@HOBAEHHOTO Ilepep, KaKAbIM MaHoMeTpoM. Ha cayuait
ABApPUMHON OCTAHOBKU HACOCOB IIPEAYCMATPUBAIOT OOBOAHYIO AMHUIO
(Oarinac) pas mopaum TeMAOHOCUTeAS. [Tpu OTKPBITHY 3aABMKKU Oaminac
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Puc. 3.11. LnpkynsiumoHHbIN HAaCOCHbLIN arperar:
1 — Hacoc; 2 — nofwunnHrky; 3 — mydiTa; 4 — anekTpogsuratens; 5 — pama

obecrneynBaeT IUPKYASIIIUIO BOABI 3@ CUYET €CTECTBEHHOTO IOOYyK-
AEHUS.

[TpuMep yCTaHOBKY IIeHTPOOEKHOIO HACOCA AAS TIOBLHIIIIEHS HAIIO-
pa B MHOTO3Ta>KHOM 3AaHUWU TIOKa3aH Ha puc. 3.12.

OareBaTop (puc. 3.13) cocrout u3 conaa !, obpaTHOM TPyOH! 2,
CMEeCHUTEABHOMN KaMephl (cMecuTeast) 3 u puddysopa 4. PaboTa ane-
BaTOpa OCHOBAaHAa Ha MCIOAB30BAaHUU DHEPTUU BOABI, BHITEKAIOIIEH
C BBICOKOM CKOPOCTBIO U3 comnAa | AASI TOACOCA OXAAKACHHOU BOABI
U3 00paTHOro TpyOOIpoBOoAa CUCTeMBI. [TOTOK cMellaHHOM BOABI
IIOoCTyHaeT B KaMepy 3, TAe IPOUCXOAUT BhIPaBHUBaAHUE CKOPOCTHU
BOABI IO CEUYEHUIO. 3a CUET IIAAaBHOT'O CHU>XEHUSI CKOPOCTHU B AU(-
dy3ope 4 TPOUCXOAUT MMOBHINIEHNE CTAaTUIECKOTO AABAEHUS; B pe-

1—1 HanopHbIi IMhan
M M
2400 o, 1200}
1600 970 | & ,800 | .
270 = £ 2
X s 199 | Afomo £
7025 £ | Sies B g5
3 Yond 0,352 = 2|8 §
U oy |7 g yomx|l g gis
0,000 | |100 — Ml &5 g&¢
qunl —F— 2 70x25 | T Tgo
Lo [T L —1 |7,
[loparommi Toparoumit @}
M M

Puc. 3.12. Paspes v nnaH noMeLLeHnss HaCOCHOW YCTaHOBKM A NOBbILLEHUS
Hamnopa B CYCTEME OTOMAEHUS MHOrO3TaXHOro 3AaHNs
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Puc. 3.13. BogocTpyiHein anesaTtop:
1 — conno; 2 — obpaTtHasa Tpyba; 3 — cmecuTens; 4 — audichysop

3yABTaTe Pa3HOCTU AABAEHHU B KOHIle Auddy3opa U B 0OpaTHOM
TPpyOOIpoBOAEe O0eCNeuYnBaeTCs NUPKYAILUS BOABL B CHCTEME OTO-
nAeHus. AN 3AeBaTOpa OCHOBHOW PACYETHOM XapaKTepPUCTUKOU
SABASIETCS KOB(PPUIIMEHT CMellleHUs U, TPeACTaBASIION MM cob0M OT-
HOIIIeHWe PacXOA0B MoApcackiBaeMo G, u ceTeBOM G. BOABI, IIOCTY-
Iarollel B COIIAO:

u=-n (3.24)

PacueT sneBaTopa CBOAUTCS K ONIPEASAEHUIO AUAMETPOB CMECUTEND-
HOU FOPAOBUHEL d, U conaa d.. AuaMeTp TOPAOBUHEI HAXOAAT II0 pop-
MyAe

d, =0,874./G (3.25)

upr
rae Gy, — TPUBEAEHHBIN PACXOA BOABI C YUETOM PACUYETHOM MOTEepH
HAIlopa B OTONMTEABHOU CHUCTEMeE.

[To BEIYMCAEHHOMY AMAaMeTpPy FOPAOBUHEI IOAOUPAIOT COOTBET-
CTBYIOLINU CEPUUHBIN DAE€BATOP.

CepuliHble 5AeBaTOPHI UMEIOT CAEAVIOIINEe AUaMeTPhl TOPDAOBUHEI:

Howmep saeBaTopa ............ 1 2 3 4 5 6 7
A MM 15 20 25 30 35 47 59

MuHUMaABHBIN AMaMeTp colira d. BO M30eKaHue 3aCOpeHus IIpu-
HUMAIOT PABHBIM 4 MM.

Heo6xoanMoe paBAeHHWE CeTeBOU BOABI ITepep 3AeBaTopoM, Klla,
OIIPEAEASTIOT TIO0 (POPMYAE

pe = 14(1 + u)?Ah, (3.26)

raAe Ah — pacdeTHas oTepsl Haopa B OTONIMTEABHOMN CUCTEME.
OAeBaToOp MOKHO NOA0OPATh IT0 HOMOrpaMMme (puc. 3.14), B KoTopou
IO OCH abCITUCC OTAOXKEH PACXOA BOABI Gy, @ 10 OCU OPAUHAT — AMa-
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Puc. 3.14. Homorpamma gnqa Boibopa anesaTopa

MeTp d; conmaa. Homorpamma npeacTtaBasieT cob60l KpUBHIE, COOTBET-
CTBYIOIIIVE PA3AUYHBIM 3HAUEHUSIM KO3 PUITMEHTa CMeIleHus U.

rMOPABJTMYECKIA PACHET TPYEOMNMPOBOAOB
CUCTEM BOAAHOIO OTOMJMEHNA

TppaBAMYECKUM pacdeT CUCTeM BOASHOTO OTOIIAEHUS IIpeAHAa3HAYeH
A1 OOOCHOBAHHS BBIOOpPA TaKUX AMAMeTPOB BCEX YYaCTKOB TPYO, IpHU
KOTOPBIX B Ka)KAOM IJUPKYAIIIMOHHOM KOABIIE AABACHUSA AN IIepeMe-
IIeHUSI PACYETHBIX KOAUYECTB TEIIAOHOCUTEAS B €AMHUIY BpEMEHU
OyayT npeBbIIATh Ha 10 % mOoTepu A@BAEHUS OT THAPABAUYECKOTO CO-
IIPOTUBAEHUS.

[NoTepu pAaBAeHUS B KOHTYPE ITUPKYASAIIUN TIOAPA3AEASIIOT Ha IOTEPH,
BO3HUKAIOIINWE OT CONPOMUBAEHUA MPEHUA, U IIOTEPU OT MEeCMHBIX CO-
npomuBAeHUU.

IMTotepu paBaeHUs Ap,, I'la, Ha IpeoAOAEHTE BOAOW CONPOMUBAEHUS
mpeHnus OIPEAEASIOT 110 hOpMyAe

2
Ap, =R I=2""), (3.27)
2d,
rae R, — yaeabHast moTeps AaBAEHUS IO AAWHE TPYOOIPOBOAA MPU

CpepHel pacueTHOM TeMIlepaType TEIIAOHOCUTeAS; | — AAMHA ydacTKa
TPyOOIIPOBOAR; A — KO3 MUIIMEHT COIPOTUBACHHUS 10 AAMHE, 3aBUCH-
UM OT IIEePOXOBATOCTU CTEHOK TPYyOBl M PeKUMa ABHJKEHUS TEIIAO-
HOCHUTEAS; V — CKOPOCTh TENIAOHOCUTEAST; d, — PacyeTHBLIN AuaMeTp
TPYOEL.
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KoagduieHT COMPOTUBAEHUS A IO AAMHE TPACCHI OTOTIA€HUS CAe-
AyeT OILIPEAEAITH 110 (DOPMYAE

1,312(2-b)lg(3,7d, / K,
5| b, 13122-b)lg(37d, )}

il
N

2 IgReg -1

o 37 '
I &

TAe b — 4ncA0 TOAOOHS PEKUMOB TeUEHUS TEIIAOHOCUTEeAST; K, — Koad-
PUIMEeHT 3KBUBAACHTHOM IIEPOXOBATOCTH, PAaBHLIN 11076 M; Regy —
darkTuyeckoe YUCcAO0 PeliHOABACA.

PacueTHBIV BHYTPEHHMUM AUaMeTp d,, TOACUYUTHIBAIOT 10 (hopMyAe

(3.28)

d, = 0,5(2d,, + Ad,, — 4S — 2AS), (3.29)

rae d, — Hapy’KHBIN pAHaMeTp TPyOBl, M; Ad, — AOIIYCK Ha HaPY’KHBIN
AuaMeTp TpyOsl, M; S — TOAIIUHA CTEHKU TPYOBI, M; AS — AOIIYCK Ha
TOAIIUHY CT€HKU TPYOHBI, M.

®akrTruecKoe 4ucA0 PelfHOABACA OIIPEAEATIOT II0 (hOPMYyAE

dyv
Rey =—, (3.30)
®
Vi
rae vy, — KOSq)q)I/IHI/IeHT KUHEeMaTU4YeCKOU BSI3KOCTU TEIAOHOCUTEAS

(BOARI), M%/C, IPUHUMAEMBIN IO TabA. 3.13.

Yucao PeliHOABACE, COOTBETCTBYIOIIee HayaAy KBaAPATUYHOM 00-
AACTY THAPABAMYECKHUX COITPOTUBAECHUH IIPU TypPOYAEHTHOM ABVIKEHUH
BOABI, OIIPEAEASIOT 110 (DOPMYAE

B 500d,

Re,, = . 3.31
K (3.31)

Ta6nuuya 3.13. KoacddmumeHT KnHemaTnyeckorn BA3KOCTM BOAbI

TeMnepaTy'pa BOABI, 2 TeMr[epaTypa BOABI, 2
gt v, M2/c gt v, M/c
35 0,73-10°¢ 60 0,47 - 106
40 0,66- 1076 65 0,43-10°°
45 0,610 70 0,41-10°°
50 0,55-10°° 80 0,36 - 106
95 0,51-10°° 90 0,32-10°°
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Yucao HOAOGI/IH PEXXUMOB TeYeHUSA BOABI OIIPEACAATOT I10 (bOpMYAe

IgRey,

b=1+ .
lgRe,,

(3.32)

Ilpu cpepHelt TeMIepaType TEIAOHOCHUTEAS, OTAMUHOMN oT 80 °C,
CAEAYeT YIUTHIBATE ITOIIPABOYHBIM KOA(PPUIMEHT oL K 3HAUEHUSIM YAEAD-
HOU IIOTepU AaBAeHUd, TpuBepeHHBIM B CHull:

R,=Ra, (3.33)

rae R — yaenbHas noreps AaBaeHud npu Temueparype 80 °C u ToM ke
pacxope TEIIAOHOCUTEAS.

IMTpu cpepHelt TeMneparype TenaoHocuTeass 90 °C ko3 hUuueHT
o npuauMaroT paBHbeIM 0,98; mpu 70 °C — 1,02; npu 60 °C — 1,05; nipu
50°C — 1,08; mpmu 40 °C — 1,11.

AAs THAPABAMYECKOTO pacyeTa TPyOOIIPOBOAOB CHUCTEM BOASIHOTO
OTONAEHUS B IIPAKTHUKe NIPOEKTUPOBAHUS UCIIOAB3YIOT CIlellhaAbHbIe
HOMOTIPaMMEHI (puc. 3.15), y4uThIBaIOIKe IIIePOXOBATOCTh TPYOOIIPOBO-
AOB U pacyeTHBIE IIapaMeTPhl BOAHL.

R, TTa/
amt v 207 P 1 I
T v=1ufe P90, 3Ta 100 000
038 3982 80 000
490 0.7 314;2
390 ] 0,6 240,05 60000
295 92— 40000
0,4 L 112,6 30 000
195 0:3 1 76,45
20000
100 w=0:2M/¢ 4413
60 »
401 o /Lo ~ |\ o = =) ﬁ = ] 2
20| = D el el S ey =N o S o2} k]
) 8 & R S a8 \gbF sl \'a
10 0,1 N 19 \| ITa
e 0,09 40 10000
7= 0,08 314 8000
S 0,07 245
4 0,06 4,0 @9
2 005 \—4.9 > %%
7 o ©
o M 0,04 la %0 2 °
0,04 \wAX I —1 > ©
: 2 B
[ — 2 @ ©
1,0 0,04 © __» Grxr/u
0.8 A
07 222
' k2

Puc. 3.15. Homorpamma gnst pacyeTa gnameTpoB TpybonpoBOogoB CUCTEM OTO-
nnexHusa npy TemnepaType Bogbl 95..70 °C
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IMotepu pAaBAeHud Z, [1a, Ha IpeOAOAEHUE MECMHBIX CONPOMUBAEHUl
MOTYT OBITh OIPEAEAEHEI IO (hopMyAe

2
Z= z&%p, (3.34)

TAe Z§ — cyMMa KO3 PUIMEHTOB MECTHBIX COIIPOTUBACHUU HA pac-
CYUTBHIBAEMOM y4aCTKe TPYOOIIPOBOAQ; V — CKOPOCThb TEIIAOHOCUTEAS
B TPyOOIIPOBOAE, M/ C; p — MAOTHOCTD TEAOHOCUTEAST, KT/ M.

OpueHTUPOBOUYHBIE 3HaUEeHUsT KOIPPOUITMEHTOB MECTHBIX COMPO-
TUBACHUU AEMEHTOB CUCTEMbI OTOTIACHUS ITPUBEAEHBI B TaOA. 3.14.

[mapaBAMUECKME XapPAKTEPUCTUKU OTONMUTEABHBIX ITPUOOPOB, BEH-
THUAEU, KAQIIAHOB, BKAIOUAS TEPMOCTAaTUUYECKUE, TPUBOASITCS B CIIPaBOY-
HBIX U3AQHUSAX ¥ HOPMATHUBHOM AOKyMEHTAIVH.

Tabnunua 3.14. 3HaveHuns koadhprLMeHTOB & MECTHbIX
COMPOTUBIEHN 3NIEMEHTOB CMCTEM OTOMJEHNS

CxeMaTuueckoe
OAEMeHTHI £
H306pa}KeHI/Ie SAeMeHTa
OTBOA C PapAUyCOM 3a- 0,3...0,5
KpyTAeHUA > 5d, 5d,,
Tpoiiauk:
Ha TIPOXOA, l|: 0,5
Ha OTBETBAEHUE —- > 1,5
¥
Ha CAMSHUE = 1,5
¥
Ha pa3AeAeHue IIo- I 3,0
TOKA ¥
KpecroBuHa:
Ha IIPOX0A, A 2,0
A
Ha OTBETBAEHUE . 3,0
¥
OtcTryn - 0,5
O6x0A, 1,0
—0O—
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= Ta6nuuya 3.15. CBogHaa Tabnuua pe3ynsbTaToB rMApPaBNMYEcKoro pacyera TpybonpoBoAOB CUCTEM OTOMNEHUS

7 + 'y suHOVERY
gdoron seHdRWINAD)

eI]
'7 XBUHoVEU10dII0D
XI9HLOOW
g suHavaeV 8da1o] |

3 uuHavEnLOodIIod

XITHIDOIW
gorHan U DeOM
PININAD)

el 'T'y ‘omnadl eH
guHaVERY Bdalo] |

W/el] "y BUHOVERY
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qro0dod))

W
'p moAd1 dioweny
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B/
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g ™o ‘exeddien
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OO011ee cOTPOTHUBAEHHE ATOOOTO yU4acTKa TPyOOIIPOBOAA ABUJKEHUIO
TEMAOHOCUTEAST Apyy= R+ Z.

OnucaHHBIN METOA OIIPEACAEHUS IOTEPHh AABACHUS B TPYOOIIPOBOAAX
Ha3BIBAIOT MEMOGOM YgeAbHbIX NOMePb GaBAEHUA.

Pe3yAbTaTHI ITHAPAaBAUYECKOI'O pacueTa TPyOOIIPOBOAOB Ileaecoo0Opas-
HO CBOAUTH B TaOAUITY (Taba. 3.15).

m CUCTEMbI NAPOBOMO OTOMMEHNS

Ecau HarpeBaTh BOAY B OTKPBITOM COCYA€ IIPU aTMOC(EPHOM AaBAe-
HUHU, TO ee TeMIlepaTypa OyAeT HeIIPephIBHO IIOBBLIIIATECS AO TeX IIOP,
IIOKa BCSI Macca BOABI He IIpOrpeeTcs M He 3aKUIUT. B mpoiiecce Ha-
rpeBaHUs UCIapeHHe BOABI IIPOUCXOAUT C ee OTKPBHITOM MOBEPXHOCTH,
IpU KUIIeHUU I1ap U3 BOABI 00pa3yeTcs Ha HarpeBaeMoU MOBEPXHOCTHU
U 4aCTUYHO BO BCEM OOBbeMe JKUAKOCTU. TeMIepaTypa BOABI OCTAeTCs
IIPU 3TOM IIOCTOSHHOM (PAaBHOM B pacCMaTPUBAEMOM CAydae OKOAO
100 °C), HecMOTpS Ha IPOAOAKAIOIIUNCS U3BHE IOABOA TEIAOTHI K CO-
Ccyay. OTO sABAeHHe OOBSCHSETCS TeM, UTO IIPHU KUIIEHUH ITOABOAVMAs
TEIIAOTa PACXOAYeTCsl Ha paboTy IO PacIelAeHUI0 YaCTU4YeK BOABI
u oOpa3oBaHNe M3 HUX I1apa.

[Tpu HarpeBaHWUM BOABI B 3aKPBLITOM COCYAE ee TeMIlepaTypa ITOBHI-
11aeTcs TaK>Ke AUIIb A0 TEX IIOP, ITOKa BOAA He 3aKUNUT. BhIAeATIONTHT-
Cs1 M3 BOABI IIap CKallAMBAETCSI B BepXHeH 4acTH COCyAa Hap IOBEPXHO-
CTBIO YPOBHSI BOABI; €T0 TeMIlepaTypa paBHa TeMIlepaType KUISIlei
BOABI. Takoi map Ha3bIBAIOT HACKIUEHHbIM.

Ecam map u3 cocypa He OTBOAUTCS, a IOABOA TEIIAOTHL K HeMY (U3BHe)
IIPOAOATKAETCS, TO AABAEHUE BO BCceM O0OBeMe cOoCypa OyAeT YBEeAWYH-
BaThC. BMecTe ¢ yBeAUUeHHEM AABAEHUS CTAHET YBEAUUYNBATHCS U TEM-
neparypa KUIAIMEU BOABL U 00pa3yrollerocs u3 Hee napa. ONBITHEIM
IIyTeM YCTA@HOBAEHO, UTO Ka>KAOMY AQBAEHUIO COOTBETCTBYIOT CBOS
TeMIlepaTypa HACHIIIIEHHOIO IIapa U paBHas el TeMIlepaTypa KUIIeHUs
BOABI, @ TaK)Ke CBOU YAEALHBIM 00BbeM mapa.

Tak, mpu armochepuoM paBaeHun (0,1 MIla) Bopa HAUMHAET KU-
IIeTh U IIpeBpalllaeTcd B Iap Ipu Temneparype okoao 100 °C (TouHee
npu 99,1 °C); opu pasaenuu 0,2 MIla — npu 120 °C; npu paBAeHUU
0,5 MIla — mpwu 151,1 °C; npu paaBaeruu 10 MIla — mpu 310 °C. U3
NIPUBEAEHHBIX IPUMEPOB BUAHO, UTO C POCTOM A@BA€HMS TeMIlepaTypa
KHIIeHUS BOABI U paBHasd el TeMIlepaTypa HacChIIIeHHOTO IIapa yBe-
AMUYMBAIOTCS. YAEABHBIU O00'beM I1apa C pOCTOM AABAEHUS, Ha0OOPOT,
YMeHBIIaeTCs.
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IMTpu paBAeHuM 22,5 MTI'la HarpeBaeMas BOAA TTIEPEXOAUT B HACHIIIEH-
HBIU ITap MTHOBEHHO, IIO3TOMY CKPBITas TEIIAOTa Iapo0Opa30BaHUsA NIPU
3TOM AABAEHUU paBHA HYAIO. AaBaeHue mapa 22,5 MIla Ha3elBaroT
KpumuuecKuM.

EcAm HacHIIEHHBIN ITap OXAAKAAThH, TO OH CTaHeT KOHA€HCHUPOBAaTh-
cs, T. €. IPEBPATUTCS B BOAY; IIPU 3TOM OH OyA€eT OTA@BATh CBOIO TEIIAO-
Ty IapooOpa30BaHUI OXAAKAAQIOIIEMY TeAy. YKa3aHHOe SBA€HUE
UMeeT MeCTO B CUCTEMAaX IIapOBOI'0 OTOIAEHMS, B KOTOPHIE HACHIIIeH-
HBIY IIap IIOCTyNaeT U3 KOTEABHOU WAM NIapOBOM MAarucTpasu. 3peCch
OH OXAQ’KAQEeTCsI BO3AYXOM IOMeEIIeHUs, OTAAET BO3AYXY CBOIO TEIIAO-
Ty, 3@ CUET Yero MOCAEAHUN HarpeBaeTcs, a ITap KOHAEHCUPYeTCs.

CocTossHHe HACHIIIEHHOTO IIapa SIBASIETCSI BeCbMa HEyCTOUYUBBIM:
Aa>ke HeOOABIINe U3MeHEeHUS AABACHUS M TeMIlepaTyphl IPUBOAIAT
K KOHACHCAIIUM 9aCTH IIapa UAM JKe, HA0OOPOT, K UCIIaPEHUIO KalleAeK
BOABI, UMEIOIIUXCSI B HACHIIeHHOM Ilape. HackhImeHHBIN 11ap, CoBep-
IIIeHHO He COAeprKalllii KalleAeK BOABL, Ha3bIBAIOT CYyXUM HAChIW,EHHbIM;
HACBIIeHHBIN I1ap C KalleAbKaMU BOABI Ha3bIBAIOT BAQKHBIM.

B xauecTBe TENAOHOCUTEAS B CUCTEMAX IIapPOBOTO OTONAEHUS IIPH-
MEeHSIOT HaCHBIIIeHHBIN Iap, TeMIepaTypa KOTOPOTO COOTBETCTBYET
OIIPEAEAEHHOMY AQBAEHUIO.

CrcTeMBl IapOBOTO OTOIAEHUS KAACCUMPUITUPYIOT IO CAEAYIOUIUM
IpU3HaKaM:

N
|
200
S
©

11
a 9

Puc. 3.16. Cuctema napoBOro oTonneHnss HU3KOro JaBneHns:

8 — Cxema CVCTEMbI C BEPXHEN MPOKNaAKkon naponposofa; 6 — CTOAK C HUXHEeWN pas-
Bogkow napa; 1 — koTen; 2 — rmapaBnnM4eckunin 3aTeop; 3 — BOJOMEPHOE CTeKNo; 4 —
BO3AyLUHan Tpybka; 5 — nogatoLwmin naponposog; 6 — NapoBov BEHTWIMb; 7 — OTONW-
TenbHbIN Npubop; 8 — TpoHKK ¢ Npobkon; 9 — konaeHcaTonposog cyxor; 10 — KoHAeH-
catonposog Mokpeii; 171 — Tpybonposof nopnuTky; 12 — cyxonapHuk; 13 — nepenyck-
Has neTns
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110 HaYaAbHOMY A@BAEHHUIO IIapa — CUCTEMBI HU3KOTO AaBAEHUSI
(pH36 < 0v07 Mna)v

crioco0y Bo3BpaTa KOHAEHCATa — CUCTEMBI C CaMOTEYHBIM BO3BPATOM
(3aMKHYTBIE) U C BO3BPATOM KOHAEHCATA C IIOMOIIbIO IUTATEABHOTO
Hacoca (Pa3oMKHYTEIE);

KOHCTPYKTUBHOM CXeMe IIPOKAGAKH TPYOOIPOBOAOB — CHUCTEMBI
C BepXHel, HUKHeN U IIPOME’KYyTOUHOU IPOKAGAKOU PACIIPEAEAUTEAD-
HOTO TIapOIIPOBOAQ, @ TAKKe C ITPOKAGAKOM CyXOTrO ¥ MOKPOTO KOHAEH-
CaTOIIPOBOAA.

CxeMa CUCTeMBI IapOBOTO OTONIAEHUSI HU3KOTO AABAEHUS C BepXHEN
TTPOKAAAKOM MTapOIIPOBOAA IToKa3aHa Ha puc. 3.16, a. HachlleHHBIN 1ap,
00Opa3yroluiicsa B KOTAe [, IPOMASA CyXOIlapHUK (cemapaTop) 12, mona-
AQ€eT B IIapOIIPOBOA O M AdAee TTOCTYIaeT B OTONMUTEABHBIE TPUOOPHI 7.
3AeCh IIap OTAAEeT CBOIO TEIAOTY Yepe3 CTEHKU NPUOOPOB BO3AYXY OT-
aIIAMBaeMOro IOMeIeHUsI U IpeBpalllaeTcss B KOHAeHcaT. [TocrepHUNM
CTeKaeT 110 BO3BPATHOMY KOHAEHCATONPOBOAY [0 B KOoTeA I, Ipeopo-
AeBas IPU 3TOM A@BAE€HHeE IIapa B KOTAe 3a CUeT AABA€HUs CTOAOA KOH-
AeHcaTa, KOTOPHIM MoAAepPKUBaeTcss BbIicOTOM 200 MM IO OTHOIIEHUIO
K YPOBHIO BOABI B CyXOIlapHUKe [2.

B BepxHIOIO YaCTh BO3BPATHOTO KOHAEHCATOIPOBOAA [0 BMOHTUPO-
BaHa TPyOKa 4, COEAMHAIONIAsA ero C aTMOoC(hepout AN IPOAYBKH B MO-
MEHT BBOAA M BBIBOAQ CUCTEeMBI M3 3KCIIAyaTalluu.

YpOBeHB BOABI B CyXOIlapHUKE KOHTPOAUPYIOT C IIOMOIBIO BOAO-
MEpPHOTIO cTeKAa 3. AASA IPeAyIIPEKACHUS IIOBHIIIIEHUS AABACHUS I1apa
B CHCTEMeE BHIIIIe 3aA@HHOTO YPOBHS YCTAaHABAVBAIOT THAPABAMIECKUH
3aTBOP 2 ¢ pabouell BEICOTOM JKUAKOCTH, PABHOMU h.

PeryAnpoBKy CHCTEMEBI IaPOBOTO OTOIIAEHUS IIPOU3BOAST I1aPOBLIMHU
BEHTUASIMU 6 U KOHTPOABHBIMU TPOVHUKaMU 8 ¢ IpoObKaMu, AOOMBAsICH,
4TOOBI IpU paboTe MapoOBOr0 KOTAQA B PACUETHOM PeXMMe B Ka’KABIN
OTONUTEABHBIN IPUOOP MOCTYIIAAO TaKOe KOAWYECTBO Mapa, KOTOpoe
yCIeBaAO OBl TOAHOCTBIO B HEM CKOHAEHCHUPOBATHCS. B aTOM caydae n3
IPEABAPUTEABHO OTKPBHITOTO KOHTPOABHOTO TPOMHMKA BEIAEAEHYE TTapa
NIPaKTUYeCKU He HabAIOAQETCS U BePOSITHOCTE «IIPOCKOKA» KOHAEHCAaTa
B BO3AYIIIHYIO TPYOKYy 4 HUUYTOKHA Maaa. [ToTepu KOHAeHcaTa B CUCTe-
Me [IapOBOTO OTONAEHMS KOMIIEHCHUPYIOT ITIOAIIUTKON OapabaHa KOTAd
crierfuaAbHO 00paboTaHHOM BOAOM (OCBOOOKAEHHOM OT COAEM >KEeCTKO-
CTH), IOA@BaeMoM I1o Tpyoonposopy 11.

CucreMbl IAapOBOTO OTOIAEHUS, KaK y’Ke OTMEedYaAoCh, OBIBAIOT
C BEepXHEeU U HUJKHEM pa3dBOAKAMU NapolpoBoAad. HepocTaTKoOM HU>KHENU
pa3BoaKHM napa (puc. 3.16, 6) ABAsIeTCs TO, YTO 0OPa3yIOUIUMCI KOHAEH-
CaT B IOABEMHBIX M BEPTUKAABHBIX CTOSKaX CTeKaeT HABCTpeuy Hapy
U WHOTAQ IIePEeKPBIBAET IIaPOIIPOBOA, BEI3EIBAS THAPABANUYECKUE YAQDEL
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Puc. 3.17. Cxema npuHygMTENBHOIO
BO3BpaTa KOHAeHcaTa:

1 — koTen; 2 — cyxonapHuk; 3 — KoHAeHca-
TocbopHbIn Bak; 4 — Bo3gyLHaA Tpybka;
5 — obBoaHas NHWS; 6 — NapoBble BEHTUNK;
7 — KOHAEHCAaTooTBOAYMK; 8 — NoAnNUTOHHbIN
Hacoc; 9 — 0bpaTHbIN KnanaH

Boaee crioKOMHBIN CAUB KOHAEHCATa
IPOUCXOAUT, €CAU IIAPOIPOBOA O
IIPOAOSKEH C YKAOHOM B CTOPOHY ABM>KEHUS IIapa, @ KOHAEHCATOIIPOBOA,
9 — B CTOPOHY KOTAA. AASI CAUBA MOIIYTHOI'O KOHAEHCATa U3 apoIpo-
BOA@ B KOHAEHCATOIIPOBOA CUCTEMY CHAO’KalOT CIeIMaAbHBIMU Ilepe-
IIYCKHBIMU ITeTAaMHA [3.

EcAm ceTh TapoBOTO OTONAEHUS MMeeT OOABIIIOe Pa3BeTBAEHUE, TO
CaAMOTEUYHBIM CAMB KOHAEHCATA IIPOU3BOAAT B CIIEIMAABHBIN COOPHBIN
bak 3 (puc. 3.17), oTKypaa ero nepekaunBaloT HacocoM 8 B koTen I. Ha-
coc paboTaeT IePUOANYECKH, B 3@aBUCUMOCTH OT U3MEHEHUsI YPOBHSI
BOABI B cyxonapHuKe 2. Takylo cxeMy OTOIAeHUsI Ha3bIBaIOT Pa3OMK-
HYTOM; B HEeU ANSI OTAEAEHMSI KOHAEHCATa OT Ilapa, KaK IIPaBHUAO, UC-
IIOAB3YIOT KOHAEHCATOOTBOAUUKM (KOHAeHCAaTHEIe ropiku) 7. [Tocaea-
HUe Yallle BCero NMeIoT IIONAABKOBYIO UAU CUAB(OHHYIO KOHCTPYKIIUIO
(puc. 3.18).

I[TommAaBKOBBIY KOHAEHCATOOTBOAUUK (cM. puc. 3.18, 6) paboTaeT
Tak. [lap 1 KOHAEHCAT Yepe3 BXOAHOE OTBEPCTHE IOCTYIAIOT II0A IIO-
MMAABOK 3, KOTOPBLIM COEAUHEH phIUaroM C IIapoOBBIM KAamaHoM 4. ITo-
AaBOK 3 mMeeT opMy KoAnlaka. ITop paBAeHMEM ITapa OH BCIIABIBAET,

-—
Konpencar A —
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Puc. 3.18. KoHpeHcaTooTBOOYUKU:

a8 — CUNbIOHHBIN; 6 — NONNaBKoBbIA; T — cUNbOH; 2 — NerkoKMNALLAn XNaKocTb; 3 —
nonnaBsoK (ONPOKWHYTLIN Konnak); 4 — LwapoBon knanaH
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3aKphIBasg MIapoBOM KAallaH 4. KOHAEHCAT 3allOAHSeT BCIO KaMepy
KOHAEHCATOOTBOAUUKE; IIPU 3TOM Iap MOA KAAIIAHOM KOHAEHCHUPYETCS
U MTOIIA@BOK TOHET, OTKPBIBAs 111apoBOY KaanaH. KoHAEHCAT OTBOAUTCS
B HAllPaBA€HUH, YKa3aHHOM CTPEAKOH, AO TeX IOP, IT0Ka HOBBIE TOPIUU
1apa, CKOMMBIINECS II0A KOATIAKOM, He 3aCTaBAT KOAIIAK BCIABITE. 3a-
TeM IUKA PaOOTEI KOHAEHCATOOTBOAUUKA ITOBTOPSETCH.

Ha npoMBIIIA€HHBIX TPEATPUATHAX, UMEIOIIUX TPOU3BOACTBEHHEIE
NOTPEeOUTEAN Napa MOBBIIIEHHOIO AABACHUS, CUCTEMBI IIaPOBOTO OTO-
TIAEHHUS ITOAKAIOUAIOT K TeIAO(DUKAIIMOHHBIM MarvCTpaAsM II0 cXeMaM
BBICOKOTO AaBAeHUs (puc. 3.19). [Tap oT co6CTBEeHHOM UAM palOHHOMU
KOTEABHOM IIOCTYIIAeT B PACIPEACAUTEABHYIO TPeOeHKy I, TAe A@BAeHUE
€Tr0 KOHTPOAUPYIOT MA@HOMETPOM 3. 3aTeM IO OTXOAAIINM OT TpebeHKU
1 maponpoBoaaM 2 n1ap HalIPaBASIOT K IPOM3BOACTBEHHBIM ITOTPEOUTEASIM,
a 110 MaponpoBopaM Tl — K OTpeOUTeAsIM CUCTEMBI ITAPOBOTI'O OTOIAEHMUA.
[NMaponpoBoabl T1 IOACOEAUHEHEI K I'pebeHKe 6 IapOBOTO OTONAEHHUS,
a rpebeHKa 6 — K rpeOeHKe | uepe3 PeAyKIIMOHHBIN KAallaH 4. PeayKiiu-
OHHBIN KAQIIaH APOCCEAUpYeT Hap A0 AaBAeHUs He 6oaee 0,3 MIa. Pas-
BOAKY IIapOIIPOBOAOB BBICOKOTO AQBAEHMS CUCTEM IIaPOBOIO OTONIAEHUS
BBIIIOAHSIOT, KaK IIPABUAO, TOBePXyY. AMaMeTpHI TapOIIPOBOAOB U TOBEPX-
HOCTHU HarpeBa OTOIIUTEABHBIX IPUOOPOB 3TUX CUCTEM HECKOABKO MEHb-
1le, YeM y CHCTeM I1apOBOTI'O OTOIIAEHMS HU3KOI'O AABAEHUS.

HepocTaTKOM cuCTeM NapOBOTO OTONAEHHUS SIBASIETCS TPYAHOCTh
PEryAUPOBAHUS TEeNIAOIIPOU3BOAUTEABHOCTH OTOIIUTEABHBIX IPUOOPOB,

==
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Puc. 3.19. Cxema napoBOro oTonneHnst BbICOKOrO AaBMEHUS:

1 — pacnpegenuTensHas rpebeHka; 2 — naponposog; 3 — MaHoMeTp; 4 — peayKUMOHHbI
knanaH; 5 — 6annac (06BopHan NuHKS); 6 — rpebeHka CMCTEMbI OTOMNEeHUs; 7 — rpy30Bon
npefoxpaHuTenbHbIN KnanaH; 8 — HenoaBwxHasa onopa; 9 — komneHcaTopsl; 10 — na-
posble BeHTUNW; 17 — KoHOeHcaTonposog; 72 — KOHAEHCATOOTBOAYMKN
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YTO B KOHEYHOM CYeTe IMPUBOAUT K IIepepacxXxoAy TOIIAMBA B TE€UYEHUE
OTOMUTEABHOTO CE30Ha.

AnameTpsl TPyOOIPOBOAOB ITAPOBBIX CUCTEM OTOIAEHUS PacCuu-
TBIBAIOT OTAEABHO AAS TITAPOIIPOBOAOB ¥ KOHAEHCATOTTPOBOAOB. AMaMeTphl
ITapOIIPOBOAOB HU3KOTO AABAEHUS OIIPEAEASTIOT TaK JKe, KaK B CUCTEeMax
BOASAHOTI'O OTOIIANEHUMA. HOTepI/I AABACHUSI B TAABHOM ITUPKYAANTMOHHOM
KOABIIE CUCTEMBI ADp,, 1a, IPEACTaBASIOT COOOM CyMMY CONTPOTHBACHMUIA
(moTeps AABAEHHUSA) BCEX YUACTKOB, BXOAAIINUX B 3TO KOABIIO:

n
App« :Z(RI+Z), (3.35)
i=1
rAe R — yAeAbHas IoTeps AaBA€HUS Ha TpeHUe 110 AAMHE KOABIIA (IIo-
Teps AABAEHU S, IPUXOAAIIASACS Ha OAWH ITIOTOHHEBIN MeTp KOoAblIa), [Ta/M;
I — AAMHA ydacTKa TAABHOIO KOABIQ, M; Z — IIOTEPU AABAEHHS Ha
IIPEOAOAEHUE MECTHBIX COIIPOTUBAEHMU y4acTKa, [1a.
3aAaBasiCh 3HAYEHUEM AD,, ONIPEAEASIIOT YAEABHYIO MIOTEPIO AABAE-
HU4 HA TPEeHHUe II0 (popMyare

R A ppKn'
>
TA€ N — AOAS TIOTEPHU A@BAEHUS Ha TPEHUE OT OOIIMX OTEPDb B KOABIIE;
Zl — CyMMapHasi AAMHA y4aCTKOB TA@BHOTO ITUPKYASIIIIOHHOTO KOAB-
11a, M.
3aTeM OIIpeAeAsIoT TpeOyeMoe AaBAeHMe I1apa B KOTAe p,, KOTOpoe
AOAKHO 0OecIieuynBaTh IPEeOAOAEHME TIOTEPh AQBAEHNS B TAGBHOM IIMP-
KyASIIMOHHOM KOABIle. B cucTemMax mapoBOTO OTOIIAEHUSI HU3KOTO AQB-
A€HUS Pa3HOCTh AABAEHUU Ilapa B KOTAE U IIepep HarpeBaTeAbHBIMU
IpruOOpaMU PACXOAYETCS TOABKO Ha IIPEOAOAEHHE COIIPOTUBACHUY Ta-
POBOI MarucTpaAd, a KOHASHCAT BO3BPAIlaeTCsl caMOTeKOM. AAS TIpe-
OAOAEHUS CONIPOTUBAEHHUS OTONIUTEABHBIX IPUOOPOB IPEAYCMATPUBAIOT
3amac AaBAeHUS p,, = 2000 Ila. YAeABHYIO TIOTEPIO AABACHUS TIapa
MO>XHO OIIPEAEAUTH IO (popMyAe

(3.36)

g (09P —Puy )1 (339

S

rae 0,9 — 3HaueHMe KOI(PDUIINEHT], YIUTHLIBAIOIIETO 3aIlac AABACHUSI
Ha IIPeOAOAEHNEe HeyUTEeHHBIX COIIPOTUBAECHUMN.

AAsI cHCTeM TapOBOTO OTOIIAEHUS HU3KOTO AQBAEHUS AOAIO TIOTEPH
Ha TpeHwue n npuHUMaroT 0,65, a AASI CUCTEeM BBICOKOTO AaBAeHUsT — 0,8.
BeruncaeHHOe 1o opMyae (3.37) 3HaUEHME YASABHOM IIOTEPU AABACHUS
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AONJKHO PABHSTHCS UAM OBITH HECKOABKO OOABIE 3HAUYEHUS, OIIPEeAe-
AeHHOro 1o gopmyae (3.36).

AnaMeTphl IapOIPOBOAOB OIPEAEASIOT C YUeTOM BBIUMCAEHHBIX
VAEABHBIX ITIOTEPh AABAEHUS U TEIIAOBOM HArpy3KHu Ka>XAOTO pacueTHO-
T'O y4acTKa.

AraMeTpsl TapOIIPOBOAOB MOJKHO TAK’Ke OIIPEAEASTh, UCIOABL3YS
CIellMaAbHBIE TAOAMIBI B CIIPABOYHUKAX UAU HOMOrpaMmy (puc. 3.20),
COCTaBAEHHYIO AASI CPEAHUX 3HAUeHUM IIAOTHOCTH Ilapa HU3KOTO AaB-
AeHUs. [Tpy KOHCTPYHPOBAHUYM CUCTEM IIaPOBOTO OTOIAEHUSI CKOPOCTh
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Puc. 3.20. Homorpamma anst pacyeta gMaMeTpoB NaponpoBOA0B 1 camoTey-
HbIX KOHOEHCaTONPOBOAOB
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Tabnuuya 3.16. CkopocTtn napa B naponpoBogax

Ao v 1o | et e | fpeacnan opoc
70 1 MeHee IMonyTHOE 30
Bcrpeunoe 20
Boaee 70 INonyTHOE 80
Bcrpeunoe 60

Ilapa B IIaPOIIPOBOAAX CAEAYeT IPUHUMATH C YUEeTOM PEeKOMEeHAAQINH,
IIPUBEAEHHBIX B TaOA. 3.16.

B octaabHOM MeTOAMKa THUAPAaBAMYECKOTO pacueTa IMapoIIPOBOAOB
HU3KOTO AA@BA€HUS U CONIPOTUBAEHUHN ITUPKYASIIIMOHHBIX KOAEI] IIOAHO-
CTBIO @HAAOTUYHA PacyeTy TPyOOIIPOBOAOB BOASHBIX CUCTEM OTOIIAEHUS
(cMm. moapasa. 3.8).

KonpaeHCaTOTPOBOABI TAPOBHIX CUCTEM OTOTIACHUST HU3KOTO AQBAEHUS
YAOOHO PacCUUTHIBATH, UCIIOAB3YS BEPXHIOIO YacTh IIPUBEACHHON Ha
puc. 3.20 HoOMOTpPaMMHIL.

ITpu pacueTe apoOIIPOBOAOB CUCTEM OTOIIAEHMS BLICOKOTO AQBACHUS
HEOOXOAMMO YUUTHIBATh U3MEeHEeHUs 00beMa I1apa OT AABACHUS ¥ yMEHb-
IIIeHWe eTro 0oO0beMa IIPU TPAHCIOPTUPOBAHUU BCAEACTBHE IIONYTHOU
KOHAEHCAIINH.

PacyeT AraMeTpOB IPOU3BOASAT IIPU CAEAYIOIIUX 3HAUEHUIX Iapa-
MEeTPOB Ilapa: IAOTHOCTh 1 Kr/m3; paBaeHnme 0,08 MIla; TeMIleparypa
116,3 °C; xkureMaTHueCKast BI3KOCTD 21 -108M2/c. AAsI yKa3aHHEIX Tapa-
METPOB ITapa COCTABAEHBI CIeITMaAbHBIE TAOAUIIBI ¥ TTIOCTPOEHBI HOMO-
TpPaMMBI, TTO3BOASIIOIIIAE TOAOOPATh AMaMeTPHI TapoOIIPOBOAOB. [locae
BBIOOPA AMaMETPOB IIPOU3BOAAT IIepecdeT YASABHOU IIOTEePHU A@BACHUST
Ha TpeHHe C yUeTOM AEWCTBUTEABHBIX IIapaMeTpPOB IIPOEeKTUPyeMOM
CHCTEMEL 110 hopMyAe

R, =-T, (3.38)

rAe R, — yaeAbHas IoTeps AaBA€HUS Ha TpeHUe, [la/M, HalipeHHAs 10
pacyYeTHLIM TaOAUIIAM UAY HOMOTPAMMe AASI Tapa IAOTHOCTEIO 1 Kr/M3;
P, — AEUCTBUTEABHAs IAOTHOCTB 1apa, Kr/M>, IPUHUMaeMast IO CPeA-
HeMy A@BAEHUIO IIapa Ha yJacTKax.

AEUCTBUTEABHYIO CKOPOCTD IIapa OIPEAECASIOT II0 (POPMYAE
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v, =—, (3.39)

TA€ V — CKOPOCTH I1apa, HallAeHHas 110 PacueTHBLIM TaOAUIIAM HMAW HO-
MoTpaMMe.

[Tpu onpepeAeHUU AaMeTPOB KOPOTKUX ITAaPOIIPOBOAOB YaCTO IIOAB-
3yIOTCS YIIPOIIEHHBIM METOAOM, IIPOU3BOAS PACUeT IO IPEAEABHO AO-
IIYCTUMBIM CKOPOCTSIM ABU>KEHUS T1apa.

K srcnayaTaliuOHHBIM IPEUMYIECTBAM CUCTEM IIaPOBOTO OTOIIACHUSA
OTHOCSITCSL: IPOCTOTA ITyCKa CUCTEMEL B pabOTY; OTCYTCTBHE ITUPKYASII-
OHHBIX HACOCOB; HU3Kasi METAAAOEMKOCTD; BO3MOKHOCTD HCIIOAB30BaHUSA
B psiAe CAy4aeB OTpabOoTaBIIIeTo Iapa.

HepocTaTkaMu CHUCTEM IIAPOBOTI'O OTONAEHUS SBASIOTCS: HU3Kas
AOATOBEUYHOCTH TPYOOIIPOBOAOB M3-3a IIOBBIIIIEHHON KOPPO3UU BHYTPEH-
HUX IIOBEPXHOCTEH, BEI3LIBAEMON BAAKHBIM BO3AYXOM B IIEPHUOALL IIpe-
KpallleHus II0AQYU I1apa; IIyM, OOYCAOBACHHBIM OOABIIONM CKOPOCTBEO
ABVKEHU Iapa 110 TpyOaM; YacThle THAPABANUECKUe YAAPhI OT BCTpeU-
HOT'O ABM>XEHUS TOITyTHOI'O KOHAEHCATa B IOABEMHBIX ITaPOIIPOBOAAX;
HU3KUEe CAaHUTAPHO-TUTHeHWYEeCKHe KaueCTBa M3-3a BBICOKOU TeMIIe-
paTypsl (0oaee 100 °C) mOBepPXHOCTHU OTOIIUTEABHBIX TPUOOPOB U TPYO,
IIPUTOPAHUSA IBIAM U BO3MOKHOCTH OJKOTOB AIOAEH.

B mpou3BOACTBEHHBIX IIOMEIeHUSX C IOBBIIIEHHBIMU TpeboBa-
HUSMU K YUCTOTE BO3AYXQ, @ TAKKe B JKUABIX, OOI[€CTBEHHBIX, aAMU-
HUCTPATUBHBIX U aAMHHUCTPATUBHO-OBITOBLIX 3AAHUSAX NIPUMEHATH
IIapoOBO€E OTONAEHUE Heab3sl. CUCTEeMBI IaPOBOTO OTOIIAEHUS AOITyCKa-
€TCSd UCIOAB30BATh TOABKO B HEIOXXapO- U HEB3PHIBOOIACHBIX MPO-
U3BOACTBEHHEBIX IIOMEIIEHUSX C KPATKOBPEMEHHEBIM MpeOLIBaHUEM
AIOAEH.

<N CMCTEMbI BO3AYLLUHOINO OTOMMEHUNA

CucTteMBl BO3AYIIHOTO OTOIIAEHUS CAEAYET IIPEAYCMAaTPUBATh AN
NIOMEIleHNH, YKa3aHHBIX B TabOA. 3.11.

BozaylIHOEe OTONAEHHE, BO3AYIITHOE AYIIIUPOBAHUE (CM. IIOAPA3A,. 7.4)
U BO3AYIIHO-TEIIAOBBIE 3aBECHl IIPOEKTUPYIOT AASL OOecliedeHUs AOIy-
CTHUMBIX IIapaMeTPOB BO3AYyXa B OOCAYKMBaeMOU HMAU pabouell 30He
noMenieHuH (Ha IMTOCTOSTHHBIX U HEeIMTOCTOSTHHBIX pabounx MecTax).

B KauecTBe TEIAOHOCUTEAS AT OOOTpeBa IIOMeIeHUN UCIIOAB3YIOT
HAPY’KHBIM BO3AYX. OTO IIO3BOASIET B OAHOM CUCTEME OOBEAUHUTE (DYHK-
MY OTONIACHUS U BEHTUASINY, YTO IIPUBOAUT K CYII[€CTBEHHOM 3KOHO-
MUY TONAWBHO-3HepreTUuecKuX pecypcoB. CUCTEeMBl BO3AYIIHOTO
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OTOIAEHUS TPY BO3MOKHOCTH KOHCTPYHUPYIOT C PEIMPKYASIIUEH, KOTAQ
BO3AYX YaCTUYHO UAM IOAHOCTBIO 3a0MpaeTcsa He CHAPY KK, a U3 OTAIIAU-
BaAeMOro IIOMeIlleHHs.

Pernupkyasinus Bo3pyxa He AOIYCKAeTCs:

B IIOMeIeHUIX, B KOTOPBIX MAKCUMAABHEBIN PACXOA HaPY’KHOT'O BO3-
AyXa ONPEeAEASIEeTCSI MaCCOU BBIAGASIONINXCS BPEAHBIX BelecTB 1-ro
M 2-TO KAACCOB OIIaCHOCTH;

IIOMEIIEHUIX, B BO3AyXe KOTOPBIX UMEIOTCS OOAE3HETBOPHBIE Oak-
TEepPUU UAU I'PUOKM B ONACHBIX KOHIIEHTPAIUSIX, YCTaHaBAUBAEMBIX
MunsapaBoMm Poccun, Anb60 pe3Ko BEIpa*keHHBIe HEeIpPUSATHBIE 3alla-
XU;

TTOMEIIEHHUIX, B KOTOPBIX UMEIOTCS BpeAHble BellleCTBa, BO3TOHSIO-
IIMecst IPY COTPUKOCHOBEHWH C HAaTPETHIMU ITOBEPXHOCTSIMU BO3AYXO-
HarpeBaTeAeM, eCAM Ilepe) BO3AyXOHAarpeBaTeAeM He IIPEeAyCMOTpeHa
OYMCTKAa BO3AYXQ;

IIoMellleHuaX KaTeroputi A u b (KpoMe BO3AYIIHBIX AW BO3AYIIHO-
TEIIAOBBIX 3aBeC Y HapPY’KHBIX BOPOT U ABepel);

IITUMETPOBBIX 30HaX BOKPYT 000PYAOBaHMS, PACIIOAOKEHHOTO B II0-
MelleHUAX Kateropui B, I' u A, ecAn B 3TUX 30HaX MOTyT OOPa30BHI-
BaTHCSI B3PBIBOOTIACHBIE CMECH U3 TOPIOYUX Ta30B, ITAapOB, a3pP030AeH
C BO3AYXOM;

CHCTeMaX MEeCTHBIX OTCOCOB BPEAHBIX BeIeCTB U B3PBIBOOIACHBIX
CMecel C BO3AYXOM;

TaMOypax-I1IAI03aX;

AabOPATOPHBIX TOMEIIeHNSIX HayYHO-UCCAEAOBATEABCKOTIO Ha3Hade-
HUS, B KOTOPBIX MOI'YT IIPOU3BOAUTECS PAOOTHI C BPEAHBIMU MAY TOPIO-
YUMM ra3aMy, ITapaMy U a3pPO30ASIMU.

PernupKyasinys Bo3ayxa AOIYCKAeTCsI B CUCTEMaX MEeCTHBIX OTCOCOB
IIBIA€BO3AYIIHBIX CMecel (KpoMe B3PBIBOOIACHBIX IIBIA€BO3AYIITHBIX
cMecel) MOCAe UX OYUCTKU OT ITBIAU.

Pacxop, Bo3pyxa Ly, M3/4, AAST BO3AYIITHOTO OTOIIACHMS, HE COBMEIIleH-
HOTO C BEHTUAGIIUEH, OIIPEAECATIOT IO POPMYyAE

L,= ﬁ, (3.40)
C(tnp —l )
rAe Qpp — TETAOBOM TIOTOK AASI OTOTIACHUS TIOMell[eHust, BT; ¢ — Temnao-
eMKOCTb BO3AyXa, paBHad 1,2 KAX/ (v 3- °C); t,, — TeMIepaTypa Ipu-
TOYHOTO BO3AYyXa, IoA@BaeMoro B nomenienue,’C, onpepeasieMast pac-
yeToM; t, — TeMIlepaTypa Bo3pyxa B momeleHuy, C.

TeMnepaTypy IPUTOYHOTI'O BO3AYXa, IOA@BAEMOTO B IIOMellleHue
anmapaTaMy BO3AYITHOTO OTOIIAEHUS U IIPEABAPUTEABHO HarpeBaeMoro
B BO3AYXOHArpeBaTeAe, OIIPEAEASTIOT IO POPMyAEe
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tp =ty + At +0,001p, (3.41)

rae t, — TeMIlepaTypa Hapy>KHOTO BO3AyXa, °C; Af — U3MeHeHHue TeM-
IepaTypel BO3AyXa B BO3AyxoHarpenareae,’C; p — IIOAHOE AaBACHHUE
BO3AyXa IIOCA€ BEHTUAATOPQ, [1a.

[Tpu IPOEKTUPOBAHUU BO3AYIITHOTO OTOIIAEHUS AT HAAESKHOCTH ero
paboTEI HY’KHO IIPEAYCMATPUBATh Pe3ePBHBIU BEHTUASITODP UAU YCTa-
HaBAMBATH He MeHee ABYX OTOIUTEABHBLIX arperaTos.

ITpu BEIXOAE U3 CTPOS BEHTUASITOPA AOITyCKAeTCs CHU)KEHHeE TeMIle-
paTypHl BO3AyXa B IIOMEIeHUN HUKe HOPMUPYEMOU, HO He DoAee 4yeM
Ha 5 °C npu obeclieueHUN IOAQYU HAPY>KHOI'O BO3AyXa.

TeMnepaTypa I0oAaBaeMOro B IIOMellleHUe IIOAOTPETOr0 BO3AyXa
AOMKHA OBITH He MeHee yeM Ha 20 % HM’Ke TeMIlepaTypbl CAaMOBOCIIAA-
MeHEeHUS ra30B, [1IapOB, a3PO30AeH U IIBIAH, BEIAEASIONINXCS B IIOMellle-
HUH.

[Tpm HarpeBaHWYU BO3AYXa B IPUTOYHBIX M PEIUPKYASIMOHHBIX
YCTA@HOBKAX CAEAYeT IPUHMMATh TeMIIepaTypy TEIAOHOCUTEAST (BOAHI,
mmapa U Ap.) BO3pyXoHarpeBaTeAel U TEIAOOTAQIOIINX MOBEPXHOCTEN
5AEKTPOBO3AYXOHArpeBaTeAel, a TakyKe Tra30BO3AyXOHAarpeBaTeAel B Co-
OTBETCTBUU C KaTeropuen NOMeIlleHUN AAS BEHTHUASIIMOHHOTO 000py-
AOBAHMA WAU Ha3HadeHUEM IIOMeIleHUsd, B KOTOPOM pa3MelleHbl yKa-
3aHHBIE YCTAHOBKH, HO He BbIIIe 150 °C.

CrcTeMbl BO3AYIITHOTO OTOIIACHUST KAQCCUMDUITUPYIOT IO CAEAYIOIITUM
NIpU3HaKaM:

IO POAY 3HEPTOHOCHUTEAS — CHUCTEeMBI C BOASHBIMHY, IapOBBIMY,
SAEKTPUYECKUMHY, Fa30BLIMU KaropUdepaMy;

XapakTepy lepeMellleHusI HarpeBaeMoT0 BO3AYXa — C €CTECTBEHHBIM
U MeXaHW4YeCKUM IIOOYy’KAEHUEM, CO3AaBAEMBIM BEHTUASITOPOM;

cxeMe BEHTHMAUPOBAHUSA OTAIAMBAEMBIX IOMeIeHUN — MIpsIMo-
TouHBIe (puc. 3.21, a), c yactTuuHoM (puc. 3.21, 6) u noaHoM (puc. 3.21, B)
PEeLUPKYASLINeH;

MeCTy HarpeBaHU4 BO3AyXa — MeCTHBIe (HarpeBaHMe BO3AyXa MeCT-
HBIMU OTOIIUTEABHBIMY arperaTaMu) U IeHTPaAbHBIe (HarpeBaHue BO3-
AyXa B 00IIleM IIEHTPAABHOM arperare € IIOCAEAYIOIeN TPaHCIIOPTUPOB-
KOM ero II0 OTAIAMBAEMBIM IIOMEIEHUSM).

AAST HarpeBaHUS BO3AYyXa B CUCTEMAaX BO3AYIITHOTO OTOIAEHUS NIPU-
MEHSIIOT KaAOPHU (e p bl Pa3AUYHBIX KOHCTPYKIIUM, UMU TaK)Ke KOM-
TIAEKTYIOT OTONINUTEABHBIE arperaThl ¥ MPUTOYHBIE BEHTUASIITUOHHEIE
KaMepsl. B kaaropudepax Bo3AyxX HarpeBaeTcs 3a CYeT SHEPTUU TEIIAO-
HOCHUTEAS (ropsiuasg BOAQ, 1ap, ABIMOBEIE Ta3bl) UAU SAEKTPOIHEPTUH.

OronurenbHBIE arperartsl (puc. 3.22) UCHOAB3YIOT AAS HarpeBaHUSA
PEIUPKYASAIIMOHHOTO Bo3Ayxa. OHU COCTOAT U3 Karopudepa, BeH-
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Puc. 3.21. Cxembl cMcTeM BO3LYLLUHOMO OTOMMEHUS:

8 — NPAMOTOYHas; 6 — C YaCTUYHOM PELMPKYNALMEN; B — NOMHOCTHH0 PELMPKYNALMOHHAS;
1 — Bo3ayxo3abopHan waxTa; 2, 4, 10 — pelwetkn; 3 — BblBpocHas LWaxTa; 5 — npu-
TOYHbI BO3AYyx0BOfA; 6 — kanopudep; 7 — BeHTUnATOp; 8 — paboyas 30Ha; 9 — knanaH

THUASTOPA C SAEKTPOABUTATEAEM U HAIIPABASIIONIETO allllapaTa, KOTOPHIN
hopMUPYET CTPYIO rOPSIIETo BO3AYXA, I0AABAEMOT'0 B OTAIAMBAEMOE
noMmeterre. OTONUTEABHBIE arperaThl IPUMEHSIOT AAS BO3AYIIHOI'O
OTOIIA€HUSI KPYIIHBIX IPOU3BOACTBEHHBIX IIOMeIleHUN (HanpuMmep,
BaroHOCOOPOYHBLIX II€XOB U T.II.), B KOTOPHIX 10 CAaHUTapPHO-TUTHEHU-

3035

1080

Puc. 3.22. [NogsecHble 1 HanonbHble BO3AYLLUHbIE OTOMUTESbHLIE arperarbl:

a — tvina AlNBC; 6 — Tvna CTA-300M (HanoneHbin); 7 — kanopudep; 2 — xano3unHas
HanpasnaLas peweTka; 3 — BeHTUNAToOp; 4 — neTnv Ansa nopBeLLMBaHUS arperaTta
AlNBC; 5 — nogsogasLme 1 oTBoAALLME NaTPyBKM Ans TennoHocuTens
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YEeCKUM M TEXHOAOTUYECKUM TpeOOBaHMUSIM B pabodyee BpeMs AOTyCKa-
€TCSa PEeNUPKYAINUs BO3AYXa, @ TAK)KEe B KaUeCTBEe A€KYPHOI'O OTO-
nAeHus B Hepabouee BpeMsa. OCHOBHBIE TeXHUUYECKHE XapaKTepu-
CTUKH OTOIIUTEABHBIX arperaToB IIPUBEAEHHI B TaOA. 3.17.

AAs yMeHBIIIeHUsI 00 beMa IIPOHUKAIOIIEro B IIOMellleHe XOAOAHOTO
BO3AyXa IIPU OTKPBIBAHUU HAPY’KHBIX ABEPEU U BOPOT B XOAOAHOE Bpe-
M TOAAQ TIPDUMEHAIOT CIIelIUAaABHBIE YCTpOﬁCTBa — BO3AYIIHBEBIE
TEIAOBBIEe 3aBecCHl (puc. 3.23), KOTOPBIE B OCTAaABHOE BPeMsS MOI'YT
HCIIOAB30BATHCA KAaK PENUPKYAIITNOHHBIE YCTAHOBKU.

Bo3zaylIHBIE TETIAOBBIE 3aBECH! IJeAeCO00pPa3HO IPUMEHSTh:

Y IIOCTOSIHHO OTKPHBITHIX IIPOEMOB B HAPY>KHBIX CT€HAX ITIOMeIleHUH,
a TaK’Ke y BOPOT U IPOEMOB B HAPYKHBIX CTE€HAX, He MMEIOIIUX TaM-
OypPOB ¥ OTKPBLIBAIOITNUXCS OOAee IISATH pa3 UAM He MeHee 4yeM Ha 40 MuH
B CMEHY B pallOHaX C PACYeTHOU TeMIIepaTypOM Hapy’>KHOTO BO3AyXa
—15°C u HUXe;

HapY’KHBIX ABepeli BeCTHOI0AEH O0IeCTBEHHBIX M aAMUHUCTPATHBHO-
OBITOBBIX 3AQHUY;

HApPY’KHBIX ABE€pel, BOPOT U IPOEMOB IIOMEIeHUM C MOKPBIM PeXKU-
MOM;

Hapy>KHBIX ABEPeUN 3AaHUM, €CAM K BECTUOIOAIO IPUMBIKAIOT IIOMe-
eHusa 0e3 TaMOypa, 0OOPYAOBAHHBIE CUCTEMAaMU KOHAUIIMOHUPO-
BaHUS;

IIPOEMOB BO BHYTPEHHUX CTeHaX U IepPeropopkax MPOU3BOACTBEH-
HBIX IIOMEIeHUN AN IIPEAOTBPAIIeHUS IIepeTeKaHUsI BO3AyXa U3 OAHO-
TO IIOMEIIIEeHUS B APYTOE;

Ta6nuua 3.17. OcHOBHbIE TEXHMYECKNE XapaKTepPUCTUKN BO3AYLUHbIX
oTONUTEesbHbLIX arperaToB

TenAOnIpON3BOAUTEABHOCTD,
THIC. BT
TTopaua TMoBepxHoCTS Mo11HOCTb
Mapxka BO3AYXQ, npu npu 5 | 2AeKTpOABH-
M3/4 AABACHUU TeMIepary- Harpesa, M ratenst, KBT
napa pe BOABL
0,2 MITa 130°C
ATIBC-50-30 3300 58,1 34,9 10,80 1,0
AT1B-200- 13900 233 163 85,2 2,8
140
CTA-100 8770 116 113 22,6 1,6
CTA-300M 28 800 298 356 91,0 4,0
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Puc. 3.23. Crnocobbl pa3melleHns 060pyaoBaHMA TENMOBLIX BO3AYLLHbIX 3a-
BEC!

a — B NPOMbILLNEHHbIX 3faHusx; 6 — B 06LLeCTBEHHbIX 3aaHusx; 7 — Bospyxopacnpege-
nuTenbHas LWenb; 2 — KoHAy30p; 3 — BeHTUNATop; 4 — Msarkasa BcTaska; & — kanopudep;
6 — nopcTaBka; 7 — BOpOTa; 8 — cekums obcnyxmBaHus

BOPOT, ABepefI u 1IpoeMoOB HOMeLLIeHI/Iﬁ C KOHAMITMOHUPOBAHUEM
BO3AYyXad UAU II0 CII€IITMAABHBIM T€XHOANOTMYeCKUM Tpe6OBaHI/IHM.
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B mocarepHUX TpeX YKa3aHHBIX CAyYadX UCIIOAB30BaHUE BO3AYIITHBIX
TEIIAOBBIX 3aBeC TpeOyeT COOTBETCTBYIOIETO TEXHUKO-9KOHOMUUECKOTO
000CHOBaHUS.

B BO3AYIIHOM U TeIAOBOM OanaHCaX 3AaHUSA TEIAOTY, TOAABa-
€MYIO BO3AYIIHBIMU 3aBeCaMM IePUOANIECKOTO AEWMCTBUS, HEe YUUTHI-
BAIOT.

TeMmnepaTypy BO3AyXa, IOAQBAEMOTO BO3AYIIHBIMU TEIIAOBBEIMU 3a-
Becamy, npuHuMaroT He Boile 50 °C y Hapy>XKHBIX ABEpEel U He BEBIIIe
70 °C y Hapy’KHBIX BOPOT U IIPOEMOB.

Temnepatypy, °C, cMecH BO3AyXa, IOCTYIAIOIIEro B IIOMellleHue
Jepes3 Hapy’KHBIE ABEPH, BOPOTA U IIPOEMEI, IIPU pacdyeTax IPUHUMAIOT
He MeHee:

14 — AAST IPOU3BOACTBEHHBIX ITOMEIIEHUN IPU AETKOM paboTe;

12 — AAS IPOU3BOACTBEHHBIX ITIOMeEIleHUN IIpu paboTe cpepHer
TS’KEeCTU U AAS BeCTHOIOAeN 0OIeCTBEHHBIX U aAMUHHUCTPATUBHO-
OBITOBBIX 3AQHUY;

8 — AASI TPOM3BOACTBEHHBIX MMOMEIeHUN TIPU TSIXKeAOM pabore;

5 — AAG IPOU3BOACTBEHHBIX TOMeEIeHUM IIPU TSKEAOU paboTe U OT-
CYTCTBUU NIOCTOSAHHBIX PAaOOYMX MECT Ha PACCTOSSHUU 3 M U MeHee
OT HAPY’KHBIX CTEH U 6 M U MEHee OT ABepel, BOPOT U IIPOEMOB.

BoszayliiHble TeNIAOBBIE 3aBeChl ¥ HAPY’KHBIX IIPOEMOB, BOPOT U ABe-
pel pacCYUTHIBAIOT C yU4eTOM BETPOBOTO AaBAE€HHs. Pacxop Bo3zpyxa
OIIPEAEASIOT, IPUHUMAs TEMIIEPATYPY Hapy’KHOT'O BO3AYXa U CKOPOCTh
BeTpa npu napaMmerpax b (HO ckopocTh He Goaee 5 M/c).

Ecam crkopocTh BeTpa IIpU napaMeTpax b MeHblle, 4eM IIpH Ha-
paMeTpax A, TO BO3AYXOHArpeBaTEeAM CAeAyeT IPOBEPSTh IIPU Mapa-
MeTpax A.

CKOpPOCTb BBIITyCKA BO3AyXa U3 IIeAel UAM OTBEPCTUN BO3AYIIHBIX
TENAOBEIX 3aBeC IIPUHUMAIOT He 60Aee 8 M/C Yy HApYy’KHEIX ABepel
u 25 M/C y BOPOT U TEXHOAOTUYECKHUX ITPOEMOB.

ITpu pacueTe cucTeM BO3AYLIIHOTO OTOIIAEHUS 3a pacyeTHEBIE ITapa-
MeTpPBI HaPY’KHOTO BO3AyXa IPUHUMAIOT apaMeTpsl b (cM. Taba. 3.1).
OpHa u3 cucrteM B Hepabouee BpeMsl MOKeT (PYHKIITMOHUPOBATH KakK
AEKypHas.

K pocTOmMHCTBAM CHCTEM BO3AYIIHOTO OTONAEHUS MOJKHO OTHe-
CTH:

CHU KeHUe IePBOHAYAABHBIX 3aTPAT 3a CYET COKPAIIleHUSI PACXOAOB
Ha OTONMUTEABHBIE NIPUOOPEL ¥ TPYOOIIPOBOABI;

obecrnedeHue BBICOKUX CAHUTAPHO-TUTMEHUYECKUX YCAOBUM BO3-
AYIITHOM CpeABl B IIOMeIleHUsAX OAaropaps 60oaee paBHOMEPHOMY pac-
IpeAeAeHUIO TeEMIIEPATypPhl BO3AyXa B 0ObeMe NTOMellleHUs, IIpeABApU-
TEABHOMY OOECHIBIAUBAHUIO U YBAQSKHEHHUIO BO3AYXA.
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HeAOCTaTKaMI/I CHUCTeM BO3AYITHOT'O OTOIINEHUSA ABASIIOTCS: 3HAYU-
TeABHBbIE Pa3MepPhl BO3AYXOBOAOB; OOoABITITIE IIOTEPU TEIIAOTHI IIPU ABU-
JKeHHHU BO3AYXa IIO IIPOTAKEHHBIM BO3AYXOBOAAM.

MEYHOE OTOMJIEHUE

CrpouTeabHBIe HOPMEI U TpaBuAa ['occtpos Poccuu (CHull 2.04.05-
91%) pa3pemIaroT IPUMEHSTE ITIEYHOE OTOIAEHUE B JKUABIX U aAMUHU-
CTPATUBHEIX 3AQHUAX BBICOTOM AO ABYX 3Takel. Kpome aToro, neunoe
OTOTIIAEHUEe MOYXKHO MCIIOAB30BAaTh: B OAHOITAKHBIX 3AQHUSX OOIIEKM-
TUY ¥ 6aHb C YUCAOM MeCT He Ooaee 25; TOANKANHUKAX; Ha CIOPTUBHBIX
IPeAIPUATUSAX U IPEAIPUITUAX CBI3H; B IIOMeIlleHUAX KaTeroputi ' u
A mroimaapio He 6oaee 500 M2, TTeuHoe OTOIACHHE IPUMEHSIIOT B CeAb-
CKOM MECTHOCTHU AAS 000OTpeBa: OAHOITAKHBLIX KAYOOB C YMCAOM IIO-
capouHBIX MecT He Ooaee 100; oOueo0pa3oBaTeAbHBIX ITIKOA 0e3
CIIAABHBIX KOPIIYCOB C YUCAOM MecCT He Ooaee 80; AeTCKUX AOIIKOABHBIX
YUpe>KAeHUN C AHEBHBIM IIpeObIBAHUEM AETel; MPeAlpUsTUil oobile-
CTBEHHOTO IIUTAHUSA U TPAHCIOPTa C YUCAOM IIOCAAOUHBIX MeCT He
Ooaee 50. B moMenienusx kateropuii A, b u B meunoe otonaenue npu-
MEHSITH HEAB3S.

[MpeuMymiecTBaMu IIEYHOTO OTOIAEHUS SBASIOTCS: OTHOCUTEABHAS
IIPOCTOTA Iledel, BO3MOKHOCTb UX COOPY’KEeHMsI U3 MeCTHBIX MaTepua-
AOB (KUPIHWY, TAMHA, IeCOK, U3BeCTh) ¥ CIIOCOOHOCTD Meuel UCIIOAB30-
BaTh MeCTHOE TOIIAMBO AFOOOTO THUIIQ; CyIJeCTBEHHO MeHBIIINe 3aTPaThl
Ha CTPOUTEABCTBO U IKCIIAYATAIIUIO 10 CPABHEHWIO C ADYTUMU CHUCTe-
MaMu OTOIIAEHUS.

K HepocTaTKaM MEYHOIO OTOIIAEHUSI OTHOCSIT: OTIAaCHOCTDH OTPaBAEHUS
YTapHBIM Ira30M AIOAEH, HaXOAANINXCS B [IOMeIleHUH; IT0’KapOo0IIacHOCTh
HEKOTOPBIX KOHCTPYKIJHM; HEOOXOAUMOCTE PEryAIPHON OUMCTKU ITedel
OT 30ABI U CaXKU.

[Meuwn, mpepHa3HAUYEHHBIE AAST OTOTIAEHUS 3AaHUH, AEAIT Ha ABa TUITIA:
HETEeIIAOEMKME U TEIIAOEMKUE.

AAST KpaTKOBPEMEHHOTr0 00orpeBa MOMEIeHU NPUMEHSIOT H e-
TEeIAOEeMKHUe Ieud (TUIla «OypKyek»). OHM TpeOyIOT HellpePBIBHOU
TOIIKU. DTU €YU U3TOTOBASIOT U3 AMCTOBOM CTaAl C UCIIOAB30BaHUEM
TPpyO UyTYHHOTO AUTBS pAaMeTpoM 10...12 AroMMOB.

TenmArAoeMKUe MeYrd TPUMEHSIOT AAS TIOCTOSTHHOTO 0OorpeBa Io-
MenjeHuM. OHU TPeOyIOT IEPUOAUYECKON TOIKM U UMEIOT OOABIION
TEMAOAKKyMyAupytomuit 06beM (0,2 M3 u Goree).

HecMmoTpsa Ha OOABIIIOE KOHCTPYKTUBHOE pasHooOpasue mevyer ux
ABIMOXOp, (KaHaA AAST OTBOAA ABIMOBEIX I'a30B B ABIMOBYIO TPyOy) BEI-
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Puc. 3.24. CxeMbl IbIMOX0OO0B OTOMUTENbHbLIX NEeYel:

a8 — KaHarbHasi; 6 — KONNakoBasi; B — KOMBUHMPOBaHHas; T — TOMNMBHWK; 2 — ObIMOXOL;
3 — 3acnoHka; 4 — konnak

TIOAHSIIOT IO OAHOM U3 Tpex cxeM (puc. 3.24): KaHaAbHOM, KOATIaKOBOM
UAM KOMOMHUPOBAHHOM.

[To TOAIIMHE CTEHOK II€9N IOAPA3AEASIOT Ha TOHKOCTEHHEIE (AO
7 €M) U TOACTOCTeHHEIe (12 cM u Ooaee), 0OAAAAQIOIIME TTOBBIIIIEHHOU
TENIAOEMKOCTLIO.

[MTpuMepoM TOHKOCTEHHOMU Iedu sBasgeTcs meub MBMC-61
(puc. 3.25), KOTOPYIO BBEIKAGABIBAIOT M3 OTHEYIIOPHOTO KUpIIMYa O0IIeln
Maccor 320 kr. Kapkac meus MOHTUPYIOT U3 CTAaABHBIX YTOAKOB pasme-
paMm 25 x 25 x 3 MM M yCTAaHABAMBAIOT Ha IIPOYHBIN ACPEBSIHHEIN IIOA,
ITPeABapUTEABHO TTOKPBITHIY AMCTOM KPOBEABHOT'O JKeAe3a o achecTo-
BOMY KapTOHY TOAIIMHON 10 MM.

TenmaoeMKyto TOACTOCTeHHY 0 neub OI13-3 (puc. 3.26) cpepHent
TenAoBOM MoITHOCTEIO 3 000 BT (Ipu ABYX TOIIKaxX B CYTKHU IIPOAOAKHU-
TEABHOCTBIO TI0 2 4 Ka>KAas1) BEIKAQABIBAIOT U3 312 HIT. 0OBIKHOBEHHOTO
7 158 mIT. MIaMOTHOTO (TYTrOIAQBKOTO) KMPIINYA.

MakcuManbHasa TeMIlepaTypa NOBEPXHOCTHU Ieuell (KpoOMe 4yTyHHO-
T'O HaCTHAQ, ABEPOK U APYTHX [TIEUHBIX IIPHOOPOB) He AOAKHA IIPEBHIIATh
90 °C — B MOMEMNIEHUSIX AETCKUX AOIIKOABHBIX U AeUeOHO-TPOodHUAAK-
TUYecKux yupesxxpeHui; 110 °C — B ApyTUX 3AaHUIX U IIOMeIeHNIX Ha
TIAOIIaAU ey He 6oaee 15 % oO1Iel NAOIaAu TOBEPXHOCTU MeYy;
120 °C — B APYTHX 3AQHUSAX U IOMEIEHUIX Ha IIAOIIIAAY ITIeur He Ooree
5 % oO0I111el IAOLIAAN TOBEPXHOCTH II€YH.

B nomelneHusaX ¢ BpeMeHHBIM IIpeObIBAaHUEM AIOAEH IIPYU YCTAHOBKE
3aLIUTHBIX 3KPAaHOB AONYCKAeTCs IPUMEHITh IIeUn C TeMIepaTypou
noBepxHocTH BrIe 120 °C.

AN OTOIIAEHUS TPEX TTOMEIEHNH, PACTIOAOKEHHBIX Ha OAHOM JTake,
MOJKHO HCIIOAB30BATh OAHY Il€Ub. B ABYX3Ta’KHBIX 3AaHUSIX MOKHO
NIPUMEHSTh ABYXbSIPYCHBIE IIedld ¢ 000COOAEHHBIMHU TOIAWBHUKAMU
U ABIMOXOAQMU AAS Ka’KAOTO 3TaXka, @ B AByXBSIPYCHBIX KBapTHpax —
C OAHOU TOIKOM Ha NepBoM 3Taxke. [IpuMeHeHUe AepeBIHHBIX 0AaAOK
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Puc. 3.25. KoHcTpykums ToHkocTeHHon nedn MBMC-61:

1 — nopaoH Ansa 3onbl; 2 — kapkac; 3 — Tono4Has asepua; 4 — natpybok npucoeHeHns
ne4n K gbiMoBon Tpybe; 5 — 3acnoHka; 6 — KONoCHUKOBas peLleTka

B IIePEKPBITUU MEXXKAY BEPXHUM U HIDKHUM SPYCAMU €YU He AOITyCKa-
eTCcs.

B 3paHUMAX 0011€00pa30BaATEABHBIX IIIKOA, AETCKUX AOUIKOABHBIX,
AeueOHO-IPOUAAKTUUECKUX YUPEKACHUN, KAyOOB, AOMOB OTABIXA
U TOCTHHUI] II€YH CAEAYeT pa3MelllaTh Tak, YTOObl TOAWBHUKU OOCAY-
SKUBAAMUCH U3 TIOACOOHBIX IIOMEIlleHUHM UAU KOPUAOPOB, UMEIOIINX OKHA
C pOpTOUKAMU U BBITSKHYIO BEHTUASIINIO C €CTeCTBEHHEBIM ITOOYKAe-
HHUEM.

ITo dhopMe B AaHE OTOIUTEABHBIE ITI€YM MOTYT OBITH IIPSIMOYTOAB-
HBIMH, KBAAPATHBIMHU, KPYTABIMU U YTAOBBIMU.

PacrionraraTe mmeum cAeAyeT, KaK IIPAaBUAO, Y BHYTPEHHUX CTeH U Iie-
PeropopoOK M3 HeTOPIOUHUX MaTepPHUaAOB, IIpeAyCMaTpUBas UCIIOAB30Ba-
HUe UX AAS Pa3MellleHUsI ABIMOBBIX KaHAaAOB. KaHaABI AN YAQAEHUS
ABIMA MOJKHO BBIIIOAHSITH B HAPY’KHBIX CTE€HAX U3 HETOPIOYMX MaTe-
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Puc. 3.26. KoHcTpykuuma TonctocteHHon neyn OMN3-3:

1 — nogpyBano; 2 — ABepua nopaysana; 3 — KONOoCHMKOBas pelueTka; 4 — Tono4Has
aBepua; 5 — KpblILLKa, 3aKpbiBaloLLasa 0TBEPCTME AN NPOYUCTKM AbIMoxoaoBs; 6 — 3a-
CNoHKY; 7 — pbiMoBas Tpyba

PHAaAOB, YTEIIAEHHBIX IIPU HEOOXOAMMOCTH C HapPYy’KHOM CTOPOHBI AAS
VCKAIOUEHHUSI KOHAEHCAIIUY BAATU M3 OTBOAMMEBIX ra30oB. EcAM cTeHHI,
B KOTOPBIX MOI'YT OBITH pa3MelleHbl ALIMOBBIE KaHAaAbI, OTCYTCTBYIOT,
TO AASL OTBOA@ ABIMA CAEAyeT MPUMEeHSTh HacapHble UAU KOpeHHEbIe
ABIMOBBIE TPYOBL.

B 3pAaHUIX C IEUYHBIM OTONIAEHHEM He AOITYCKAIOTCH:

YCTPONCTBO BBITSI)KHOM BEHTUASAIIMU C MCKYCCTBEHHBIM IIOOYIKAE-
HUEeM, He KOMIIEHCUPOBAHHON NPUTOKOM C UCKYCCTBEHHBIM ITIOOY KAE-
HHUEM;
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OTBOA, AbIMa B BEHTHUASIMOHHBIE KAaHAABI M YCTAHOBKA BEHTUASIIN-
OHHBIX PEIIeTOK Ha ABIMOBHIX KaHaAaX.

[MTpu npuMeHeHUY IeYHOTO OTOTIA€HUS CTPOUTEABHBIE KOHCTPYKITUYU
3A\QHUM 00g3aTeAbHO HY’KHO 3al[UINATh OT BO3TOPAHMS:

IIOA U3 TOPIOYUX UAU TPYAHOTOPIOUUX MaTepPUaAOB IOA TOIIOYHOM
ABEPKOU — MeTaAAMYeCKUM AucToM pasmepamu 700 x 500 MM, pacmoaa-
raeMbIM AAWHHOM €TO CTOPOHOM BAOADL TIE€YMH;

CTEHY HAU IIePETOPOAKY M3 HEroproynx MaTepHaAOB, IPUMBIKa-
IOLIYIO IIOA YTAOM K (DPOHTY IIe4H, — INTYKATyPKOM TOAIIMHOU 25 MM
Ha METaAAMYEeCKOU CeTKe MAM MEeTaAAMYeCKUM AMCTOM Ha acbeCTOBOM
KapTOHE TOAIIMHON 8 MM OT IIOAA AO YPOBHS, IIPEBHIIIAOIIEro Ha 250 MM
BepX TOIIOYHOM ABEPKU.

PaccTosinve OT TOTIOYHOM ABEPKHU AO MPOTHUBOMOAOKHOM CTEHBI
AOASKHO OBITH He MeHee 1250 MM.

[Tpu KOHCTPYKIMHU IIePEKPBITUS UAU II0AA U3 TOPIOYNX U TPYAHOTO-
pIOYNX MaTepHaAOB PACCTOSHUE OT YPOBHS NMEPEKPHITUS UAU ITOAA AO
AHa 30ABHHKA AOAJKHO OBITH He MeHee 140 MM, A0 AHa razoobopoTa —
He MeHee 210 mM. Ecau nnepekphITHEe MAU IIOA BEIIOAHEHBI U3 HETrOpIo-
YUX MaTEPUAAOB, AHO Ta30000POTOB M 30ABHUKOB MOJKET HaXOAUTHCS
Ha YPOBHE IIEPEKPLITUS UAU TI0AQ.

INoa KapKacHBIMU ITe4aM¥, B TOM UYUCAE Ha HOJKKaX, IIOA U3 TOPIOUUX
MaTepHaAOB 3alllUIAIOT OT BO3TOPaHMs AUCTOBOM CTaAbIO Ha acbecTo-
BOM KapToOHe TOAIIUHOM 10 MM, IIpK 3TOM pacCTOSHIME OT HU3a ITeYU A0
IIOAA AOAKHO OBITH He MeHee 100 MM.

K ABIMOBEIM TpyOaM meuu AOIIYCKaeTCs IPHUCOEANHSTE IaTPyOKamMu
MUHON He Ooaee 0,4 M IPU CAEAYIOIIUX YCAOBHUSAX:

paccTosiHUe OT Bepxa NaTpyoKa A0 IIOTOAKA M3 TOPIOYMX MaTepHUar0B
MOAKHO OBITH He MeHee 0,5 M IIpKM OTCYTCTBHUU 3alIUTHI IOTOAKA OT
Bo3ropaHusa u He MeHee 0,4 M IIpY HAAWYUU 3aITUTHI;

paccTosgHue OT HHM3a HNaTpyOKa A0 MOAA M3 TOPIOYUX UAU TPYAHO-
TOPIOYHUX MAaTEPUAAOB AOAKHO OBITH He MeHee 0,14 M.

[MTaTpyOKHM HY’>KHO M3rOTOBASITH U3 HETOPIOUMX MaTepHanoB, oOe-
crieuuBas npepen oruectoukocTtu 0,75 4 u Goaee.

AAST KaKAOU Teud IPeAyCMaTPUBAIOT OTAEABHYIO ABIMOBYIO TPYyOy
(puc. 3.27) mAM KaHaA, HO AOITyCKAeTCs IPHUCOEAUHSTh K OAHOU TpyOe
ABe IIeul, PaCIIOAOKeHHBIe B OAHOM KBapTHpe Ha OAHOM sTaxke. [Ipu
COEAMHEHVH TPYyO CAEAYeT IPEeAyCMAaTpPpUBATh PACCEYKM TOAIMHOU
0,12 M 1 BEICOTOM He MeHee | M OT HU3a COeAUHEHUs TPyO.

I'lpu TenmroBOM MOIIHOCTH I1e4u A0 3,5 KBT ceueHUe ABIMOBEIX TPYO
npuHuMaloT He MeHee 140 x140 MM, ipu MoIfHOCTH 3,5...5,2 KBT —
He MeHee 140 x200 MM, Ipu MOIITHOCTU 5,2...7 KBT — He MeHee
140 x270 MMm.
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Puc. 3.27. Bugbl gbimoBbix Tpyb u mx 4
pasmeLLeHue: 1 6
a8 — HacapHasi; 6 — KOpeHHasi; B — YCTPOCTBO
oronoekoB Tpy6 Ha kpoene; r — paspenka; 107 ~[(® 1 DI\
1 — ne4b; 2 — HacapHasa OpimMoBas Tpyba; 3 — E
3adBuXkKa; 4 — Bblapa; & — oronosok Tpybbl; W r\
6 — rnuHaHaa obmaska; 7 — pasgenka us 9 8 ., 7
knpnuya; 8 — cnow acbecta; 9 — 6anka; 10 — 250 |~
nepeBsiHHbIA non; 171 — nnuTka r

Ecam npuMeHSIOT KpyTAbIle ABIMOBEIE KaHAABI, TO IIAOIIAAL X Ccede-
HHUSI AOAJKHA OBITH He MeHee IAOIIaAY YKa3aHHBIX PSIMOYTOABHBIX
KaHaAOB AAS COOTBETCTBYIOIIEN MOIITHOCTU IIeUH.

B ABIMOBBIX KaHaAax Ieuelf, paboTaOIUX Ha APOBaX, Hy’KHO yCTa-
HaBAMBATh MOCAEAOBATEABHO ABE TIAOTHBIE 3aABUXKKU (CM. puc. 3.27, a),
a B KaHaAaX Ieuel, paboTalommxX Ha YIAE UAM TOPde, — OAHY 3aABUK-
Ky C OTBEPCTHUEM AuaMeTpoM 15 MM (cM. puc. 3.27, 0).

BBICOTY ABIMOBBIX TPYO (OT KOAOCHHUKOBOMU PELIETKU AO YCThS) CAe-
AyeT IpUHUMATh He MeHee 5 M.

BrICOTY ABIMOBBIX TPYO, pa3MelljaeMbIX Ha PACCTOSSHUM, PABHOM HUAU
OOABIIIEM BBICOTEI CIIAOIIHON KOHCTPYKLIMHY, BBICTYIIQIOIIEN HaA KPOB-
AeH, CAeAyeT IPUHUMATH!

He MeHee 500 MM Hap ITAOCKOM KPOBAEHH;

He MeHee 500 MM Hap KOHBKOM KPOBAU HWAU ITapaleToM IIPU pac-
IIOAOKEHUM TPYOBI Ha PACCTOSTHUU A0 1,5 M OT KOHBKA MAU Ilaparnera
(cm. puc. 3.27, B);

He HIKe KOHbKAa KPOBAM MAHU ITapaleTa IIPY PACIIOAOKEHNH ABIMOBOM
TPyOBI Ha paccTogHuU 1,5...3 M OT KOHbKA UAM TIapaleTa;

He HUJKe AWHHUHU, IPOBEACHHOM OT KOHBKA BHU3 NOA YTAOM 10 ° K TO-
PU3O0HTY, IIPU PACTIOAOKEHUM ABIMOBOM TPYOBI OT KOHbKAa Ha PACCTOSTHUU
Oonee 3 M.

ABIMOBBIE TPYOBI CAEAYET BEIBOAUTH BHIIIIE KPOBAU OOAee BBICOKUX
3AQHUY, IPUCTPOEHHBIX K 3AaHUIO C IIEUHBIM OTOIIACHHUEM.

BBICOTY BBITSKHBIX BEHTUASIITUOHHBIX KA@HAAOB, PACIIOAOKEHHBIX
PSAOM C ABIMOBBIMHM TPyOaMH, CA€AYeT IPUHHUMATh PABHOU BEICOTE
3TUX TPyO.
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ABIMOBBEIE TPYOBI HY’KHO KOHCTPYUPOBATH BEPTUKAABHBIMU, 6e3
YCTYIIOB, U3 TAMHSTHOTO KUPIIMYa CO CTeHKAaMM TOAIIMHOU He MeHee
120 MM BAM U3 KapOCTOMKOro OeTOHA TOAIUIMHOU He MeHee 60 MM,
IIpeAyCcMaTpUBasi B X OCHOBAHMUAX KapMaHBI TAyOUHOU 250 MM ¢ OT-
BEPCTUSIMU AASI OUUCTKU, 3aKphbiBaeMble ABepKaMu. MOKHO M3Tro-
TOBASITH ABIMOBEIE TPYOBI C OTKAOHEHUEM I10A yraoM A0 30 ° K BepTH-
KaAM C OTHOCOM He 6oaee 1 M; IpM 3TOM HAaKAOHHBIE YYaCTKM AOAK-
HBI OBITH TAAAKHUMU, ITOCTOSSHHOTO CeUeHUSs, ITAOIIAaAbI0O He MeHee
IIAOIIAAU TIOIIEPEYHOI'0 CeUeHUsI BePTUKAABHBIX y4acTKOB. OT aTMo-
CcepHBIX OCAAKOB HY’KHO 3alIUIIATh YCThsl KUPIHUYHBIX ABIMOBBIX
TPy0O Ha BbICOTY 0,2 M. YCTPONCTBO 30HTOB, Ae(DAEKTOPOB U APYTHUX
HacapOK Ha ABIMOBBIX TpyOax He ponyckaeTcd. Ha 3paHUAX ¢ KPOB-
ASIMU U3 TOPIOYMX MAaTePHUaAOB ABIMOBBIE TPYOBI AOASKHBI UMEThH UC-
KPOYAOBUTEAU U3 METAAMYIECKOM CETKU C OTBEPCTUSIMU pa3MepaMu
He Ooaee 5 x5 MM.

PazMeprnl pa3perok meued U ABIMOBBIX KaHAAOB (cM. puc. 3.27, r)
C Y4eTOM TOAIIWHEI CTEHKM [TeYM HY)KHO IIPUHUMATL paBHBIME 500 MM
AO KOHCTPYKIUU 3AaHUM U3 rOopioumx MarepuaroB u 380 MM A0 KOH-
CTPYKIMY, 3aIIUIIIEeHHBIX OT BO3TOPaHUs.

TOAIIMHY CTEHOK ABIMOBBEIX TPyO HMAUM ABIMOBBLIX KaHAAOB B MeCTe
IIPUMBIKQHUS UX K METAAUIECKUM UAU JKeAe300eTOHHBIM OaaKaM CAe-
AyeT npuHuMaThb 130 MMm.

Pazpenxku nieuelt u TpyO, YCTAHOBAEHHBIX B IIpOeMax CTeH U Ileperopo-
AOK M3 TOPIOUMX MaTEpPHUAAOB, HY’KHO A€AQTh Ha BCIO BBHICOTY €YU UAU
ABIMOBOM TPyOHBI B TpeaeAax nomelreHusi. [Ipr 9TOM TOAIITUHY pa3pea-
KU CAEAyeT MPUHUMATh He MeHee TOAIWHBI YKa3aHHOM CTEeHBI UAU
IIEPETOPOAKH.

3a30pbl MeKAY NepPeKPLITUSIMHU, CTeHaMU, IIePeropoAKaMu U pas-
AEAKAMU CAeAyeT 3allOAHSATh HETOPIOUMMU MaTepHaiaMU.

OTCTYyIIKYy — IIPOCTPAHCTBO MEKAY HaPY’KHOM IIOBEPXHOCTHIO [1euy,
ABIMOBOM TPYOBI MAM ABIMOBOTO KaHaAa W CTEHOM, II€PETOPOAKOMN MAU
APYTOM KOHCTPYKIIMEH 3AaHUS, BHIIOAHEHHOM M3 TOPIOYMX UAU TPYA-
HOTOPIOYMX MATEPUAAOB, CAEAYET IIPUHUMAThL B COOTBETCTBUHU C PEKO-
MmeHparuamu CHull12 04.05-91* uAu nacmopToM MeuYu 3aBOAA-U3TOTO-
BUTEAS.

IToA B 3aKpBITOM OTCTYIIKE U3TOTOBASIIOT U3 HETOPIOUMX MaTepUaAOB
¥ pacmoAaratoT Ha 70 MM BBIIIIEe TIOAA TTOMeIleHus. B cTeHax, 3aKphI-
BAIOIIMX OTCTYIIKY, IIPEAYCMATPUBAIOT OTBEPCTHS Ha) IIOAOM U BBEPXY
C pemreTKaM¥, Ka>XApoOe TAOIIaAbIO JKUBOTO CeUeHUS He MeHee
150 cm?,

MesKAy BepXOM IePeKpPBITUS IIeUH, BEIIOAHEHHOTO U3 TPeX PSIAOB
KUPINYa, ¥ IOTOAKOM U3 TOPIOUMX UAM TPYAHOTOPIOUMX MaTEpPUAAOB,
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3aIUIEHHBIM HITYKaTyPKOM IO CTAaABHOM CeTKEe UAM CTAABHBIM AMCTOM
Ha acbecTOBOM KapTOHE TOAIMHOU 10 MM, OCTaBASIOT B CBETY pac-
crosgHue: 250 MM AA4 TTeuell ¢ lepuopndeckou Tonkon u 700 MM — aag
nmeueil AAMTEABHOTO TOPEHUs, a IpU He3allNIleHHOM IIOTOAKE — CO-
otBeTcTBeHHO 350 1 1 000 MM. AAd Teuel, UMEIONTUX epeKPLITHE U3
ABYX PSAOB KHUPIINYQ, YKa3aHHBIE PACCTOIHUS CAEAYEeT YBEAUUUTh
B 1,5 paza.

MesXay BepXOM METAAWYECKOU ITeYH C TEIAOU30AUPOBAHHEIM IIepe-
KPBITHEM U 3alIHUIIEHHBIM IIOTOAKOM PACCTOSTHHE AOAKHO OBITH 800 MM,
a AN TIeUH C HETEIAOM30AMPOBAHHBIM IEPEKPHITHEM U He3allIUIeHHBIM
moToAKoM —1 200 mM.

[TpocTpaHCTBO MeKAY TepPEeKPHITHEM TEIIAOEMKOM I1e4H 1 IIOTOAKOM
U3 TOPIOYUX UAYM TPYAHOTOPIOYMX MaTEePUAAOB AOTyCKaeTCsd 3aKPhIBATh
CO BCEX CTOPOH KUPIUYHLIMHM CTEHKAMH. TOAIIMHY IIE€PEKPBITHS IIeYn
IIPY 3TOM CAEAYET YBEANUUBATH AO YETHIPEX PSAOB KUPIINYHOYU KAGAKH,
a paccTosiHHe OT IIOTOAKA IIPUMHMMATh TaKUM >Ke, KaK YKa3aHo BHIIIE.
PaccTossHUe OT Hapy>KHBIX IIOBEPXHOCTEMN KUPIHWUYHBIX MAU OETOHHBIX
ABIMOBBIX TPYO AO CTPOIIMA, OOPELIeTOK U APYTUX AeTareld KPOBAM U3
TOPIOYMX UAU TPYAHOTOPIOYHNX MATEPHAAOB CAEAYET IIPEAYCMATPHBATh
B cBeTy He MeHee 130 MM, OT KepaMU4eCKUX TPyO 0e3 U30AIIuN —
250 MM, a IpXA TENAOU3OASAIIUUA HETOPIOUYMMU UAU TPYAHOTOPIOYUMU
MaTepHaraMu C COMPOTUBAeHUMeM Temnaonepepaue 0,3 (m2-°C)/Br —
130 mMm.

[TpocTpaHCcTBO MEKAY ABIMOBBIMU TPYOaMu 11 KOHCTPYKIIUSIMU KPOB-
AU U3 HETOPIOYUX UAU TPYAHOTOPIOUMX MAaTEPUAAOB CAEAYET ITEPEKPHI-
BATh HETOPIOYUMU KPOBEABHBIMU MaTepHaAaMU.

HNcxopHBIMU AQHHBIMU AASL BBIOOPA OTOIUTEABHBIX IIe4el SIBASIIOTCS
pacueTHbIe TEIAOBBIE IOTEPU OTAIAMBAeMBIX MoMeleHut. HacoBas
TEIIAOBASI MOIITHOCTb TEIAOEMKOM ITeUl AOAJKHA PABHATHCS (AOIIYCTUMOE
OTKAOHEeHUe cocTaBAsgeT +15 %) pacueTHBIM TEIIAOIIOTEPIM, BEIUYUCAECH-
HBIM IIPU CPEAHEN TeMIlepaType HauOoAee XOAOAHOM IATUAHEBKU (AN
COOTBETCTBYIOIIErO0 pailOHa CTPOUTEABCTBA).

[Tocae BrIOOpa U pa3MelleHUs Ha IIAaHe 3AaHUS IeUell paCCUYUTHI-
BAIOT aMIAUTYAY KOAeOaHUs TeMIIePATypPhl BO3AYXa OTAlIANBAEMOI'0O
IIOMeIleHHus (CM. IoAPa3A. 2.5) B epHOA MeXXAY TOIIKaMu Io gop-
MyAe

_0,7K,,Q
" YBE’
rae K, — xo3puilieHT HepaBHOMEPHOCTH TeIAOIIepeAauH IIeuu II0

BpeMeHHU IIpU ABYX TOIIKaxX B CyTKH; () — pacyeTHas TeIAOBas MOIII-
HOCTb OTOIIUTEABHOU neuu, BT, B, — Ko3(p(pUIUeHT TenAOyCBOEHUS
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COOTBETCTBYyIOIIEro orpaykaenusi, Bt/ (M- °C); F; — IAOIIaAb OrpaskAeHUHN
meun, OOpAIeHHBIX B OTAlIANBaeMOe TIOMeI[eHre, M2,

EcAam aMnAuTyaa KoaeOaHUM TeMIlepaTyphl BO3AyXa B IIOMeIleHUU
B pe3yAbTaTe pacyeToB oKakeTcs Ooablle 3 °C, To He0OOXOAUMO IIOAO-
OpaThb APYTYIO I1eYb TOM JKe MOIIHOCTH, HO C MEHBIITUM KO3(pPUITIEeHTOM
HepaBHOMepHOCTH K, (MacmopTHas XapaKTepPHUCTHKa), T.e. ¢ OOAbIIeN
TEIIAOAKKYMYAUPYIOIIEH CIIOCOOHOCTEIO.

<A 3JIEKTPUYECKOE OTONMEHUE

KoHCTPYKTHUBHBIE BaPUAHTLI CUCTEM DAEKTPUYECKOTO OTOIIAEHUS
B CBS3U C ITIOSIBAGHHEM Ha OT€YeCTBEHHOM PHIHKE 3apyOe’KHBIX IIOCTaB-
IIIUKOB OTOIIUTEABHOT'O OO0OPYAOBaHUS CTAaAM BeChbMa Pa3sHOOOPAa3HHI.
3acAy>KMBaeT BHUMaHUS ONBIT IPUMeHEeHUsI SA€KTPOIHEPIUU A Ha-
IrpeBaHUs II0OAA B IIOMEIIeHNH.

IToporpeBaemslit oA (puc. 3.28) IpeAcTaBAsieT COO0OU dAEKTpHUUe-
CKYIO CHCTEMY OTOIIAEHUS ANST AOMA, Oprica, MacTepCcKoH u T.11. OH AgeT
AOCTATOYHO TENAOTHI IIPU AIOOOM THIIE IIOKPBLITUM, BKAIOYAS IIAWUTKY,
KOBEp U Ad’Ke TBEPAYIO ApeBecuHYy. CUCTEMY «TEIABIM IIOA» MOXKHO
3aKAAABIBaTh, cobAtopas TpeboBanusa CHull 2.04.05-91%, #a atame
IIPOEKTUPOBAHUS UAU YCTAHABAMBATH IIPU PEMOHTE II0AA B IIOMEIleHN-
SIX JKUABIX, OOII[eCTBEHHBIX U aAMUHUCTPATUBHBIX 3AaHUM. [Toporpe-
BaeMble ITOABI 00eCIIeUnBaIOT ONTUMAAbHOE paclpepereHre TeMIIepa-
TYpHI 11O BEICOTE IIOMelleHus (puc. 3.29).

HarpeBareabHble cexuuu 6 (puc. 3.30) yKAQABIBAIOT Ha oOorpeBae-
MVIO IIOBEPXHOCTh PABHOMEPHO C TOCTOSTHHBIM I1aroM. AaTYHK TeMIIe-
paTypel 5 (cM. puc. 3.28) yCTaHaBAUBAIOT B IIAQCTMAaCcCOBOU TpPyOKe 4
(cm. puc. 3.30) Me>XAy HarpeBaTEeABHBIMU CEKIUAMU KabeAas. Peryaarop
TeMIIepaTyphl PACIIOAATalOT Ha CTeHe B Hanboaee YAOOHOM MecTe.
MonTa’kHbBIe IIPOBOAA OT HarpeBaTEeABHOMN CEKIINH M AQTYHMKA ITOAKAIO-
YaroT K PeryAsaTOpy TeMIlepaTyphl. B cAyuae yKAapAKM HECKOABKMX Ha-

2..5cMm

Puc. 3.28. KoHcTpyKkums nogorpesaemoro
nona:

1 — Kepamu4eckas NnuTka, NMHONeyM, KoBep;
2 — 6eToH (uemMeHTHO-NecyaHas cTsxka); 3 —
. Crnow Tennoun3onsaumy TonwmHom 2...5 cm [xecT-
KU neHonnacT, NpobkoBsble MAnTbl, n3odnexc);
4 — nepekpbITvie; 5 — pgaT4vK TemnepaTtypbl; 6 —
5 4 3 HarpesaTenbHbIN Kabenb




Puc. 3.29. Cxema TennoBbIX NOTOKOB
B MOMELLEHNM C NOAOrPeBaeMbIM Mo- t
nom

et THTH]

IPeBaTeABHBIX CEKITUM ITOAKAIOUEHE OCYIIIECTBASIOT Uepe3 PaclaedHyo
KOPOOKY 3, YCTAHOBAEHHYIO IIOA PETYASTOPOM.

YcTaHoBAE€HHAST MOIIHOCTDH HarpeBaTEeAbHBIX CEKITMHM 3aBUCHUT OT
oGorpesaeMo mAoIaan. Tak, npu o6orpesaeMolt naomaau 1,5...2,0 m?
yCTaHOBAEHHAsI MOUTHOCTL cocTaBasieT 0,19 kBT; mpu 4,5...6,0 M2 —
0,59 kBT; mpu 8,0... 10,0 M2 — 0,9 kKBT; ipu 12,0... 16,0 M?> — 1,4 kBT; npu
18,0...22,0 m> — 2,0 kBT; mpu 28,0...35,0 M2 — 3,3 KBT.

«TemABIN IIOA» UCIIOAB3YIOT B KQUeCTBe OCHOBHON CHCTEMBI OTOIIAE-
HUSI B OTA@ABHO CTOSIIUX 3AQHHUSIX, KOTAA HET BO3MOYKHOCTH ITOAKAIO-
YUTHCSA K CUCTEME TIeHTPAABHOTO OTOIIAEHUS, AW KaK AOTIOAHUTEABLHOE
OTOIIAEHUE (COBMECTHO C APYTHMU CHCTEMaMU) AASI TIOAYUEHUST TEeTIAO-
BOT'O KOM(OPTA B IIOMEIIEHUSIX C XOAOAHBIM TTOKPBITUEM TIOAA (MPaMop,
Kadeab T. A.).

B MHAVBHAYaABHOM JKUAUIITHOM CTPOUTEABCTBE 3HAUUTEABHOE pac-
IPOCTpPaHEHUEe MMOAYYUAN CUCTEMBI OTOTIAEHUSI C YIAEKTPHUYECKUMHU
KoHBeKropamu (puc. 3.31). KouBekTops! «CaTypH», yCTaHaBAMBAEMbBIE
BHYTPH 3AQHUS II0A OKHAMM HapY>KHBIX CTEH IIOMeIeHUs, 00ecredn-
BAIOT CBOEOOPA3HYIO 3aBECY TEIIAOTO
BO3AyXa BAOAB XOAOAHBIX CcTeH. PacueT-
Hoe MoTpebAeHNe SHEepPruu Ha OTOIIAe-

HUE BDAEeKTPUUYECKUM KOHBEKTOPOM
220 B
«CaTtyp» 1 M2 TOMeIIleHus TPU BEICOTE e ?1
2,7 m cocraBasieT 56 Br-u. Ecau mao- —
maab noMemenus 100 M?, To Ha ero o . 3
Q
SN (= 45
<

HOW Cexkunu 1 pasMeLLeHna TeEPMOpPeryna-  5cm
Topa:

7 — MecTo yCTaHOBKW perynatopa; 2 — KaHan

[N 3NeKTponpoBoAos; 3 — pacnae4Hasn Kopobka; [ ]
4 — Tpybka ¢ gatymkom; 5 — MydpThl; 6 — Ha- g 6
rpeBaTernbHas Cekums

Pwuc. 3.30. Cxema ycTaHOBKM HarpesaTesb- 50..p0 cM H “
10\,

20 cm

5c
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Puc. 3.31. 3ckns pasmeLleHns anek-
TPOKOHBEKTOPOB B >XWUMOM MoMeLLie-
HUK:

1 — 3NEeKTPOKOHBEKTOPbI; 2 — TEPMOCTAaT;
3 — 3anekTpuyeckre nNposoaa

OoTOIIAeHUe TpebyeTcs 5,6 KBT: 4, a Ha noppepKaHNWe CTAllMOHAPHOTO
TEIIAOBOTO PEe’KUMa C IIOMOIIBIO0 TEPMOCTATOB — 2,6 KBT- 4.

PacueT KoAMUeCcTBa SAEKTPUYECKUX KOHBEKTOPOB, HEOOXOAUMOTO
AASI OTOIIA€HUSI KOHKPETHOTO IIOMeIeHNs], aHAAOTUYEH PacueTy KOAU-
4eCTBa KOHBEKTOPOB BOASIHOI'O OTONAeHUA. VICXOAHBIMU AQHHBIMU SB-
ASIIOTCSI TEIIAOBBEIE IIOTEPU 3AaHUS, CPEAHSIS Hapy)KHas TeMIepaTypa
BO3AyXa B CAMBIM XOAOAHBIN IIEPUOA ropd U TpebyeMasl TeMIlepaTypa
B IIOMeIlleHuU. AAgd TOYHOTO TEIIAOBOTO pacueTa HeOOXOAUMO 3HATh
MaTepHaAbl CTE€H U NIepPeKPHITUN, XapaKTEePUCTUKU OKOH U ABepel.

ITpy yRKpyIIHEHHOM pacueTe HUCXOAAT U3 MOTPeOAIeMOMN 3AEKTPO-
KOHBEKTOPOM MOIITHOCTH, PACXOAYeMOM Ha oTonaeHue 1 M3, Aast moMe-
LIEHUU C XOPOLIeN TEeIIAOU30AAINEN (COTAACHO CTAHAAPTAM CEeBEPHBIX
eBpOTeNCKUX cTpaH) oHa coctaBaseT 20 Br/m3, co cpeanelt Tenaonso-
AdneN (CTEKAONAKeTHl, YyTellAeHHe IIeHONAACTOM CTeH U IepeKphl-
i) — 30 Br/M% co cAabol TeIAOM30AAIEeH (COTAACHO CTAHAAPTAM,
AEMCTBYIOIIUM B HacTosiiee Bpemsi B Poccun) — 40 B1/M3; AAst IAOXO
U30AUPOBAHHBIX 3AQHUU (CKAAQABL, @HTAPEL, IPOU3BOACTBEHHBIE KOPITY-
ca) — 50 Br/m3.

PaccuuTaB 0611111 00BEM 3AaHNS, OLIEHUBAIOT TPeOyeMyO MOIITHOCTD
S5AeKTPOKOHBEKTOPOB U PACIPEAEASTIOT ee AAS KaKAOTO MOMeIeHus.
Ecan o6beM momerenus: 6oabine 20 M3, TO SKOHOMHYECKH 11EAeCO0-
Opa3HO MOCTaBUTh OAUH KOHBEKTOP OOABIIONW MOIIHOCTH, HO YTOOBI
obecrneuynuTh PAaBHOMEPHOCTH IIPOrpeBa MIOMEIIEHUs, Ay4Ille yCTa-
HaBAUBATH ABa MAU TPU KOHBEKTOPQ, IIOAKAIOUAsl UX K OAHOMY TepMO-
CTaTy (Kak IoKa3aHo Ha puc. 3.31).

[MTocrepHUM AOCTHIKEHHEM B OOAACTH CHUCTEM 3AEKTPUYECKOTO OTO-
IIAEHUS IBASIOTCSI AAUHHOBOAHOBEIE IIOTOAOUYHEIE OOOTPEBATEAN, IIPEA-
Ha3Ha4YeHHBIE AT CO3AQHUSA TENAOBOTO KOMQOPTa B AIOOBIX IIOMeIIle-
HUSX: KBAPTUPAX, KOTTEAKAX, OPUCax, Mara3uHax, OOABHUIIAX, IPOU3-
BOACTBEHHBIX U OOIIIeCTBEHHBIX IOMeIleHUSX.

OTH oborpeBaTeAUd Ha CETOAHSIIHUMN AeHb 3aPeKOMEeHAOBAaAM cebs
Kak HamboAee YHUBEPCAAbHBIE U S5KOHOMHUUYHBIE OTOIIUTEAbHBIE IIPU-
OopHl. MIX MOKHO HCIOAB30BaTh KaK B KaueCTBE OCHOBHOTO, TaK U B
KaQuyeCTBe AOIIOAHUTEABHOI'O OTONAEHUS, IpuueM Oe3 OOABIINX Kallu-
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TAaABHBIX 3aTPAT, KOTOPBEIX TPEOYeT MOHTAaX TPAAMIIMOHHBIX CHUCTEM
oronaeHus. [1o cCBOUM TeXHUYECKUM XapaKTepPUCTUKaM AANHHOBOAHO-
BO€ OTOIIAeHUE He mMeeT cebe paBHBIX. Takue o0orpeBaTeAr OBICTPO
U 3(pPEKTUBHO CO3AAIOT U MOAAEPIKUBAIOT MUKPOKAUMAT, 3aTpaunBas
aaekTposHepruu Ha 30...60 % MeHbIlIe IO CPaBHEHUIO C TPAAUITUOHHI-
MU CHUCTEMaMU OTOIAEeHUd. AKKyMyAUPOBaHUE TENAOTHI B 3AQHUU I10-
3BOASIET CHCTEMe KaKoe-TO BpeMsi paboTaTh Ha XOAOCTOM xoay. [1pu-
MeHeHHe TEPMOPETrYASITOPOB 00eceunBaeT MaKCUMaAbHYIO 9KOHOMUIO.
OyHKIUA aHTU3aMep3aHus o0eclieunBaeT TeMiepaTrypy 5 °C, Ipu 3ToM
noTrpebAsieTcss MUHUMYM 3Hepruu. O6orpeBaTeAlr He MOPTAT UHTEPhED,
OHM AEeTKO KPEeIIITCS Ha KPOHIITeHAX K IIOTOAKY, He 3aHUMas IOAE3HYI0
nromaab. Cpok ux CAy>KOBI — He MeHee 25 AeT.

NYYUCTOE OTOMNMEHUE

Ay4uCcTO€e OTONAEHHME — 3TO IIepepaua TEIAOTHL OT OOAee HarpeThIX
TIOBEPXHOCTEM K MeHee HarpeThbIM ITOCPEACTBOM MH(MPAKPaCHOTO M3-
AydeHUs. DTO U3AyUeHHe MMeeT Takue >Ke CBOMCTBQ, KaK U 3AEKTPO-
MarHUTHOe U3AyYeHHe B AF0OOM APYTOM AHAlla30He: PacpoCTpaHseTCs
TIPSIMOAMHEWHO, He TIOTAOIIAEeTCS IPO3PAaYHbIM BO3AYXOM UAU BAKYYMOM.
Ay4dmcTad TellAOTa MOTAOIIAeTCS YaCTULLAMU IBIAU UAU ABYOKHUCBHIO
YTAEPOAQ, COAEPIKAILINMUCS B BO3AYXE.

Ay4uCTBEII 000OTpeBaTeAb CAMOM IIPOCTOM KOHCTPYKIMU IIPEACTAB-
AsieT coO0M ABe TPYOBI AAMHOM OKOAO 5 M M AuaMeTpoM 75 MM. OAHUM
KOHIIOM TPYOBI COEAUMHEHEI APYT C APyroM. B opHOM TpyOe ycTaHaBAU-
BaeTcs ra30Basi TOPEAKd, @ B APYTOM — BaKyyMHBIN BeHTHUASATOP. Hap,
TpyOaMu KpenuTcs peAEKTOP U3 IOAMPOBAHHOM CTAAW UAW AAFOMUHUS.
Bcsa KOHCTPYKIIUSA MOABEIINBAETCSI BBICOKO IOA KpPHIIIEN 3AaHUL.

Bo Bpemst paboTHI TOpeaKa AQeT IAaMsi, KOTOPOe PacopoOCTPaHsIeTCsS
110 AAUHeE NIepBOM TPYOHBI, @ BAKYYMHBIY BEHTUASITOP CO3AAET TATY AAS
NIPOAYKTOB TOpeHUs, KOTOphle, MPOUAS IO BCEU AAMHE YCTPOMCTBA,
BBEIOPACHIBAIOTCS HAPY)KY Uepe3 CIelMAaAbHBIM BBITSIKHON ABIMOXOA,.
[Tpu aTOM TPyOHI HarpeBaroTcs A0 TeMmnepaTypsl 150...650 °C u ucmy-
CKAIOT AYUHUCTYIO TenAOTy. C IOMOIIBIO METAAANYECKOTO pedAeKTopa
nH@PpaKpacHoe MU3AyUYeHNe HallpaBASIeTCS BHU3, B 30HBI IPeOLIBAHUSA
AIOAEH.

YcTpOMCTBO rOpeHUsA COCTOUT U3 ABYX OTAeAeHUU. [lepBoe — 3TO
KaMepa CropaHusl, B KOTOPOM HaXOASATCS TOAOBKA TOPEAKH U YCTPOMCTBO
3@)KUTaHMd, a TaKKe IIAaMSAUYYBCTBUTEABHBIE 3AEKTPOABL. Bo BTOpOM
OTAEAEHUM PACIOAOKEHEBI CUCTEMBI KOHTPOAS: PETYASITOD AABAECHUS
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rasa, KAallaH IepeKPBIBAHUA ITI0AQUH I'a3a, PETYAITOP TOPEAKU U BKAIO-
JaTeAb BAKYyMHOM CUCTEMBI OOecliedeHUs TAru. I'lop cucreMamMu KOH-
TPOASI PACIIOAOJKEHBI ABa MHAMKATOPa — AAMIIOYKM, TO3BOASIONINE
BU3YaAbHO CA€AUTH CHU3Y 3a IIPAaBUABHOCTBIO IIpoljecca MYHKIIMOHU-
POBaHUs BCEro yCTPOMCTBA.

ITpu BRAIOUEHMU OOOIpPEeBATEASl aBTOMATUUYECKU BHIIIOAHSETCS Tpe-
OyeMas MOCAEAOBATEABHOCTE onlepaliuii. CHavanra MIPOUCXOAUT aBTOMa-
THUUYEeCKas IIPpOBePKa CUCTEMEI OOeCIledeHUsI BaKyyMa. 3aTeM BKAKOUa-
€TCSl U pa3roHseTcs A0 pabouyell CKOPOCTU BEHTUASATOP, IPU 3TOM
IIPUXOAUT B pabouee COCTOSHNE BKAIOUATEAb CUCTEMBbI 0OeCIieueHMs
BaKyyMa. B TeueHHue opepAeA€HHOIO BpeMeHH TpyOa IpOAyBaeTcs,
OAaropaps 4eMy yAQASIFOTCS OCTQTKU IPOAYKTOB ropeHus. [Tocae atoro
cpabaThIBaeT cBeda 3a’KUTaHUs OKOAO TOAOBKM TOPEAKM U OTKPHIBAET-
Csl KAQIaH Mopauu raza. OOBIUHO 3a’KUTaHHUE TPOUCXOAUT MTHOBEHHO
u 6ecuIyMHO, CBeYa 3a’KUTaHHUSI OTKAIOUAETCS, U rOpeAKa HauWHaeT
paboTaTh MOA MOCTOSTHHBIM KOHTPOAEM 3AEKTPOHHOTO AeTeKTopa IAa-
MEHU U BKAIOUATEAs CUCTeMBI oOecliedyeHUsI BaKyyMa. Ecan B KakKoii-
AMOO MOMEHT IIAaMs IIOTaCHET, TO TOPEeAKa TYT Ke OTKAIOUUTCH, IIOCAe
yero aBTOMATU4YeCKU OyAEeT OCyIIeCTBA€HA OAHA MOIBITKA 3a’KUTaHUA.
Ecau oHa He ypacTcd, TO BCA CUCTEMA BBIKAIOUUTCA. ECAM B KaKOM-TO
MOMEHT BpeMEHU IIPOU30MAET YMEHbBIIIeHNe UAN [IOTePs TATH, 3a 4YeM
CAEAUT CHCTeMa obecliedeHNs BaKyyMa (oOecieueHUsl BAKYyMHOU TATH),
TO 000TpEBATEAD TAK)Ke CPA3y BBIKAIOUUTCS.

B HacTosImee BpeMa BHIIYCKAIOTCSI 00OTPeBATEAN MOIIHOCTBHIO
10...44 kBt c TpyObaMu npaMOAMHENHBIME U [1-06pa3Hoit hopMEl, 000-
IrpeBaTeAy C THAUBUAYAABHBIMU BEHTUAITOPAMU U CUCTEMBI OOOTpeBa-
TeAel, UCIIOAB3YIOIIEe OAUH OOILIUM BEITSIKHOU BEHTUASATOP.

[MTpu IpOeKTUPOBAHNUY CUCTEMEI AYyUUCTOTO OTOIIAEHMS CHavaAa pac-
CUMTHIBAIOT TEMIAOIIOTEPHU 3AaHUS (CM. MOApPa3A. 3.3), a 3aTeM oIpeAe-
ASIOT YHCAO U Pa3Mephl AYUUCTHIX 000OTpeBaTeAe C YUeTOM BBICOTHL UX
KPEeNAeHUS oA MMOTOAKOM U MAOIIaAM 00oTrpeBaeMoil MOBEPXHOCTU
noaa. [TrhaHumpoBaTh pa3dMeleHue 000rpeBaTEABHBIX YCTAHOBOK HYXK-
HO TakK, YTOOBI ITIOA OOOI'PEBAACS PABHOMEPHO UAW, HAOOOPOT, MEHBbIIIe
000rpeBaAcs B MeCTaX CKAQAMPOBAHUS IIPOAYKTOB U OOABIIIE — B 30HaX
npeOBIBAHUS AIOAEU. B cAydae AyUHCTOrO OTONAEHUS 3TO AETKO ole-
CIIEUUTH, MEHId YMCAO OOorpeBaTeAel Ha eAUHUITY IIAOIIAAU IIOAQ.
Oo0orpeBatean KpenAaT Ha BeIcOTe 3,6...20 M U BHIIIEe OT YPOBHSA IIOAAQ.
I'Tpu ycTaHOBKE AyYHCTHIX OOOTrpeBaTeAel Hy>KHO CTapaThCs, YTOOBL Ha
Hapy’KHBIE OTPa’KAQIOIe KOHCTPYKIIUHU ITOTIaAaA MUHUMYM AyYUCTOY
TenAOTHL. OOOrpeBaTeAl, IOABENINBaeMble TOPU30OHTAABHO Y ITOTOAKAQ,
3apEeKOMEHAOBAAU celbs AydIlle, YeM Kpelsdlinecs HaKAOHHO Ha CTe-
Hax.
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Heo6xoprMO cOOAIOAATH MUHUMAABHBIE PACCTOSHUS OT 00OTpeBa-
TeAeU A0 TOPIOUUX MAaTEPUAAOB. AAsT 000TpeBaTeAss MOITHOCTBIO 22 KBT
3TO PacCTOssHHWEe OOBIYHO pPaBHO 1,25 M.

AyuucTble 060TpeBaTeAU NOTPEOASIOT OUeHb MaAO 3AE€KTPOIHEPTUN.
CHcTeMBI Ay9UCTOTO OTONAEHUS IIO3BOASIOT U30€KaTh XapaKTepHOTro
MASI CHCTEeM BO3AYLIHOTO OTOIIAEHUS 3HAUUTEABHOTO Ileperajpa TeMile-
paTyp y IOoAa IOMeEIeHUS U Y eT0 IIOTOAKA. B cAydae BO3AYLIHOTO OTO-
TIAEHUS, T. €. 000TpeBa MOMeIeHNS IOAOTPETEIM BO3AYXOM, IIPU TeMIIe-
parype y noaa okoao 22 °C teMuepaTrypa y IIOTOAKA MOKET AOCTUTATh
30 °C u BBIIIE, B 3@aBUCUMOCTHU OT BBICOTHI IToMelrleHus. [Ipu 3ToM 3Ha-
YUTEABHO BO3pPAaCTalOT TEIAOTOTEePHU 3AaHUS depe3 orpa’kparolime
KOHCTPYKIIMY, @ TAaK’Ke 3a CUeT BEeHTUASIIMOHHBIX BEIOPOCOB 3HQUUTEAD-
HO HarpeToro BHYTPEHHETro BO3Ayxa. HampuMep, mpu Hapy’KHOU TeM-
neparype 2 °C pa3HUIa TEMIEPATYP MEKAY HOCTYIIAIOIUM U BBIXOAS-
LM BO3AYXOM COCTaBAseT OKOAO 28 °C. Bce 3TO NPHUBOAUT K BO3pac-
TaHUIO SHEPronoTpeOAeHUsI AQHHOTO 3AaHUs. B cAaydae >Ke HCIIOAB30-
BAHUS CUCTEM AYUHUCTOTO OTOIIAEHUS TEIIAOIIOTEPU CHUIKAIOTCS, TaK KaK
TeMIlepaTypa BHYTPEHHETO BO3AyXa 3HAUUTEAbHO HuXe. OcoOeHHO
3¢ PEeKTUBHO TPUMEHEHNE CUCTEM AYYUCTOTO OTOTAEHUS B 3AQHUSX
C OYEeHb BBICOKUMH ITOTOAKAMH W HE3HAUUTEABHOM TENAOU3OAIIINEN
OI'Pa’KAQIOIIUX KOHCTPYKIIUH, UTO OOBIYHO NMEET MeCTO B IIPOMBIIIIAEH-
HBIX 3AQHUSX.

OnpepeneHHBIE IPEUMYIIECTBA UMEET AYyUUCTOe OTONAEHHE U IO
CPaBHEHMUIO C IIeHTPAABHBIM ITapOBEIM. [Ipeskae Bcero, AyducTroe OTO-
nAeHUe 60Aee SKOHOMUYHO. [1pu IeHTPaAbHOM ITapOBOM OTOIIAEHUU
Hen30e>XHBl MHOTOUYNCAEHHBIE TETIAOBLIE TTIOTEPH, Yero He HabAIoAaeT-
Csl'y CUCTeM AyYHCTOTO OTOIIAEHNS, TAe TOIIAMBO CKUIAeTCsl HEeIIOCPEA-
CTBEHHO B MeCTe ero yTHUAM3AIlMU U OTCYTCTBYIOT TEIIAONIOTEPHU IPU
Iepepade TEIAOTHI HA paccTogHue. KpoMe Toro, cucTeMaMu AyduCTOTO
OTOIIAEHUS Aerdye YIPaBAATH (PeryAUpPOBaTh) B CAydae CHUI)KEHUI II0-
TPeOHOCTH TEMAOBOM HArpy3KHU: AOCTA@TOYHO OTKAIOUMTH OAHY WAM He-
CKOABKO YCTA@HOBOK. [Ip¥ II€eHTpPaAbHOM OTOIAEHUM PEryAMpOBAaTh Te-
MIAOIIOAQYY 3HAUUTEABHO CAOJKHEE.

OOBIYHO IIPU UCTIOAB30BAHUM CUCTEM AYUHCTOTO OTOIIAEHUS BMECTO
TPAAUIIMOHHBIX 9KOHOMUS 3HEPTUM pocturaet 25...60 %.

KOHTPOJIbHbIE BOMNPOCHI

1. Kakum caHUTapHO-rMrmeHnYeckmM TpeboBaHNAM AOMXHbI 0TBEYaTb
CVCTEMbI 0TOoMneHns?

2. B kakux cny4asx npu NpoeKTUpOBaHMM MCMONb3YT NapaMeTpbl A 1
b Hapy>Horo Bo3nyxa?
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23.

24.

Kak BnusieT MMKpOKNMMaT Ha paboTocnoco6HOCTL YernoBeka?
PacckaxuTe 0 Ha3Ha4YeHUN 1 KNaccugMKaLuum CUCTEM OTOMSIEHWS.
113 Yero cknagbIBaOTCA OCHOBHbIE NOTEPU TENNOTLI 30aHNA?

Kak oueHvBaloT fobaBoYHbIE NOTEPY TEMMOTHI 3AaHWA?

Kak onpepenstoT TeNnoBy MOLLHOCTb OTOMUTESBHbLIX YCTPONCTB?
Kakue thakTopbl BNMAIOT Ha BbIGOP CUCTEM OTOMNEHUS MPY MPOEKT-
poBaHUY 30aHNA?

Kak knaccudnumpyoT cUcTeMbl BOOSHOMO OTOMNNEHNA?

. Kak OCYLLIECTBIIAETCA eCTECTBEHHAA 1N NpUHyauUTenbHad LNPKYNAaLnaA

BOAbI B C1CTEMAX BOASAHOMO OTONNEHNA?

C KaKow Lienbto Npor3BoasAT rMapaBinyeckmii pacHeT TpybonpoBoaos
CVCTEM BOASAHOr0 OTOMNAEHUs?

PacckaxuTe 0 HasHa4eHuu, Knaccugmkaumm n KOHCTPYKTUBHBIX
0COBEHHOCTAX MAapPOBbIX CUCTEM OTOMMEHNS.

Kak onpegensioT aMameTpsl naponposogos?

PacckaxwuTe 0 npenmyLLiecTBax 1 HeoCcTaTkax CUCTEM MapoBOro
OTOMMEHUs.

B kakux cnyyasx NpMMeHSAI0T CUCTEMbI BO3LYLLHOMO OTONNEHUs?
Kak knaceuntmumpyoT cMcTeMbI BO3AYLLIHOrO OTOMNeHA?
Mepe4ncnuTe NpevmMyLLecTBa U HEOOCTaTKM CUCTEM BO3[YLLUHOMO
OTOMNMEHUS.

B kakux cnyyasx npMMeHsoT nevHoe oTonneHve?

PacckaxunTe o npemmyLLlecTBax 1 HegocTaTkax NevyHoro oTonne-
HUA.

B kakux cny4asx Mcnonb3yoT Ans 0TOMNeHWs 3NeKTPoO3Heprni?
Kak ycTpoeHa cucTema «TennbIv Nony 1 B 4em ee NPEUMYLLECTBO Mo
CpaBHEHMIO C CUCTEMOW BOAAHOI0 OTOMNEHNA?

B kakux cnyyasx ons oTonneHns noMeLLeHni? MpyuMeHsaoT 3eKTpuYe-
CKMe KOHBEKTOPbI?

PacckaxunTe 0 npemMmyLLiecTBax ANMHHOBOMHOBLIX MOTONOYHbIX
3anekTpooborpesaTenen.

Y70 NpeacTaBnseT cobor cucTema ny4ncToro OTOMNMEHNS U KaKoBbl
ee NpenMyLLiecTBa Mo CpaBHEHMIO C CUCTEMaMM BO3AYLLHOIO 1 Na-
pOBOro OTOMNEeHNA?



nasa 4

OTONWNTENbHBLIE NPNBOPLI

A TPEBOBAHUA K OTOMUTESNTbHBIM NMPUBOPAM

OTonuTeABHEIMU IPUOOPAMU Ha3bIBAIOT YCTPOUCTBE, IPEAHA3HA-
4YEeHHEBIEe AN IePEeAQYU TEIIAOBOM SHEPIUU B OTAIIAMBAEMOE IIOMEIleHUe
oT TenroHocuTeAs. OHU AOAKHBI YAOBAETBOPSTH TEIIAOTEXHUUECKUM,
TEXHUKO-3KOHOMUYECKUM, THTUEHUUEeCKUM, apXUTEKTYPHO-CTPOUTEAD-
HBIM, MOHTQ>XHBIM M 3KCIAYaTAllMOHHBIM TPeOOBAHUSIM.

TenromexHuueckue TpeOOBAHUSA K OTOIUTEABHEIM IPHUOOPaM OIIpepe-
ASIOT CAEAYIONIHE UX ITIOKA3aTEAU: TEIIAOBYIO MOIIHOCTD, IOBEPXHOCTh
Harpesa, Iepemnap TeMIepaTyp MeKAY IIOBEPXHOCTBIO Ipubopa 1 BO3-
AYXOM, Pacxop TEIIAOHOCUTEAS, IIAOIIaAb CTeH U II0Ad 3AaHUS, 3aHU-
MaeMylo IpuOOPOM.

TexHuKO-5KOHOMU4ECKUe TPeOOBAHUSA OIIPEAEASIOT TaKHe IToKa3aTe-
AU, KaK TeIIAOBO€ Hallps>KeHHe MaTepuana, KOTopoe OIeHUBAIOT KOAU-
4YeCTBOM TENIAOBOM 3HEPrUuu, OTAABAEMOM B IIOMeEIlleHne B TeueHue 1 4
(Ipu pasHOCTU TeMIepaTyp TEIAOHOCUTEAS M OKPY’KAIOIIEeTO BO3AyXa
1°C), oTHeceHHOM K 1 KI' MacChbl OTOIUTEABHOTO IPUOOPa, U CTOUMOCTD
1 m? npubopa.

T'uruernuueckue TpeOOBaHUS CBOAATCS K TOMY, YTOOBI OTOIUTEABHBIE
IPUOOPEI UMEAU IOBEPXHOCTh, AOCTYIIHYIO A YOOPKM IIBIAU.

ApxumeKmypHO-cmpoumeAbHble TPeOOBAHUS COCTOAT B TOM, YTOOBI
OTONUTEABHBIE IIPUOOPEI 3aHUMAAU MUHUMYM IIOA€3HOU IIAOLILAAU,
UMEeAU COOTBETCTBYIOUIUMN 3CTETUUECKMM HOpMaM BHEIIHUN BUA U OT-
BeYaAU TeHAEHIUSAM IIOBBIIIEHUS TPyAda MPH MAcCOBOM IIPOM3BOA-
CTBe.

Monma>knple TpeOOBAHUSA K OTOIUTEABHBIM IIPUOOpPaM CBOAATCI
K TOMY, YTOOBI 3TU NPUOOPE!I OBIAU AOCTATOYHO IIPOYHBIMU IIPU TPAHC-
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IIOPTHUPOBKE, UMEAH IIPOCTHIE KPEIMEKHEBIE Y3ABL, AOIIYCKAAU IIPUMEHEe-
HUEe WHAYCTPHUAABHBIX METOAOB MOHTA>KHBIX PaboT.

OkcnayamayuoHHble TpeOOBaHUS YUUTHIBAIOT HEOOXOAUMOCTL 00e-
criedyeHUsI KOM(MOPTHBIX YCAOBUM B OTAlIAMBAEeMBIX IIOMeIleHUAX He3a-
BUCHUMO OT U3MEHSIOIINXCS BHEITHUX YCAOBUMN. AASL 3TOTO OTOIIUTEABHEBIE
IpUOOPEI AOAKHEI OBITh OOeCIIeYeHBl CPEACTBAMU PETYAUPOBAHUS Te-
IIAOBOM MOIIHOCTH, UMEThb BBICOKYIO KOPPO3MOHHYIO CTOMKOCTB, COOT-
BeTCTBOBATh Tpeboaumam CHwull 2.04.05-91*.

OTonuTeAabHBIEe IPUOOPHI CHCTEM BOASHOTO U IIaPOBOTO OTONIAEHUH,
IIpUMeHsieMble B IIOMellleHuax KaTeropuii A, b u B, AOAKHBEI UMeThb
TAAAKYEO IOBEPXHOCThb. K TaKMM IpuOOpaM OTHOCATCS PETUCTPHL U3
TAQAKUX CTAABHBIX TPYO, PAAUATOPHI CEKIIMOHHBIE UAY IAHEABHEBIE CIIa-
PEeHHBIE AMOO OAMHAPHBIE AAS IIOMEIIEHUM, B KOTOPBIX OTCYTCTBYET
BBIAGAEHHUE IILIAM ¥ TOPIOYMX MaTepHUaroB. AN OTOIIAEHUS ITOMellleHUuN
KaTeropuu B MOKHO HCIIOAB30BATh KOHBEKTOPHI, €CAU B IIOMeIlleHNuU
HeT BBIAGAEHUN I'OPIOYeN MBIAU.

TWMNbI OTOMWTESNBHBLIX NMPABOPOB
N NX XAPAKTEPUCTUKW

OTonuTeAabHBIe TPUOOPHI KAACCU(MUITPYIOT:

II0 MaTepHaAy, U3 KOTOPOTO OHU M3TOTOBAEHE! (CTaABHBIE, UYTYHHBIE,
AAIOMUHUEBBIE U T.A.);

BBICOTE (HU3KHUE, CPEAHUE U BBICOKHE);

AMHaAMHUUEeCKUM XapaKTepUCTUKaM (MHePIMOHHbIe, MAAOUHEPITUOH-
Hble U Oe3bIHepIMOHHLIe);

CIIOCO0y IIepepauy TeIIAOBOU 3HEPIruM (KOHBEKTUBHOTO WAU PajpU-
AIIMOHHOTO TEMAOOOMEHaA).

Huske paccMOTpeHBI KOHCTPYKTUBHBIE OCOOEHHOCTH U TEXHUYECKHUE
XapaKTePUCTUKU HanboAee PacIpOCTPAaHEHHBIX OTONMUTEABHBIX IIPHU-
OopoB.

Pernctpsl. OTu IpuOOPHI HAXOAAT IPUMeHeHUe B IleXaX IIPOMBIIII-
AEHHBIX IPEATIPUSATUM CO 3HAUUTEABHBIM BEIAEA€HUEM IIBIAY, TEIIAUIIAX,
IIOMEeIleHUAX MAIINHHO-TPAKTOPHBEIX CTAHIWUN. VX M3TOTOBASIOT
U3 CTAABHBEIX TPpyO puamerpoM 32...109 MM, cOepUHSAEMEBIX CBApKOU
(puc. 4.1). CrarbHBIE PETrUCTPHI XapPaKTEPU3YIOTCSI BBICOKUMU TEIIAO-
TEXHUUYECKUMU U F'UTHeHUYeCKUMU IToKa3aTeAadaMu. Mx KoadpuiiueHT
Tenmaomepeaaun cocrasaser 10,5... 14 Br/(m?-°C). [IpuGoOpEL ATKO OUH-
IIATh OT IIBIAY, HO U3-3a TPOMO3AKOCTY, HE3CTETUYHOT'O BHEIITHETO BUAA
1 HeOOXOAMMOCTH IIPUMEHEHNSI PyIHOT'O TPyAA IIpM COOpPKe OHU He OT-
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Puc. 4.1. PervcTtpbl n3 cranbHbIX Puc. 4.2. Cekumsi YyryHHbIX
TpyG: paavaTopoB

a — gpuameTtpom 32..40 mm; 6 — gname-
Tpom 76...109 mm

BEYAIOT MOBBIIIEHHBIM aPXUTEKTYPHO-CTPOUTEABHBIM U MOHTA KHBIM
TpeOOBaHUSAM.

PapmnaTopsl. OTH IIMPOKO PACHpPOCTPaHEHHBIE OTONUTEABHEIE IIPU-
OOPLI U3TOTOBASIIOT, KaK IIPAaBUAO, M3 CEPOTO UyT'yYHA MAM CTaAU.

YyryHHBle papUaTOPBI COCTOSIT U3 CeKIUN (puc. 4.2), KOTophle
COeAUHEHEBI APYT C APYTOM C IIOMOIIILI0 HUNIIIEeAeH, UMEeIOIINX Ha OAHOU
IIOAOBUHE AWHBI HAPY’KHYIO A€BYIO pe3b0y, a Ha APYyTOM — IIPaBYIO.
Baaropapst TakoMy COEAMHEHHUIO MOJKHO ITOAYYaTh PAAMATOPEI C pas-
AWYHBIM YMICAOM CEKIVH, @ 3HAYMT, C PA3ANYHON MOBEPXHOCTHIO Ha-
rpeBa. TexHUYeCKHe XapaKTEePUCTUKU CEeKIUM YYTYHHBIX PaAHaTOPOB
TIpUBeAEHEI B TabA. 4.1.

YyryHHBIe paAuaTOPHl KOPPO3UOHHO-CTOMKHNE, UMEIOT BBICOKHE
TeNAOTeXHUUEeCKUe IT0KA3aTeAr, UX KO3 (UITUEHT TeIAOIIepeAadH CO-
craBasier 9,1...10,6 Br/(m?- °C). HepocTaTKaMu YyTYHHEIX PAAUATOPOB

Ta6bnuua 4.1. TexHn4yeckrne XxapakTepPUCTUKN CEKLMIA YYryHHbIX
papunaTopoB

Tromapp Pasmep, MM (cm. puc. 4.2) Macca ceknuu
MIOBEPXHOCTU
Moaennb C HUIIIEASIMU
Harpesa ) A B U TIpOBKaMHU, KT
CeKITUH, M
M-140A 0,254 140 96 7,44
M-140A0 0,299 150 96 8,23
M-90 0,2 90 96 6,58
M-140 0,238 150 98 7,5

IMMpumeuanue. CeKIUU pacCUMTAHBI Ha MaKCUMaAbHOe pabouee AaBAEHUE
0,6 MIla; ucnblTaTeAbHOE AaBAeHUe cocTaBasieT 1,2 MIa.
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Puc. 4.3. CtanbHble naHenbHblE
LITaMNoBaHHbIE paguaTopbl TMNa
PCB:

a— PCB1-1; 6 — PCB1-2

SIBASIIOTCSI: HEBBICOKAasl MeXaHuue-
CKas IIPOYHOCTh, MaAO€e TEeIIAOBOE
HaNpsKEeHNe MeTaAAd, TPYAHOCTD
MU3TOTOBAEHUS (AUThE) U MOHTAXXa,
a TaK’Ke He3CTeTUUYHBIU BHEITHUMN
BUA,

CTaAbHBL e PaAaTOPHI (pUC.
4.3, TabA. 4.2) U3TOTOBASIOT U3
AMCTOBOM CTaAU TOANIMHOM 1,25...
1,5 MM yTeM aBTOMATHUYECKOM
CBapKU ABYX WITaMIIOBAHHBIX IIO-
AOBUH.

Papumatops Tuma CTAA
(cTaAb — aAIOMUHUM) TIPOU3BOA-

ctBa Poccum, paccuutanHbie Ha pabouee paBaeHue 2,0 Mlla, ucmnsi-
TaTeAbHOe pAaBAeHUe 3,0 MIla, peKOMEeHAOBAHBI AAS TPUMEHEHUS

Tabnuuya 4.2. TexHA4eCcKMe XapaKTEPUCTUKN CTaNbHbIX pagnaTopoB

MoHTa>kHasg AAMHA, MM, PaAUaTOPOB TThowmape
Moaeanb IIOBEPXHOCTHU
KOHIIEBEIX IIPOXOAHBIX Harpesa, M2
OgHopsagHoe ucnoAnenue
PCB1-1-0,98 563 648 0,73
PCB1-1-1,20 149 834 0,93
PCB1-1-2,13 1307 1394 1,6
PCI2-1-0,90 600 — 0,65
PCrI2-1-1,12 750 — 0,84
PCI2-1-2,14 1460 — 1,47
PCI2-1-2,40 1630 — 1,98
AByxpsgHOe ucnoAnenue
PCB1-2-1,55 563 648 1,46
PCB1-2-2,62 935 1020 2,26
PCI'2-2-2,69 1220 — 2,56
PCI2-2-3,56 1590 — 3,52
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B CHCTeMaX BBICOKOTO AaBAeHUs. [1o AM3aliHy OHUM He YCTYMarOT AyY-
UM €BPONEeUCKUM obpasmaM, a 0 HaAEKHOCTH U AOATOBEYHOCTH
IIPEBOCXOAIT UX.

OcHoBHblE NapamMeTpbl paguaTopoB

CTANA-300 CTAA-500

MeXX1IeHTPOBOE PACCTOSTHUE, MM...covvierireeeirieanireeanns 300 500
BricoTa, MM ... . 580
TAYOHHA, MM....oioiiiiiiiiiiiiiiicie e 100
HIHPHHA, MM...ooiiiiiiiiiiiiiieiiiiieeeeiieeee e 75
TenaooTaaua, BT,

npu pa3HocTu TeMmnepatyp 70 °C 196
OOBEM, N tiiiiiiiiiiiiiiiiiirie i 0,30

W3 m11poKo¥ raMMbl PaAaTOPOB 3apyOesKHBIX (DUPM, IIPEACTaBAECH-
HBIX Ha POCCHUMNCKOM PBIHKE OTONUTEABHBIX IIPUOOPOB, CAEAYET BEHIAE-
AuTh papuaTopsl cepuu CF. Cekuimu papuaTopa COCTOAT U3 ABYX CTaAb-
HEIX TPYOOK (KAaHAAOB AAS IPOXOAA TEIAOHOCHUTEAS), 3AAUTHIX IOA
AaBAEHIEM BBICOKOKAUeCTBEHHBIM aAIOMUHMEBHIM CIIA@BOM. [1pu aToM
00pa3yloTca epAnHble (0e3 CBApPOUYHBIX IIIBOB) U CUMMETPUYHBIE OTHO-
CUTEABHO IeHTpa TIXKEeCTU CEKIIUM C opeOpeHneM COBPEMEHHOTO AU-
3aliHa. KOHCTpyKIIMg papraTopa oOAaAAeT CAEAYIOIMIUMU NIpenMylile-
CTBaMU:

TIOBBIIIIEHHAS TPOYHOCTE, IIO3BOASIIOIIIAS IPUMEHSTH 3TU PAaAUATOPHI
pu pabodyeM n30BITOUHOM AABAEHUU TellAOHOCUTeAd 2,5 MIa; ncnbiTa-
TeAbHOE AdBAEHMe cocTaBAseT 3,75 MIla;

MUHUMaAbHAasg MAOUIAAL ITOBEPXHOCTU KOHTAKTa TEIIAOHOCUTEAT
C aAIOMUHUEBBIM CIIAABOM (B 5— 10 pa3 MeHblIlle, 4eM B OOBIYHBIX aAlO-
MHUHHEBBIX PAAMATOPAX), & TAK)Ke OTCYTCTBUE B TOAOBKAX CEKIIUN «Kap-
MaHOB» — COOPHHMKOB Ta30B U IIAaMa, YTO CBOAUT K MUHUMYMY OIlac-
HOCTBH KOPPO3UHU 1 00pa30BaHMs ra3oB, B TOM YHUCAE BOAOPOAQ;

MaABIM BHYTPEHHUM 0ObeM CeKIMU (B CpepHeM B 4 pas3a MeHbIIIe,
4yeM Y APYTHUX AUTHIX aAIOMHHUEBBIX PAAHATOPOB), UTO A€AdeT papua-
TOPBEI MAAOMHEPIIMOHHBEIMHU U MTO3BOASIET Ooaee 3P PEKTUBHO PETyAU-
POBaTh TEIAOOTAAYY KaK PYYHBIM, TaK U aBTOMATUUYECKUM CIIOCOOOM.
Kpome TOro, MOBHIIAETCS SKOHOMUYHOCTb CUCTEMEI OTOIIAEHUS PU
3aIIOAHEHUU ee aHTUDPU30M;

CUMMEeTPHUYHOCTD CeKIIUM (BepX He OTAMYAEeTCs OT HHU3a), UTO Cyllle-
CTBEHHO OOAerdaeT 1 yCKOPSeT MOHTaXX PaAuaTOpOB;

OpUTMHAABHAg KOHCTPYKIIMS TOPIIOB CEKIINMH, IIO3BOASIONIASA IPU UX
CTSIKKe HUIIIEAIMU 3a’)KUMaTh BHYTPH CIEIIUAABHBIX IIa30B TOPIE0-
OpasHbBIe KOABLIEBBIE IPOKAAAKHU U3 TEPMOCTOMKOMU PE3UHBI, KOTOPHIE
00ecIieynBaloT (B OTAMYNE OT IapOHUTOBBIX ITPOKAAAOK YV APYTHUX CH-
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‘*|  CcTeM) BBICOKYIO CTelleHb TepMeTHY-
HOCTHU PaAUATOPOB M BO3MOKHOCTh

I MHOTOPA30BOTO UCIOAL30BAHUSI
IIPOKAAAOK

s PaAI/IaTOpBI MOTYT IIPUMEHSATHCA
L L
B OAHO- 1 AByXTPY6HbIX TOPpU30H-
= TAABHBIX U BEPTUKAABHBIX CUCTE-
L

284 ]

2160
D175

7

Max OTONAEHUS C €CTECTBEHHOU
U IIPUHYAUTEABHOU LUPKYAINUEU
TEIIAOHOCUTEAS.

AAdg obecnieueHUsT MAaKCUMaAb-
HOI TEIIAOOTAQYU PAAUATOP CEPUU
CF pOoASKeH OBITh YCTAHOBAEH Ha PACCTOSHUU MUHUMYM 3 CM OT CTEHHI,
10 cM OT BepxHel IOBEPXHOCTH IPU YCTAHOBKE B HUIITY U IPU HAANYUN
IIOAOK M 12 cM OT moAaa.

PeOpucreie TpyObl. OTHU OTONUTEALHBIE IIPHUOOPHI, U3TOTOBASIEMbIE
AUTBEM U3 CEPOro UyryHa (puc. 4.4), HaXOAAT IMIUPOKOe NIpUMeHeHUue
B CHUCTeMaX BOASHOTO M IIapOBOTO OTOIAEHUS IIPOMBIIIIAEHHBIX U CEAb-
CKOXO3SIICTBEHHBIX 3AaHUM. Kpyrable peOpa cO CTOPOHBI KOHTAKTa
C BO3AYXOM 00eCIIeYnBaIOT OTAAUYy KOHBeKIuen A0 50 % TennoTel. Tex-
HUUYECKHE XapaKTEPUCTUKU PEOPUCTBIX TPYO NPUBEAECHEL B TaOA. 4.3.

[ToroXKUTEABHBIMU (DAKTOPaMM, CIIOCOOCTBYIOIIUMU IIIUPOKOMY
pacnpoCcTpaHeHUIO0 peOPUCTEIX YYTYHHBIX TPYO B KadeCTBEe OTOIIUTEAD-
HBIX IPUOOPOB, ABAFIOTCS IPOCTOTA UX U3TOTOBAEHUS U MOHTAaXa,
a TaK)Ke OTHOCUTEABHO HU3Kas CTOUMOCTb. OTpHUIIaTEABHBIE CTOPOHEI
3TUX MTPUOOPOB —HU3KKE ICTETUUYECKUEe U TUTMeHnYeCcKye IToKa3aTe-
AM, UCKAIOUAIONIVE UX NPUMeHeHUe B JKUAUIIHOM U IPa*kAAHCKOM
CTPOUTEALCTBE.

IIpuGopbl KOHBEKTOPHOTO THUIA. B 5Tux nmpubopax 60AbIIIas 4acCThb
TEIIAOTHI OT TEIIAOHOCUTEAS IIepeAaeTCs B OTAllAMBaeMoe IIoMellleHue

Puc. 4.4. Pebpuctan 4yryHHas Tpyba

Tabnuuya 4.3. TexHnyeckme xapakTepUCTUKN YYrYHHbIX TPY6

Pazmep, MM H ITroTHOCTH
H]:};?a)‘?_b Homu- HOMUHAAB-
Tun Bayrt- HOCEH HaAbLHBIA HOT'O Macca,
Apua Anagle'rp pennmit | parpesa, TEIAOBOM | TEIIAOBOTO KT
pebep AMaMeTp e IIOTOK, BT IOTOKAQ,
Bt/M?
TP-1 1000 175 70 2 776 388 37,6
TP-1,5 | 1500 175 70 3 1164 388 56,5
TP-2 2000 175 70 4 1552 388 75,2
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Puc. 4.5. KoHBekTopb!:

a — tmna «Akkopgy»; 6 — Tuna «KomdpopT-20»; 7 — pebpa; 2 — 6ecLUoBHbIE CTanbHbIE
Tpy6bl; 3 — NOBOPOTHbIV KnanaH; 4 — CTanbHOM KOXYX

KoHBeknuelr. OHM XOPOIIIO BCTPAMUBAIOTCS B UHTEPhEP KUABIX U 00IIIe-
CTBEHHBIX 3AaHUU.

KonBekTops! Tua «AKKopa» (puc. 4.5, a, TabA. 4.4) BBIITYCKaOTCA
6e3 KoXXyxa, a Tuna «Komdpopt-20» (puc. 4.5, 6, Taba. 4.5) u «Purm»
(TabA. 4.6) — C KOKYXOM.

K HepocTaTKaM 3THX OTONMUTEABHBIX TPUOOPOB OTHOCSTCS: TPYAHOCTE
YAQAEHUS IBIAM C peOPUCTOM ITOBEPXHOCTH; IIeperpeB BepxHel 30HbI
IIOMeIeHNY; HeOOXOAUMOCTD BBIITYCKA OOABIIIOIO YUCAA TUIIOPA3MEPOB
KOHBEKTOPOB.

Ta6bnuua 4.4. TexHn4eckrne xapakTepUCTUKN KOHBEKTOPOB TUNa
«Akkopg»

o Macca o Macca
AAmHa AOHIGAR | 4 s rpek- Anmia AOHIAAR |y o HBexk-
IIOBEPX- opelOpeH- | ITOBepX-
opebpeH- TOpa . TOpa
Mapka . HOCTH Mapxka HOM HOCTH
HOU C KpPOH- C KpOH-
Harpesa, . 4acTH, Harpesa, o
9acTH, MM 2 mITen- N LITEHHOM,
M MM M
HOM, KT' KT
A-12 460 0,98 4,95 A-2 1100 2,28 10,45
2A-12 460 1,96 10,26 2A-8 1100 4,6 21,26
A-20 780 1,63 7.7 A-36 1420 2,94 13,2
2A-20 780 3,26 15,76 | 2A-36 1420 5,88 26,76

IMpumevanus: 1. B Mapke KoHBepTOpa 6yKBa A 03HauaeT «AKKOPA»; nudpa
2 nepep, OyKBOIM A — ABa PsiA@ KOHBEKTOPOB IIO BBICOTE; IIUMPEHI TIOCAe OYKBEI A —
YHCAO dAEMEeHTOB OpeOpeHws.

2. KOHBEKTODE!I BEITYCKAIOTCS KOHIIEBEIMU U IIPOXOAHBIMHU (K MapKe A0OaBAsIeT-
cst mHAEKC «I1»).
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Tabnuuya 4.5. TexHn4eckme XxapakTepPUCTMKN KOHBEKTOPOB TuMa
«Komcpopt-20»

Mapra | ARG | Pactome o | ey
KH-20-0,65 200 140 56
KH-20-1,7 600 540 11,75
KH-20-2,0 700 640 13,3
KH-20-2,3 800 740 149
KH-20-3,2 1100 1040 19,5
KH-20-3,5 1200 1140 21

[TpuMmeuanusa: 1. KOHBEKTOPHI BEITYCKAIOT ABYX MOAUMDUKAIINAN: KOHIIEBbIE —
C KOPOTKOM pe3b00I Ha OAHOM KOHIIe TPyOBl M KaAauoM Ha APYTOM; IIDOXOAHBIE —
C KOPOTKOU pe3b00M Ha OAHOM U AMAMHHOU Ha APYTOM KOHIle TPYOBHL.

2. Illar mAaCTUH KOHBEKTOPOB — 6 MM.

3. AanHa koxxyxa Ha 100 MM OOABIIe AAUHBI OPeOPEHHOM YaCTHU.

[MTpeumyuiecTBaMu KOHBEKTOPOB SIBASIIOTCS: O0€3BIHEPIIMOHHOCTD;
CHABHO Pa3BUTHIE IOBEPXHOCTU KOHTAKTa C BO3AYXOM, UTO oOecIiedu-
BaeT Ilepepady B NIOMellleHUe He MeHee 75 % TeNAOBOU 3HEPTruu KOH-
BeKIIMel; XOpolllie apXUTEeKTyPHO-CTPOUTEABHBIE 1 MOHTa’)KHBIE Ka-
YeCTBQa; BEICOKHE TEXHUKO-9KOHOMHUYECKUE ITIOKA3aTEAN. Y KOHBEKTOPOB
TEIIAOBOE HAIIPSKEHUE MeTaara B 3 pa3a OOABIIIe, YeM Y PAAUATOPOB.

BeToHHBIE OTONNTEABHBIE ITAHEAU. OTHU ITaHeAU (puc. 4.6) UCIOAB-
3yIOT B KQUeCTBE OTOIIUTEABHBIX IIPUOOPOB B TaHEABHOM AOMOCTPOEHUM.
OHU r'UTMEeHUYHE], XOPOIIO MOHTUPYIOTCS, He 3aHUMAIOT IIOAE€3HYIO
TIAOIIaAb, @ OCHOBHYIO YaCTh TEIIAOBOM 3HEPTUH IIePEeAAIOT B IIOMellle-
HUE Ay4eHCITyCKaHUEM.

Tabnuuya 4.6. TexHn4ecKkme XxapaKTEPUCTMKN KOHBEKTOPOB TuNa
«Putm»

AAMHaA OpeOpeHHOU IThomape
Mapxka YaCTU HarpeBaTeAb- MIOBEPXHOCTU Macca, Kr
HOTO 3A€MEeHTa, MM Harpesa, M2
KO-20-2,4K 900 2,4 22,5
KO-20-2,4I1 900 2,4 22,5
KO-3,75K 1400 3,75 32
KO-3,75I1 1400 3,75 32

[Tpumeuanune.
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Puc. 4.6. beToHHbIE OTONUTENBHBLIE NAHENN:

a8 — HapyxHas; 6 — NpucTaBHan NoOOKOHHas; B — NEPeropofoYHast; I — NecTHUYHas
(B nnowagke); 1 — Tpyba; 2 — nanenb; 3 — yTennutens; 4 — NOJOKOHHMK

K HepocTaTKaM OTONMUTEABHBIX ITPHOOPOB AGHHOI'O THIIa OTHOCSITCS
WHEPTHOCTh NTPU PETryAMPOBAHUU TEIAOBOW IPOM3BOAUTEABHOCTH
U CAOKHOCTH PEMOHTA IIPY TTOBPEKASHUMN,

TpyObI AASI HATIOABHOIO OTOIIAEHUS. B ITocAepHUEe TOABL B IIPAKTUKE
MIPOEKTUPOBAHUSA U CTPOUTEABCTBA JKUABIX M OOIECTBEHHBIX 3AaHUMN
B Poccuu HauMHAIOT UCIOAB30BATHLCSA 3apyOesKHble TEeXHOAOTHUH Ha-
IIOABHOTO OTOIIA€HUSI. XOPOIIO U3BECTHO, YTO CUCTEMa OTOIAEHUS
6onee DKOHOMHUYHA, KOTAQ TEIAOBBIE ITOTOKM HAIpaBAEHBI CHU3Y
BBEPX.

BoarIiias criAoITHAs TOBEPXHOCTE TEIIAOOTAAYM TPEATIOUTUTEABHEE
MaAOTO MHTEHCHBHOI'O TEIMAOMCTOUYHMKA. KOMOWHAIUS 13 TEIIAOBOTO
U3AYYEHUS U MEAAEHHOTO KOHBEKTHBHOI'O TEIAOOOMEeHa SIBASIeTCS Ha-
HUAYYIINM TeXHUYECKUM pellleHueM. B COOTBeTCTBUY C MEKAYHAPOAHEI-
MU CTaHAAPTaMM TeMIlepaTypa IoAa He AOAJKHA IpeBwImaTh 29 °C;
AMana3oH Hauboaee KOMPOPTHHIX TeMmIrepaTyp — 19...26 °C.

B HacTosiiee BpeMsa HapeKHBIE CUCTEMBI HATIOABHOTO OTOIAEHUS
CTaAM TEXHUYECKU BO3MOXHBIMU OAATrOAAPS MTOSIBAEHUIO CIIEITMAaABHBIX
9AACTUYHEBIX TPYO, YKAGABIBAEMEIX B IIOA. B TakKUX crucTeMax IMUPKYAH-
pyeT MaAbIl 00BeM BOABI, TEIIAOTA PacIpOCTpPaHsIeTCs PaBHOMEPHO,
CHCTEeMa OTONAEHUS SIBASIETCS HU3KOTEeMIIePaTyPHOM.
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TexHNKo-3KoOHOMUYecKne nokasaTesnn CUCTEMbl HanonbHOro
otonneHua Wirsbo

TeMAOBAST HATPY3KA, BT/MZ.....iiieiiriiieiiieieisieieieiesssieses e ssesessssesessesesees 80
Temneparypa rperolel BOABL, “C..iiiiiiiiiiiiniiiiiieiiieeecieenien 40...45
TemmepaTypa IOBEepXHOCTH II0AQ, *C
AuameTp TpyOEBl, MM
IIar YCTAHOBKHU TPYO, MM ..ooiviieiiiiiririeeniiieiineesiieesiieesineessineessineesnneensne 300
[AyOMHA YCTAHOBKU TPYOD, MM ..iiiiiiiiriiieiiiiieiinieiiieeiiieeniieesnieesneessneesene 50
Pacxop, Tpy6, M/m? .35

[MTpeuMytiecTBaMU YKa3aHHOM CUCTEMEI SIBASIOTCS:

NIPUCIIOCOOAEHHOCTE K Pa3AUYHBIM BUAAM IIOAOB (HaAUBHEBIE OETOH-
HbIe, AepeBsIHHBIE Ha 0aAKaxX, HaCTeAeHHBIe) M UX IOKPBITHM (KOBPHI,
NIMUAOMATEPHAABI, ITaPKeT, KaeAbHasd IAUTKA U T.A.);

BO3MOKHOCTB UCIIOAB30BAHUA PA3AUYHBIX UCTOYHUKOB SHEPIUU AN
HarpeBaHUS BOABI (IAEKTPUYECTBO, Ma3yT, YTOAb, a3 U T.A.);

XOpolllee pacIpepeAeHre TeMIIepaTyp B IOMeIleHUsX;

BO3MOJXHOCTb @BTOMATHUUECKOTO PEeTyAMPOBAHUSA TeMIlepaTyphl
B Ka’KAOM IIOMeIleHUH;

AOATOBEUYHOCTH, 5KOHOMHUYHOCTB, IPOCTOTA MOHTAXQ;

COOTBETCTBUE COBPEMEHHEBEIM APXUTEKTYPHO-CTPOUTEABHEIM TPebo-
BaHUAM (He HapyllaeT COBPEMEHHBIN AU3aUH UHTEePhepa);

BBICOKME CAHUTAPHO-TUTMeHUYeCKHe ITI0Ka3aTeAn.

TpyOnl, AAMHA KOTOPBIX MOJKeT pocTurath 480 M, AerkKue, XOpPOIIO
crubaroTcs M YKAAABIBAIOTCA. [TaTpyOKM U KOAAEKTOPHI CIIeITUaAbHO
CIIPOEKTUPOBAHEI AASI HAAEKHOU U TOYHOU COOpPKHU. TpyOBI KpensaT
K CTAaABHOU apMaType, IIOCAE€ Yero BBIINOA-
HAIOT OeTOHUPOBaHUE. AN YKAGAKH TPYO
MOTYT HUCIOAB30BAThCS CIelliaAbHEBIE IIO-
AUCTUPOAOBBIE PEMKHU CO CKOOAMMU.

B Hacrosiiee BpeMda oTedeCTBEeHHAd IPO-
MBIIIIA€HHOCTB OCBOMAQ BBIITYCK METAAAOIIO-
AUMEPHBIX TPYO, KOHKYPEHTOCIIOCOOHBIX ITO
BCeM IlapaMeTpaM C 3apyOe>KHBIMHU U3Ae-
AUSIMU Takoro popa. CBOAHBIE IIPaBUAA 11O
IIPOEKTUPOBaHUIO U CTpouTeAbCcTBY CIT 41-

Puc. 4.7. OnektpopagunaTtop «[envocy:

1 — xopnyc pagvaTtopa; 2 — TepmoperynaTop; 3 —
TEPMOBbIKNO4aTenb; 4 — MexaHu3am ybopKu LLHYpa;
5 — ponukoBble onopel




102-98 Tocctpost Poccuu pazpeniatoT IpuMeHeHHe METAAOIIOANMEPHBIX
TPyO AASL CHCTEM OTOIIACHHUA.

ITpuGopsl 3aeKTpuuecKoro odoorpesa. 13 GOABIIIOTO KOAMYECTBA
OTeueCTBEeHHBIX IPUOOPOB YKAa3aHHOTO TUIIA CAEAYET OTMETUTD!

oTONUTeAbHBIe TpUGOPH Tuna «Carypu» — I[1OBH-6, [TOBH-9,
IT3BH-24 MOITHOCTHIO COOTBETCTBEHHO 6, 9 11 24 KBT, o6eciieunBaroniye
OTOMAEHUE MoMelteHni o6beMoM Ao 170, 360 1 900 M3 u ucmoAb3yOIITEe
ML HarpeBaHUSA TepMOdAeKTpoHarpeBaTeanu (TOH);

npubopsl KB3-4,5 u KB3-15 MOIHOCTBIO COOTBETCTBEHHO 4,5
u 15 kBT, o6ecneunBalonie oTonAeHne nmomenieHu ooremoM 170
u 500 M® ¥ UCTIOAB3YIOIINE AAST HATPEBAHUST SACKTPOAHBIM METOA,

SAEKTPOKOHBEKTOPHI «CaTypH-250» u «CaTypH-950» MOITHOCTHIO
cootBeTcTBeHHO 0,7 1 0,95 KBT, 0OecneunBaroniyie OTOIAEHHE IIOMeIIe-
HUY 06BeMoM 12 1 40 M3 ¥ MCIIOAB3YIOIIVE AASI HATPEBAHMST HU3KOTEM-
neparypHbele Bo3ayIIHbIe TOHEL

BrITOBOM MACASHBIM CEKIIMOHHBIN 3AeKTpopapuatop «leamoc»
(puc. 4.7) mpepHa3HaueH AAS AOTIOAHUTEABHOTO 000OTpeBa JKUABIX U ObI-
TOBBIX IIOMEIIleHUHN 3a CUeT eCTeCTBEHHON KOHBEKIIUM U HU3KOTeMIIe-
paTtypHOro usaydeHusd. OH COCTOUT U3 TPeX OCHOBHBIX 3A€MEHTOB!:
IITAMIIOBAHHOIO TePMETUYHOI'0 KOPIIyca, HarpeBaTEeABHOTO OAOKa
U OAOKaA yIIpaBAeHUS. BHYTpeHHAA IOAOCTB IIPHOOpa 3all0AHEHA TEIIAO-
HOCHUTEAEM (MacAOM). DAEeKTPOopapraTop CHaOXKeH: IepeKAloUaTeAeM
moigHocTH (400, 600 1 1000 BT); TepMOperyAsaTOpoM, IPU IOMOIIU
KOTOPOTO MOJKHO 3aAaTh HY’KHYIO TeMIIepaTypy HarpeBa papuaTopa;
TEPMOBBIKAIOYATEAEM, OTKAIOUAIOITUM IAEKTPOPAAUATOP OT CETU TPHU
HarpeBaHUU ero A0 Temmepartypsl 120 °C; AByMst HHAMKATOPHBIMH AAM-
TmaMu.

AAsT yAOOCTBA IlepeMellleHUsI SAeKTPOPaAlaTOpP YCTAHOBAEH Ha de-
TBIPEX POAMKOBEIX OIIOPaX, 000PYAOBAH MeXaHU3MOM YOOPKHU SAEKTPO-
LIHYPa.

N3 3apyOesKHBIX @aHAAOTOB MOJKHO YIIOMSIHYTE S3A€KTPOOOOTpPEBATEAN
dupmbel NOBO cepun «Safir», cocrosdmniye u3 AByX COEAMHEHHBIX BMeCTe
CTEKASTHHBIX ITAACTUH TOAIIIMHOM 110 4 MM. Ha BHyTpeHHIOIO ITIOBEPXHOCTD
3aAHeM IAACTUHBI HAHECEH HEBUAUMBIN DAEKTPOIPOBOAAILINUN CAOH,
KOTOPBIN IIPU IPOXOKAEHUU 3AEKTPUUYECKOTO TOKA BBIAEASIET TEIAOTY.
[MTepepHSq IAGCTHHA BBIIOAHSIET POAL SAEKTPUUECKOM U MeXaHUUeCKOMN
3amuTel. O60TpeBaTEAN MOTYT KPENTUTHLCS K CTeHe KaK BEPTUKAABHO, TaK
U TOPU3OHTAABHO, AMOO YCTAHABAMBATHECSA Ha HOXKKHU.

HarpeBaTeAbHBIe MaThl pa3pabOTaHBI U BHITYCKAIOTCS AAS
KOM(OpPTHOTO TOAOTPEBa MIOAA B IIOMEIeHUAX, B KOTOPBIX HEOOXOAUMO
COXPAHUTH HEOOABIIYIO TOAIINHY CTSIKKHU ITOAQ. TOAIITMHA HarpeBaTeAb-
HOro KabeAs COCTaBAgeT BCEro 3 MM.
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PA3SMELLEHWNE N KPEMNEHWNE
OTOMWTEJIbHBLIX NMPNBOPOB

OTonuTeAbHBIE TPUOOPE! B ITIOMeleHuax KaTteropuit A, b u B pas-
MeIIaIOT Ha PACCTOSTHUM (B CBeTY) He MeHee ueM 100 MM OT HOBEPXHOCTHU
CTeH; B HUIIIaX OTOIIUTEAbHBIe IIPHOOPEI pa3MellaTh He AOITYCKaeTCs.

B Npou3BOACTBEHHEBIX ITOMEIeHUSIX C MOCTOSHHBIMU PaboOunMHU
MeCTaMU, HaXOAALIMMUCS Ha PACCTOSTHUU 2 M MAU MeHee OT OKOH,
B MECTHOCTIX C PacuyeTHOM TeMIIepaTypO¥ Hapy>KHOT'O BO3AyXa B XO-
AOAHBIM Iepuop ropa —15°C u HMKe (mapaMeTpsl b) oTonuTeAbHEBIE
IpUOOPEI YCTAHABAMBAIOT IIOA CBETOBBIMU IIPOEMaMU (OKHAMM) AAS 3a-
ITUTHI PaOOTAIOIINUX OT XOAOAHBIX IIOTOKOB BO3AYXa. DTH OTOIIUTEABHEIE
IpuOOPBl PACCUUTHIBAIOT Ha BO3MellleHHe IIOTeph TeIAOTHl Yepe3 Ha-
PY’KHBIE OTPA’KAQIOIIHe KOHCTPYKIMU Ha BBICOTY AO 4 M OT IIOAQ UAM
pabouell NAOILIAAKH, & IPU COOTBETCTBYIOIIEM OOOCHOBAHUU — U Ha
OOABIIIYIO BBEICOTY.

ITocrepoBaTeABHOE COEAMHEHUE OTOIIUTEABHBIX IIPUOOPOB («Ha CIIel-
Ke») AOIYCKaeTCs B IIpepeAax OAHOTO IoMellleHust. OTONUTeAbHEIe IIPU-
OOpBI TapAEPOOHEBIX, KOPUAOPOB, YOOPHBIX, YMBIBAABHBIX, KAQAOBBIX
MO’KHO IIPUCOEAMHSTD «HA CIellKe» K IpUOOpaM COCEAHUX MOMEeIeHUN.

PasnocTOpOoHHee NprUcoeprHeHNEe TPyOOIPOBOAOB K PAAUMATOPaM
CAeAyeT IIPeAyCMaTPUBATh IIPU YMCAE CEeKIUU papuaTtopa 6oaee 20
(B cucTeMax ¢ eCTeCTBEHHOM LIUP-
KyAadiuen — 6oaee 15), a TakKe 1IpU
HaAMYUU He MeHee ABYX pajpuaTo-
pPOB, IPUCOEAMHEHHBIX «HA CIlell-
Ke».

I[TopcoepmHEHME OTONUTEABHEBIX
J— IpUOOPOB K CTOAKAM OTOIACHUS U3
METaAAOIIOAVMMEPHBIX TPYyO IIOKa3a-
F 2 HO Ha puc. 4.8.

MecTa pa3MellleHus OTONUTEAD-
HBIX IPHOOPOB AOAKHEI O0eCIIeun-
BaThb AOCTYII AAT BUX OCMOTPQ, PEMOH-
Ta U OUYMCTKU.

T2

Puc. 4.8. Cxema npucoegnHeHnsa oTo-
nUTENbHbIX NPUBOPOB K CTOAKaM 0TO-
J- NAeHnsa N3 MeTanononMMepHbIx Tpy6:

1 — oTonuTenbHble Npubopsl; 2 — Henoa-
BWXHbIE 0MOpbl; 3 — CKOMb3ALLUME 0Mnopbl

I A= e,

150



PACYET HEOEXOMMOW NMOBEPXHOCTW
HATPEBA OTOMWUTEJIbHbLIX NMPNBOPOB

PacyeTHyIO0 TEenAOBYIO MOIIHOCTB, BT, oTOnmUTEeABHOrO IpubOpa
OIIPEAEASIOT IO POPMYAE

Qup = Qo -0,95, (4.1)

rae Qugy — OOIMe TEIAOIIOTepH MoMelrneHus:, BT (cMm. moapasa. 3.4);
0,95 — KO3 PULMEHT, YUNUTHEIBAIOIIUN TENAOTY, OTAABAEMYIO OTOIM-
TEABHBIMU CTOSIKAMHU U IIOABOASAIIIVMMU TPyOaMH.

TenroBasg MOIHOCTH OTONIUTEABHBIX NPUOOPOB CYIIeCTBEHHO 3a-
BHUCHUT OT psAAa PaKTOPOB: TEMIEPATypPHl BO3AYyXa B IIOMEIIEHUN [;
TeMIIepaTyp BOABI Ha BXOA€ B IpUOOD f,, W BBEIXOAE U3 IIpubopa it .
CXeMBI IMTAaHUS OTONUTEABHOIO IPUOOPAa BOAOY; 3aTPYAHEHUH TEIIAO-
nepepauy OT IpHUOOPa, BEI3BAHHBIX PA3AUYHBIMU CTPOUTEABHBIMU KOH-
CTPYKLIUSMY, U T. A.

B nacnopTe Ka’kAOTro OTOIIUTEABHOTO IIpHOOpa 3aBOACKOIO U3TOTOB-
A€HUS yKa3blBA€TCSI HOMHHAABHASA MAOTHOCTH TEIIAOBOTO IOTOKA Qyov
BT/M?, T.€. KOAUYECTBO TEMAOTHI, OTAABAEMOE B €AUHUITY BPEMEHU OA-
HUM KBaAPaTHBIM METPOM MOBEPXHOCTHU IIPpHOOpa.

OTOT ITOKa3aTeAb IIOAYYAlOT dKCIIePUMEHTAABHBIM IIyTeM IIPU CTaH-
AAPTHEBIX YCAOBUSX: TEMIIEpATypa BOABL Ha BXOA€E B IpUbop f,, = 105 °C,
a Ha BBEIXOAe U3 Hero {,,, = 70 °C; TeMnepaTypa Bo3AyXa B IOMelleHU!
t, = 18 °C; pacxop TemaoHOCUTEAS (BOABI) B mpubope 360 Kr/4; cxema
IIUTAHUS OTOIIUTEABHOT'O IPUOOPA — CBEPXY BHU3; IPUOOP YCTAHOBAEH
6e3 Orpa’kKAeHUM 1 KOHCTPYKTUBHBIX CTPOUTEABHBIX ITIOMEX.

PacyeTHas MAOTHOCTH TEIAOBOTO IIOTOKA B PEAABHBIX YCAOBUSAX OT-
AMYaeTCs OT HOMHUHAABHOM IMAOTHOCTH, U OIIPEAEAUTH ee MOJKHO, HC-
TIOAB3Y$ OKCIIEPUMEHTAABHYIO (POPMYAY

At Y (G Y
up — Quom - ' 42
Qoo =4 ( 70 ] 360 42

rae Al,, — TeMneparypHbii Hamop, °C, IPU pearbHBIX YCAOBUSAX, OT-
AWUHBIX OT CTAHAAPTHBIX; 70 — TeMmIepaTypHbIU Hanop,’C, Ipu CTaH-
AAPTHBIX YCAOBUAX, YKA3aHHBIX BBIIIE [(t,, + fy)/2 — t, = (105 + 70):2 —
- 18 = 70 °C]; G, — (pakTMUECKHUN PACXOA BOABL B pubope, Kr/4;
360 — cTaHAAPTHBIM PacXop BOABI B IpHUOOPeE, KI/4; n U p — SKCIIEpPU-
MEeHTaAbHBIE TTOKA3aTeAU, IpUBEACHHLBIE B TaOA. 4.7.

PacueTHy10 mAOIlaAb ITIOBEPXHOCTH HAarpeBa OTOIUTEALHOTO IIpU-
6opa, M?, HE3aBUCUMO OT BHUAA TEIIAOHOCHUTEAS] MOYKHO OIPEAECAUTH 110

dopmyre
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Tabnuuya 4.7. 3HayeHns nokasaTenen n U p, NCNONb3YeMbIX
npu pacyeTte NIOTHOCTM TEMNSIOBOro NOTOKA OTONUTENbHbIX NPUGopoB

DarTuueCcKuit TTokazaTean Cxena
OTONUTEABHBIN IPUOOP PACXOA BOART TIOAKAKOUEHUS
yepe3 npudbop IoHGODa
an, Kr/4 n p p P
PapyaTop YyTyHHBIN CeK- 18...50 0,30 0,02 CBepxy BHU3
ITUOHHBIN 51...535 0,30 0
536...900 0,30 0,01
18...60 0,25 0,12 CHu3y BBepx
61...900 0,25 0,04
18...115 0,15 0,08 To xe
116...900 0,15 0
CranbHas ITaHeAb THUIIA 22...288 0,30 0,025 »
PCB 324...900 0,30 0
22...188 0,25 0,08 »
324...900 0,25 0
Tpy0a uyrynHas peOpu- 36...900 0,25 0,07 N100as
cras
KonBeKkTOop THUIa «AK- 36...900 0,20 0,03 »
KOPA»
KonekTop Tuna «Kom- 36...90 0,35 0,18 »
dopT-20» 91...900 0,35 0,07
Konsekrop Tuna «Putm» 36...90 0,30 0,18 »
91...900 0,30 0,07
Q,
Fop = -+ BiB2 (4.3)
qnp
rae B — Ko3(pUIIMEHT, YYUTHIBAIOIINY TIOHUKEeHNEe TeMIlepaTyphl

BOABI B TPYOOTIPOBOAAX (TabA. 4.8); B, — KO3 PUTIMEHT, YIUTHLIBAIOIITAN
AOIIOAHUTEABHEIE TTIOTEPY TEIIAOTHI Y4aCTKOM CTEHBI, Ha KOTOPOM pa3s-
MellleH OTONUTEABHBIN Ipubop (TabA. 4.9).

[MTo KaTaAOTy THIIOBBIX OTOIUTEABHBEIX IPUOOPOB MPUHUMAIOT IIAO-
maAb IIOBEPXHOCTH HarpeBa (THIopa3Mep npubopa), paBHYIO UAHR
OAMPKAUITYIO OOABLIYIO K IIOAYY€HHON PacueToM.

AAST OTIpepAeneHUsT YMCAa CEKITMU YYTYHHBIX PAAMATOPOB B OTOIIH-
TEeABHOM IIpUOOPE MOXHO HUCIIOAB30BaTh POPMYAY
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Ta6bnuua 4.8. KoachcumuneHT pq, yuntbiBalowmini ocTbiBaHNE BOAbI

B Tpy6ax ABYXTPY6HOM CMCTEMbI BOASHOrO OTOMMEHUSI C HACOCHOM

uupkynaumen nNpy nNpoknagke oTonuTenbHbIX CTOAKOB OTKPbLITO

Uncno sTaseit 3HaueHUs B; IPU pPacueTHOM dTa’ke
? onamn 1-M 2-M 3-M 4-m 5-M
Cucmembl ¢ HWKHel pa3Bogkol
2 1,00 1,05 — — —
3 1,00 1,00 1,05 — —
4 1,00 1,00 1,05 1,10 —
5 1,00 1,00 1,05 1,05 1,10
Cucmembl ¢ BepxHel pa3BogkolU
2 1,05 1,00 — — —
3 1,05 1,03 1,00 — —

[MpumevaHwue. B cucreMax ¢ eCTeCTBEHHOM IIUPKYyASIIMed NPUHUMAIOT B, =
= 1,4; B OAHOPOAHBIX CUCTEMaXx BOASHOTO OTOIIA€HMS U IIapOBBIX cucTeMax f3; = 1,00.

Ta6nuua 4.9. KoachdmumeHT Bo, yunThiBaowmii MecTo pasmeLleHns
oTonuTenbHoro npuéopa

3HaueHus B, IpHU pa3MelleHUH Iprdopa
OTOnUTEABHBIN IPUOOP y Hapy’KHOIi CTEHE!,
Y OCTE€KAEHNsA CBETOBOT'O
B TOM YHCAE€ IIOA
npoema
CBETOBBIM IIPOEMOM
Papuatop:
YyTYHHBIN CEeKIJMOHHBIN 1,02 1,07
CTaABHOM IIaHEABHBIN 1,04 1,10
Konsekrop:
C KOJKYXOM 1,02 1,05
0e3 KoKyxa 1,03 1,07
F,
_ Tl (4.4)
1By

rae By — KO3 PUITUEHT, YIUTHIBAIOIIUN CIIOCO0 YCTaHOBKY PajpHUaTO-
pa B momenieruu (puc. 4.9); f — mAOIIaAb, M2, TTOBEPXHOCTH HarpeBa
OAHOM CEKIIMU PaAUaTopa, IPUHATOIO K YCTAHOBKE B KOHKPETHOM IIO-
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1 A A MeIleHuu; B; — KOIPPUITUEHT,
4  YUUTBIBAIOMIUU YXYAIIAIOIIUeCs
m < < YCAOBHS Iepepadd papuaTOpPOM
>;JL3 TEIIAOTBI B 3aBUCUMOCTHU OT YKCAA

Z 7 Z4 7% CeKIUU B HeM.

a 6 B r 3HaueHus KodpdpunueHTa fB;

Puc. 4.9. BapraHTbl yCTAHOBKM OTO-  MOJKHO TIOACYHMTATH IO (hopMyAe
NUTENbHbIX NPUBOPOB:
0,16

a — otkpbiTas (B4= 1,0); 6 — oTkpbiTas B, =0,92+ (4.5)
G NofoKoHHUKOM (Npn A = 40 MM B4 = 'Ip

=1,05; npn A =100 mm B4=1,02);, B — N
C MONHLIM yKpbITUEM (npy A = 260 MM ITpu onpeAereHIH YHCAQ CeKIUH

Bs=1,12; npn A = 150 mm B, = 1,25); B OTOIIUTEABHOM NIPUOOpPE BBIYUC-
r— ¢ wmtkoM (Ba = O,8); 7 — NOAOKOH-  remHOe 110 (hopMyAe (4.4) 3HaUEHHE
HUK; 2 — ykpbiTue; 3 — peweTtka; 4 —
W OKPYTASIIOT AO II€AOTO YMCAQ.
IMTpu 3TOM YYUTBIBAIOT, YTO Tpe-

OyeMBI 110 pacueTy TeIIAOBOMU IIO-
TOK OT ITpHOOpa IIPU 3TOM He AOAKEH YMeHBIIaThCsa Oonee yeM Ha 60 BT
uAu 5 %.

ITpu pacyeTe MOBEPXHOCTH HarpeBa OTOIIUTEABHBIX IPHUOOPOB, IIPU-
COeAUHEHHBIX K OAHOTPYOHBIM CTOSIKAM C 3aMBIKAQIOIIUMU YYaCTKaMU
U KpaHaMU ABOMHOM PEeryAMPOBKHU Ha IIOABOAKAX (T.e. B MeCTax II0ABO-
Ad BOABL K ITpubopaM), TeMIlepaTypy BOABL Ha BEIXOAe U3 Ipubopa
CAEAYEeT BLIUUCASITE 110 (popMyAae

3,6Qy,
cG., 0 '

BBIX = tBX (4'6)
rae t,, — TeMIepaTypa BOABI HA BXOA€ B OTONMUTEABHBIN IIpubop, °C;
Qup — pacueTHasi TEMAOBAasi MOIIHOCTh pubopa, BT, ¢ — yaeAabHast
MaccoBas TEeNAOeMKOCTb BOABI, KAXK/ (KT:°C); G., — KOAWUYECTBO (pac-
X0A) BOABI, IPOXOAMAIEN uepe3 CTOSIK, KI/4; o — KO3 (UIUEHT 3aTe-
KaHUS BOABI, YUUTHIBAIOIIUM AOAIO BOABI, 3aTeKalolllel B Ipubop, oT
BCEU BOABI, IPOTEKAIOIeHN II0 CTOIKY.

KoamuecTBO IpoxoadIiiell yepes CTOSIK BOABI MOJKHO OIIPEAEAUTH 110

dopMyare
363 Quy
=—=, (4.7)
c(t.—t,)
rAe Qn, — 00IIast TEMAOBAsi MOITHOCTD BCEX OTONMUTEABHBIX TTPUGOPOBE,
IIPUCOEAMHEHHBIX K CTOSIKY, BT;t. u t, — TeMIepaTyphsl IIOoAaBaeMOM
(ropsuett) u 0OpaTHOM BOABI B CUCTEME OTOIIAEHUS.

B IpOTOYHEBIX CTOSKAaX BCSI BOAA ITOMAAAET B OTOTTUTEABHBIN TPUOOP,
IO3TOMY KOB((PUITMEHT 3aTEKaHUs 0L TPUHUMAIOT paBHBIM 1,0.
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KoadunineHT o0 3aBUCUT OT COOTHOIIIEHUS AMAMETPOB CTOSIKA, 3a-
MBIKQIOIETO YYacTKa, ITIOABOAOK U CKOPOCTH BOABL B CTOSIKE. AASI OTO-
IUTEABHBIX IPUOOPOB, MPUCOEAMHEHHEIX K OAHOTPYOHEBIM CTOSIKaM
C IIOMOIIBIO CTAHAQPTHEIX PAAUATOPHEIX Y3A0B, o u3MeHseTcs oT 0,37
20 0,6 B 3aBUCMMOCTHU OT YCAOBHBIX AMaMETPOB MMOABOAOK M CKOPOCTH,
M/C, BOABLI B CTOSIKE.

AAST Ka>KAOTO OTONMUTEABHOTO Tpubopa HEOOXOAUMO BBIUMCAUTH
TeMIIepaTypy BOABI Ha BBEIXOAE M3 IIpubopa t,,,, pacCuuTaTh TeMIepa-
TYPHBII Tepemna, At,, MOCAE 4ero CACAYET OIIPEACAUTE IIAOTHOCTH TeIIAO-
BBEIX IIOTOKOB BCeX NPUOOPOB, IPUCOEAMHEHHBIX K OTOIMUTEABHOMY
CTOSIKY. AQABHEUIITUI pacueT BEAYT IO MPUBEAEHHBIM BhIIIE (OPMY-
AaM.

KOHTPOJIbHbIE BOIMPOCHI

1. Kakum TpeboBaHuAM OOMKHbI YA0BNETBOPSATL OTONUTENBHbIE NPU-

6opbI?

Ha3oBwWTe 0CHOBHbIE TUMbLI OTONUTENBHBLIX NPUBOPOB.

B kakux cnyyasax npuMeHsaoT perncTpbl?

Kakvmun npermyLLecTBamMun n HegocTaTkaMmy 0bnagatoT paguaTopsl,

KOHBEKTOpbI, pebpucTbie TpybbI?

5. KakycTtpaunBaloT HanonbHOe 0TOMNMEHME 1 B YEM ero NPEMMYLLIECTBO
MO CPaBHEHWIO C APYrMW OTONMUTENbHLIMUW NpYbopammn?

6. Kakune TpeboBaHus NpegbaBAaoT K Pa3MELLEHNIO U KPEMNMEHWO 0TO-
nuTenbHbIX Nprbopos?

7. Kak paccuntbiBaloT He06X0AMMYH0 NOBEPXHOCTL HAarpeBa OTONUTENb-
HbIX NprbopoB?

8. Kak onpegensT 41Ccno Cekumin YyryHHbIX paguaTopoB B OTONUTENb-
Hom npubope?
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FnaBa 5

APMATYPA N TPYBOMNPOBObI
CUCTEM OTONNEHNA

TPYEOMPOBOJHASI APMATYPA

YcaoBHOE 0003HaYeHNe apMaTypbl BKAIOYaeT B ce0s1 HoOMep, KOTOPBIH
COOTBETCTBYET BHAY IIPOMBIIIAEHHOU TPYOOIPOBOAHOM apMaTypHhl, Ha-
IpuUMep: KpaHbl IPOOKOCIYCKHBIE — 10; KpaHBI AAS TPYOOIIPOBOAOB —
11; BerTuau — 14 u 15; KranlaHBl OOpaTHBIE IOABEMHBIE U IIPHEMHEBIe
c ceTKOM — 16, mpepOXpaHUTeAbHBle — 17, pepAyKIMOHHBIe — 18, 00-
paTHbIe TOBOPOTHEIE — 19, peryAupymoline AaBAeHUe, pacxop — 25;
3aABrRKI — 30 u 31.

3a HOMEPOM CAEAYIOT OAHA UAM ABe OyKBBI, 0003HAUAOIIMe MaTEPUaA,
U3 KOTOPOTO M3TrOTOBAEH KOPITyC u3peAusi. Hanpumep: cTaab yraepoau-
CTast — ¢, AeTUPOBaHHAas — AC, HepKaBerolllash — HK; UyT'yH CephIf — Y,
KOBKUM — KY; AQTyHb, OPOH3a — A; AAIOMMHUM — @; IAACTMacChl — II;
BUHUMAACT — BII; papdop — K; TUTAH — TH; CTEKAO — CK.

Aanee upAyT U pPE], 0003HaYaroNe KOHCTPYKTUBHBIE OCOOEHHOCTHU
U3AEAUS B IPEAeAaX AQHHOTO TUIIA U BUA NIpuBoAA. OpHA UAU ABe IIU(-
PBI TOCAe OYKB 0003HAYAIOT HOMEP MOAEAHU (IIPUBOA PYYHOU C MAXOBHU-
KOM); IpX HAAMYUM TpeX Iudp mepBast 0003HavaeT BUA IIPHUBOAA, a ABe
TIOCAEAYIOIEe — HOMEP MOAEAU.

Bup nprBoaAa 0003HAYAIOT CAEAYIOMIMMU ITUpaMu: MeXaHUUYeCKUHN
C IIepepavell UepBIYHON — 3, MUANHAPUUECKON — 4, KOHMYEeCKOU — J;
HEBMATUYECKUM — 6; THAPaBAUUYECKUU — 7; 9A€KTPOMArHUTHBIN — §;
SAEKTpuYecKun — 9.

Ha MaTepmaa yIAOTHUTEABHOM IIOBEPXHOCTU 3aIIOPHOTO 3AeMeHTa
YKa3bIBAIOT IIOCAEAHNE OAHA UAU ABe OYKBBI: AQTyHBb, OpOH3a — Op;
CTaAb HepyKaBerolass — HK; 6a60UT — OT; CTEAAUT — CT; COPMAUT —
Cp; KOKa — K; 300HUT — 3; pe3duHa — pP; BUHUIIAACT — BH; IIpoYHe
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TIAACTMACCHl — II; YOIAOTHUTEABHBIE TTOBEPXHOCTHM 0e3 BCTaBHBIX KO-
Aelrr — OK.

[Tpumep o6o03HaueHusa: 3apBuUxKa 30c760p. 3aecs nudpsl 30
YKa3bIBAIOT Ha BUA M3AEAUS — 3aABHIKKQ; OyKBa «C» 0003HAYaeT Ma-
TepHuaa KoOpIyca — CTaAb; HUQPHl 76 XapaKTepU3yIOT Pa3HOBHUAHOCTD
3aABUJKKY; OYKBBI «Op» ITOKA3BIBAIOT, YTO MaTepUaA 3allOPHOTO JAe-
MeHTa — OpoH3a.

3aropHas apMaTypa npeapHa3HaueHa AN IEPEKPBITUS ITOTOKQ, ITepe-
KAIOUEHUS eTO HallpaBAEHUS, M3MEeHEeHHUs PacX0Ad, AABAEHUS U CKOPO-
CTU B 3aBUCHMOCTH OT TPeOOBaHUM TEXHOAOTMUECKOTO Ipoliecca.

3apABuUXKHU (puc. 5.1, Taba. 5.1 u 5.2) ycTaHaBAUBAIOT Ha TPyOO-
IIPOBOAAX IIPU IIOMOIIU (PAAHIIEB.

BenTuau (puc. 5.2, Taba. 5.3) KraCCUOUITUPYIOT IO CAEAYIOIINM
PU3HaKaM: 10 KOHCTPYKIIUH KOPITyca — Ha NPOXOgHblE, YIAOBble Y NPsi-
MomouHble; KOHCTPYKIIUY KPHIIIKY KOPITyCa — Ha BEHTUAU C KDbIWKOU
Ha pe3bbe U C KPhIUKOU HA WNUABKAX; CIIOCOOY YIIAOTHEHUS IIIITHHAEAS —

=)
S i

e

Pwuc. 5.1. 3agBuxku:

a — napannenbHas C 3neKTpPonpyBOAOM; 6 — KIIMHOBasA C PyYHbIM NPUBOAOM; 7 — KOMbLIO;
2 — dhnanew; 3 — kopnyc; 4 — WNnHAens; 5 — KpbiLLKa Kopryca; 6 — KpbILLKa CanbH1Ka;
7 — MaxoBuK; 8 — pepykTop; 9 — anektpopsuratens; 10 — knuH; 171 — puck; 12 — 6ont
¢ rankon; 13 — canbHykoBasa Habueka; 14 — ranka
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Ta6bnuya 5.1. Bugbl npuesoaos 3apgsmxek (FTOCT 9698—86)

raMeT CAOBHOTO ABAEHNE
A npoxc?Az Dy, Mmm TenAoﬁocheAﬂ, MTITa Bua mpusoaa
40...1600 01..1 PyuHOI MAU 3A€KTPOIIPUBOA,
200...2 400 01..1 OAEKTPOIIPUBOA,
50...1200 1.6 »
50...600 1,6 Pyunon
15...800 2,5 »
100...200 2,5 OAEKTPOIIPUBOA,

I puMedaHUue. HpI/I TEeXHUYECKOM OOOCHOBAHUU 3aABUKKU M3TOTOBASIIOT C
ITHEBMO- UAU TUAPOIIPUBOAOM.

Ta6nuya 5.2. Paamepbl, MM, 3aABMKEK C BbIABVMKHbIM LLMNUHAENEM
(cm. puc. 5.1)

Pazmepsl
IIPUCOEAUHUTEAD-

HBIX (PAQHIEB
Tum 3aABUKKU

AaBreHUE
TEIIAOHOCHUTEAS,
MIla
L
-

T
O

o

D | b, | D

[TapaarenbHast YyTyHHAS:

C PYYHBIM IIPUBOAOM 50 | 180 | 350 | 160 | 160 | 125 | 102
100 | 230 | 525 | 200 | 215 | 180 | 158
150 | 280 | 720 | 240 | 280 | 240 | 212
250 | 450 [ 1090 | 320 | 390 | 350 | 320
C 9AEKTPOIIPUBOAOM 1,0 100 | 230 | 765 | 140 | 215 | 180 | 198
200 | 280 | 940 | 140 | 280 | 240 | 212

250 | 450 [ 1255 240 | 390 | 350 | 320

—
]

KanHOBas ¢ pyd4HBIM
TIPHUBOAOM:

YyTyHHas 0,4 50 | 150 | 260 | 100 | 130 | 101 | 75
100 | 190 | 568 | 120 | 205 | 170 | 148
200 | 230 [ 1105 360 | 315 | 280 | 258
250 | 250 | 1225|400 | 370 | 335 | 312
CTaAbHas 1,6 50 | 180 | 480 | 240 | 160 | 125 | 102
100 | 230 | 680 | 240 | 215 | 180 | 158
200 | 280 | 920 | 400 | 280 | 240 | 212
250 | 450 | 1400 | 560 | 405 | 365 | 320
2,2 50 | 250 | 400 | 200 | 160 | 125 | 102
100 | 300 | 645 | 280 | 230 | 190 | 138
200 | 350 | 780 | 320 | 300 | 250 | 212
250 | 450 | 1280 | 450 | 425 | 370 | 320
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Puc. 5.2. BeHtunm:

a8 — 3anopHbIt MydhTOBbLIN; 6 — 3aMopHbI hnaHuessI; 7 — kopnyc; 2 — oTBepcTue; 3 —
YNAOTHUTENBHOE KOMbUO; 4 — 30M0THUK; & — LWNMHAenb; 6 — KpbIwKa; 7 — HakugHas
ravka; 8 — maxosuk; 9 — nonymydta; 70 — dnaney,

Ha CAAbHUKOBble U CUAb(OHHBlE; CIIOCOOY IPUCOEeAMHEHNs KOpIyca
K TpyOONIPOBOAY — Ha (pAGHUEBble U My(mOoBble; KOHCTPYKIIUU 3aIl0p-
HOT'O 3A€MeHTa — Ha mapeAbiamble U UrOAbUQmale.

Kpansb (puc. 5.3, Taba. 5.4) B 3aBUCUMOCTH OT A@BAEHUS MEXKAY
KOPIIYCOM U IIPOOKOY MOAPA3AEASIOT Ha HAMSKHblE, CAABHUKOBblE
U KPAHbl CO CMA3KOU, a 10 TUITY COEAUHEHHUs C TPyOOIIPpOBOAAMY — Ha
My@moBbie U pAaHUEBbLE.

OOpaTHBe KAANlaHBl IPUMEHSIOT A IPEAOTBPAllleHUus 00-
PaTHOTO TOKa BOABI B TPyOONpoBOoAax. OCHOBHBIM y3A0M OOpPATHOTO
KAAMaHa ABASETCS 3allOPHBIM SAE€MEHT, KOTOPBHIY IPONYCKAeT BOAY
B OAHOM HalIpaBAEHUM U IIePEeKPHIBAEeT IIPOXOA, IIPU ABUKEHHUHU ee B 00-
paTHOM HallpaBA€HUH.

PepAyKIDHOHHBIEe KAallaHBl IpepAHA3HAUEHBI A TIOHUYKEHUS
U IOAAEPIKAHUSA HaA ONPEASAEHHOM YPOBHE AGBACHUS TEIIAOHOCHUTEAS
(BoaBI MAM IIapa). KaranaHel ycTaHaBAMBAIOT HA TOPU30HTAABHEIX y4acT-
Kax TPyOONPOBOAOB B CTPOTO BEPTUKAABHOM IIOAOKEHUU PETYAUPYIO-
WM MEXaHU3MOM (IUAWHAP C MAaXOBUKOM) BHU3. AVana3oH HACTPOM-
KU AaBaeHU:A 0,1... 1 MITa. B 3aBUCHUMOCTH OT PETYAUPYEMOTO A@BAEHUS
B KAAMlaHAX MCIOAB3YIOT ABe CMeHHBIe IIPY’KUHBL: Ha AaBAeHHe A0 0,4
u po 1 MIla.

Peryaumpyroniume KpaHB APOCCEABHBIE ABOUHOM PETYAUPOBKU
KPA, (puc. 5.4) npepHa3HAUYEHBI A PETYAMPOBAHUS TEIIAOOTAAUM Ha-
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Ta6nuuya 5.3. Pasmepsbl, MM, 3anopHbix BeHTUnen (cm. puc. 5.2)

TlapameTpsl
TEIIAOHOCHUTEAA
Tun BeHTHAST Temnepa- Dy L H 1
AaBaeHue, oC
MIla | P& >
He Oonee
MydTOBBI:
U3 KOBKOI'O 4yTyHa:
15 kudk u 15kudp 1 50 65 | 210 | 202 25
80 | 290 | 230 28
15xu18k u 15ku18p 1 50 15 90 110 12
25 | 120 | 132 16
40 | 170 | 164 20
15xu18n 1,6 225 50 | 200 | 165 22
U3 Ceporo yyryHa:
1548k u 1548p 1 50 15 90 116 14
25 | 120 | 148 18
40 | 170 | 177 22
65 | 260 | 245 26
15482 1,6 200 15 90 118 14
25 | 120 | 143 18
40 | 170 | 180 22
AAQTyHHBIN:
152130k 1,6 200 15 55 80 12
25 80 100 16
40 | 110 | 120 20
15A3k u 15A3p 1 50 15 55 80 12
25 80 100 16
40 | 110 | 120 20
DAaHIEBBIN C KPBIIIKON Ha 2,5 200 32 180 | 210 —
pe3bbe 15ku166p 50 | 230 | 235 —
80 | 310 | 325 —
W3 KoBKOro uyryHa c Mmyd- 1,6 50 50 | 160 | 165 22
TOM M nandoi 15xullp

rpeBaTeAbHEIX MPUOOPOB CHUCTEM BOASHOTO OTOIIAEHUSA IIPU TeMIlepa-

Type TenroHOcuTeAd A0 150 °C u paBaeHuu 1 Mla.
[IpepoxXxpaHUTEeABHBIE KAAOAaHBE (pUC. 5.5) 00ecrieunBaroT

IpeAOTBpallleHre aBapUu B CUCTeMaX, paboTaloINX B YCAOBUSAX ITOBBI-
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Puc. 5.3. NpobkoBble KpaHbl:

Ba:
7

. h%

a8 — MydhTOBBIV CanbHUKOBbLIN; 6 — hnaHLeBbIi co cMa3skoi; T — kopnyc; 2 — HakuaHas
ravka; 3 — XxBoCTOBUWK; 4 — canbHu1KoBasi Habveka; 5 — npobka; 6 — py4yka; 7 — chnaHew;

8 — wawnba; 9 — ranka

Ta6bnuua 5.4. Paamepsbl, MM, kpaHoB (cm. puc. 5.3)

TapaMeTpbl TEIAOHOCUTEASE
Tumr kpana Masrenme, | Temmeparypa, | Dy L H 1
MITla °C, He 6oAee
IMTpoOGKOBBEIM IPOXOAHOU
MY(TOBBIM AQTyHHBIN:
HaTsOKHOM 11A10K 0,6 100 15 | 55 | 65 | 35
20 | 65 | 76 | 40
40 | 110 | 120 | 62
50 | 130 | 143 | 75
CaAbHUKOBBIN 11AcOK 1 100 10 | 50 | 61 | 22

15 | 55 | 75 | 26
20 | 65 | 90 | 31
40 | 110 | 168 | 79
50 | 130 | 186 | 85

ITpoOKOBEIN TPEXXOAOBOM 0,6 100 25 | 145|185 | 50

CAaABHUKOBBIM (DAQHIIEBBIN 40 | 180 | 276 | 95

uyTryHHBIN 114180k 80 | 260 | 406 | 145
100 | 350 | 440 | 165

DaraHIEeBBIN CTAABHOM CO 1,6 100 50 | 250 | 410 | 14

cmaskoi KCP-16 80 [ 280 | 478 | 17
100 | 300 | 535 | 17
150 | 350 | 710 | 21
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Puc. 5.4. [IpoccenbHbin perynupyio-  Puc. 5.5. PnaHLUesbIi NpeaoxpaHi-

LM KpaH: TenbHbIA Pbl4aXHO-rPy30B0M Kna-
1 — kopnyc; 2 — nonymydta; 3 — 301071~ naH:

HUK; 4 — npoknagka; 5 — kpblwka; 6 — 1 — thnarew; 2 — knanak; 3 — WTok; 4 —
carnbHVK; 7 — 3anopHas ravka; 8 — LToK; pbivar; 5 — rpya

9 — MaxoBuK

IIIeHHOI'O AABAEHMA. HpI/I IIOBBIIIEHUU AABACHUS B CHUCTeMe CBepX AO-
IIyCTUMOT'O HpeAOXpaHHTeABHBIfI KAQIIaH aBTOMATUYECKU OTKPLIBAETCA
1 AaBAeHHEe IIaAaeT. HpI/I CHUJ>KEeHUU AdBA€HUA AO YCTAHOBAEHHOTO
3HAUYCHUS KAAIIAH aBTOMATHUYECKHN 3aKPLIBACTCA.

BEEN TPvBONPOBOAKI CHICTEM OTOMMEHMS

PexomeHpaIuu 110 BEIOOPY TPYO AASL CUCTEM OTOIIAEHUS U BHYTpeH-
HEero TemAOCHaOKeHUsT MPUBEAEHBI B TaOA. 5.5.

AAd cuCcTeM BO3AYIIHOTO OTOIIAEHWS, BO3AYIIHBIX 3aBeC U APYTHX
IepUOAMYECKH PabOoTAIONIINX YCTAHOBOK, €CAM OHM MOTYT HapyIlaThb
TUAPABAMUECKYIO YCTOMUYMBOCTD IIOCTOSIHHO AEHCTBYIOIINX CHUCTEM,
TPYyOOIIPOBOABI OT PACIPEAEAUTEABHBIX KOAAEKTOPOB K HUM II€AeCO0-
Opa3HO IPOKAAABIBATE PA3AEABHO.

CKOpOCTh ABU)KEHUSI BOABI B TPyOaX CHUCTEM BOASHOTO OTOIAEHUS
IPUHUMAIOT B 3@8BUCUMOCTHU OT AOITYCTUMOTO YPOBHS 3BYKa B IIOMellle-
HUM: pu ypoBHe Bhime 40 Ab — He Goaee 1,5 M/c B 00mIeCTBEHHBIX
3AQHUSX U TIOMEIEHNIX, He 60oaee 2 M/C B aAMUHUCTPATUBHO-OBITOBBIX
3AQHUAX U IOMellleHusX, He 60aee 3 M/C B TPOU3BOACTBEHHBIX 3AaHU-
X U IIOMellleHusX; Ipu ypoBHe 40 Ab 1 Hu>Ke — 110 TabA. 5.6.
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Ta6bnuuya 5.5. PekomeHpaunn no Bbibopy Tpy6

TpyOBl ¢ HApPY>KHBIM AUAMETPOM, MM
TenAroHOCHUTEAB
60 u MeHee Goaee 60
lTopsiuas Bopa DAeKTpoCBapHbIE OAeKTpoCcBapHbIE
Aerkue
HacpieHHbIN TTap OAeKTpoCBapHbIE »
OOBIKHOBEHHEIE

IMpumeuanusa 1. TOAMIIMHY CTEHKU TPYOBI CA€AYeT IPUHUMATh MaKCUMaAbHOU
AASL PACUETHOTO AMaMeTpa TPyOBI C yUeTOM COeAMHEeHUM Ha pe3bOe UAM CBapKe.

2. OGBIKHOBEHHBIE U AeTKHe TPYObI AOITyCKaeTCs IPUMEHATh Ha Y4aCTKaX COeAU-
HeHUM TPyOOIIPOBOAOB C apMaTypoM U OTONMTEABHBIMHU IIpuOOpaMu Ha pe3bbe, a
TaK>XKe AASI THYTBHIX YYaCTKOB TPYyOOIIPOBOAOB.

3. ODAeKTpocBapHbIe TPYOH!, IpeAHa3HaueHHbBIE AASI THYTHIX YY4aCTKOB TPyOOIIpO-
BOAOB, a TaK)Ke A TPyOOIIPOBOAOB ITapa AaBAeHUeM Bhille 70 KI1a, AOAKHBI OBITH
TepMOOOpPabOTaHHI.

4. AAst TpyOOIIPOBOAOB IIPU CKPBITOM NMPOKAAAKE, @ TakKe AAS SIAE€MEHTOB CH-
CTeMBl OTOIIAE€HUS], BCTPOEHHBLIX B CTPOUTEABHBIE KOHCTPYKILIMU 3AQHUM, CAEAYET
[IPUMEHSTH OOBIKHOBEHHEIE TPYOHI.

5. CoepAVHEHUST CTAaABHBIX 9AEKTPOCBAPHBIX TPYO CAEAYET BHIITOAHSITEH Ha CBapKe.

6. AASI ADEHa)KHBIX M BO3AYXOBBIITYCKHBIX TPYOOIIPOBOAOB CAEAYET IIPUMEHSITH
OILIMHKOBaHHEIE TPYOHI.

CKOpPOCTB ABVKEHUS I1apa B TPyOOIIPOBOAAX CAEAyeT IPUHUMATE 110
TabA. 3.16.

[Tpu npuMeHEeHUN HACOCOB CUCTEMEI BOASTHOTO OTOIIAEHUS PACCUM-
TBHIBAIOT Ha AABA€HUe, pa3BUBaeMoe HaCOCOM (KpoMe MOATTUTHIBAIOITHUX
HACOCOB).

Ta6nuua 5.6. JonycTumasa CKOpOCTb ABUXXEHUSA BOAbI

CKOpOCTB, M/C, IPU KO3(P(PHUITMEHTEe MECTHBIX COTTPOTUBAEHUM
y3Aa OTOIUTEABHOTO IIPUOOpa UAM CTOSIKA C apMaTypoH,
TIPUBEAEHHOM K CKOPOCTH TEIIAOHOCHUTEASI B TPyOe

AOIyCTAMBINA
YPOBEHBb 3ByKa
B oMellleHuy, Ab

5 10 15 20 30
25 1,5/1,5 1,1/0,7 0,9/0,55 | 0,75/0,5 0,6/0,4
30 1,5/1,5 1,5/1,2 1,2/1 1,05/0,8 | 0,85/0,65
35 1,5/1,5 1,5/1,5 1,5/1,1 1,2/0,95 1/0,8
40 1,5/1,5 1,5/1,5 1,5/1,5 1,5/1,5 1,3/1,2

IMpumeuaHus: 1. BuucaruTese npuBeAeHEBI AOIIYCTUMBIE CKOPOCTH TEIIAOHOCH-
TeAsl IPU IPUMEHEeHUH KPaHOB IIPOOOYHEBIX, TPEXXOAOBBIX ¥ ABOMHOM PEryAUPOBKH,
B 3HAMeHaTeAe — IIpU IPUMEeHEeHUU BEeHTUAEH.

2. CKOpOCTBb ABUIKEHHUS BOAHI B TPY0aX, IIPOKAAABIBAEMEIX Yepe3 HECKOABKO II0-
MeIIeHUM, CAEAYeT OIIPEAEASTh, IPUHUMAsI B pacueT: IOMeleHNe ¢ HaUMEHBIINM
AOIIYCTHUMBIM YPOBHEM 3BYK&; apMaTypPy C HAUOOABIINM KO3(PPUIIEHTOM MECTHOTO
COIIPOTUBAEHUS, YCTaHABAMBAEMYIO Ha AIOOOM y4acTKe TPyOOIIPOBOAR, ITPOKAAABI-
BAeMOr'0 Yepes 3TO IIOMeIlleHHe, IPU AAMHe ydacTka 30 M B 06e CTOPOHEL OT IIO-
MeIlleHUs.
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OKBHUBAAEHTHYIO IIEPOXOBATOCTh BHYTPEHHEN ITIOBEPXHOCTHU CTaAb-
HBIX TPYO CHCTEM OTOIAEHUS U BHYTPEHHErO TENAOCHAOKeHUS IIPU-
HUMAIOT: A BOABL 1 tapa — 0,2 MM, KoHAeHcaTta — 0,5 MM; IIpu Helo-
CPeACTBEHHOM NIPUCOEAUNHEHUM CUCTEM BHYTPEHHETO TeNIAOCHAOKeHUs
IIPOM3BOACTBEHHBIX 3A@HUM K TEIIAOBOM CeTH — COOTBeTCcTBeHHO 0,5
ul mm.

TpyOonIpOBOABI CUCTEM OTOIAEHUS MPOKAAABIBAIOT OTKPBITO; AASI
BBIIIOAHEHHUS CKPBITOM MPOKAAAKU AOAJKHO OBITH COOTBETCTBYIOIIEE
TEeXHUKO-3KOHOMHUYECKOe 000CHOBaHME. [Ipy CKPBITOU IPOKAAAKE TPY-
OONMPOBOAOB IIPEAYCMATPHUBAIOT AIOKM B MeCTaX PacIOAOXKEeHUs pas-
OOPHBIX COEAUHEHUN U apMaTypHIL.

B cucreMax oTONAEHMS IPEAYCMATPUBAIOT YCTPOUCTBA AAS UX OIIO-
POXXHeHUd. ApMaTypy U APeHa’kKHBIe YCTPOMCTBA, KaK IIPaBUAO, He
CAepyeT pa3MellaTh B MOATIOABHEIX KaHaraX. CTOSKU CUCTeM TapOBOTO
OTOIIA€HUS, II0 KOTOPLIM OOpPa3yIOUIMMICT KOHASHCAT CTeKaeT IIPOTUB
ABUJKEHMS Ilapa, IPOEKTUPYIOT BBEICOTON He 6oaee 6 M. YKAOHBEI
TPyOOIIPOBOAOB BOABI, ITapa ¥ KOHAEHCATA HY’KHO IPUHUMATh He MeHee
0,002, a YKAOH apOIpPOBOAOB IIPOTHUB ABUJ)KEHUS IIapa — He MeHee
0,006. TpyOOIIPOBOABL BOABI AOTIYCKAETCS IIPOKAAABIBATE O0€3 YKAOHA
IIPH CKOPOCTHU ABMYKEHUST BOABL B HUX 0,25 M/c 1 6oaee.

TpyOonpoBOAEL B MeCTax IlepeceuyeHmns NepPeKPBITUY, BHYTPEHHUX
CTeH U IIePeropoAOK IIPOKAAABIBAIOT B TMAB3aX U3 HEroprounX MaTe-
puanoB. Kpas ruab3 AOAKHBEI HAXOAUTHCS Ha OAHOM YPOBHE C IIOBEPXHO-
CTSIMHU CT€EH, IIePETOPOAOK 1 IIOTOAKOB, HO Ha 30 MM BEHIIIIE IOBEPXHOCTH
YHUCTOTO MOAQ. 3a30PHL U OTBEPCTUA B MeCTaX MPOKAAAKH TPyOOIIPOBO-
AOB 33AEABIBAIOT HETOPIOUUMHU MaTepHUaraMy, 00ecIeunBasi HOpMUpPYe-
MBIU IIPEAEA OTHECTOUKOCTHU OrpakpeHul. [ Ipokraaka mau riepeceyeHne
B OAHOM KaHaAe TPyOOIIPOBOAOB OTOIIAEHUS C TPyOOIIPOBOAAMU TOPIO-
YUX KUAKOCTEM, IapoOB U ra3oB C TeMIepaTypol Bcublmku 170 °C
U MeHee UAU arpecCUBHBIX IIaPOB U I'a30B He AOITyCKAeTCs.

m ICMNONb30BAHVE METANNOMNONUMEPHbIX
TPYE B CUCTEMAX OTOMMEHNS

MeTtaaronnoanMepHas TpyOa (puc. 5.6) coueTaeT B cebe CaepyIOIITe
AOCTOMHCTBA METAAAMYECKOU M ITAacTMaccoBou TpyO: 100%-Hasa Kucao-
POAOHENIPOHUIIAEMOCTD; KOPPO3MOHHAs! CTOMKOCTD; OTCYTCTBUE MUHEe-
PaAbBHBIX OTAOKEHHUM Ha CTeHKaX TPYOBI; AOATOBEUHOCTL (He MeHee
25 AeT); MOPO30YCTOMYUBOCT; HAAEKHOCTb PAOOTEL B YCAOBHUSIX ITOBHI-
LIEHHOM CEeMCMHWYHOCTY; ITOBBIIIEHHAs ITyMOIIOTAOIIAIONas CI0CO0-
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Puc. 5.6. KoHcTpykuus metannono- 1 2 3 2 1
nMMepHon Tpybbl:
1 — nonnatuneH; 2 — kneesown cnon; 3 —

MeTannm4eckasn 4acTb (antoMuHN) é mm””mm
g I

HOCTb; YAOOCTBO TPAHCIOPTUPOBAHUS; TeXHOAOTHYHOCTh MOHTAaKa —
TPYOBI A€TKO THYTCS, IO3BOASIOT OTMOATh 3A€MEHTHI IIOMeIlleHUH, He
TpeOyeTcs TOYHAas ITIOATOHKA AMHEMHBIX Pa3MepOB, MOHTAX BBIIIOAHS-
€TCS HEIIOCPEACTBEHHO (0e3 CBApKH, Hape3KU pe3bObl) ¢ 000PYAOBAHU-
eM U IpubopaMu U3 CTaAl, AQTYHH, IIAACTMACC IIPU IOMOIIHU COEAUHN-
TEABHBIX A€TaAel.

Toccrpoit Poccuu cBouMu HOpMAaTUBHBEIMU AoKyMeHTaMu (CHull
2.04.05-91" 1 CBopom mpaBua CI141-102-98) paszpemmn AAsT CUCTEM
OTOIIA€HUS IPUMEHATE TPYOBl U A€TaAM, U3TOTOBAEHHEBIE U3 IIOAUITHU-
A€HAa C YCOBEPIIEHCTBOBAHHOU MOAEKYAIpHOU cTpyKrypou (I19c),
noaunponuaeta (I'11-3), xAopupoBaHHOTO TOAUBUHUAXAOPUAA (XI1BX),
MeTaAaronoanMepa (MIT), KoTopble OTBe4alOT CAHUTAPHBIM HOpMaM.
HekoTopsle dpu3nuueckue XapaKTEPUCTUKHU 3TUX TPyO IPUBEAEHBI
B TabA. 5.7

[TpuMeHATH METAaAAOIIOAMMEPHEBIE TPYOEI pa3pelieHo B CUCTeMAax
OTONAEHMS, pacueTHas TeMIleparypa KOTophIx He npessimaeT 90 °C npu
AaBAeHUHU B TpyOax He 6oaee 1,0 MITa. 3Tu TpyObl MOTYT OBITH UCIIOAB-
30BaHEI B CUCTEMaX I[eHTPAABHOTO, MECTHOT'O OTOIIAEHUS JKUABIX, OOl1le-
CTBEHHBIX, QAMUHUCTPATUBHO-OBITOBEIX M IIPOMBIIIAEHHBIX 3AAHUM,
BHOBBb BO3BOAUMBIX U PEKOHCTPYUPYEMBIX, @ TAK)Ke AASI CUCTEM IIOAO-
rpeBa I'PYHTA B TEIIAMIAX U OpaH)XXepedx.

[TpOKAGABIBATE METAAAOIIOAMMEpPHEIE TPYOLI B ITIOMEIIeHUSIX KaTe-
ropuu ' 1o Io’KapHOM ONaCHOCTH, @ TaK)Ke B ITIOMeIlleHUIX C NCTOUYHU-
KaMU TENAOBBIX U3AYUYEHUMN, UMEIOIUMH TeMIIepaTypy MOBEPXHOCTHU
oonee 150 °C, He ponTycKaeTcs. OTU TPyOBl He MOTYT OBITh MCIIOAB30Ba-

Tab6nuuya 5.7. Du3avyeckne xapakTePUCTUKN NONINITUIIEHOBBIX,
NoNUNPONUIEHOBLIX U MeTannononMMepHbix Tpy6

Eppamna 3HaueHUe I0Ka3aTeAd AN TPYO
INTokasareab
MSMEPEHUA | T15¢ TI1-3 XTIBX MIT
Moayab ynpyroctu MITa 600 800 3700 —
Koaddunuenr ten- Br/(M-°C) 0,41 0,24 0,14 0,45
AOIIPOBOAHOCTH
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HBI O€e3 3allIUTHBIX 9KPAHOB B IIOMeIleHNIX, BOAU3U KOTOPBIX BO3MOXK-
HO IIPOBEAEHUE 3AEKTPOAYTOBOM MAM ra30BOM CBAPKU IIPU aBAPUUHBIX
PEMOHTHBIX paboTax.

Tun Tpy6 BBEIOMPAIOT C YUeTOM YCAOBUM paboOTH TPyOOIIPOBOAQ,
MABAEHUS U TeMIIePaTyphl TEIAOHOCUTEAS, HEOOXOAUMOTO CPOKA CAYK-
OBI, MecTa IPOKAAAKU TPYO U Ha3HAUEeHUs IIOMEIeHU.

ITporAaAKY METAaANOIIOAUMEPHBIX TPYO CUCTEM OTOIAEHMS, KaK IIpa-
BUAO, BBHIITOAHSIOT CKPBITOM B IAWHTYCaX, 3@ 9KpaHaMH, B IITpPoOax,
IaxTax ¥ KaHanrax. OTKpBITas IPOKAaAKA TPYyO BO3MOYKHA B MeCTaX, TAe
HCKAIOYAIOTCS MX MeXaHUUeCKOe U TepMUYeCKoe TOBPEKASHUS U IIPsIMOe
BO3AEHNCTBHE YABTPA(MUOAETOBOTO U3AydeHUI. CII0CO0 TPOKAAAKU TPYO
MOMNKEH IIPeAYyCMaTPUBATh BO3MOKHOCTD 3aMeHBI UX IIPU PEMOHTE.

3aMOHOAMYMBaHUeE TPYO (0e3 KO)KyXa) B CTPOUTEABHBIE KOHCTPYKIINH
AOIYCKAaeTCs B 3A@HUSAX CO CPOKOM CAY>KOEBI MeHee 20 AeT IIpU pacyerT-
HOM CpOKe CAy>XOnI TpyO 40 areT 1 Goaee.

[Tpu cKpBITOM IPOKAAAKE TPYOOIIPOBOAOB CAEAYET IIPEAYCMAaTPHUBATh
BO3MO’KHOCTB AOCTYIIA B MeCTa PACIIOAOKEHUS Pa300PHBIX COeANHEeHUN
1 apMaTypel IIPU PEMOHTe.

CucreMy TeIAOCHAOXeHUS HY’KHO KOMIIAEKTOBATh IPUOOpPaMu aB-
TOMATHUYEeCKOTO PEryAuPOBaHUS IIapaMeTPOB TEIAOHOCUTEAS (TeMIle-
PaTyphl, AABA€HUS) C IIeAbIO 3aIIUTHI OT IIPEBBIIIEHNS AOITYCTUMBIX X
3HaueHu#. He ponmycKaeTcs npuMeHeHHe MeTAAAOIIOAMMEPHBIX TPYO
B CHCTEMaxX C SAeBATOPHBIMU y3AaMU. TPyOOIIPOBOABI U3 METAAAOIIOAU-
MEPHBIX TPyO MOKHO IPUMEHSTH TOABKO IIOCA€ 3alIOPHOM apMaTyphl
Ha TEIAOBBIX yHKTAaX.

AAST pacIInpUTEeABHOTO, TPEAOXPAHUTEABHOTO, IIEPEANBHOTO, CUT-
HAABHOTO TPYOOIIPOBOAOB 3TH TPYOBI IPUMEHSTH HEAB3SI.

CucreMsl IJeHTPAABHOTO OTOIAEHHUS, TIOAHOCTHIO UAU YaCTUYHO
CMOHTHPOBAHHBIE U3 METAANOIIOAUMEDPHBIX TPYO, TOAPA3AEASTIOT:

Ha CUCTEMBI HAIIOABHOTO OTOIIA€HHUS, B KOTOPBIX METAAAOIIOAUMED-
HBIE TPYOBI IBASIFOTCS OAHOBPEMEHHO 1 HaTPeBaTeAbHBIMU A€MEHTaMM
(c TeMIIepaTypou TEeIAOHOCHUTEAS He BhIIe 55 °C);

CHCTEMBI C TPYOOIIPOBOAAMH U3 METAAAOIIOAMMEPHEIX TPYO M Ha-
IrpeBaTeAbHBIMU IPHUOOpaMU (papAaTOpaMy, KOHBEKTOPAMHU) UAU B KOM-
OMHAIIUM C CUCTEMOU KOHAUIIMOHUPOBAHUS BO3AYyXA.

CucTteMBl C METAANOIIOAUMEDPHBIMU TPYOaMU BBIIIOAHSIOT C HUKHEN
1 BepXHeU pa3sBOAKOU, OAHOTPYOHBIMHU U ABYXTPYOHBIMM.

MeTaaroIOAUMEDPHEIE TPYOBI IIeAeCOOOPa3HO UCIOAB30BATh B CH-
cTeMax:

C TOPU3OHTAABHBIMU ABYXTPYOHBIMHU BETKAMU AAS I'PYIIEI IapaA-
AEABHO-IIOCAEAOBATEABHO IIOACOEAVMHEHHBIX OTOIIUTEABHBIX TPHUOOPOB
(puc. 5.7);

166



Puc. 5.7. Cuctema oToMnEHUs C rOpU30HTarbHbIMW ABYXTPYGHLIMN BETKAMU L1
napannenbHo-NocNefoBaTeNbHO NOACOEAVHEHHbBIX OTOMUTENbHBLIX NPUBOPOB:

1 — oTonuTenbHble NpuUBopbl; 2 — BCTPOEHHbIE TEPMOPEryNATOpbl; 3 — NOKBAPTUPHBIN
TENNoBOW MyHKT

C TOPU30HTAABHBIMY OAHOTPYOHBIMU BETKAMU AAST IIOCAEAOBATEABHO
MOACOEAUMHEHHBIX TpUOOPOB (puc. 5.8);

C pacIpeAeAUTeABHBIMU KOAAEKTOPaMMU.

CKOpPOCTb TEIIAOHOCUTEASI B TPYOOIIPOBOAAX U3 TAKUX TPYO MOKHO
npuHUMaTh Ha 20 % OOABIIle, YeM B CTAABHBIX TPYOOIIPOBOAAX.

TenmnoBoi OTOK Q, BT, MeTaAAOIOAMMEPHBIX TPYO MOXKHO OIIpeAe-
AATh IO (popMyae

2m(tE-t.)
~ 231g(d,,/d,)
ml(t—t,,)
(1/0ty )dy +(115/2)1g(d,, /dy ) +(1/ 0ty )y

rae A — Ko dunment tenronpoBopnocty, Br/(m-°C); I — arnHa
TPyOBI, M; {¢ — TeMIepaTypa Ha BHYTPEHHEN IIOBEPXHOCTHU TPYyOO-
npoBoag, °C; t. — TeMIeparypa Ha Hapy’KHOU MOBEPXHOCTHU TPYyOO-
npoBoaa, °C; d, — Hapy’XKHBIYU AuaMeTp TPyObl, MM; d, — BHYTPeHHUN
AWaMeTp TPyOBl, MM; [ — TeMIlepaTypa TenAoHocureas, °C; t,, — TeM-
nmepaTypa BO3AYIIHOM cpepll, °C; a, — K03 PUIUEHT Hapy)KHOHU
TenAooTAauH, Bt/ (M2-°C); Oy — KOIPPUITMEHT BHYTPEHHEHN TEIAO-
otpaun, Br/(m2-°C).

(5.1)

Pwuc. 5.8. Cuctema otonneHus ¢ ro-
PU30HTaNbHBLIMW 0AHOTPYBHLIMU BET-
KamMu Ons nocnenoBaTeNlbHO COeau-
HEHHbIX OTOMUTENbHBLIX NPMBOPOB:

1 — oTonuTenbHble NpUBopkl; 2 — BCTpo-
€HHble TEPMOpPErynATOpbI
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PacueTHBIN TeNIAOBOU IIOTOK IPU CKPBITOM IIPOKAGAKE OAMHOYHBIX
TPyO, 3aMOHOAUYEHHEBIX B A€TKOM O€TOHE C MMAACTU(PUKATOPOM, YBEAU-
yuBaeTcda B 1,1—1,15 pa3za.

[MTpu npokaapke TpyO B CTAHAQPTHHIX MITPOOaX, IEAMKOM 3allOA-
HEHHBIX CaMOTBePAEIOlel TIeHNUCTON N30AdIINel, TEeIIAOBOM IIOTOK TPYO
CHUJKAETCS B CAydae pas3MellleHsd B HAapy’KHBIX cTeHax Ha 15...20 %, Bo
BHYTPEHHUX Ileperopoakax — Ha 5...10 %.

Ilepea HauaAOM MOHTa’ka TPYOOIIPOBOAOB II€A€COOOPA3HO BBIIIOA-
HUTH CAEAYIOINE IIOATOTOBUTEABHBIE Ollepalluu:

OTOOpATh TPYOBI U COEAMHUTEABHEIE A€TAAM, IIPOIIEAIIe BXOAHON
KOHTPOAB;

pasMeTuTh TPyOy B COOTBETCTBUU C IPOEKTOM UAM IO MECTY C y4de-
TOM IIPUITYCKA Ha MOCAEAYIOUIYI0O OOpabOTKy IPU MaKCUMAAbBHOM MC-
IIOAB30BAHUU MaTepuaisa TpyO. PazMeTka TpyO MOKET OBITh OCYIIECT-
BA€HA CTAHAQPTHBIMU MePUTEABHBIMU HHCTPYMEHTaMU: U3MepPUTEAbHON
AMHENKOU, CKAQAHBIM METPOM, PYAETKOM, a TakKe CIelIMaAbHO HU3TO-
TOBA€HHBIM IIIAOAOHOM U Pa3METOYHBIM IIPUCIIOCOOAEHUEM;

KapaHAAIIOM UAU MapKepoM HaHEeCTH Ha [IOBEPXHOCTh TPYObl PUCKU
AN pa3pe3ku. HaHeceHme AAS 9TOM 1leAU IJapalyiH UAW HAAPE30B He-
AOIIYCTUMO.

Pa3pesky Tpy0 IIPOM3BOASAT B COOTBETCTBUY C Pa3MeTKOM HOKHUIaMU
oA, yraoM 90° K ocu TpyOBI, He AOIIyCKasi CMATHS TPyObI U 0Opa30BaHMUsI
3ayceHIieB. OTKAOHeHUEe IIAOCKOCTH pe3a He AOAKHO IIPEBBIIIATE O5°.

AAd yCTpaHeHUS IIOTPELIHOCTEeN HEOOXOAUMO OCYIIECTBAITE KAAU-
OpPOBKY KOHIIOB TPYO C MOMOIIIBIO pa3BepTKu. OBaABHOCTE TOPIIOB TPYO
AOAJKHA OBITH He Ooaee 1 %.

IMocae okOHYAHMS MOHTAKHBIX PAOOT IPOBOAAT UCIIBITAHUE CUCTEMBI
Ha repMeTUYHOCTh IIPH AABA€HUH, IIpeBHIIIatonieM padodee B 1,5 pasa,
HOo He MeHee 0,6 MITa. TeMnepaTypy BOABI HOAAEPFKUBAIOT IIOCTOSH-
HOWU.

[Tpu TOATOTOBUTEABHEBIX PAO0OTaX IepeA THAPABAMYECKIMHU UCITHITA-
HUSMU CUCTEMBI HEOOXOAUMO:

OTKAIOUUTH (BPEMEHHO CHSTh) IIPepAOXPaHUTeAbHbIE KAAIIaHbL, pery-
AUPOBOYHBIE KAAQIIAHBL, AQTIMKU U APYTYIO apMaTypy, €CAU ee AOITyCTH-
MOe A@BA€HMEe MeHbIlle IPOOHOTO AQBAEHUS;

Ha MECTO CHSTBHIX SA€MEHTOB ITIOCTaBUTDb 3aTAYIIKHU MAW 3alIOPHBIE
KAAMaHbl, AOITYCTUMOE AQBAEHUE AN KOTOPBIX OOABIIIE MPOOHOTO AAB-
AEHUS;

MIOAKAIOUUTH K CUCTeMe MaHOMeTp C TOUHOCThIO U3MepeHus
0,01 MITa.

ITpu OTKPEBITEIX BO3AYXOCITyCKHBIX YCTPOMCTBAX CUCTEMY 3AIIOAHSIOT
BOAOM MEAAEHHO BO M30erkaHNe 00pa30BaHMs BO3AYIIHBIX TPOOOK.

168



[MapaBAMYECKHE UCIIBITAHUS IPOBOASAT IIPH ITOCTOSTHHOM TeMIlepa-
Type B ABa dTala:

1-11 3Tann —B TeueHue 30 MUH ABa>XABl IOAHUMAIOT A@BAEHUE AO
pacueTHOro 3HaueHUs ¢ UHTepBaroM 10 muH. B nocaepytomue 30 Mun
NapeHNe A@BAEHUSA B CUCTeMe He AOAKHO IpeswImars 0,06 MITa;

2-11 3Tan — B IIOCAEAYIOIINE 2 U TaAeHHUe AGBACHUS (OT AABAEHUS, AO-
CTUTHYTOTO Ha 1-M 3Tane) He AOAKHO OBITh Ooabllle, yueM Ha 0,02 MITa.

[apaBAMYECKOE UCTIBITaHME CUCTEMEBI HAIIOALHOTO OTOIIAEHUS IIPO-
BOAST AO 3aAMBKHU TPyOOIIPOBOAOB 6eTOHOM (pacTBopoM). TemroBoe
HUCHOBbITaHUE HAIlOABHBIX CUCTEM OTOIAEHUS M3 MEeTAAAOIIOAUMEPHBIX
TPyO BEIIOAHSIIOT IIOCAE TOTO, KAK OETOH OKOHYATEABHO 3aTBEPAEET, T. €.
gepes 20...28 pAHen. McnBITaHUS CAeAyeT HAQUWHATh C TEMIIEPaTyphl
TenAaoHOCUTeAd 25 °C, e’)XeAHEeBHO YBEAMUYHBas TeMIepaTypy Ha 5 °C p0
TeX IIop, II0OKa OHAa He OyAeT COOTBETCTBOBATH IIPOEKTHOMY 3HaUEHUIO.

KOHTPOJIbHbLIE BOMPOCHI

1. Kakas apmaTtypa npumeHsieTca B TpybonpoBoaax c1cTem oTonne-
HUA?

2. [ns Yero npepHasHa4eHbl peAyKUMOHHbIE N MPefoXpPaHnTENbHbIE
KnanaHbI?

3. Kakue Tpybbl NPUMEHSAIOT B cMCTEMaX OToMNneHns?

4. B kakux cny4asx LenecoobpasHo 1cnonb3oBaTh Ans CUCTEM OTO-
NneHVst MeTannonouMepHble TpybbI?

5. Kak onpegensioT TeNNOBOV NOTOK METaNMONoNMMepHbIX Tpy6?

6. Kak n3meHsieTcs TeNNoBov NOTOK NPy Npoknagke Tpyb B Nerkom
6eToHe, B HapyXHbIX CTEHAX 1 BO BHYTPEHHWX NeperopoaKax?

7. Kak npov3BoAsaT MOHTaX MeTannononMmMmepHbIx Tpy6?

8. Kak nponsBogAaT ucneitaHua TpybonpoBofoB CUCTEM OTOMMEHUS
nocrne MoHTaxa 1 pemMoHTa?



TPEBOBAHNA K BO3AQYXY
PA3JINYHbIX NMPON3BOACTB

N HOPMATUBHbLIE NMAPAMETPbI
MWKPOKJTMMATA ONA PACHETA
BEHTUNALNWN

OCHOBHbIE MAPAMETPbI ATMOC®EPHOIO
BO3YXA

lazoBas 060A0OUKa 3eMAU — aTMocdepa — SIBASIETCS YacThbIo OHO-
cdepsl. Ona umeer maccy 5,14 -10"° T u cocrout us 75,55 % asora,
23,1 % xucaopopa u 1,35 % uHepPTHHIX U IPoYnX radoB. COOTHOIIEHUEe
KOAMYECTB 3TUX KOMIOHEHTOB B aTMOC(EPHOM BO3AYXe CTAOUABHO.
KpomMe Toro, B arMocepHOM BO3AyXe BCEIAd COAEPIKUTCSI HEKOTOPOe
KOAMYECTBO BOASHEBIX IIapOB, KOTOPOE MOJXKeT U3MeHIThCS B 3Ha-
YUTEeABHBIX IIpeperax. CMech CyXOTo ra3a ¢ BOASHBIM IIapoOM Ha3bIBa-
IOT BAQKHbIM I'G30M UAU BAQXKHBIM BO3gyXOM. Ka>kKABIM ra3, B TOM
YWCAE U TIap, BXOASAIINH B COCTaB CMECH, 3@8HUMAET TOT JKe 00'beM, UTO
¥ BCSI CMeCh, IMeeT TeMIIEpaTypPy CMeCH M HaXOAUTCS [I0A CBOUM I1ap-
IIUAABHBIM AaBAeHUeMp;, Ila, KoTopoe ONpepeAsioT IO YpaBHEHUIO
Kharmeripona:

p= KL _Yipr, (6.1)
Vu; 1%

rae M; — Macca i-To rasa, Kr; R — yHuBepcaabHas ra30Bas IOCTOSHHASA
[B cucreme epuuun CU R = 8,314-10% Axx/(kmoab K)]; T — Temnepa-
Typa cmecy, K; V— oGbeM cmecn, M3; [1; — MOAEKyAsipHAsi Macca rasa;
KI'/KMOAB; V; — KOAMYECTBO MOA€M I-T'O ra3a, BXOAAIIETO B COCTaB CMe-

cu | v,=—1|.
L

OTHollIeHHe Macch raza M; K 00beMy cMecu V Ha3bIBAIOT KOHUEH-
mpayuell ®; AAHHOIO Ta3a B CMeCH.
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CYMMa IIapPIYAABHBIX AaBAeHI/IfI T'a30BBIX KOMIIOHEHTOB CMeCH paB-
Ha IIOAHOMY AQBAEHUIO CMeCH (3aKOH AAABTOHA):

n
P=pPi+Dy+ D3+t Dy = D Di (6.2)
i=1
TA€ N — YMCAO KOMIIOHEHTOB CMECH.
Bapomempuueckum gaBaeHUeM aTMOCHEPHOTO BO3AYXA Pg HA3bIBAIOT
CyMMY ITapIHaAbHBIX AABACHUM CyXOM eT0 YacCTH (P, ;) ¥ BOAIHOTIO Iapa
(Pr.n):

P6 = Dcs + DPs.ne (63)

BapoMeTrpuueckoe paBAeHUE U3MEPSIOT B [lacKanasdx.

3HaueHUe IapIUaAbHOTO AQBAEHUST KOMIIOHEHTa CMECH B COCTOSTHUN
TIOAHOTO HACHIIIIEHNS Ha3hIBAIOT NAPUUAALHBIM ABAEHUEM HACHIW,eHUS
Pw YIAML yIPYTOCMbIO HACKIUWEHHOTO Napd.

CMecCh, COCTOSIIYIO U3 CYXOr'0 BO3AyXa U IIEPErpeToro BOASHOTO
I1apa, Ha3bIBAlOT HEHAChIUeHHHIM BAQKHBIM BO3gyXOM, & CMeCh, COCTO-
SIIIYIO U3 CyXOI'0 BO3AyXa M HACHIIEHHOTO Ilapa, — HAChIU,eHHbIM
BAGKHBIM BO3JYXOM.

OmHocumeAbHAs BAQKHOCMDb @, %, ITAPOBO3AYIIHON CMECHU IIPEeA-
CTaBAsSeT COOOM OTHOIIIeHWE KOHIIEHTPAIIMU BOASHOTO Tapa HeHaChl-
I[eHHOTO BO3AyXa K KOHIIEHTPAIlMKU BOASHOTO Iapa HaCHIIeHHOTI'O
BO3AyXa IIPU OAMHAKOBBIX TeMIlepaTypax U AaBACHUSAX:

(pz(;o—H100=:—H100, (6.4)

TAe ®, — KOHI[€HTpAIus BOASHOTO Ilapa HEHACHIIIIEeHHOTO BO3AYXAQ,
Kr/M3 ®, — KOHI[EHTPAIIUS BOASHOTO ITapa HACHIIIEHHOTO BO3AYXa,
Kr/M3; p, ¥ Py, — COOTBETCTBEHHO MapIMaAbHEIE AABACHUS] HEHACHI-
IIIEeHHOT'O U HACHIIeHHOro Napa IpHu TeMIlepaType HapOBO3AYIIHOM
CMecCH.

A HacwIeHHOTro Bo3ayxa ¢ = 100 %. OTHOCUTEABHYIO BA@KHOCTD
BO3AYXa B ITIOMEIEHUY HOPMUPYIOT; AAST OOIIECTBEHHBIX U JKUABIX I10-
MellleHUN OHa CYUTAETCSI AONyCcTUMOM B pnanasoHe 30...70 %.

KoanuecTBO BOASHOTO mapa, MIPUXOAAIIErocs Ha 1 Kr CyXOM 4acThu
BAAYXHOTO BO3AYXa, Ha3BIBAIOT BAArocogepsKanueM Bo3gyxa d, I'/KT,
CyXOTO BO3AyXa!

d=M, /M., (6.95)

rae M, — Macca BOASHBIX ITapoB, T; M., — Macca CyXOro BO3AyXa.
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Hcnoawr3ysa ypaBHeHHe KhanelipoHa, MOXHO 3aIlIUCATh:

d — I"LB.HpBII , (6.6)
H’C.BpC.B

TAE U, — MOAEKYASIPHASI Macca BOASHOTO 11apa; Py, — €0 HapIiuanb-
HOe A@BAEHUE; |, — MOAEKYASIPHAs Macca CyXOro BO3AYXQ; P, — €ro
apIuarbHOE AABAEHUE.

[ToacTaBUB COOTBETCTRYIONMINE 3HAUEHUST MOAEKYASIPHEIX Macc C yde-
TOM (POPMYAHI (6.3), HOAyUUM

18 p
d=—=2%1000=621p, ,/(Ps — Psx ): (6.7)
29 P
T.€. Ha BAATOCOAEPIKaHUE BO3AYXa BAUSIET 6apOMETPUUYECKOE AABACHHE,
IPY KOTOPOM HAXOAMTCS BO3AYIITHO-TIAPOBAsi CMECh.
TMromHocmb BAWKHOIO BO3gyXd p, Kr/M°, IPEACTaBAsIeT COBOM OT-
HOIIIEHUE MaCChl BO3AYIIIHO-TIAPOBOM CMeCH M, KT, K 06beMy 3TOMu
cMmecu V, M3

p= v (6.8)

IThoTHOCTE ra3a IpPAMO NPOIOPLIHNOHAABHA €70 AABACHHUIO M OOPATHO
IIPONOPIIMOHAABHA TeMIIepaType. [IANOTHOCTB BAQJKHOT'O BO3AyXa BCEraa
MEHBIIIe IINOTHOCTH CyXOI'O BO3AYXd, TAK KAK MOAEKYASIPHAsI Macca mapa
MeHblIIe MOAEKYAIPHOM MacChl BO3AYXa.

Ygeabnas maccoBas menioeMKOCmb BAGXKHOIO BO3gyXa (IIPpU IIOCTO-
SIHHOM AQBA€HMU) IIPEACTABASIET COOOM KOAMYECTBO TEIIAOTEL, KOTOPOe
HY>KHO 3@TPaTUTh AASL TOrO, YTOOBI HarpeTh Ha OAUH I'papyc 1 Kr cyxoiu
YAaCTHU BAAGKHOI'O BO3AyXa M NPUXOAAILEECS Ha €T0 AOAKD KOAMYECTBO
BOASIHBIX IIapOB!

Cp = Ce +Cyy d/1 000, (6.9)

TAe C., — YAEABHAs MaccoBasl TEIIAOEMKOCTH CyXOI'O BO3AyXa, paBHAs
1,0048 xAx/ (kT - K) (cpepaHsis apast TemmiepaTyp B nHTepBaae 0...100 °C);
Cyn — YAEABHAs MaccoBasl TEIAOEMKOCTb BOASIHOTO Iapa, paBHas
1,8068 kAx/ (kr - K); d — BAarocopep>kaHue BO3AYXQ, I'/KT.

Ygeabnotl 06beMHOU MenA0eMKOCMbIO BAQKHOTO BO3gyXad HA3bIBAIOT
KOAMYECTBO TEIAOTH], KOTOPO€e HY>KHO 3aTPaTUTh, YTOOLI HarpeTh Ha
oamH rpaayc 1 M3 BAaKHOTO Bosayxa. [Tpy 6apoMeTprudecKOM AABACHUN
1000 xI1a u Temneparype 0°C ypeabHas oObeMHasl TeIAOEMKOCTh
BAQKHOTO BO3ayXa coctaBasieT 1,29 kKAX/ (M- K). [pu uaMeHeHun TeM-
IIepaTypsl U AABAEHUS yAEAbHast 0ObeMHasl TEIAOEMKOCTh BAA’KHOTO
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BO3AyXa MeHIeTCd IPOIOPIIMOHAABHO OOBEMHOM Macce, IIO3TOMY IIpU
OIIpEAEACHHUH PACXOAOB TENAOTHI Ha HarpeBaHUE BO3AyXa (MAM €To
OXA@KAEHME) IleAecOOOpa3Hee MOAB30BAThCA YAEABHOM MAaCCOBOU Te-
TIAOEMKOCTBIO.

YgeabHoe menaocogepKaHue CyxXoro Bo3gyxd, AJK/KT,

I=c,T, (6.10)

rae T — TeMuieparypa Bo3ayxa, K.
YgeabHoe meniocogepanue HAChlWeHHOro napa, AJK/Kr,

I, =1 +1r=c,T, +r, (6.11)

rae I, — yAeAbHOe TeNAOCoAepIKaHNe KUAKOCTH, AJK/KT; I — yAeAbHas
TeINAOTa ucnapeHus, AK/KT; C, — YA€AbHasl TEIIAOEMKOCTb JKUAKOCTH,
A/ (kr-K); T, — TeMnepaTypa >KUAKOCTH, K.

YAEABHYIO TENAOTY HUCIapeHUsi, KAJK/KT, OIPEeAEASIOT II0 SMIINPU-
geckol popmyae M. V. @uavheera: r = 2 500 — 2,38T,,.

B cucreme epmuaui; CY1 ocHOBHOE ypaBHEHUE AASL ONIPEAEAEHUS
YAEABHOTO TEIIAOCOAEPIKaHUS (IHTAABIINM) BAAKHOTO BO3AyXa MMEET
BUA,

I, =1,005t +(2 500+1,8068t)d -107>. (6.12)

B 1918 r. A.K.PaM3uH, UCHOAB3YS ypaBHeHHe (6.12), mpeproKUA
I— d-pnarpamMMy, KOTOPYIO YCIIEITHO IPUMEHSIOT AO HACTOSIIErO Bpe-
MEHU AAS OIIPEAEAEHUS YAEABHOTO TEeIIAOCOAEPIKaHUS BAAJKHOT'O BO3-
AyXa B 3aBUCUMOCTHU OT TEMIIePATypPhl U KOAMYECTBA BAArd B HeM. Aua-
rpaMMa, nepecuuTtanHasa A. B.IleTpoBBIM IPUMEHUTEABHO K CHCTEME
epuHu CH, nmokasaHa Ha puc. 6.1. 3a HauaA0 OTCUETa YASABHOTO TEIIAO-
COoAepsKaHUusg BAAXKHOro Bo3pyxa (I, = 0) YyCAOBHO IPHUHATO YAEABHOE
TENAOCOAEPsKaHUe Bo3ayxa Ipu Temmneparype 0 °C. 9To o3Ha4aeT, 4To
npu Temieparype HuKe 0 °C ero yaeabHOe TEIIAOCOAEp KaHUe MOXKeT
UMeTh OTPHUIlaTeAbHOE 3HaUeHue.

AnarpaMma IIOCTpoeHa B KOCOYTOABHOM CUCTEME KOOPAVHAT C YTAOM
MeskAy ocamu 135°. TIpu mocTpoeHnY AMarpaMMbl TPUHSITEL CAEAYIOIITTE
MacIITAOBl: AAS YAEABHOTO TEeIIAOCOAep>XaHUud I 1 ¢cM COOTBETCTBYET
2 KAJK/KT CyXOro BO3AYXa; AT BAArocopep>kaHusg d 1 ¢cM COOTBETCTBY-
eT 1 I/Kr cyxoro BO3AYX; A IIapIIMAaAbHOTO AAQBAEHUSI BOASHOTO I1apa
1 cM cooTBetcTByeT 0,2 KH/ M2,

C noMOIIIBIO 3TOM AlarpaMMBbI Ha OCHOBAHUM ABYX ATOOBIX N3BECTHBIX
rmapaMeTpOB BO3AyXa MOKHO HAUTU U OCTAAbHBIE €TI0 ITapaMeTpHI.

Toukoli pochl t, BAQKHOTO BO3AyXa HA3LIBAIOT TEMIIEPATYPY, AO KO-
TOPOM HY’KHO OXAAAWUTH HEHACHIIIEHHEBIM BO3AYX, YTOOBI OH CTaA Ha-
CBII[EHHBIM IIPY COXPAaHEHUU ITOCTOSTHHOTO BAArocoAepskaHusa. UToObl
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OIIPEAEAUTH TOUKY POCHI BAQJKHOT'O BO3AYXaA C 3aA@HHBIM BAQTOCOAEP-
KaHueM d, CAeAyeT BEIUACAUTD IIaPIIUaAbHOE AABACHHE BOASHOTO IIapa
Py IO BEITEKAMOLIEU U3 (6.7) popmyae

dps

(G2 d) (6.13)

Pen =

3aTeM II0 CIPaBOYHUKY, COAeprKalleMy TaOAUIIBl TapIUaAbHOTO
AABACHUS HACHIMEHUS D, BOASHBEIMU IIapaMU BAGKHOTO BO3AyXa, Ha-
XOAST COOTBETCTBYIOIIYIO TEMIIEPATyPy HACHINIIEHUSI — 3TO W OyAeT
TOYKa POCHI.

Temnepamypotii MOKporo mepmomempa t,, Ha3bIBAIOT TEMIIEPATYPY,
KOTOPYIO MMeeT BAAKHBIM BO3AYX Ha CTAAMU IIOAHOTO HACHIIEHUS
B IIPOIecce UCIapeHusi BOABI 6e3 TTOABOAA TEIAOTHI U3BHE ITPU ITOCTO-
SIHHOM TETIAOCOAEPIKaHUU.

HTak, OCHOBHBIMM NTapaMeTpPaMU COCTOSIHUSI BAA’KHOTO BO3AYXaQ,
XapaKTePU3YIOIIUMU ero TEIAOBbIE U BAAKHOCTHBIE CBOWCTBA, SIBAS-
FOTCSI: TeMIepaTypa t, BAarocopepskaHue d, TeIAOCOAepsKaHue I, OTHO-
CUTEAbHAst BAAKHOCTD @, TOYKA POCHI t,, TeMIIepaTypa MOKPOTO TepMO-
MeTpa t,, TapluarbHOE AABAEHHME BOASHOTO Mapa Py, IpUYeM mapaMe-
TPHL t ¥ d MOTYT M3MEHATHCS IPOU3BOABHO, HE3aBUCUMO APYT OT APYTQ,
a Ka’KAOMY KOHKPETHOMY MX COYETaHUIO COOTBETCTBYIOT OIpEAEAeHHEBIE
YUCAOBBIE 3HAUEHUST BCEX OCTAABHBIX MTapaMeTpoOB. DTHU MapaMeTphl
BA@JKHOTO BO3AYXa MCIOAB3YIOT IIPU pacyeTax CUCTEM BEHTUASIUN
U KOHAUITMOHUPOBAHUS.

m BUAbI BPEAHbIX BbIEPOCOB
11 X BO3MEMCTBYVE HA YENOBEKA

YenOBeK 9yBCTBYeT ce0s HOPMAABHO, €CAU BABIXQ€MBIU UM BO3AYX
He COAEPKUT BPEAHBIX AASI OPraHMW3Ma IIBIAK, IIAPOB U I'a30B. BpeAHLIe
IpuMecH, copepxamuecss B BO3payxe, MOI'yT IIPOHUKATE B OPTaHU3M
JeAOBeKa uepe3 AbIXaTeAbHBIe IIYTH, KeAYAOUHO-KUIIEeUHBIH TPakKT,
KO>KHBIe ITIOKPOBHL. [1py co3paHUN HOBBIX X MOAEPHU3AIIUY CYIIeCTBY-
IOIUX IPEeAIPUITHYN IPEeAYyCMAaTPHUBAIOT MEPOIIPUATUSI, 0OeCcIIedrnBa-
IOIIIYe YCAOBUS AASLI HOPMAABHOM PabOTHI, IIPU KOTOPBIX BO3AYX OUUIIA-
eTcs OT BpeAHBIX TpuMeced. Ho ecTs ellle TeXHOAOTHYECKUE IIPOLECCH,
COIIPOBOXKAQIOIIINECd BEIACACHUEM BPEAHBIX BEIlleCTB UAM BBITIOAHIEMbIE
B YCAOBHSX IOBBIIIEHHBIX 3QIILIA€HHOCTH M 3arpsi3HEHUS BO3AyXa
(B 3eMAEIIPUTOTOBUTEABHBIX, AUTEWHBIX U Ky3HEUHBIX IleXaX, Ha yIrAe-
Pa3MOABHBIX y4acTKax U Ap.).
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OAHUM U3 CAMBIX PACIPOCTPAHEHHBIX BPEAHBIX BeIleCTB IBAM-
€TCs IIBIAb — MEeAKHe 4aCTUIBI TBEPAOTO BellleCTBa, CIIOCOOHBIE HAXO0-
AUTBHCS B BO3AyXe BO B3BeIlIEHHOM COCTOSHUU. [IbIAL oOpasyeTcs npu
CTPOUTEABHBIX paboTax (pa3bopKe CTapbhlX KOHCTPYKIIMH, ADOOAEHUN
KaMHS U APYTUX CBIPbeBBIX KOMIIOHEHTOB), TPAHCIIOPTUPOBKE CBHIITYUYUX
I'Py30B, 0OpabOTKe TBEPABIX METAANOB, Ileperpy3Ke YIAd U T.II.

I'To BO3AEMCTBHIO Ha OPTaHU3M YEAOBEKA PA3ANYAIOT IIBIAM IAOBUTEHIE
(TOKCUUYHBIE) 1 HESIAOBUTHIE (HETOKCUYHEBIE). SIAOBUTHIE IIBIAU BHI3BIBA-
I0T oTpaBAaeHHe. Hanpumep, CBUHIIOBAs IBIABL, 00pa3ylomascs Ipu
HU3TOTOBAEHUU U PEMOHTE CBUHIIOBOM O0OAOUKU KabeAel, aKKyMYyASITO-
PpOB, II0IIaAasl B OPTraHU3M BMeCTe C BABIXaeMBIM BO3AYXOM, BHI3BIBAET
U3MeHEeHUsI B HEPBHOM CHUCTeMe, KPOBH, ABIXaTeABHBIX yTax. Hespo-
BUTHIE IIBIAM OKAa3bIBAIOT BPEAHOE BO3AECUCTBUE Ha AbIXaTeAbHEIE IIYTH,
SIBASIIOTCS IIPUYMHOM 3a00A€BaHUS UX BEPXHUX OTAEAOB U AETKUX, AEH-
CTBYIOT Ha KOXY, r'Aa3a 1 ymu. [lonapas Ha CAM3HUCTYIO OOOAOUKY HOCQ,
B Tpaxeu OPOHXOB, IIBIAL BBI3BIBAET Pa3HOOOpPa3HbIe PeaKIuy B 3aBU-
CHMOCTHU OT ee IIPOUCXO’KAEHUS. B pe3yabTaTe pa3BUBAIOTCS OCTPHIE
U XpOHUYECKHE PUHUTHl (HACMOPKH). 3aA€P’KUBASICh B ABIXaTEABHBIX
IyTAX, IBIAB BBI3BIBAeT KaTapbl OPOHXOB, OPOHXUAABHYIO aCTMY.

BpeaHOCTH BO3AEUCTBUS BABIXaE€MOU IILIAU 3aBUCUT OT €e KOAnYe-
CTB&, pa3MepoB, POPMHEI ILIAMHOK U UX XMMUUYECKOTO cocTaBa. Menkue
OBIAUMHKU pa3MepoM 0,1...0,2 MKM Ha3BbIBAIOTCS ABIMOM. B AeTKHUX OHM
He 33AepKUBAIOTCS U BBIABIXAIOTCS 00paTHO. YacTuiiel pazMepoM 10 MKkM
u 6oaee 3aAep;KUBAIOTCSA B HOCOTAOTKe. Hanboaee omlacHBI 4aCTUIIBI
pazmepom 0,2...7 MKM, KOTOPbIE He 3aAeP>KMBAIOTCI B BEPXHUX AbIXa-
TeABHBIX ITYTAX, @ IPOHUKAIOT B A€TKUE U BHI3BIBAIOT TPOECCUOHAAD-
Hble 3a00A€BaHU — ITHEBMOKOHHUO3EI (CMAUKO3, aHTPAaKo3 U Ap.). Cu-
AHUKO3 BO3HHUKAET OT AeHCTBUS IIBIAH, COAeprKalllel ABYyOKHUCh KpeMHUS,
QHTPAKO3 — OT AEMCTBUS YTOABHOU IBIAM. [ITHEBMOKOHUO3EI BEAYT
K YMEHBIIEHUIO ABIXaTEABHOM ITOBEPXHOCTHU AETKUX W U3MEHEHUSM BO
BCEM OpraHu3Me YeAOBeKa.

HekoTopble NPOU3BOACTBEHHBIE IIPOLLECCH COTPOBOKAAIOTCS BBI-
AEAeHVEeM BPEAHBIX BeIl[eCTB, IIONAAQIoOINIUX B BO3AYX pabouell 30HEI
B ra3o00pa3HOM COCTOSHUU. Hanmpumep, Ipu MOHTa’Ke U PeMOHTe akK-
KYMYASITOPHBIX YCTAHOBOK BBIAEASIOTCS Iapbl KMCAOT UAM IIIeAOUYel,
IIPU U3TOTOBA€HUU SAEKTPOABUTATEAEN U IIPOBEACHUY AAKOKPACOYHBIX
¥ IPONIUTOYHBIX pabOT — IIaphbl PACTBOPUTEAEH, IIPU CBAPKE U NaliKe —
apbsl METAANOB U T. A. ITocTyliaeHMe BpEAHBIX BEIeCTB 4epe3 OPraHEl
ABIXaHMS — CaMBbIW PACIPOCTPAHEHHBIN U OITACHBIN ITyTh: BCACHIBAHUE
SIANOBUTBIX BeIlleCTB IPOMCXOAUT UHTEHCUBHO, OHU IIOIIAAQIOT B OOABIIION
Kpyr KpOBOOOpAIllleHUs, MUHyd IledeHb. [IoCcTynAeHNe SAOBUTHIX Be-
LIECTB Yepe3 KeAYAOUHO-KUIIIEUHBIN TPAKT HECKOABKO MeHee OIIaCHO,
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TIOTOMY YTO OOABIIIAS MX YaCTh MMOTIAAAET B ITIeUEHb, TAE 3aAePIKMUBAETCS
u o6e3BpekuBaeTrcs. [I[poHMKaroIue yepes3 NOBPERAEHHYIO KOXKY SA0-
BHUTHIE BellleCTBa TaK)Xe BeCbMa OIIaCHBI, TaK KaK IIOIIaAAQIOT B 3TOM
CAy4ae IpsIMO B OOABIIION KPYT KPOBOOOpAIlleHUs 1 BBI3BIBAIOT OTPaB-
AeHMe OpraHn3Ma YeAoBeKa. TaKeCTb OTPaBA€HUS 3aBUCUT OT KOHIIeH-
Tpanuu BellleCTB, BpeMeHU AeNCTBUS, TeMIlepaTyphl OKpy>Kalolleln
CpeAbl (HpI/I BBICOKOM TeMIlepaType BO3AyXa SAAOBUTHIE TIaPHI IIPOHUKA-
IOT B OpraHu3M ObICTpee). SIABI OKa3BIBAIOT TOKCUYHOE AEMCTBUE Ha
OpraHu3M B II€AOM, HO HEKOTOPHIE SAOBUTHIE BellleCTBA ACUCTBYIOT
NIPEeUMYIIIeCTBEHHO Ha OTAEAbHBIE OPraHbl U CUCTEMEI (HallpuMep, Me-
TUAOBBIN CIIMPT NOpa’kaeT 3pUTEABHEBIN HepB, 0€H30A — KPOBETBOPHEIE
OprafHbl U T.A.).

m MPEAENLHO AOMYCTUMBIE KOHLIEHTPALIAW
BPE[HbIX BELLIECTB B BO3[YXE PABOYEN
30HbI

[Top, BO3AEMICTBUIEM NIPUMEHSIEMOIO OOOPYAOBAHUSA U TEXHOAOTHYE-
CKUX MPOIleCCOB B pabouel 30HE CO3AAETCS ONpepeAeHHass BHEITHAS
cpepa. Ee xapakTepn3yroT: MUKPOKAMMAT; COAEPsKaHNe BPEeAHBIX Be-
LIeCTB; YPOBHU IIIyMa, BUOpAIAM, U3AYYEHUN; OCBEI]eHHOCTE pabouero
MecTa.

CopepskaHUe BPEAHBIX BellleCTB B BO3AyXe pabouel 30HBI He AOAXK-
HO NIPEeBBINIATh NpegeAbHO gonycmumblx Konuenmpauutl (ITAK).

ITAK — 3TO rocypapCTBEHHBIN TMTHMEeHUYECKUN HOPMATHUB AAS HC-
IIOAB3OBAHUS IIPU IIPOEKTUPOBAHWU ITPON3BOACTBEHHBIX BAaHI/Ifl, Tex-
HOAOTHMYECKHX NIPOLLEeCCOB, 0OOPYAOBAHMS, BEHTUAAIIUU, A KOHTPOAS
3a KaueCTBOM IIPOU3BOACTBEHHOM CPEABI U ITPOPUAAKTUKU HebAaro-
TPUSTHOTO BO3AEUCTBUS Ha 3A0POBbE PabOTAIOIINX.

[TAK — 3To KOHIIeHTpalnuu, KOTOpPhle, BO3ACUCTBYS Ha AIOAEU TpU
UX e>KeAHEBHOM, KpOMe BBIXOAHBIX AHEHN, paboTe MMPOAOAKUTEABHOCTHIO
8 4 (AU APYTOU IIPOAOAKUTEABHOCTBHIO, HO He OoAee 41 4 B HEAEAIO)
B TeueHue BCero pa6oqero CTa>Xa, He MOI‘YT BbBI3BATH O6Hapy7KI/IBaeMbIe
COBpeMeHHBIMU METOAAMU UCCAEAOBAHUM 3a00A€BaHMSI UAU OTKAOHEHUS
B COCTOSTHUU 3A0POBbs KaK Y CaMUX PaOOTHHUKOB B IIPOIlecce TPYAOBOM
AEATEABHOCTH U B AQABHEMWIIIHH IIePUOA KU3HU, TaK U Y ITOCACAYIOIINX
TTOKOACHUH.

IMAK AAST OOABIIIMHCTBA BEIIECTB SIBASIOTCSI MAKCUMaAbHO Pa30BLIMY,
T.€. COAEP’KaHUe BellleCTBa B 30He ABIXaHUS PAaOOTAIOMINX YCPEAHEHO
IIEpUOAOM KPAaTKOBPEMEHHOI'0O OTOOpa IIpob Bo3ayxa: 15 MUH AAS TOK-
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CHYHBIX BemjecTB M 30 MUH AAST BEIeCTB IPEenMyIecTBeHHO (pubpo-
TeHHOT'0O ACUCTBUS (BBI3BIBAIOIUX (PUOPUANAIIUIO CePALA). AAS BEICOKO-
KYMYASITUBHBIX BeII[eCTB HapsAYy C MaKCMMaAbHO Pa30BOM yCTaHOBAEHA
cpepHecMmeHHad [TAK, T.e. cpepHssS KOHIIEHTpallus, IIOAyYeHHas IIpU
HeIlIpephIBHOM MAM IIPEPLIBUCTOM OTOOPE P00 BO3AyXa IIPHU CyMMapHOM
BpeMeHU He MeHee 75 % MPOAOAKUTEABHOCTU pabouelt CMeHbI, UAU
KOHIIEHTpAINsI CPEeAHEB3BeIlIeHHasl BO BPEMeHU AAUTEABHOCTH BCEH
CMeHBI B 30He ABIXaHMs pPaboTalollnX Ha MeCTaxX IIOCTOSIHHOTO UAM
BPEMEHHOTO UX IIpeObIBaHUS.

B cootrBercTBuu ¢ CH 245-71 u TOCT 12.1.007—76 Bce BpeAHBIe
BelllecTBa II0 CTEIIeHN BO3AEMCTBUSA Ha OPraHU3M YeAOBeKa MOoApa3Ae-
ASIIOT Ha 4eThIpe KAacca OIMacCHOCTH!

MePBLI — Ype3BhuaiiHo onacHubie — [TAK menee 0,1 mr/m3 (cBuHers,
pTyTh — 0,001 Mr/m3);

BTOPO#M — BeICOKOOMmacHbie — [TAK ot 0,1 po 1 mr/m3 (xrop —
0,1 mr/mM% cepHas Kucarota — 1 mr/md);

TpeTuit — yMmepeHHo omacusle — [TAK ot 1,1 a0 10 mr/m? (ciupT
METUAOBEIN — 5 Mr/m3; amxaopatan — 10 mr/md);

YeTBEepTHI — MaroomnacHsie — [TAK Goaee 10 mr/m® (aMMuak —
20 mr/m3; arteron — 200 mr/m3; 6ensus, kepocud — 300 mMr/m3; ciupT
3THUAOBEIN — 1000 mr/m3).

IMo xapakTepy BO3AEMCTBUS Ha OPTaHU3M YeAOBeKa BpeAHbIe Bellle-
CTBAa MOJKHO Pa3AeAuTh: HA pa3Apa’kaloljue (XA0Op, aMMHaK, XAO-
PUCTBIM BOAOPOA U AP.); YAVIIAIOI U e (OKCUA YTAEPOA], CEPOBOAO-
POA M ApP.); HAPKOTHUYECKUE (a30T NOA AABAEHUEM, alleTUAEH,
areToH, YeTHIPEXXAOPUCTHIM YTAEPOA U AP.); COMAaTHUYeCKU e, BBI-
3BIBAIOIIVe HapyLIeHUsI AeITeAbHOCTU OpraHu3Ma (CBHHeI], OeH30A,
METUAOBBIM CIIUPT, MBIIIBSIK).

CoraacHo TpebOBaHUSAM cCaHUTApPHBIX HOPM U cTaHAapTOB CCBT Ha
MIPEATTPUSATUSIX AOAKEH OCYIEeCTBASITHCSI KOHTPOABL 3@ COAEP’KaHUeM
BPEAHBIX BeIleCTB B BO3AyXe pabouel 30HEL. TaM, TAe IPUMEHSIOTCA
BBICOKOOTIACHBIE BPEAHEIE BellleCTBa ITIePBOTO KAACCa, — He Il P € P bl B-
HBI ¥ KOHTPOABb C IIOMOIIbIO @aBTOMATUYECKUX CAMONUIITYIINX IPU-
OOpOB, BBEIAQIONIUX CUTHAA Ipu npesbinienuu [TAK, a Tam, rae Opu-
MEeHSIOTCI BpeAHBIe BellleCTBa BTOPOTO, TPETHETO U YeTBEPTOTO
KAACCOB, — MEPUOANYECKUHM KOHTPOAB IIyTeM OTOOpa U aHaAn3a Ipoo
Bo3ayxa. OTOop Ipob NPOU3BOAAT B 30HE ABIXaHUSA B papuyce A0
0,5 M oT Auna paboTarolero; 6epyTcsa He MeHee IATU IIPOo0 B TeueHue
CMEeHHI.

K BpeaHBIM BelllecTBaM OAHOHANPABAEHHOTO AeNCTBUS OTHOCHAT
BpeAHEBIE BellleCTBa, OAM3KME 10 XUMHUUYECKOMY CTPOEHUIO U XapaKTepy
OMOAOTMYECKOTO BO3AECHCTBUS Ha OPTaHU3M YeAroBeKa. [ I[pmmepamu co-
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4YeTaHUM BellleCTB OAHOHAIPABAECHHOT'O ACUCTBUS IBASIOTCSA: (DTOPUCTBIA
BOAOPOA M COAM (PTOPUCTOBOAOPOAHOU KMCAOTHL; CEPHUCTHIN 1 CEPHBIU
QHTUAPUABL;, (POPMAABAETHA U COASTHASI KUCAOTA; PA3AUYHBIE XAOPUPO-
BaHHBIE YTA€BOAOPOAHL (IPeAeAbHBIE U HellpeAeAbHBIE); Pa3AUYHbBIE
OpPOMMPOBAHHBIE YTAEBOAOPOABL (IPEAEABHBIE U HEIIPEAEABHEIE); Pa3-
AWYHBIE CIIUPTHL; Pa3ANYHBIE KUCAOTHL; Pa3AWYHBIE IIIEAOUYY; Pa3AUYHEIE
apoMaTUYeCKHe YTAEBOAOPOABI (TOAYOA U KCUAOA, O€H30A M TOAYOA);
Pa3AMYHBIEe aMUHOCOEANHEHUS; Pa3AUYHbIe HUTPOCOEANHEHNS; aMUHO-
U HUTPOCOEAMHEHUS; THODOC U KapObodoC; CEPOBOAOPOA, I CEPOYTAEPOA,
OKHCH YTAEPOAA I aMUHOCOEANHEHNS; OKUCh YTAEPOAA M HUTPOCOEAU-
HeHUs; OPOMUCTBIM METUA U CEPOYTAEPOA,

ITpm 0AHOBpEMEHHOM COAEP’KaHUHU B BO3AyXe pabodell 30HHI He-
CKOABKHUX BPEAHBIX BeIeCTB OAHOHAIIPABACHHOTO AEHCTBUS CyMMa
OTHOIIEHUN (PaKTUYECKUX KOHIIEHTPAUN Ka*KAOI'O U3 HUX B BO3AYXE
(Ky, Ky .. Kp)) x mx TTAK (TTIAK, TIAK,, ..., TIAK,) He AOAKHA ITPEBHI-
1IaTh €AVHUIIBL:

K K K (6.14)
IMAK;, TIAK, IMAK,

B cniucke [TAK HCIIOAB3YIOT CAepyIOlIe 0O03HaUeHus: 11 — Maphl U
(nAHM) ras3el; @ — a’3pPo30Ab, I + @ — CMeCh [TIapOB U adPO30As; + — Tpe-
OyeTcs cnelMarbHasd 3alluTa KOXKU U raas; O — BeljecTBa C OCTPOHA-
IIPaBAEHHBIM MEXaHU3MOM AEWCTBHS, TPeOyIollye aBTOMaTU4eCKOTO
KOHTPOAS 3@ UX COAEP’KaHUEM B BO3AYX€e; A — BeIIeCTBa, CIIOCOOHBIE
BBI3BATh aAAeprudecKre 3a00AeBaHUs B IPOU3BOACTBEHHBIX YCAOBHUSIX;
K — kauneporessl; @ — a’po30AU IPEUMYIeCTBEHHO (PUOPOTEHHOIO
AEUCTBUS.

ITpu opAHOBPEMEHHOM BHIAEAEHUH B BO3AYX paboueil 30HBI TOMellle-
HUM HECKOABKUX BPEAHBIX BeIlleCTB, He 00AQAQIOIINX OAHOHAIIPABAEH-
HBIM XapaKTepOM AEUCTBHUS, KOAUUECTBO BO3AyXa IIPU pacueTre oOle-
OOMeHHOM BEHTUASIIUM CAEAYeT IPUHUMATh II0 TOMY BPEAHOMY Bellle-
CTBY, AASI KOTOPOTO TpelOyeTcs ITopaua HaubOABIIIEero 00beMa YMCTOro
BO3AyXa.

B nmameitr ctpae ITAK ycTaHaBAMBAIOT CAHUTapHBIe OpraHbl MuH-
3ppaBa Poccumn. Ilepuopnyecky, B COOTBETCTBUM C YPOBHEM Pa3BUTHUA
MEAUIIMHCKUX 3HAHUM, IIPEAEABHO AOIYCTUMBIE KOHIIEHTPAIIUU Iepe-
CMaTpUBAIOT, KaK IIPaBUAO, B CTOPOHY y’KecToueHHUs1. Hanpumep,
A0 1968 r. pericTBOBaAM HOpPMEI, IpepaycMaTpuBatomue ITAK 6eH30Aa
20 mr/m®. KAUHUKO-TUTHEHUYECKUE UCCAEAOBAHUS BEIABUAM CAYYAU
HeOAAQroNpUITHOTO BO3AEMCTBHS TAKUX €T0 KOHIIEHTPAIlUi Ha OPTaHUu3M
YeAOBEKA. OTO IOCAYKHUAO OCHOBaHMEM K cHmKeHUIo ITAK GeH3ohaa
20 5 Mr/m3.
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Bce npepeAbHO AOTTYCTHMBIE KOHIIEHTPAITUY CTPEMATCSA K HEKOTOPBIM
IIpepeAaM, Ha3bIBaeMBIM OOBIYHO NPEgeAbHO gONYCMUMBIMU 3KOAOIU-
ueckumu Kornyenmpauuamu (ITASK), mop KOTOPBIMU UMEIOTCSI B BUAY
KOHIIEHTpaIIUM BPEAHBIX BEII[eCTB, He OKa3hIBAIOI[1e BPEAHOTO BAUSHUS
(BAMDKAMIIIero AN OTAQAEHHOI'0) Ha 9KOAOTUUECKUe CUCTEME], T.e. Ha CO-
BOKYTIHOCTb JKMBBIX OPTaHMU3MOB, CpeAY OOUTaHUSA U UX B3aMOCBI3b.

B HacTrog11ee BpeMs YCTAHOBAEHEI IIPEAEABHO AOTYCTUMEIE KOHIIEH-
Tpaluu B BO3AyXe paboueill 30HEL Ooaee ueM ang 850 BemjecTs. TTAK
HEKOTOPBIX BPEAHBIX BEIIECTB B BO3AyXe pabouell 30Hbl U aTMOCHEPHOM
BO3AyXe HAaCeAeHHBIX MeCT IIPUBEAeHBI B TaOA. 6.1.

ApPyruM Ba’KHEMIIINM [TOKa3aTeAeM, XapaKTePU3YIOIIUM YPOBEHbD 3a-
IpsA3HEHUS aTMOC(EPHOTO BO3AYXA, IBAIETCS NPegeAbHO gOnyCmuMblll
Bbibpoc (ITAB). B otanmuue ot ITAK, [TAB aBAeTCS HayYHO-TEXHUYECKUM
Ta6bnuuya 6.1.NpepgenbHo gonycTUMbIE KOHLEHTPaUUN HEKOTOPbIX

BpeAHbIX BELECTB B BO3JyXe NPOU3BOACTBEHHbIX MOMELLEHWNI
1 aTmocepHOM BO3AYXe HACENeHHbIX MecT

HpeAeAbHO AOITyCTHUMasi KOHIIeHTpanus, MI‘/M3
3arpsi3Hsolee BelecTBo — MAKCHMANBHAS cpease-
pa3oBas CyTOo4YHast
A30Ta AMOKCHA, 5,0 0,085 0,085
AmMMuar 20 0,20 0,20
Aneron 200 0,35 0,35
CepoBopOpOA 10 0,008 0,008
®enon 5 0,01 0,01
DopMarbAETHA, 0,5 0,035 0,012
Xrop 1,0 0,10 0,03
BeHnzoa 5,0 1,50 0,80
AuxaopaTaH 10 3,0 1,0
Cepbl AMOKCHA 10 0,5 0,05
MetanoA 50 1,0 0,5
DTOpPHUCTEHIE COEAMHEHUS 0,5 0,02 0,005
(B mepecueTe Ha QTOP)
[MeIAL HETOKCHYHAS (MU3BECT- 6 0,5 0,05
HSIK)
OTaHOA 1000 5 5

180



HOpMaTHUBOM. ETO M3MepsIoT BO BpeMeHU U YCTaHaBAMBAIOT AAS KasK-
AOTO MCTOYHMKA OPraHU30BAHHOTO BEIOPOCA MCXOAS M3 YCAOBUS, UTO
BBIOPOC BPEAHBIX BEIIeCTB AQHHBIM UCTOUHUKOM U COBOKYITHOCTBIO HC-
TOYHUKOB palioHa (C y4eTOM IIepCIeKTUBLI Pa3BUTHUS IIPOMEIIIAEHHBIX
TIPEATIPUSATHUH M PaCcCEeNBaHMs BPEAHBIX BEI[eCTB B aTMocdepe) He Co3-
AQeT IIpU3eMHOM KOoHIleHTpanu, mpessimatoriett [TAK aast atmocdep-
HOTO BO3AyXa. [IpeAeAbHO AOITyCTUMBIE KOHIIEHTPAITUY MOJKHO MTOAYYATh
3a cueT pa30aBAEHUS OTXOAAIINX ra30B IIyTeM YBEAUYEHUS MOITHOCTU
BEHTHUASIMOHHEBIX CUCTEM MAW CTPOUTEABCTBA GOAEe BBICOKUX TPYO.
Ha mpeanpusiTHsx, rae IPUMEHSIOT BpeAHbIe BEeIecTBa, AOAKHEI
pa3pabaThIBaThCSI U BHEAPSATHCS MEPOIPHUITHS 10 YAYUIIEHUIO CaHU-
TapHO-TEXHUYECKOTO COCTOSTHUS, HOBBIE IIPOTPECCUBHBIE TEXHOAOTHH,
HMCKAIOUYAOIMEe KOHTAKT YeAOBEeKa C BPEAHBIMH Bell[eCTBaMHU.

m PACYETHBIE YCIOBUS A1l
NPOEKTVPOBAHWNS BEHTUMSLIAN

BeHTHASAIIMA — 3TO OPraHU30BaHHBLIM OOMEH BO3AyXa B IIOMEIeHU-
SIX AASL obecIiedueHMsl IapaMeTpPOB MUKPOKAMMATA U YMCTOTHI BO3AyXa
B OOCAy’KMBaeMoOM UAU pabouel 30He IOMeIeHUY B IIpeAeAax AOIY-
CTUMBIX HOPM.

Cucremarnyeckoe OTKAOHEHWE MHUKPOKAUMATUYECKUX YCAOBUU OT
AOITYCTUMBIX IIPUBOAUT K YXYAIIEHUIO 300POBbsS M CHUJKEHUIO IIPOM3-
BOAUTEABHOCTH TPYAQ.

OCHOBHOM IPUHITATI HOPMUPOBAHNSI MUKPOKAMATa — 3TO CO3AaHME
HOPMAaABHBIX MUKPOKAMMATUYECKUX YCAOBUM AAS TeIAOOOMEHa TeAd
JeAOBeKa C OKpysKarolel cpepoil. B CH 245-71 ycTaHOBAEHBI OITUMAAb-
HBble NTOKA3aTeAW MUKPOKAMMATA, CO3AAIOIe KOMMOPTHEIE YCAOBUS.
Ecan O TeXHUYECKUM NPUYMHAM UX HEAB3S OOeCIedmnTh, TO AOITyCKa-
IOTCS 3HAQUEHUsI MUKPOKAMMATHYECKUX (PAKTOPOB, He IIPEBHIIIAIoNe
npepeAbHBIX. [OCT 12.1.005— 76 npepycMaTpUBaeT OIITUMAABHEIE U AO-
MIyCTUMBIE 3HaUeHMs TeMIIepaTyphl, OTHOCUTEABHOM BAQJKHOCTU U CKOPO-
CTH ABUDKEHUS BO3AYXa A paboueli 30HbI IPOU3BOACTBEHHBIX ITIOMelle-
HHUU C YYETOM TSKECTU BBIIIOAHAEMOU PAaOOTHI U CE30HOB IOAQ.

CoraacHO ONTHMaABHBEIM HOPMAM TeMIIEpAaTypa BO3AyXa B pabouen
30HE B 3aBUCHMOCTH OT KaTeropuu paboTHI (AerKasd, CpepAHEeH TSIKeCTH,
TSIPKEeAasl) IPUHUMAEeTCs cOOTBeTCTBeHHO 21...23, 17...20 u 16...18 °C
B XOAOAHBIM U MePexXOAHBIN mepuoAbl u 22...25, 20...23 u 18...20°C
B TEIIABIM IIEPUOA TOAQ, T.€. KOTAQA CpeAHeCyTO4YHas TeMIlepaTypa Ha-
py’KHOrO Bo3pyxa He HuXe 10 °C.
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OTHOCHUTEeABHAs BAAKHOCTBE Bo3ayxa oT 40 po 60 % cuuTaeTcsa OnTH-
MaAbHOU. CKOPOCTh ABU)KEHHUS BO3AyXa B XOAOAHBIM U IIEPEXOAHBIN
TIEePUOABI TOAQ He AOAKHA mpeBbimaTth 0,2...0,3 M/c, a B TEIIABIN ITepHU-
op — 0,2...0,3 M/c npu Aerko u cpepHelt u 0,4 M/c OIpu TIKeAOH
pabore.

AoOnyCcTUMBIE METEOPOAOTUYECKUE YCAOBHS B OOCAY>KMBAaeMOMN 30He
SKUABIX, OOIIIECTBEHHBLIX U aAMUHUCTPATUBHO-OBITOBBIX ITOMEIeHNHN
NIPUBEAEHHI B TaOA. 6.2, @ Ha MOCTOSTHHBIX U HEMOCTOSTHHBIX paboumx
MeCTax IIPOM3BOACTBEHHBIX ITIOMeIleHud — B TabA. 6.3. HopmH! ycTa-
HOBAEHBI A ATOAEH, HaXOAAIIUXCS B IIOMeIeHuu 0oAee 2 U Hellpe-
PBIBHO.

TeMmnepaTypa Bo3AyXa B IOMEIIeHUSAX ABAIETCSI OAHUM 13 Ba>KHeM-
MUX TapaMeTpOoB. [1py TPOEKTUPOBaHUY BEHTHUASIIUYN €€ CAEAYET IIPHU-
HUMAaTh:

AASI TEIIAOTO TTIEPUOAA TOAQ B IIOMEIEHUSAX C U30BITKOM SIBHOM TEIINO-
TBl — MaKCHUMaABHYIO M3 AONYCTUMBIX TEeMIIEPATyp, & IPU OTCyTCTBUU
HU30BITKOB TENAOTEl — 3KOHOMHUYECKHU I1eAeCOOOPAa3HYI0 B IIpeAeAax
AONIYCTUMEBIX TeMIIEPaTyp;

AAST XOAOAHOTO U IIEPEXOAHOTO EPUOAOB ropa — IKOHOMUYE-
CKH IIeAecOOOpa3HyI0 B IIPeAeAdX ONTHUMAABHBIX TeMIIepaTyp IO
TabA. 6.3.

TeMmnepaTypy Bo3AyXa B pabouel 30He IPOHN3BOACTBEHHBIX ITOMe-
IIeHUN C IOAHOCTBIO @aBTOMATU3UPOBAaHHBIM TEXHOAOTMUECKUM 000-
pyAoBaHUeM, (PyHKIIUOHUPYIOIIUM Oe3 IPUCYTCTBUI AIOAEH (KpoMe
AEKyPHOTO IIePCOHAAQ, HaXOAAIErocsa B CIeIMaAbHOM IOMeEIeHUNU
¥ BBIXOASIIIETO B TPOU3BOACTBEHHOE ITOMeEIl[eHUe TIEPUOANIECKU AAS
OCMOTpa U HaraAKU 0OOPYAOBAHUS C IPeObIBaHNEM TaM HelIPepPBIBHO
He 6oaee 2 4), IPU OTCYTCTBUU TEXHOAOTMUECKUX TPeOOBAHUM K TeM-
IIepaTypHOMY PEeKUMY IIOMENIeHUMN CAeAyeT IPUHUMATh:

AASI TETIAOTO MepHOoAA I'OAQ IIPU OTCYTCTBUHM U3OBITKOB TEIIAOTHI —
PaBHYIO TeMIIepaType Hapy’KHOTO BO3AYXQ, @ TPU HAAWYUM M30BITKOB
TenAOTEl — Ha 4 °C BEIIIE PAaCUYETHOU TeMIepaTyphl HAPY’KHOTO BO3-
Ayxa (mapametpel A), HO He HuXe 29 °C, ecAu IIpU 3TOM He TpelyeTcs
TIOAOTPEB BO3AYXQ;

MAST XOAOAHOTO U IIEPEXOAHOIO IIePHOAOB I'opd IIPU OTCYTCTBUU U3-
OBITKOB TEMAOTHI U pacyeTHBIX apamMeTpax b Hapy’KHOTO BO3AyXa —
10 °C, a npu HaAMYUU U3OBITKOB TEOAOTHI — 3KOHOMUYECKU 11EAECO0-
Opas3HyIO TeMIIEpPaTypy.

OTHOCHUTEeABHAs! BAQKHOCTh U CKOPOCTH ABUJKEHUS BO3AyXa B IIPO-
M3BOACTBEHHBIX ITOMEIeHUIX C MOAHOCTBHIO aBTOMATU3UPOBAHHBIM
TEXHOAOTMYECKUM O00OPYyAOBaHUEM He HOPMUPYIOTCS IIPU OTCYTCTBUU
CIeIUaAbHBIX TPeOOBAHUIM.
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Ta6bnuuya 6.2. HopmaTMBHbIE METEOPOOrMYECKME YCII0BUA
B 06Ccny>XMBaeMoi 30He XXUIbIX, 06LLEeCTBEHHbIX N aAMUHUCTPATUBHO-
6bITOBbIX NOMELLEHWI

OTHOCUTEeAbHAs CKopoCTh
IMepuop ropa Temneparypa Bo3ayxa, *C BADICHOCTD ABIDKEHIA
PHOA TOA paryp AYX BO3AYXa, %, BO3AyXa, M/C,
He Oonee He Ooaee
Temnabiit He Goaee uem Ha 3 °C 65" 0,5
BBIIIIE PACUETHOU TeMIle-
paTypsl HAPY’KHOTO BO3-
Ayxa (mapamerpnl A)*
XOAOAHBIH 18™*...22 65 0,2
U IIepEXOAHBIN

*Ho He 6oaee 28 °C AASI OBIECTBEHHBIX 1 AAMUHHUCTPATUBHO-OBITOBBIX IIOMEIeHUN
C IIOCTOSHHBIM IIpeObIBaHUEM AIOAeN U He 60aee 33°C AN YKA3aHHBIX IIOMeEIeHUN B
3AQHUSIX, PACIIOAOKEHHBIX B PaliOHaX C PacUueTHOM TeMIIepaTypol Hapy’KHOTO BO3AYyXa
(mapameTpsl A — cM. Taba. 3.1) 25 °C u BhILIE.

**N\OTIyCKa eTcsi IPUHUMATEL A0 75 % B patioHaX C PacYeTHOM OTHOCHUTEABLHOM

BAQKHOCTBIO BO3AyXa 6oaee 75 % (mapaMeTpHl A).

kkck )
He amx e 14 °C pndg 06IIIeCTBEHHBIX U aAMUHUCTPATHBHO-OBITOBEIX ITIOMelIle-

HHUU C IpeObIBAHNEM AIOACH B YAUYHOM OAEKAE.

[Tpu AymmpoBaHUM pabounxX MEeCT Hapy>KHBIM BO3AYXOM €ro TeMIle-
PaTypy U CKOPOCThb ABHJKEHMS B IPOM3BOACTBEHHBIX IIOMEIeHUIX
CAeAyeT IPUHUMATh:

TTPYU OTKPBITHIX TEXHOAOTUUECKUX MIPOIECCaX C BHIAGACHUSIMU BPEA-
HBIX BeIllecTB — MO TabA. 6.3;

TOBEPXHOCTHOM IIAOTHOCTH AYyYHCTOTO TEIAOBOTO TTOTOKA 140 Br/M?
u 6onaee — 1o TaOA. 6.4.

[Tpu pacueTe cucTeM BEHTUAIINU U KOHAUITMOHUPOBAHUS KOHIIEH-
TPAIUIO BPEAHBIX BeIlleCTB B BO3AyXe pabodeli 30HbI IPOU3BOACTBEHHBIX
TIOMeIIIeHUM CAepyeT IPUHNUMATh PABHOM IPEAEABHO AOITYCTUMOM KOH-
nerTpanun (ITAK), ycranoBaerHou 'OCT 12.1.005—88, a Takke HOp-
MaTUBHBIMU AOKyMeHTaMu [ockoMcaHanuaHaA30pa Poccun.

KonneHTpaius BpeAHBIX BelleCTB B IIPUTOYHOM BO3AyXe IIPU BHI-
XOA€E ero U3 BO3AyXOpacIlpepeAuTeAel U APYTUX IPUTOUYHBIX OTBEPCTUM
B TIOMeIlleHUs He AOAKHA ITPEeBHIIIaTh:

I[TAK B atmMocepHOM BO3AyXe AAS HAaCEA€HHBIX IYHKTOB — IIPU
mopave B IMTIOMEIeHUs JKUABIX U OOIIeCTBEHHBIX 3AQHUMT;

30 % ITAK B Bo3pyxe pabouel 30HBI — IIPU NMOAQYE B IIOMEIeHUS
MIPOM3BOACTBEHHEIX, AMUHUCTPATUBHO-OBITOBBIX 3AaHUM 0€3 BhIAEAE-
HUSI BPEAHBIX BEIIleCTB;
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- Tabnwuuya 6.3. HOpMaTI/IBHbIe MeTeoponiorn4eckme ycroBema Ha NOCTOAHHbIX 1 HEMOCTOAHHbIX paﬁolmx mMecTax

00 nponsBOACTBEHHLIX NOMELLEHWI
h AOH CTHMBI€ HOPMBEI AAS BO3AYXaA
Y P yX
OnTuMaAbHBIE HOPMBI AN
CKopoCTh OTHOCH-
BO3AYyXa Ha HOCTOSTHHBIX
1 HEeIIOCTOSIHHBIX paﬁO‘H/IX TeMnepaTy'pa, °C ABIKE- TeAbHas
MECTax HUsI, M/C, | BAQKHOCTbD,
Tlepuop, Kareropust pagot He Oonee | %, He Goaee
ropa Ha Ha
Ckopoctb | OTHOCH-
Temme- II0CTO- HeI1o- Ha IIOCTOSAHHBIX U
ABUJKEHWs, | TEAbHAA Ha BCeX pa6o‘mx
patypa, STHHBIX CTOAHHBIX | HEIIOCTOAHHBIX paﬁotmx
o M/C, He BAAXK- MecTax
C o pabounx | paGoumx MecTax
Goree HOCTE: % MecTax MecTax
1 2 3 4 5 6 7 8 9 10
Aerkas: Ha 4°C Bore pac-
la 23..25 0,1 4eTHOM TeMmmepary-| 28/31 30/32 0,2
E 16 22...24 0,2 PhI Hapy’KHOTO Bo3-| 28/31 | 30/32 0,3
3 CpepHelt TSIKeCTH: 40...60 |ayxa (mapameTpsl A) 75
& Ila 21...23 0,3 u He Goaee 3Haue-| 27/30 | 29/31 0,4
116 20...22 0,3 HUN, yKalzaHHBX| 27/30 29/31 0,5
Tsarxkenas (I11) 18...20 0,4 B Tpadax 7 u 8 26/29 28730 0,6
\erkas:
s o la 22...24 0,1 21..25 | 18...26 0,1
w2 16 21...23 01 20..24 | 17..25 0,2
= g | Cpeaneli TsxKecTH: 40...60 — 75
§ % Ila 18...20 0,2 17..23 | 15..24 03
3 & 116 17...19 0,2 15..21 | 13..23 0,4
B | Tookenast (I10) 16...18 0,3 13..19 | 12..20 0,5

I[IpumeuaHnue. B rpacdax 7 u 8 B uncauTere — AASL PalilOHOB C pACUYETHOM TeMIIepaTypoll Hapy’>KHOTO BO3AyXa (IIapaMeTphl
A — cM. Taba. 3.1) Huxe 25 °C, B 3HaMeHaTeAe — BrIle 25 °C.




Ta6bnuua 6.4. Hopmbl TeMmnepaTyp 1 CKOPOCTU ABMXEHMA BO3AyXa
npy BO3AYLUHOM AYLLIMPOBAHUN

Cpeanss Ha 1 M2 ToeMnepaTypa BO3AYyXa B AyIIUPYIOIIel CTp}ie,
- CKOPOCTB BO3AYXa C, Ha paboueM MecCTe IIPU TOBEPXHOCTHOM
aTegopHﬂ B AYmeYIOUleﬁ crpye IINOTHOCTHU Ay‘{I/ICTOFO 'Iz‘eHAOBOI‘O IIOTOKQ,
pabot Ha paGO‘{eM MmecTe, BT/M
M/c 140...350 700 | 1400 | 2100 | 2800
Aerkas 1 28 24 21 16 —
2 — 28 26 24 20
3 — — 28 26 24
3,5 — — — 27 25
CpepHelt 1 27 22 — — —
TSIXKECTH 2 28 24 21 16 —
3 — 27 24 21 18
3,5 — 28 25 22 19
Ts>renast 2 25 19 16 — —
3 26 22 20 18 17
3,5 — 23 22 20 19

[TpumevaHnuwue. TeMneparypy Bo3ayxa BHE CTPYH IPUHUMATH B COOTBETCTBUU
c TabA. 6.3 (rpadm! 2, 3, 6, 7, 8).

50 % ITAK B Bo3pyxe paboueid 30HBI — IIPU IIOAQYE B IIOMeEIleHUs
NIPOU3BOACTBEHHBIX 3A@HUM C BEIAEA€HUEM BPEAHBIX BEIlleCTB OAHOHA-
NIPaBAEHHOI'O AEUCTBUS.

B cayuae nipeBHINIIeHUS AOTTYCTUMBIX 3HaQUEHNM KOHIIEHTPAIIUU IIBIAU
B aTMOC(PEepPHOM BO3AyXe CAEAYET IIPEAYCMATPUBATh OUYUCTKY IIPUTOY-
HOI'O BO3AyXa.

B cayuae npeBbIleHUs AOITYCTUMBIX 3HaUEHUM KOHIIEHTPAIlUuK ra3os,
IIapoOB HAM ad3pPO30Ael B aTMOC(EPHOM BO3AYXe 1eAeCOO00pa3HOCTh
CTPOUTEABCTBA CAEAYET PACCMATPUBATH B KA&XKAOM KOHKPETHOM CAydae
Ha OCHOBE 3KOAOTHYECKOTO OOOCHOBAHHUS MeCTa pa3MellleHud 00beKTa
CTPOUTEABCTBA.

ITapameTpel BO3AyXa B IPUTOYHOU CTPye IIPU BXOAE €€ B OOCAYKHU-
BaeMylo UAU pabouylo 30HY IIOMeIleHUs ONPEAEASIOT CAEAYIOIINM
obpazoM:

MaKCHUMaAbHas CKOPOCTh, M/C, ABUJKEHUS BO3AyXa

vy, =Kv,; (6.15)

MaKCHUMaAbHAAg TeMIlepaTypa, OC, IIPY BOCIIOAHEHHNU HEeAOCTATKOB
TEIIANOTHI B IIOMEIIeHNN

t, =t, +At; (6.16)
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MHHHUMaAbHadg TeMnepaTtypa, *C, Ipu aCCUMUASATINY U30BITKOB TEIIAO-
THI B IOMEIIleHUN

t=t, —Al,, (6.17)

rae K — Ko3(pduLmeHT mepexopa OT HOPMUAPYEMOU CKOPOCTH ABVKEHUS
BO3AyXa B ITOMeNIeHUN K MaKCUMaAbHOM CKOPOCTU B CTPye, OIIpeAe-
asgembrtt mo CHull 2.04.05-91%; vy, t, — COOTBETCTBEHHO HOPMHUPYeMast
CKOPOCTH ABUJKEHUSI BO3AYyXa, M/C, 1 HOpMUPyeMasi TeMIiepaTypa
BO3AYX3a,°C, B OOCAY>KMBAeMOM 30HE UAU Ha paboYnX MecTax B pabouen
30He nmoMemnieHus; At;,At, — COOTBETCTBEHHO MaKCUMAaAbHOE M MUHU-
MaAbHOE OTKAOHEHMs TeMIlepaTyphl Bo3ayxa, °C, B CTpye OT HOPMHU-
pyemoti, onpepeasdemble o CHull 2.04.05-91%.

Ha pacctosguum 1 M OT pa3MellleHHBIX BO3AYXOpaclpeAeAuTeAel
B IIpeAeAax OOCAYKUBAaeMOM UAM pabodell 30HBI IOMeIIeHUSI CKOPOCTh
ABIVDKEHUS ¥ TEMIIepaTypa BO3AyXa He HOPMUPYIOTCS.

[MapamMeTpbl HAPY’KHOI'O BO3AyXa AASL IIEPEXOAHOTO IIeproja ropa
CAeAyeT IPUHUMATDH IIPU IIPOEKTUPOBAHUN CUCTEM:!

BEHTUASATIUU — TeMmIieparypa 8 °C, yAeAbHOEe TEeIAOCOAEepIKaHTe
22,5 RAK/KT;

KOHAUITUOHMPOBAHUSA — IapaMeTphl, IPU KOTOPBLIX KOHAUIIHOHED
He PacXOAyeT TEIIAOTY U XOAOA.

BaprbiBo- m mo>kapo6e3onacHble KOHIIEHTPAIIUH BEIeCTB B BO3AYXE
IIOMEIIIeHUH CAeAyeT IPUHUMATE IIPU IIapaMeTpax Hapy’KHOTO BO3AYXa,
YCTAaHOBAEHHBIX AASL pacdeTa CHUCTEM BEHTHUASIUU U KOHAUIMOHU-
poBaHUs.

BObl OBPABOTKW BITADXXHOIO BO3AYXA
N NX N30BPAXXEHWNE HA I—d-OQNATPAMME

BAaskHBIY BO3AYX, IOAQBAEMBIN B ITIOMellleHUe, MOJKET TIOABEPraThCs
Pa3HBIM BHAAM 00pabOTKU: HarpeBaHUIO, OXAAKAEHHIO, OCYUIEHUIO,
yBA@KHeHNIO. [TapaMeTphl BO3AYIIIHO-IIAPOBOM CMECH IIPU 3TOM MeHd-
orca. Ha [—d-puarpamme (cMm. moppasa. 6.1) aTu mpoiecchl u3dobpa-
>KQIoT MPSIMBIMU AWHUSIMH (Ay4aMM), KOTOPbIE ITPOXOASAT Yepe3 TOUKY,
COOTBETCTBYIOINE HAaYaAbHOMY 1 KOHEUHOMY COCTOSIHHUSIM BO3AYIIHO-
napoBol cMmecu. [TycTh mapaMeTphbl HaYaAbBHOI'O COCTOSTHUS BO3AyXa
OwiAu I, 1 d;, @ KOHeuHbIe cTaAu I, u d,, TOTAa

Lol 000 =¢, (6.18)

2~ Y
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Puc. 6.2. [pachmnyeckoe obocHoBaHWE Bbl- I
paxeHusi yrnoBoro KoaddmumeHTa

TA€e € — YTAOBOM KO (PUIMEHT AWHUN
(Ay4a), KAJK/KTI BAQTH, XapaKTepusylo-
UIUY¥ AaHHOEe M3MeHeHUe COCTOSHUSA
BO3AyXa; yMHOKeHHe Ha 1 000 caeraHo
MASI TIepexoAa OT TPaMMOB (BAArOCOAEP-
KaHnme d m3MepsieTcsl B T BAQTH/KT Cy-
XOTO BO3AyXa) K KMAOIPAMMaM BAATH.

[MTpu 0AMHaAKOBBIX 3HAUEHUSX € TPO-
UCXOASIIVIE U3MEeHEeHNS COCTOSTHUS BO3-
AyXa COIIPOBOXKAAIOTCS OAMHAKOBBIMU
IpUpaIeHuIMHU KOANYECTBa TEIIAOTHI
Ha 1 KT BOCIIPUHATOMN (MAU OTAAHHOM)
BO3AyXOM BAAru. Ecan HauaAbHEIE ITapa-
MeTphlI BO3AYyXa PAa3AWUYHBI, @ 3HAaUEHUs
€ OAMHAKOBEI, TO AYUM, XapaKTepHU3yIollle U3MeHeHUsI COCTOSTHUY,
OyAYT MapaAAeAbHBI APYT APYTY. UTOOBI HaHECTU Ha IIOAe AMarpaMMBbl
Ayd IIpoliecca, Hy>KHO 3HaTh TpU napaMeTpa. Kak IpaBUAO, TAKUMHU
rnapamMeTpaMHu SBASIOTCSA IIapaMeTPhl HAYaAbHOTO MAW KOHEYHOI'O CO-
CTOSTHUS BO3AyXa W 3HaueHUe €. TakuM 00pa3oM, HaHeCeHHUe Ayda IIpOo-
necca Ha [—d-pmarpaMMy CBOAUTCS K IIPOBEAECHUIO NIPSIMOU AUMHUU
B KOCOYTOABHOM CHUCTeMe KOOPAWHAT IO 3aAaHHOM TOUYKe U YTAOBOMY
KO3(hPUIUeHTYy.

YTOOBI TOAYUYUTH TPUTOHOMETPHUYECKOE BEIpakeHNe YTAOBOTO KO3(h-
(pUIHEeHTa B YCAOBUSAX KOCOYTOABHON CHUCTEMBI KOOPAWUHAT, AOITYCTUM,
4YTO HQYaAbHOE COCTOSTHAE BAQJKHOTO BO3AYXA ONPEAEAsIeTCs TOYKOM My,
a KOHeuYHoe — Toukou M, (puc. 6.2). B aToM cayuae oTrpe3ok MM,
OyAeT OTPe3KOM Ayda, XapaKTepH3yIolllero AQHHOe M3MeHeHUe COCTO-
sIHASL BO3AyXa. Ecan yepes Touky M, nmpoecTu AMHUIO [y, =const,
a yepes TOUKy M, — AMHUIO dj, =CONSt, TO MOAYYUM TPEYTOALHUK
M M,K, oTHOIIEeHHEeM CTOPOH KOTOPOI'O MO>KHO BEIPA3UTh YTAOBOM
KO3(PPUITUEHT €:

Iy, —1I
g= My oo = MK (6.19)
M, —dpm, M,
VICIIOAB3YST TEOPEMY CHUHYCOB, MOKHO 3aITHCaTh
g= MK _ Sllﬂ_ (6.20)
MK sinf
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[Mockoabky o + B=180° -y, ay=180°—-135°, To o + B = 135°.
CAepOBaTEeABHO, YTOA 3 MOKHO BBIPA3UTh depe3 yroa o = 135° — a.

[MopcTaBuB 3TO BEIpa>keHue B HOPMYyAY (6.20), OKOHUATEABHO IIO-
AYIHM:

sino

PaccMoTpuM Telnepb XapaKTepHble CAyYaul M3MeHEeHUS COCTOSHUSI
BA@KHOI'O BO3AYXa U UX U300pakeHme Ha [—d-puarpaMmme.

Ecam BO3AYIIIHO-TTApOBas CMeCh, UMelollasd HadaAbHBIE TapaMeTPhI
I, n d,, mopBepraeTcsi HarpeBaHUI IPU NMOCTOSHHOM BAa-
rocopep>XaHuy,T.e. d;=d,=const, TO Ay4, XapaKTEePU3YIOIUN 3TO
COCTOSTHUE BO3AYXa, OYAET IapasAeAbHBIM OCH | AarpaMME], @ YTAOBOY
KO3(p(pUIINEHT MPU KOHEYHOM TelAocopepKaHuu [, > I,

(I,=1,)1 000 _(I,~1)1000 _
d, —d, 0

AaHHBIM Tpoliecc oTobpa’kaeTcsd Ha [—d-puarpaMMe BepPTUKaAAb-
HBIM AYYOM, IPOXOAAITUM depe3 Touku [ u 2 (puc. 6.3), cooTBeT-
CTBYIOIIIVE HAYaAbHOMY ¥ KOHEYHOMY COCTOSTHUSIM BO3AYIIHO-IIaPOBOM
CMecCH.

EcAu Bo3AyIIHO-TIapoBasg CMeChb OAHOBPEeMeHHO HarpeBa-
eTCd U YBAAXHIETCH (T.e. IOTAOIIAET TEIIAOTY U BAAry), TO Ha-
YaAbHBIE ITapaMeTPhl ee COCTOSIHUS OyAyT TakuMu ke — [; u d; (Touka

1 Ha puc. 6.3), a KOHEYHOMY COCTOSTHUIO

g = (6.22)

I OyAyT COOTBETCTBOBATH ITapaMeTpHI I3
28(1,, dy) u d,;, npudem I;> I, u dy> d,. Hampas-
8 =+ A€eHMe HUCKOMOIO Ayd4a IIpolijecca OyAeT
OIIPEAEASITECSA YTAOBBIM KO3 puiimeH-
TOM
s I~ 1,)1 000
1 —
&0 € =%>o. (6.23)
g4=—00
AaHHBIM ITpollecc oToOpa>kaeTcs Ha
O\ (Is, ds) Amarpamme aAydom [ —3 (cM. puc. 6.3).

EcAM BO3AYIIHO-ITapoBas CMecCh
% moraomaeT BAary (d, > d,), a

d = const
Puc. 6.3. OtobpaxeHre pasnuyHbix BUAOB
06paboTku BNaxHoro sospyxa Ha /—d-
d onarpamme
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TENAOCOAEP)KaHUEe He MeHsgeTcd ([;=1), TO AyY, XapaKTepusy-

IOIIUM 3TO U3MEHEHUE COCTOSHUSA, AOAKEH OBITh ITaPAAAEABHBEIM OCHU

d pparpaMMBl. YTAOBOUM KO3(P(UIIMEHT UCKOMOTO Ayda

(I, —1,)1 000 0
d, —d, d, —d,

83:

1000=0. (6.24)

ChaepoBaTEABHO, IIPOIECCY COOTBETCTBYET Ha AMarpaMMe ANHUSA
I,=1,= const (Ayu 1 —4 Ha puc. 6.3).

Ecam BozayIiHO-IApOBasi cMeCh OTAaeT TenAoTy Is <, nmpwu
NIOCTOAHHOM BAarocopepxanuu (d;=ds), To mponeccy OypeT
COOTBETCTBOBAThb AYY, IAaPAAEABHBIN OCcH [ AarpaMMbl, HO B OTAMYME
OT IIEPBOTO CAy4as HallpaBA€HMe eTo OT TOUKM | OYAET He BBEPX, @ BHU3
(Aya 1 — 5 Ha puc. 6.3).

YraoBoU KO3PUITUEHT TPU 3TOM

_(I;—=1,)1000 (I;—1)1000

(6.25)
d; —d, 0

Ecau Bo3ayIITHO-TTIapoBasi cMeCb OAHOBpPEeMEeHHO OTAaeT Te-
nAOTy U BAAry (ly <Ij; dg < d;), TO yrAOBOU KO3MD(PULIMEHT B 3TOM
CAy4ae

(Is 1)1 000 _ —(AI)

& =
T ds—d —(Ad)

1 000> 0. (6.26)

ITockOABKY HpHpalleHus TEIAOCOAEP)KAHUSI U BAATOCOAEPIKAHUA
HUMEIOT OTPULIATEABHBIE 3HAKH, YTAOBOM KO3(DMDULIMEHT IIOAOKUTEABHBI;
NIPOIecCy U3MEeHEHUsI COCTOSIHUS COOTBETCTBYET AYY, UAYIIIUM OT TOUKH
I K Touke 6 (cM. puc. 6.3).

EcAn B BO3AYIIHO-IAPOBYIO CMeCh C HaYaABHBIMU ITapaMeTpaMu [
u d;, pacxopyemyto B KoandecTse G, KI/4, AOOGAaBASIOT BOASHOH
nap (pacxop Gy, TemrocopepskaHue ), TO AAST OIPEAEAEHUS YTAOBOTO
KO3(puIeHTa, XapaKTepHU3yIollero AaHHOe U3MeHeHNe COCTOSHUS
U KOHeUHBble ITapaMeTphl CMeCHU IOCAe MOCTYIIA€HUS B Hee BOASTHOTO
Iapa, Hy’KHO COCTaBUThb TEIIAOBOM OaraHC

G,.I G,I
L+—XE= unu [, -, =—2F 6.27
e 2 2-h="n (6.27)
n OanaHC IO BAATe
d  Gui_ d o d-d Gy (6.28)
1000 G. 1000 1000 G,
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I Puc. 6.4. lNocTpoerve Ha | —d-gnarpamme
L nyya npouecca N3MeHeHUs COCTOSHMA
12\ o BO3AYLLUHO-NapoBON CcMecy Npu pobasne-
e 2 ¢,  HWM B Hee BOAAHOro napa

=

Il o]

"

~

PazpeAuB AeByIO U IPABYIO YaCTH

- f = ypaBHeHUd (6.27) COOTBETCTBEHHO Ha
§ § § A€BYIO U NIPaBYIO YaCTU ypaBHEHU:
K (6.28), moayuum:
5| S|
0 d I -1
di dady e=—211000=1,. (6.29)

2~ 0
YUTOOBI HAHECTHU AyY, COOTBETCTBYIOLIUN AQHHOMY IIPOIleccy, Ha
I —d-pnarpamMMmy, IpeaCTaBUM BeIpaskeHHUe (6.29) B caepyroleM BUAE:

e=12710y 0001 =%, (6.30)

2 1

TA€e a U b — IpupalleHusl KOOPAUHAT OTHOCUTEABHO HAaUaAbHOM TOUYKH
1 (puc. 6.4).

[Mpupamennst 3T MOKHO BBHIOMPATh IIPOM3BOABHO, HO TaK, YTOOEI
WX OTHOIIIEHUSI COXPAHSANCH IOCTOSHHLIMY M paBHBIMU [, 2KeraTenn-
HO 3HAUeHWs d U b IPUHUMATEL TAKUMHU, YTOOBI OHM HaXOAUAUCH B IIpe-
AeNaX HaHeCeHHBIX Ha AuarpamMMe 3HaueHui [ ud.

[TocTpoeHMe UCKOMOTO Ay4Ya pPacCMaTPUBAeMOTO TepMOAUHAMU-
YeCKOTo Ipoljecca Ha | —d-puarpaMMe Ha4MHAIOT OT TOYKH [, TapaMe-
TpHI KoTOpoH (I; u d;) u3BecTHHI. OT 3TOM TOUYKM B MaclITabe TEIAOCO-
A€pyKaHM4 (IIPO MAcIITaOBI CM. B IIOAPa3A. 6.1) OTKAGABIBAIOT IIO Bep-
TUKAAU IIpupalieHue a (0Tpe3ok I —c), a oT abcuuccel Touku | (Touka
d,) — npuparienue b B Macirtabe BAarOCOAep>RaHUS (0Tpe3oK d;—d).
Yepes TOUKY ¢ IPOBOAAT AUHUIO I, = const, a 4epe3 TOUKy d;, — AMHUIO
d, = const. Touka nepecedueHusI 3TUX AUHUN M AOAKHA Ae’KATh Ha Ha-
IpaBA€HHNU Ayda Iporecca. CAepAOBATEABHO, AyY, TPOBEAEHHBIM M3 TOY-
K1 | depe3 TOYKYy m, OYAET UCKOMBIM AYYOM, KOTOPBIN XapaKTEepPU3yeT
paccMaTpuBaeMoe M3MeHeHNe COCTOSTHUS BO3AYIIHO-TIaPOBOM CMECH.

KoneuHoe BAarocopepskaHue BAKHOTO BO3AYXa MOJKHO OIIPEAEAUTD,
HUCIIOAB3YS hopMyAy (6.28). Ha ocu abciicc HaXoAAT COOTBETCTBYIOIee
3HaueHUe d, U NPOBOAAT AUHUIO d, = const A0 IIepecedeHus C Ay9dOM
Ipolecca, NoAy4as TOUKy 2, IapaMeTphl KOTOpou (I, d,) ABASIOTCA UC-
KOMBIMY ITapaMeTpaMi KOHEYHOTO COCTOSIHHUS BO3AYIIHO-TIAPOBOU
CcMecH IIoCAe A0OaBAeHUS B Hee Iapa.
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10.

11.

12.

13.

KOHTPOJIbHbLIE BOMPOCHI

Kakoi Bo3ayx Ha3bIBaKOT CyXUM, 8 KaKon — BNaXHbIM?

Y10 HasbiBaeTcs 6apOMETPUYHECKUM [aBrneHneM aTMOCqepHOro
Bo3gyxa?

Kak onpegenvTb NNoTHOCTb BNaXHOro BO34yxa?

Y10 npeacTaBnaeT cobon yaensHas MaccoBas TEMNOEMKOCTb BNax-
Horo Bo3gyxa?

Ona kaknx uenen noctpoeHa | —d-guarpamma?

Kakue B1apbl BpeaHbIX BbIBPOCOB Bbl 3HAETE U KAk OHW BOSAENCTBYHOT
Ha yenoseka?

Y70 NoOHVMMatOT NOA NPefenbHO JOMYCTUMbIMU KOHLEHTPaUUSMn
BPEeQHbIX BELLECTB B BO3yXe paboyeit 30HbI?

Kakuve BpegHble BeLLecTBa 04HOHaNpaBeHHOr0 AeNCTBUSA Bbl 3Hae-
Te?

Kak paccunTbiBaloT NpefenbHO 4ONYCTUMYHO KOHLEHTpauuio npm
O[HOBPEMEHHOM BbIfENEHNN B BO3AyX paboyen 30HbI NOMELLEHNIA
HECKOINbKUX BpeAHbIX BELLECTB OQHOHaNPaBneHHoro AencTemsa?
PacckaxuTe 0 Ha3Ha4eHM BEHTUNSLMM 1 PACHETHBIX YCNOBUSAX ANs
€e NPOeKTUPOBaHKS.

Kak onpenenvte MakcMMarnbHYH CKOPOCTb MPUTOYHOM0 BO3AyXa Mpu
Bx0fZe ero B pabouyto 30Hy nomeLLeHnsa?

[No kak1m NnapameTpam Hapy>XHOro BO3JyXa PacCHUTLIBAKT CUCTEMBI
BEHTMNAUMM ANst XONOJHOro Nepvioga roga?

Y10 HY>XHO flenaTb B Cry4asx NpeBbILLeHWs [ONYCTUMON KOHLEHTpa-
Lun NbINn B aTMOCchepHOM BO3ayxe?



FnaBa 7

YCTPOMNCTBO W PACHET CUCTEM
BEHTUNALNWN

HA3HAYEHVE 1 KNACCU®UKALNS CUCTEM
BEHTUNALMN

B ycAroBUSIX TPOU3BOACTBA B BO3AYX BBIAEASIOTCS BpPEAHBIE IIaphl,
rasbl, OBIAB U TETIAOTA. AAS 0OecliedeHs] HOPMaAbHOT'O MUKPOKAUMATA
U YHUCTOTHI BO3AyXa MOMeIeHHsI 000PYAYIOT BEHTUASILIMEN B COOTBET-
crBuu ¢ TpedboBanusasmu CHwull 2.04.05-91" u TOCT 12.4.021—75.

BeHTHAAIIUA OCYIIeCTBASET IOCTOSHHBIM OOMEH BO3AyXa B IToMellle-
HUSX AN YAAQACHUS U30BITKOB TEIIAOTHI, BAATH, BPEAHEBIX BEI[eCTB
C IIeAblo ObecneuyeHUs AOITYCTUMBIX METEOPOAOTMTYECKUX YCAOBUY U UH-
CTOTHI BO3AyXa B 0OCAy>KMBaeMOW MAU pabouell 30He.

[To ctocoOy mopauu B MOMeIleHUs CBEKEro U YAAAEHUS 3arpsa3HeH-
HOT'O BO3AyXa BEHTUASANUIO IIOAPA3AEASIIOT Ha eCTeCTBEHHYIO, IPUHY-
AUTEABHYIO ¥ CMEIIaHHYIO.

EcTrecTBeHHast BEHTUAAIINSA CO3Aa€T HEOOXOAUMBIN BO3AYXOOOMeEH
3a CYeT Pa3HOCTU IIAOTHOCTEeHM BO3AYyXa, KOTOPBIM HAXOAUTCS BHYTPU
IoMellleHUs, 1 OOAee XOAOAHOTO BO3AyXa CHapy»ku. Bo3payxoobMmeH
PETryAUPYIOT paMyTaMH, Yyepe3 KOTOPEIe ITOCTyTaeT CHAaPY KU XOAOAHBIN

BO3AYX, IIPU 3TOM TEIIABIN BO3AYX BHI-
XOAUT 4epes3 BBITSKHOU PoHAph Ha
BriTsikka < TSIKKa

AN4 Ber Kphiiie 3pauus (puc. 7.1). Yaarenue
\l\ /II 3arpsi3HEHHOTO BO3AyXa B HEOOAb-
I

\
/\\ 'N”h‘ //_\ MIUX TOMEIIeHUIX MPOU3BOAUTCS
« \J/;H\\\’ I K
) Iy )
e I
o, N [ / o,
o N // \ N\ -

Puc. 7.1. [BuxeHne BO3QyLUHbIX NOTO-
KOB NPV eCTECTBEHHOW BEHTUNALMM 30a-
HWs




Jepes ClelMaAbHBIE BEHTUAAIIMOHHEBIE KAHAABL B CTeHaxX. EcTecTBeHHAA
BEHTHUASAIUSA AellleBa U IPOCTa B dKCIAyaTanuu. OCHOBHOM ee HeAO-
CTQTOK 3aKAIOYAeTCs B TOM, YTO IIPUTOYHEBIM BO3AYX IIOCTyIaeT B IIO-
MellleHHe 0e3 OUMCTKU U IIOAOTPEBQ, & YAAASIEMBIN He OUUIIIaeTCa U 3a-
rpga3HIeT aTMocdepy.

ITpunypuTeAbHas (MexaHU4YeCKas) BEeHTUAALUSA OOeCIIeunBaeT IIOA-
AE€prKaHue MOCTOSHHOIO BO3AYXOOOMEHA, KOTOPHIM OCYIIECTBASIETCS
C IIOMOIIBI0 MeXaHNYeCKUX BEHTUASITOPOB, BO3AYXOBOAOB 1 BO3AYXO-
pacnpepeAnuTeAeil. B 3aBUCUMOCTH OT TOTO, AAST 9YeTO CAY>KUT CHUCTEMa
BEHTHUASINY, ee IOAPA3AEASIIOT Ha IPUTOUHYIO (AAS TOAQYU BO3AYyXaA
B paboOuyI0 30HY — PHUC. 7.2, @), BEITSDKHYIO (A YAQAEHUS 3arpsa3HeH-
HOT'O UAM HArpeToro BO3AyXa — PHUC. 7.2, 6) U NIPUTOYHO-BHITSIKHYIO
(puc. 7.2, B).

YcTaHOBKA MEXaHUUECKOW TP UT O U H O ¥ BEeHTUAILNHU (CM. puc. 7.2,
a) OOBIYHO COCTOUT U3 BO3AYX03a00PHOTO YCTPOUCTBA (BO3AYXOIIpHEM-
HUKa) I/, yCTAHABAUBAEMOTr'O CHApPy’XU 3AaHU B MeCTe HauMeHBbIIel
3arpsA3HEHHOCTH; BO3AYXOBOAOB 2, IO KOTOPBIM BO3AYX IIOAQETCS B IIO-
MellleHHue; PUABTPOB 3, CAY’KAIIUX AAS OUUCTKM BO3AyXa OT IIBIAU; Ka-
AropudepoB 4, B KOTOPHIX BO3AYX IIOAOTPEBAETCI A0 HEOOXOAUMOU
TeMIlepaTyphl; BEHTUASITOPA J; IPUTOYHBIX OTBEPCTUM UAM HACAAOK 6,
Jepe3 KOTOPHIE BO3AYX IIONAAAeT B IIOMellleHue, U PEryAupyOIINX
YCTPOMCTB, KOTOPBIE YCTAHABAUBAIOT B BO3AYXOIIPUEMHOM yCTPOUCTBE
U Ha OTBEPCTUIX BO3AYXOBOAOB.

YcTaHOBKA MEXaHUYECKOM B BIT K H O M BEHTHUAALIMU (CM. pUC. 7.2, 0)
OOBIYHO COCTOMT M3 BEITSIKHBIX OTBEPCTUH, PEIIETOK UAM HACAAOK 7; BEH-
TUASITOPA J; BO3AYXOBOAOB 2; YCTPOMCTBA 8 AASI OUUCTKU BO3AyXa OT ITBIAM

Puc. 7.2. Cxembl MexaHN4ecKkom BeH-
TUNALNN:

a — NpUTOYHON; 6 — BbITSXHOW; B — Npu-
TOYHO-BbITAXHOM C peumpkynauven; T —
BO3OyXONpUEMHKK; 2 — Bo3ayxosog; 3 —
huneTp; 4 — kanopudep; 5 — BeHTUNATOP;
6 — npuTo4Hoe oTBepcTue (Hacapka);, 7/ —
BbITAXHAA pelleTka unu Hacagka; 8 —
YCTPOMCTBO O4MCTKM BO3AyXa OT MNblnu;
9 — ycTponcTeo AnA Bbibpoca BO3ayxa
(BbITAXHAA waxTta); 10 — 3acnoHkn onsa
perynmposaHna NpUToKa 1 BbITAXKN BO3-
ayxa; 17 — peumpKynsaLNOHHbIA BO34yX0-
nposog




(ra3oB) u ycTpoMcTBa 9 AAg BBIOPOCA BO3AYXA (BBITS)KHOU IIaXThI), KOTOPOe
AOAKHO OBITH PACIIOAOKEHO Ha 1...1,5 M BBIIIe KOHBKA KPBIIIH.

I'To Ha3zHaAYEHMNIO BEHTUASIINSI MOYKeT OBITh 00IIIe0OMEeHHOM, MEeCTHOM
U CMEIIaHHOM.

OO01meobOMeHHas1 BEHTUASIINS OCHOBaHa Ha pa30aBAEHUU BBLIACAS-
IOUIUXCS B IIOMeEIeHUN BPEAHBIX BelleCTB, TENAOTHl M apa YHUCTHIM
BO3AYXOM AO AOITyCKaeMBIX HOpM. CHCTeMEI 00IIIe00MeHHOM BEHTUAS-
IIWY AAST TIPOM3BOACTBEHHBIX Y aAMUHUCTPATUBHO-OBITOBBIX TTIOMEIeHUH
(c mocTOSTHHBEIM ITpeOBIBAHUEM AIOAEN) 0e3 eCTECTBEHHOTO IIPOBETPU-
BaHUS CAEAYeT IIPeAyCMaTPUBaTh He MeHee YeM C ABYMsI IIPUTOUYHBIMU
HUAM ABYMS BBITSIKHBIMU BEHTHUASITOPAMU, Ka’KABINM M3 KOTOPHIX 00e-
crneunBaeT 50 % TpeOyeMOoro BO3AyX00OMeHa.

MecTHast BEHTUASAIINS B OTAMUYME OT 001Ie0O0MeHHOM obecIieunBaeT
BEHTUAILIUIO HEIIOCPEACTBEHHO y pabouero mecra. OHa MOXKET OBITh
IPUTOYHOU AMOO BBITSKHOU. [IpHUTOUYHAAd BEHTUAALUSA YAYUIIAET
MHUKPOKAMMAT B OTPAaHWUYEHHOW 30He MOMeIeHUs, BBITSI XK Hasd —
YAAQASIET BpeAHBIe 3arpsi3HeHUs HelIOCPEeACTBEHHO B MecTe UX oO6pa3o-
BaHUS, HallpUMep Y CBAPOYHBIX IIOCTOB, 13 3aPSAAHBIX OTAEAEHUN aKKY-
MYASITOPHBIX II€XOB U T. A,

OMPELENEHVE HEOBXOAMMONO
BO3QYXOOEMEHA

Bosgyxoobmenom Ha3bIBaeTCs 3aMeHa 3arpsa3HeHHOTr0 Bo3Ayxa IIo-
MellleHUN YUCTBIM. OOBIYHO 3TOT NMPOIIeCC XapaKTepu3yeTcsl KPAmHO-
CmMb10 BO3AYXOOOMeHa — OTHOIIIeHHeM O00beMa BO3AyXa, II0AABAEMOTO
B [IOMeIIleHNEe UAU YAAASIEMOTO U3 HeTo 3a | 4, K 00beMy IOMeIleHuS.
HeobxoaprMOe KOAMYECTBO IPUTOYHOI'O BO3AYXa A OOeCIIeueHUs Tpe-
OyeMBIX ITapaMeTpPOB BO3AVIIHOU CPEABI B pabodyell 30He CAEAYeT
OIIPEAEASITh pacyeToM, YUUTHIBass HEPaBHOMEPHOCTb pacIlpeAeAeHUs
BPEAHBIX BEIIeCTB, TENIAOTHI U BAATU I10 BEICOTE ITOMeIlleHUs U B pado-
yell 30He. PacueT BepyT:

MM TIOMEIIeHUN C TEIIAOBBIAEGAEHUSIMU — [0 M30BITKaM SIBHOM Te-
TIAOTHI;

AAS IIOMEIIEHUN C TEIIAO- U BAArOBBIAGAEHUSIMHU — II0 U30BITKaAM
SIBHOM TEIIAOTBI, BAGTU U CKPBITOM TEIIAOTHI C IPOBEPKOU BHEIIIOAHEHUS
YCAOBHUS NpeAYyIpeRAeHUS KOHAEeHCAllUU BAATH Ha MOBEPXHOCTIX
CTPOUTEABHBIX KOHCTPYKIIUM U 00OOPYyAOBAHUS;

AAS TIOMENIeHUN C Fa30BBIAGAEHUSIMU — 110 KOAMYECTBY BBIAEAS-
IOIIMXCS BPEAHBIX BEIleCTB UCXOASA U3 YCAOBUSA OOeClleYeHUs UX IIpe-
AEABHO AOIIYCTHUMBIX KOHIIEHTPALIWN.
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KoAn4ecTBO BHIAGASTIONINXCS B TTOMEIEHUSIX MPOU3BOACTBEHHBIX
BPEAHBIX BEIEeCTB, TEIIAOTEL U BAATH CAEAYEeT IPUHUMATH 110 AQHHBIM
TEXHOAOTMUYECKOM YaCTH IIPOEKTa UAU HOPMaM TeXHOAOTUUECKOTO IIPo-
eKTupoBaHud. [Ipu OTCYyTCTBUM B TEXHOAOTMYECKOU YaCTHU IIPOEKTa UAU
HOpMaX TEXHOAOTHMUYECKOTO ITPOEKTUPOBAHUS CBEACHUN O KOAUYECTBE
MTPOU3BOACTBEHHBIX BPEAHBIX BEIIIECTB, BLIAGASIONINXCS B TIOMEIIEHUSX,
€ro MOJKHO OIIPEAEASITH IO AQHHBIM HATYPHBIX 0OCA€AOBaHUM aHAAO-
TUYHBIX TPEATPUSTAN UAU CAHUTAPHO-TUTHEHUIECKUM XapPaKTePUCTHU-
KaM, YKa3aHHBIM B IIaCIIOPTax NPUHSTOTO B IIPOEKTE IPEAIPUSTUSI
TEXHOAOTMYECKOTO OOOPYAOBAHHUS, a TaKKe ITyTeM PacueToB.

[Tpu opAHOBpEMEHHOM BBEIAGACHUM B IIOMEIIIEHUSIX BPEAHBIX BEIEeCTB,
TENAOTEI U BAGTH KOAMYECTBO IPUTOYHOTO BO3AyXa IIPU IIPOEKTUPOBaA-
HUU BEHTUASIIIUN CAEAYET IIPUHUMATH OOABITIEe M3 PACCUMTAHHBIX AAS
Ka’KAOTO BUAQ IPOM3BOACTBEHHBIX BEIACACHUM. ONPEAEAITH KOAUYECTBO
BO3AYXa IIPU TPOEKTUPOBAHNUY BEHTHUASIIUU 110 KPATHOCTU BO3AYyX000-
MeHa He AOIyCKaeTCs, 3a UCKAIOUEeHHEM CAydaeB, OTOBOPEHHEBIX B HOP-
MaTHUBHBIX AOKYMEHTaX, COTAACOBAHHBIX U YTBEP’KAEHHBIX B YCTAHOB-
AEHHOM ITOPSIAKE.

ITpu mpoeKTUPOBaHUY 3AQHUM, TPOU3BOACTBEHHBIX TTOMEITeHUH U UX
OTAEABHBIX 30H (YYaCTKOB) 0e3 eCTeCTBEHHOU BEHTHUAAIIVU (IIPOBETPU-
BaHWs) C II0AQUYEM B HUX CPEACTBAMU MEXaHWUYECKOM BEHTUASALIUN TOAD-
KO Hapy’KHOI'O BO3AyXa 00 beM ITIOCAEAHETO AOAKEH COCTaBASITH He MeHee
60 M3/4 Ha OAHOTO PAGOTAIOIIEro MPYU YCAOBUHU KaK MUHUMYM OAHOKPAT-
HOTO BO3AyXOOOMeHa (BO BceM oObeMe MoMellleHus) B TedeHue 1 .

[MTpu mpUMeHEeHUN AT TAKUX 3AQHUM, TPOU3BOACTBEHHBIX ITOMeIIe-
HUM U UX OTAEABHBIX 30H CUCTEM MEXaHUIeCKOU BEHTUASIIIUN U KOHAU-
IIMOHUPOBAHUS BO3AyXa C PEIUPKYyASIHed 00beM IIOAaYU HAapy’KHOTO
BO3AyXa AOAKEH OBITh He MeHee 60 M3/4 Ha OAHOTO paGOTAIOIIero Mpu
YCAOBUH KaK MUHUMYM OAHOKPATHOI'O BO3AYyXOOOMeHa B TeueHue 1 u
IIpY PacueTHON KPaTHOCTU Bo3payxooOMeHa 10 u Ooaee. [Ipu MeHbIIeH
pacueTHOM KPaTHOCTH BO3AYyXOOOMeHa (M IPUMeHEeHUH PEIUPKYAIIINN)
00BeM IMOAQYU HAPY’KHOTO BO3AyXa AOAKEH OBIThL He MeHee 60 M3/4 Ha
OAHOrO paboraroiero u obecrneunBaTb He MeHee 20 % 0o011ero Bo3py-
X00OMeHa.

[Tpu KpaTHOCTU pacyeTHOIO BO3pyxooOMeHa MeHee 10 U mpuMeHe-
HUM PELUPKYASAIIUN AOITYCKAeTCs YMEHbIIaTh 00beM II0AQUM Hapy KHO-
ro Bo3pyxa Ha S... 10 %, ecAn Ha OAHOTO pPabOoTaIoIIero IpeAycMaTprBa-
eTcst MopaBaTh 60aee 120 M3/4 HaPYKHOTO BO3AYXA.

K 3panuaM 1 noMeleHUAM 0e3 eCTeCTBEHHOU BEHTUAAIIUY CACAYET
OTHOCUTD 3AaHUS U MOMeEIleHHUs, B KOTOPHIX IPOEKTUpPyeTcs Iopada
IIPUTOYHOTO BO3AYyXa TOABKO CPEACTBAMU MeXaHWYEeCKOU BEHTUASIIIUH,
T.e. 0e3 yCTPOUCTBA CIIeI[MaAbHBIX IIPOEMOB AAG aspanuu. K 3oHaMm
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(ygyacTkaM) ImoMellleHUN Oe3 eCTeCTBEHHOU BEHTHUASAIIUN CAEAYeT TaK-
>Ke OTHOCHUTB 30HBI (YYaCTKH) adpUPYEMBIX IIOMEIeHUN, HaXOAAIe-
cs Ha paccrosHuu 6oaee 30 M OT HAPY’KHBIX CTE€H C a3palMOHHBIMU
IIpoeMaMHu.

ITop oTCyTCTBHEM BBEIAEAEHUS BPEAHBIX BeIlleCTB CAeAyeT TIOHUMATh
TaKOe UX KOAUYECTBO B TEXHOAOTHUYECKOM IIpoliecce, IPpU OAHOBPEMEH-
HOM BBIAEAEHHWH KOTOPOTO B BO3AYX ITOMEIEeHMs KOHIIEHTPAIUU B HEM
BPEAHBIX BEII[eCTB He IIPEBBICAT IPEAEABHO AOIYCTUMBIX, YCTAHOBACH-
HBIX AAST pabodeli 30HBEI.

[Tpu BO3MO’KHOCTH €CTECTBEHHOT'O IPOBETPUBAHUS B IIPOMU3BOA-
CTBEHHBIX ITOMeEIIeHUIX C 00beMOM Ha OAHOTO paboTarolllero MeHee
20 M® HY)KHO TIPEAyCMaTPUBAThL MOAAUY HAPYKHOTO BO3AYXa B KOAWYE-
cTBe He MeHee 30 M3/4 Ha 0AHOrO PaboTAIOIIEro, a B IIOMEIeHUIX
¢ 06BbEeMOM Ha KaykAOro padorarorero 6oaee 20 M — He MeHee 20 M3/4
Ha Ka’>kKAOro paboTarolero.

B momernenusix ¢ o6beMOM Ha OAHOTO paboraroiiero 6oaree 40 m3
IIPH HAaAWYUH OKOH MAU OKOH U (pOHapel M OTCYTCTBUU BHIAEAEHUS
BPEAHBIX M HEIIPUATHO ITaXHYIIUX BEIeCTB AOIYCKAETCS IIPeAyCMaTpu-
BaTh NEPUOAMYIECKU ACHCTBYIONIYIO €CTECTBEHHYIO BEHTUASIHUIO (OT-
KpPBIBAHME CTBOPOK IIE€PENAETOB OKOH U DOHapen).

KOHCTPYKTUBHBIE OCOBEHHOCTYA
ECTECTBEHHOU BEHTUMALAN

OcCHOBHas 3apa4ya BEHTUAAIIUU — IOAAEP KUBATH B OMEIIEHUSTX
BO3AYX, OTBe‘IaIOH_H/H‘/II II0 CBOEMY Ka4YeCTBY CAHUTAPHO-TUTUEHUYIEeCKUM
TpeboBaHUAIM. HeopraHmusoBaHHOe paclpepeAeHde CBEKero Bo3ayxa
IO IOMeIleHUSM, IIPOUCXOAIIIee eCTeCTBEHHBIM IIyTeM II0A BAUSHUEM
Pa3HOCTH IAOTHOCTEM HApY>KHOTO U BHYTPEHHErO BO3AYyXa, OIIpPeAe-
AI€MOM PA3HOCTBIO UX TEMIIEPATYP (AASL TOPIYUX II€XOB), UAU IIOA BO3-
AeMCTBHEM BeTpa (AASI XOAOAHBIX 11€XOB), HA3BIBAIOT NPOBEMPUBAHUEM.
[IpoBeTpuBaHUE IOMEILIEHUU AOCTUTAETCS I€PUOANUYECKUM OTKPHIBA-
HueM PopToUeK, hpaMyT, ABEPHBIX U OKOHHBIX TpoeMoB. KpoMme Toro,
BO3AYX B IIOMeIlleHUEe IPOCAUMBAETCSA depes IfeAd U IOPHI CTEH, OKOH
U ABepel. OTO IBA€HUE HA3bIBAIOT UHGuUAbmpayuel.

EcTtecTBeHHasa OecKaHaAabHAS MOCTOSHHASA BEHTUAAINS IIPOU3BOA-
CTBEHHBIX IIOMEIleHUH, OPraHN30BaHHAasg TaKUM 00pa3oM, 4To obecIie-
YrBaeT 3aAaHHYIO KPATHOCTH BOBAyXOO6MeHa IIoMenleHud, HOCUT Ha-
3BaHUe aspayusl. Aspanus uMeeT OOABIIIOe 3HaUeHHe, OCOOEHHO TaM,
TAe Hy’KHa BBICOKasi KpaTHOCTb BO3AyXO00OMeHa, TpeOyromas Ipyu MeXa-
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HUYECKOW BEHTUASIIVM 3HAUMUTEABHBIX 3aTPaT dAEKTPOJHEPIuu (Ha-
IpUMep, B TEPMUYECKUX, AUTEUHEBIX, Ky3HEUHBIX U APYTHX IeXax).

B TenabBI# Ieprop roaa IPUTOK BO3AYXA OCYIIECTBASIETCS Yepe3 Bce
HIDKHUE adpallioOHHBIE IIPOEMBI B CTEHOBBIX OIPa’KAEHHUSX, a TakKe
BOPOTA U BXOAHBIE ABEPU. B XOAOAHBIN U IIePEeXOAHBIN IIEPHOABI TOAQ
BO3AYX B HEOOXOAMMOM O0BbeMe IPUTEKAET Yepe3 IIPOEMEBI B CTEHOBBIX
OTPa’KAEHUSX, PACIIOAOKEHHBIX He HIDKe 4 M OT YPOBH4 IIOAA (A0 HU3a
mpoeMa). BEITSKKa B AT0O0OU U3 IEPUOAOB TOAQ OCYIIECTBASIETCS Yepes
dpamyru hoHapel, a TakKe yepes MIaxThl U Ae(PAeKTOPEL. B XOAOAHBIN
U IIePEXOAHBIN IIEPUOABI F'OAd PpaMyru OHAPEU OTKPBIBAIOT AUIIL Ha
Y4aCTKaX, PACIOAOKEHHBIX Haj UCTOYHUKOM TENAOBBIAEAEHUU HUAU
BOAM3U HUX.

TexHOAOTHYECKOE O0OPYAOBAHUE U TPYOONPOBOABI BEIAEASTIOT U3-
OBITOYHYIO TENAOTY. B moMelleHUAX ¢ U30BITKAMU SIBHOU TENAOTHI
TeMIlepaTypa BO3AyXa BHYTPHU IIOMeIeHUs BEHIIIIe, YeM Hapy>KHOTO,
a IAOTHOCTh COOTBETCTBEHHO MeHBIlle, UYTO OOYCAOBAUBAET HaAWUME
Pa3HOCTU A@BAEHHUU HApPYy’KHOT'O M BHYTpPeHHero Bo3pyxa. Ha ompepe-
A€HHOU BBICOTEe IIOMEIIeHHUs, B TaK Ha3bIBA€MOU NAOCKOCMU DPABHbIX
gaBAeHUl, 3Ta Pa3HOCTh PaBHA HyAIO (puc. 7.3). HuKe nmaockocTu pas-
HBIX AA@BAEHUM CYIIeCTByeT pas3pe’keHHe, YTO O0yCAOBAUBAET IIPUTOK
Hapy’KHOI'O BO3AYXa, @ BBIIIIe — HEKOTOpOe N30bITOUHOE AaBAEHUE, 3a
CUeT KOTOPOT'O HarpeThIM BO3AYX YAQAIETCS HapyxKy.

AasneHne, [1a, 3acTaBASIONIEE BO3AYX II€PEMENIATHCS IIPU €CTECTBEH-
HOM BEHTHUASIIIVHY, ONIPEAEASIOT IT0 (popMyAae

Pe = (pH - pBH)hg’ (71)

TA€ py — IAOTHOCTB HAPY>XKHOT'O BO3AYyX4, KI‘/M3; Pgy — IIAOTHOCTE BO3-
AyXa IIOMelleHusd, KI‘/M3; h — PaACCTOsiIHME T10 BEPTUKAAU OT IIeHTpa

BrIiTs>xkka
Sl

hy

0
<

el ™

IMputok IMputok

Z

Puc. 7.3. Cxema pacnpefeneHvs gasneHvs BO3gyxa Npu eCTECTBEHHOWN BEH-
TUNALMM B 30aHWN
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IIPUTOYHOTO IIpoeMa AO IIeHTPa BBITIKHOTO, M; g — YCKOPEeHHe CBO-
GoAHOrO mapeHwus, pasaoe 9,81 m/c2

OTO AaBAEHUE PAacXoAyeTCs Ha IIPEOAOAEHUE COIPOTHBAEHUS ABU-
>KeHUIO BO3AyXa B IIOMEIeHUN U IpUAaHNe eMy HeOOXOAUMOM CKOPO-
CTH IIpU BBIOpOCe B aTMOcdepy.

[Tpu BeTpeHOI NTOTOAE C HABETPEHHOM CTOPOHBI 3A0aHUS 00pa3yeTcs
30HA MOBHIIIIEHHOTO AABAEHHUS BO3AyXa 3a CUET 3aTOPMa kMBaHUS Ilepe-
MEIIAOIUXCSI BO3AYIIHBEIX MACC, @ C IOABETPEHHOU U Hap KPOBAEH
3MaHUA — paspexkeHue (puc. 7.4). baaropaps oOpasyromjelcs pasHule
MABAEHUM HApPY’KHBIM BO3AYX BXOAUT B 3AaHMe Yepe3 OTKPHIThIE IIpoe-
MBI C HABETPEHHOMN CTOPOHBI 3AaHMS U BBIXOAUT Uepe3 OTKPBIThIE OT-
BEPCTHUS C TPOTUBOIIOAOKHOY, IOABETPEHHON CTOPOHBL. B HEKOTOPBIX
CAyYasaX 3aAyBaHUe BeTpa B IIPOEMHBI 3AaHUS IPUBOAUT K YMEHBIIEHUIO
BO3AyXOOOMEHQ, IMOBBIIIEHUIO TEMIIEPATYyPHI BO3AYXa U €ero 3ara3oBaH-
HOCTU B pabouel 30He. UTOOBI pallMOHAABHO HUCIIOAB30BaTh ACUCTBUE
BeTpa U TENAOBOTO AABAEHUSI, HEOOXOAMMO IIPABUABHO OPraHM30BaTh
ABIDKeHUE BO3AYIIHBIX IIOTOKOB BHYTPHU 3AaHUSA. OTO AOCTUTAETCS BEI-
OOpPOM ONTHUMAABHOU CXeMBI OTKPBIBAHUS CTBOPOK IIPOEMOB U IIpUMe-
HeHHeM He3apyBaeMbIX poHapeln (puc. 7.9).

KoanuectBo nputogHOTro Bo3ayxa G, Kr/4, KOTOPO€e AOAJKHO IIOCTY-
NaTh B IPUTOYHBIE IIPOEMEI adPUPYEMOI'0 3AAHUS, OIIPEAEASIOT 110

dopMyae
G=_30Q (7.2)
¢(ty —tup)

rae Q — TenAOM3OBITKM B ITOMellleHUHU, BT, ¢ — yaeAabHas maccoBasd
TEIIAOEMKOCTh BO3AYXa, KAXK/ (kr-°C); ty, — TemIeparypa yAaAseMOro
BO3AyXxa,°C; l,, — pacueTHasi TeMIepaTypa MPUTOYHOTIO BO3Ayxa, C
(mapameTpsl A — cM. TabA. 3.1).

30Ha TOHUKEHHOTO

)
/i

BeTep / / % AABACHUS
== P S ——
- . —_
/‘Z/’ T — 1 — ~ —
30Ha Z
TOBBIIIEHHOTO (4..5)h .
AaBAEHUS

Puc. 7.4. [IsnxeHve Bo3AyLUHbIX NOTOKOB Npy 06TekaHny 30aHns B BETPEHYHO
norogy
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Puc. 7.5. PerynmpoBaHve Bo3[yLLUHbIX NOTOKOB NPV eCTECTBEHHOW BEHTUNALMA
MyTEM OTKPbIBAHNA CTBOPOK:

a — npv 6e3BeTpUM B TEMNNOE BPEMS rofa; 6 — npy 6e3BeTPUM B XONOOHOE BPEMS MOAS;
B — npv 60KOBOM BeTpe B TENNOE BpeMs rofaa; I — npy H0KOBOM BETPEe B XONOAHOE Bpe-
MsA roaa; 1, 6 — HUXKHKE cTBopKY; 2, 5 — BepxHWe CTBopkY; 3, 4 — CTBOPKU B a3paLiMoH-
HbIX (POHaPSX KPOBAW; 7 — UCTOYHWUKN TENMOTI

TeMnepaTypy yAaAIeMOro BO3AyXa BBIUUCASIIOT IO (hopMyAe

ton = tps + AT(H — hy ), (7.3)

rae t,, — TeMmImepaTypa B paboued 30He, KOTOpas He AOAXKHA Ipe-
BHIIIIATh YCTAHOBAEHHYIO CAHUTAPHBIMHU HOpMaMH, C; AT — TeMIepa-
TYPHBIM I'PAAUEHT IO BBICOTe moMmelrnenus,’C/M (HaXOAUTCS B AUa-
mazone 0,5...1,5°C/M); H — paccTossHUE OT II0AA AO IEHTPa BBITIK-
HEIX TPOEMOB, M; h, , — BBICOTa pabouell 30HbI, TPUHUMAaeMast PaBHOM
2 M.

BeHTuAAIIMS yepe3 aspallioOHHBIe (POHAPHU SBASIETCS HAAEKHOMU
1 3peKTuBHOMU (CM. pUC. 7.5). YIIPaBASIOT OTKPBLITUEM U 3aKPLITHEM
doHaps AMCTAHIIMOHHO, U3 OIIePaTOPCKOM.

B mpakTuKe CTPOUTEABCTBA JKUABIX, OOIECTBEHHEIX U IPOU3BOA-
CTBEHHBIX 3AaHUU, He TPeOYIOIINUX WHTEHCUBHOI'O BO3AYXOOOMeEHa,
LIMPOKOE PacpoCTpaHeHNe TOAYYHUAY KaHaAbHBIE CUCTEMBI €CTeCTBEH-
HOM BEHTUAAIUU (pHUcC. 7.6). B Takux cucTeMax BepTUKAAbHBIE BBITSIK-
Hble KaHAABI PAa3MeNaloT B CIeIJMaAbHBIX )KeAe300eTOHHBIX OAOKAX,
1IaXTaX UAM B TOAIIle BHYTPEHHUX CTEH.
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Puc. 7.6. KaHanbHasa cuctema BbITSX- Pwuc. 7.7. Jedinextop LIATW:
HOW BEHTUNALMW C ECTECTBEHHBIM MO- 1 — pudcbcpysop; 2 — obevarika; 3 —
ByxnoeHnem: Konnak; 4 — KoHyc; 5 — natpy6ok

1 — BbITAXHaA peLueTka; 2 — BepTUKanb-
HbI KaHan; 3 — ropu3oHTanbHbIN yTenneH-
HbI KaHan; 4 — yTenneHHasa BbITAXHaA
waxrta; & — pedhnekTop

C 1eAbio NOBHIIIEHUSA 3PPEKTUBHOCTU UCIOAB30BAHUS BETPA AAL
BBITS)KKM UAM YCUAEHUS TEIIAOBOTO A@BAEHUS BBITSI)KKU TPYOBI CHAO-
JKAIOT CIIeIIMaAbHBIMU HacapkamMu — pedarekropamu. Hauboaee pac-
IIpOCTpaHeHHEBIM aBAseTcs AepaekTop LIATU (puc. 7.7). OH npeacTas-
AsdeT coOOM ITMAMHAPHUYECKYIO 00edaliKy 2, B HU)KHeM 4aCcTH KOTOPOH
ycTaHOBAeH AU dy30p 1. KoATIak 3 CAYKUT AAS 3AIIUTHL OT IOTIAAQHUS
aTMOC(epHBIX OCAAKOB B IMATPYOOK I, @ KOHYC 4 — AAS IIPEAOXPAaHEHUS
OT 3aAyBaHUA BHYTPb AedaekTopa. [Ipu obpayBanmuu puddysopa ! Be-
TPOM BHYTPU OO€YalKU CO3AAETCSA Pa3pe’keHne, BCAEACTBHUE Yero BO3-
AyX U3 IIOMelleHUs 10 BO3AYXOBOAY IIOCTYIIAeT B MAaTPYOOK S U 3aTeM
BBEIXOAUT HApPY’Ky depe3 ABe KOAbIIEeBBIE IIeAU MeXAY 00edalKou
U KpasMM KOATIaka 3 M KoHyca 4.

COopHBIe KOPOOa U BHEITSA)KHBIE IAXTHI BEIIIOAHIIOT 13 HECTOPAEMBIX
MaTepUuaAroB (TaOA. 7.1); mIpu IPOKAAAKE X Ha YepAaKaX 3AaHUM CTEeH-
KU AOTIOANHUTEABHO YTENASIOT, YTOOBI M30€5KaTh BEINAACHUS KOHAEHCA-
Ta Ha UX BHYTPEHHUX IIOBEPXHOCTAX B 3UMHee BpeMs. OObeAUHSATH
B JKUABIX 3AQHUAX BBITSKHBIE BEHTUASIIMOHHBIE KQHAABI U3 KyXOHD,
CaHy3AO0B U BAHHBIX KOMHAT, HAaXOAAIIUXCS HA IPOTUBOIIOAOKHBIX CTO-
POHAX 3AaHUS, He pa3pelaeTcs.

PacyeT KaHAABHOM CHUCTEMBI BEHTHUASIINU C €CTECTBEHHBIM IOOYXK-
AEHHUEM CBOAUTCS K OIIPEASAEHUIO PAa3MePOB KUBOTO CEUEHUS BO3AY-
XOBOAOB, OKAa3bIBAIOIIUX IIPOXOAY TPeOyeMOTro KOAMYeCTBa BO3AyXa
CONIPOTUBAEHHE, COOTBETCTBYIOIlee pacueTHOMY AaBAeHUIo. [ToTepu
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Ta6bnuua 7.1. Nspenua n maTtepuansl Ans Bo3[yXoBOA0B

XapaKTepI/ICTI/IKa

N W3peanus m MaTepuaAbl
TPAHCIOPTUPYEMON CPEABI

Bos3ayx Temnepartypoii He
6oaee 80 °C pu OoTHOCH-
TEABHON BA@KHOCTH!

He 0oaee 60 % BeTtouHnle, )keae300eTOHHBIE U TUIICOBEIE
BEHTHUASITMOHHBIE OAOKY; acOeCTOIleMEeHTHbIE
TpyOBI ¥ KOpO0a; TUIICOKaPTOHHEBIE, TUIICOOe-
TOHHBIE 1 aDOOAUTOBBIE KOPOOA; TOHKOAKUCTO-
Bas OIIMHKOBAHHAs, KPOBEAbHAS, AMCTOBAs,
PYAOHHAsi XOAOAHOKATAHAs CTaAb; CTEKAO-
TKaHb; OyMara ¥ KapTOH; APYTHe MaTepPHaAH,
oTBedalolre TpeOOBaHUSIM YKa3aHHOM cpe-
ABI

6oaee 60 % BetonHEbIe 1 )KeAe300eTOHHEIE BeHTUASIINOH-
HBIe OAOKH; acbecTolleMeHTHbIe TPYORI U KO-
po6a; TOHKOAMCTOBAsI OITMHKOBAHHAS, AUCTO-
Basi CTaAb; AMCTOBOM aAFOMHHUM, IIAACTMACCO-
BBIe TPYOBI U IIAUTHI; CTEKAOTKaHb; OyMara u
KapTOH C COOTBETCTBYIOIIEN IIPOIIUTKOMU; APY-
rHe MaTepUaAbl, OTBedarolne TpeboBaHUIM
YKAa3aHHOM CPEeABL

BospymHas cmech ¢ xu- | Kepamuueckue u acbecTolieMeHTHBIE TPYOERI
MUYEeCKU aKTUBHBIMHU ra- | ¥ KOpo0a; IIAaCTMAaCcCOBEIe TPYOBI M KOPOOa;
3aMU, ITapaM¥ U IBIABIO OAOKM U3 KUCAOTOYIIOPHOTO GeTOHA U ITAACTO-
0eTOHA; CTEKAOTKaHb; METAANOIIAACT; AUCTO-
Bas CTaAb; OyMara ¥ KapTOH C COOTBETCTBYIO-
IVMU TPAHCIIOPTUPYEMOM CPeAE 3l THEIMU
TIOKPBITUSIMU U IPOIIUTKOM; APyTHE MaTepra-
ABI, OTBedarlue TpeOOBAaHUAM YKa3aHHOU
CpeABl

IMMpuMeuaHue. Bo3pyXoBOABLI U3 acOeCTOIIEMEHTHEIX KOHCTPYKIIUM He AO-
IIyCKaeTCsl IPUMEHSITh B CUCTEeMAaX IPUTOYHON BEeHTUASIIUU.

AABAEHUSI B BO3AYXOBOAAX ONIPEAEASIOT KaK CYMMY IIOTePh AABAEHUS
Ha y4JacTKax CaMOro IIPOTS>KeHHOTO TPaKTa ceTu. Ha Ka’kKAOM ydacTke
noTtepu paBaeHud, [1a, cocTogaTt u3 noTeps Ha TpeHUe (RI) 1 Ha Ipeoao-
A€HUEe MEeCTHBIX COTIPOTUBAEHUM (Z):

p=RI+Z, (7.4)

rae R — yaeAbHas oTepsi AABA€HUS 110 AAWHE y4acTKa, 00YCAOBA€HHAS
TpenueM, [la/M; ] — AAMHA y4acTKa, M.
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TTAOIITAAD JKUBOTO CEUEHUST BOBAYXOBOAOB, M2, OIIPEAEASTIOT TIO (hOp-
MyAe

F=L/3600v, (7.5)

rAe L — pacyeTHBIN pacxop BO3AyXa, M>/4; v — CKOPOCTb BO3AyXa B BO3-
AYXOBOA€E, M/C (OOBIUHO ee MpUHUMAOT paBHoH 0,5...1,0 M/c).

[MTho1iaab >JKUBOTO CeUeHUS U pa3Mephbl BO3AYXOBOAA HAXOAMIT, 3a-
AaBasCh CKOPOCTHIO ABUJ)KEHHUS BO3AyXa B HeM. [loTepu pAaBAeHUS Ha
TpPeHUE OIIPEAEASIOT C IIOMONIBIO CIIEIUANBHBIX TAOAUIL UAW HOMOI'PDAMM
(puc. 7.8), cOCTaBAEHHBIX AL KPYTABIX CTAABHBIX BO3AYXOBOAOB. Ecan
BO3AYXOBOABI AAST KAHAABHOM CHUCTEMBI BEHTUASIIUN ITPEAIIOAAraeTCs
BBIIIOAHSTD IIPSIMOYTOABHBIMHE, TO AASI KQ&XKAOT'O y9aCTKa PAaCCUUTHIBAIOT
pAuaMeTp d, paBHOBEAMKOTO (3KBHBAAEHTHOI'O IIO TPEHUIO) KPYTAOTO
BO3AYXOBOAQ:

_ 2ab

d, = ,
a+b

(7.6)

A€ @ U b — AAWHEI CTOPOH IIPSIMOYTOABHOTO BO3AYXOBOAQ, M.

YaeAbHBIE IOTEPU AQBAEHUS Ha TpeHUe R, ollpepereHHBIe TT0 HOMO-
rpaMMe AASL CTAaABHBIX BO3AYXOBOAOB (CM. pHUC. 7.8), B CAyuae HEMeTaA-
AMYECKUX BO3AYXOBOAOB KOPPEKTUPYIOT, YMHO KA HaliAeHHOe 3HauUeHe
Ha KO3 PUITUEHT [3, KOTOPBIA AAS IIIAAKOTUIICOBBIX KAHAAOB paBeH 1,1;
AAS TIIAAKOOETOHHBIX — 1,15; AAst KupnuyHbIX — 1,3.

AT KaJKAOTO y4acTKa IoTepu AaBAaeHUd, [1a, Ha mpeopOAeHNe MeCT-
HBIX COIIPOTUBAECHUU PACCUUTHIBAIOT II0 (hopMyae

2
Z= Zg%, (7.7)

TAE z& — cyMMa KO3 PUIUEHTOB MECTHBIX COIIPOTUBACHUY Ha KaXK-

2
AOM y4YaCTKe; % — AMHaMHuYecKoe AaBAeHUe, [1a, onpepeaseMoe 110
HOMOrpaMmMme (cM. puc. 7.8).

B ceTu BO3AyXOBOAOB IIOTEPH Ha MECTHBIE COIIPOTHBAEHUS COCTaB-
Ag10T 80...90 % oT 00IUX IOTepPh, IO3TOMY NIPU KOHCTPYHPOBAHUU
CHUCTeM BEeHTUASIIUNU HY’KHO M30eraTh pe3KuX IIOBOPOTOB, AMIIHUX 3a-
ABIDKEK, KAQIIAHOB HA BO3AYIITHOM TPAKTeE.

[MTpeumytiecTBaMu CUCTEM €CTECTBEHHOMN BEHTHUASIIUU SBASIOTCS
MIPOCTOTa KOHCTPYKIMU ¥ CPABHUTEABHASI AETKOCTH OOCAYKUBAHUS,
HEeAOCTATKOM — MAaABIA PAAUYC ACUCTBUSA, OCOOEHHO AAS IIOMEIeHUN
C HeOOABIIUMHU U30BITKAMU TEIIAOTHI.
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KOHCTPYKTUBHBIE OCOBEHHOCTYA
MEXAHWUYECKOI BEHTUNALAN

B nmpakTuke IpOEKTHPOBAHUSA IIOMUMO €CTECTBEHHOM BEBITSI)KHOU
BEHTUASIIINN IINPOKO IIPUMEHSIOT O0IIe0OMEeHHYIO U MeCTHYIO MeXa-
HUYEeCKYIO BEHTUASIIUIO, KOTOpasi, KaK y’Ke OTMe4JaAoCh B ITOApasa,. 7.1,
MO>XeT OBITh BHITSIDKHOMW, IPUTOUYHON U IPUTOUYHO-BHITSIKHOU.

MexaHUUYeCKyI0 BEHTUAGIINIO, T.€. BEHTUAILIUIO C NCKYCCTBEHHBIM
MOOY>KAEHHUEM, IIPEAYCMATPUBAIOT:

€CAM MeTEOPOAOTMYEeCKUE YCAOBUS U YUCTOTA BO3AyXa HE MOTYT OBITh
obecIieueHBl BEHTUASALIMEN C €CTEeCTBEHHBIM ITOOYKAEHUEM;

AAS TIOMeIleHUM 1 30H 6e3 eCTeCTBEHHOTO IIPOBETPUBAHNA.

CMelllaHHYIO BEHTUASLIMIO, T. €. MEXaHNYECKYIO C YaCTUYHBIM UCIOAB-
30BaHHEM eCTeCTBEHHOI'O ITOOYKAEHUS, MOXKHO IIPOEKTUPOBATH AASL
TIPUTOKA UAYM YAAAEHUS BO3AYXA. AAs OOIIIeCTBEHHBIX U AAMUHUCTPATUBHO-
OBITOBBIX IIOMEIIIEHUN B PalflOHAX C PACUETHOU TEeMIIepaTypOu HapyK-
HOro Bo3ayxa —40 °C 1 HuXe (mapaMeTpsl b) BEeHTUAAIUIO HY KHO IIPO-
€KTHPOBaTh, KaK IIPaBUAO, C UCKYCCTBEHHBIM ITOOYKACHHUEM.

IMpu MexaHUYeCKOM BBITSI>)KHON BEHTUASIIMM (CM. puc. 7.2, 6) u3s
TIOMeIlleHUS OPTraHU30BaHHO YAQALIOT 3arpsI3HEHHBIN BO3AYX, @ IPUTOK
BO3AyXa IPOMCXOAUT HEOPraHM30BAHHO — 3a CYeT II0ACOCA eTo Jyepes
BCE HEMIAOTHOCTU CTPOUTEABHBIX KOHCTPYKLOUM. [Tpu 3TOM B XOAOAHBIN
IIepHOoA TOAd B IIOMellleHUe IIOCTyIaeT 3HauuTeAbHOe KOAMYECTBO XO-
AOAHOTO BO3AyXa. DTO IPUBOAUT K OXAQKAECHUIO IIOMeIllleHuUs, a IpHu
OOABIINX 00BEMAaxX IIOACACEIBAEMOI'O BO3AYXa BBEI3BIBAET HENPUSITHOE
OLIyIITeHUEe XOAOAHOTO AYThS.

ITpueMHEBIE OTBEPCTHUA AAST YAAAEHUSA BO3AYXa BBHITAKHOUM BEH-
TUASALIMEN U3 BepXHelN 30HBI IPOU3BOACTBEHHBIX IIOMEIIeHN pa3Me-
IatoT:

TIOA TIOTOAKOM MAU HOKPBITHEM, HO He HIJKe 2 M OT IoAa A0 HU3a
OTBEPCTUM IIPU YAAAEHUM U30BITKOB TEIAOTHI, BAGTH U BPEAHBIX I'a30B;

He HIKe 0,4 M OT IAOCKOCTH ITIOTOAKA MAU ITOKPHITHI AO Bepxa OT-
BEPCTUM IPU YAAAECHUU B3PBIBOOIIACHBIX CMeCceM ra3oB, IIapoB U a3po-
30A€H (KpOMe CMeCH BOAOPOAA C BO3AYXOM);

He HIKe 0,1 M OT IIAOCKOCTH TTOTOAKA UAU TOKPBITHS AO Bepxa OT-
BEPCTHUM B ITIOMEIeHUSIX BEICOTOM 4 M 1 MeHee uAM He HiKe 0,025 BBI-
COTHI TIOMellleHus (Ho He 6oaee 0,4 M) B ITOMellleHUsSIX BBICOTOM OoAee
4 M IIpU YAQAEHUM CMeCH BOAOPOAA C BO3AYXOM.

ITpueMHBIe OTBEPCTUS AT YAAACHUS BO3AyXa OOIe0OMeHHOU BeH-
THUAALIMEN U3 pabodell 30HBI IPOU3BOACTBEHHBIX IIOMENIEeHNN pa3Me-
IIAIOT Ha ypoBHE A0 0,3 M OT moAa AO HU3a OTBEPCTUU.
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MecTHast BBITSKHASI BEHTUASIUS TIPeAHa3HaueHA ANST YAAASHUS 3a-
TPSI3HEHHOT'O BO3AyXa HEIIOCPEACTBEHHO OT NCTOYHHMKOB 00pa30BaHUSA
BPEAHBIX BHIAeAeHUN. Ee BLIIOAHSIOT B BUAE PA3AWYHEBIX YKPBITUN, BEHI-
TSIKHBIX 30HTOB, BBITSJKHBIX IITKAOB, OOPTOBBIX OTCOCOB.

KoAruecTBO BO3AyXa, M3/4, KOTOPOE HEOGXOAUMO YAAAUTD, OTIPEAE-
ASIOT, IOAB3YICH (POPMYyAOH (7.9):

L = 3600Fv, (7.8)

rae F — TIAOIIaAh OTKPBITHIX ITPOEMOB, Yepe3 KOTOPHIE 3aCachlBaeTCs
BO3AYX, M2 V — CKOPOCTL ABUJKEHMS BO3AYXA B OTUX IIPOeMax, M/C.

YKPBITUS C OTCOCOM XapaKTepHU3yIOTCS TeM, YTO UCTOYHMK
BPEAHBIX BBIAEAEHUM HaXOAWTCS BHYTPU HUX U B pe3yAbTaTe UCKYC-
CTBEHHO CO3AaBaeMOI'0 Pa3peskeHUsI BpeAHEbIe BelllecTBa He MOTYT II0-
IIacTb B BO3AYX noMemeHUss. OcoGeHHO OOABIIOE 3HaUeHUEe TaKue
YKPBITUSI UMEIOT Tpu 60pbbe C MBIABIO, TaK Kak IIpUMeHeHue o0Iie-
OOMEHHOU BEHTHUAAIINU B 3TOM CAydae Maro3(deKTUBHO. B mpakTuke
HanboAee PacIpPOCTPaHEHBl Pa3AUYHEBIE 3aIUTHO-00EeCIBIAMBAIONIIE
KO>KyXH, KOTOPBIMHU CHAO’KaI0T MAU(OBaAbHEIE, OOAUPOUYHEIE, IIOAUPO-
BaAbHBIE, 3aTOUHBIE, AepeBooOpabaThIBaOIe U HEKOTOPEIE ApyTrue
CTaHKM.

KoAndecTBo Bo3Ayxa, M3/4, HEOOXOAMMOE AASI VAAACHUS TIBIAM, AAST
3aTOYHBIX, IMMAU(POBAABHBIX U TOAMPOBAABHBIX CTAHKOB OTIPEAEASTIOT 10
dopmyre

L=K,d (7.9)

Kp!
rae K, — pasmepHEIi Koaddunuent, M/ (4-Mm); d
MM.
Kosddpunuent K, 3aBUCUT OT AMaMeTpa Kpyra U AAsl 3aTOYHBIX
U MAUQOBAABHBIX CTAHKOB COCTaBAsgeT 1,6...2, @ AAS IIOAMPOBAABHBIX
CTaHKOB C BOMAOUHBLIMU M MaTE€PUaTHIMU KpyramMu — 4...6, M3/ (4-Mm).
BEITA>XHOM 30HT OPEeACTaBAIET COOOM MeTaANUeCKNY KOATIAK,
pacrionaraeMbI HaA MCTOYHMKOM BPEAHBIX BEIAGAeHUHN. BcackiBaroiiee
CedeHHE KOAINIaKa uMeeT HOpPMY, TeOMEeTPUUYECKU ITOAOOHYIO TOpU-
30HTAABHOU IIPOEKIUM O00AaKa BPEAHBIX BhIAeAeHUU. PazMep Ka>kpaou
CTOPOHBI IIPSIMOYTOABHOT'O 30HTa ONPEAEASIOT U3 BhIpakKeHUs

B=b, +0,8h, (7.10)

rae by — pa3Mep CTOPOHEI (MAU AMaMeTp) IPOeKIUM 0OAaKa BEIACACHUI,
M; h — paccTosgHue OT IOBEPXHOCTHU MCTOYHMKA BHIAEACHUM A0 IPHU-
€MHOT'0 OTBEPCTUS KOATIAKQ, M.

AN pPaBHOMEPHOCTU BCACHIBAHUS YTOA PACKPBITHS KOAIIAKa IIPUHU-
MaroT paBHBIM He MeHee 60°, a paccTossHre h — 1o BO3MOKHOCTU MUHU-
MaABHBIM, TaK KaK B 3TOM CAydae Bo3pacTaeT 3(P(eKTUBHOCTE 30HTA.
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BriTsokka
A ~
77
X
700 700
7 7z
a 9

Puc. 7.9. BbiTaxkHoM wkad:
8 — C HWXHWUM oTcocoMm; 6 —

C BEPXHM OTCOCOM

[Tpm yAaAeHUU TEIIAOTO BO3AYXa, BAa-
I'l CKOPOCTH BO3AYXa B TOPU30HTAABHOM
CeueHHUU KOAIlaKa NPUHUMAIOT PaBHOU
0,15...0,25 M/c, a Ipu YAQA€HUU TOKCHUU-
HBEIX BenjectB — 0,5...1,25 M/c B 3aBUCH-
MOCTH OT YMCAA OTKPBITHIX CTOPOH 30HTA
(6OABIITIE 3HAUEHUS AAST 30HTOB, OTKPBITHIX
CO BCEeX YeThIpeX CTOPOH).

BriTaxunou mkad (puc. 7.9) cos-
AaeT YKpBITUE CO BCEX CTOPOH UCTOYHUKA
BPEAHBIX BEIAGACHUM. AN HaOAIOAEHUS 3a
paboToi B mKady IpepaycMaTpUBAIOT pa-
Ooure TPoeMHbl, 3aKphIBaeMble TTOABUKHBI-
MU CTBOPKaAMU. BRHITS>KHBIe HIKadbBl UC-
MIOAB3YIOT B XUMHYECKHUX Aa00pPaTOPHUIX,
IpU TepMUUYECKOM U TaAbBaHMUECKOU 006-

paboTKe MeTaAAOB, OKpPAcKe, pa3Becke U pacacoBKe CBHITyYUX MaTe-
PHAAOB U ApP. B 3aBHCHMOCTH OT XapaKTepa BPEAHBIX BHIAGACHUN U UX
TEMIIEPATyPhl CKOPOCTb BO3AYXQ, 3aCACBIBAEMOT0 B IIKa( uepe3 pabo-
yBe OTBEPCTHUs, IPUHUMAIOT paBHOU OT 0,5 (Hapbl KUCAOT, CIUPTOB
u Ap.) Ao 1,5 M/c (mapsl CBHUHIIQ, PTYTH, IITUAHUCTBIX COEAUHEHUN

U Ap.)-

BopTtoBEle oTcoCH (puc. 7.10) KOHCTPYKTUBHO IIPEACTABASIOT
Cco0O01 1leAeBbIe BO3AYXOIIPUEMHUKY, paclioAaraeMble COOKY OT 3epKa-
Ad BPEAHBIX BBHIAeA€HUU. Takue OTCOCHI HaXOASIT MPUMEHEHUe B TeX
CAy4YasX, KOTAQ YKPBITHE NCTOUYHHUKA BPEAHBIX BEIAGACHUN KOJKYXOM IO

BLITH)KKa

BopToBoii oTcoc

Puc. 7.10. BopToBble 0TCOChHI BaHH:
a8 — npv Manow AfivHe BaHHbl; 6 — npy 6onbLLIO ANYHE BaHHbI
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TEXHUYECKUM MTPUYNHAM He TPEACTABASIETCS BO3MOKHBIM (ITPU TPaB-
AEHUM METAaANOB U HaHEeCEHUY TaAbBAHOIIOKPBITUY, IIMHKOBAaHUY, Cepe-
OpeHUH, B IMpoIlecce KOTOPHIX BHIAEASIOTCS Haphl KUCAOT, IIeAOUel,
[UAHUCTBIU BOAOPOA M T.IL.).

[MTpu mmpuHe BaHH A0 0,5...0,7 M BCIIOAB3YIOT OAHOOOPTOBEIE OTCO-
CBI, IpY OOABIIIEH HIUPUHE — ABYXOOPTOBBEIe. CKOPOCTH 3aCaChIBAEMOTO
B IIleAb BO3AyXa MpuHUMaIOT paBHoU 0,3...3 m/c. [1pu muprHe BaHH
6oaee 1,5...2,0 M TpUMeHSAIOT OOPTOBBIE OTCOCHI CO CAYBOM, B KOTOPBIX
BO3AYX IIOAQETCS C IIPOTUBOIOAOKHOMN OT II[EAM OTCOCA CTOPOHBI AAS
VAyUIIIeHUs BCACBIBAHUS B IIEAb.

KoAruecTBO BO3AYXa, M3/4, HEOGXOAUMOE AASI CAYBA, OTIPEAEASIIOT
1o opMyAe

L., =300KAB?, (7.11)

rae K — koaddunuenT, 3aBUCALUN OT TEMIIEPATYPHL JKUAKOCTU B BaH-
He, usMensiemoii ot 0,5 (arg 20°C) po 1 (arg 70...95°C); A — AAuHA
BaHHBI, M; B — mIUpuHa BaHHBI, M.

KoAndecTBO BO3ayxa, M3/4, oTcackiBaeMoe GOPTOBLIM OTCOCOM CO
CAYBOM,

Ly, = 6L, (7.12)

Iupuny IeArn 60PTOBOrO OTCOCA IPUHUMAIOT paBHOM 40... 100 MM,
HIMPUHY LIeAN CAyBa DpuHUMatoT paBHoM 0,0125 mmpuHEI BaHH, HO He
MeHee 5 MM.

ITpuToyHast BEHTUAAIVS C MEXaHUYECKUM ITOOYKASHUEM ABUKEHUS
BO3AyXa (CM. puc. 7.2, a) ObIBaeT COCpepOTO4YeHHAasd U paccpe-
AOTOUYeHHas. [Ipy HaAUYNUM TOABKO IPUTOYHON BEHTUAIIINU UMeeT
MeCTO HeOpTaHM30BaHHOE yAaAeHUe 3arpsi3HeHHOTrO BO3AyXa U3 Io-
MelleHus.

[TpUTOYHYIO BEHTHUASIIIUIO IIPUMEHSIOT B TIOMEIIEeHUSIX, B KOTOPBIX
He IIPOUCXOAUT CIEeIU(PUUECKOe 3arpsi3HEHNE BO3AyXa UAU HEOOXOAU-
MO CO3AaTh He3HAUNTEeALHOE ITOBHIIIEHHOE AABAEHUE.

B pabGouyio 30HY IPOU3BOACTBEHHBIX IIOMeIleHUN IIPUTOUYHBIN BO3-
AYX U3 BO3AYXOPACIpPeAEAUTEAEN TOAQIOT TOPU30HTAABHBIMU CTPYSAMU,
BBEIITyCKaeMBIMU B IIpepeAax pabouel 30HBI; HAKAOHEHHBIMU BHU3
CTPYSIMU, BHIITYCKAEMBLIMU Ha BHICOTE 2...4 M OT TIOAQ; BEPTUKAABHBIMHA
CTPySIMH, BBHIIIYCKAeMBIMU Ha BHICOTe 4...6 M OT noaa. [Ipu He3Haum-
TEABHBIX U30BITKaX TEIAOTHI IPUTOUYHBIN BO3AYX B IIPON3BOACTBEHHEBIE
TIoMellleH!s MOKHO II0AABATh U3 BO3AYXOpPaCIpeAeAuTeAel, pacIoAO-
>KeHHBIX B BepXHeU 30He, BePTUKAABHBIMU UAU HAKAOHEHHBIMU CTPYSI-
MU, HallpaBA€HHBLIMU CBEPXy BHU3.
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B mpou3BOACTBEHHBIE TTOMEITEHUS C BHIAGACHUSIMU ITBIAU TIPUTOUYHBIN
BO3AYX HY’KHO IIOAABATh CTPYSIMH, HAIPABAEHHBIMM CBEPXY BHU3 U3
BO3AYXOpacCIIpEAEAUTEAEH, PACIIONOKEHHBIX B BEPXHEH 30HE.

B nomenieHusa pa3AMYHOro Ha3HaUeHUS IIPU OTCYTCTBHUY BBIAGAEHUS
IIBIAW IPUTOYHBIN BO3AYX MOJKHO IIOAGBATH CTPYSIMU, HallpaBA€HHBIMU
CHU3Y BBEPX U3 BO3AYXOPACIPEAEAUTEAEH, PACIIOAOKEHHBIX B OOCAY-
KMBaeMOU UAU pabouelt 30He.

ITpuTOuHBIN BO3AYX LleArecOOOpa3HO MOAABATH Ha MOCTOSTHHEIE Pa-
OoYne MecTa, eCAY OHU HAaXOASATCS Y UICTOUHUKOB BPEAHBIX BEIAEAEHHUH,
MAST KOTOPBIX HEBO3MOJKHO YCTPOMCTBO MECTHBIX OTCOCOB.

MecTHYI0 IPUTOUHYIO BEHTUASIIIUIO IIMPOKO HUCIOAB3YIOT AAS CO3-
AaHMg TpeOyeMBIX IapaMeTpOB MUKPOKAUMATa B OTPaHNYeHHOM 0Obe-
Me, B YaCTHOCTH, HETIOCPEACTBEHHO Ha pabodeM MecTe. OTO AOCTUTAET-
Cs1 CO3paHUEM BO3AYILIHEIX 0a3MCOB, BO3AYIIHEIX 3aBeC (CM. ToapasA,. 3.10)
¥ BO3AYIIHBIX AYIIEH.

Bo3AYUIHB Y 0a3uUC CO3AAIOT B OTAEABHBIX 30HaX pab0o4ux II0-
MeIllleHUM C BBICOKOM TeMIIepaTypoM. AAd 3TOTO pabOvyIoO IAOIIAAKY
OTPaHUYEHHOM IINOIIAAY 3aKPBIBAIOT AETKUMU II€PEABUIKHBIMU IIepe-
TOPOAKAaMM BBICOTOM 2 M U B OTOPO’KEHHOE IMPOCTPAHCTBO MOAAIOT CO
ckopoctrio 0,2...0,4 M/c 6oree XONOAHBIM BO3AYX.

CranpunoHaApHBIE BO3AYVIIHBIE AYIIU IPEACTABASIIOT COOOU
OOIINIM BO3AYXOBOA C IIPUTOYHBIMHU (AYIIMPYIOIIUMHU) HacapkaMH, KO-
TOpBIe HAIIPABASIIOT CTPYIO BO3AyXa Ha pabodyue MecTa.

3abop BO3AyXa IIPOU3BOAUTCI AMOO CHAPY>KH, AMOO IIOAHOCTBIO UAU
YaCTUYHO M3 IOMEIeHUS (3TO TaK Ha3bIBaeMasl MIOAHASA UAM YaCTUYHAS
PEenUPKYyAIIINs).

[TepepABUXKHBIEe BO3AVIUIHBIE AYVIUIIHN COCTOST U3 BEHTUAS-
TOPAQ, ABUTATEASI ¥ Pa3AMYHBIX TPUCTIOCOOAEHNM (IIOACTABKH, OTPakAe-
HUS BEHTUASITOPA U Ap.). B HUX UCHIOAB3yeTCsI Hapy KHBIN BO3AYX UAU
BO3AYX ITOMeEIeHU4.

B mmexax 3aBOAOB CO 3HAQUUTEABHBIMU BHIAGACHUSIMHU BPEAHBIX ra30B
¥ [IApPOB, BAGTU U TENAOTHI LIMPOKO IPUMEHSIOT IPUTOYHO-BBITSDKHYIO
BEHTUASILUIO, [IPEACTABASIOLNLYIO0 COOOM KOMOMHAIIUIO IPUTOYHOU U BHI-
TSDKHOYU BEHTUASAIIUU (CM. puUc. 7.2, B).

AT TIOMelleHnM KaTeroputt A u b, a Takyke AAST TPOM3BOACTBEHHBIX
TIOMeIIeHUM, B KOTOPBIX BBIAEASIOTCS BPeAHbIEe BellleCTBa UAU IIPUCYT-
CTBYIOT pPe3KO BEIPa’KeHHBIe HEeIIPUSATHBIE 3allaxy, IPeAyCMaTPUBAIOT
OTPULATEABHBIN ANCOAAQHC.

Tak Ha3BIBAIOT PA3HOCTH PACXOAOB BO3AYXQ, IIOAABAEMOIO B IIOMe-
1leHMe (3AaHMe) U YAAASIeMOTO U3 Hero CUCTeMaMU BeHTHUASIIUU C UC-
KyCCTBEHHBIM ITOOY>KAeHHEM, KOHAUIITMOHUPOBAHMS BO3AYXa U BO3AYIII-
HOT'O OTOTIIAEHUS.
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OXPAHA ATMOC®EPHOIO BO3[YXA
OT 3ArPASHEHUI

Ha npOMBIIIAEHHBIX IPEAIPUATHASAX BEIOPACEIBAEMBIU B aTMOCHeEpPY
U3 CUCTEM MEeCTHBIX OTCOCOB M OOIIleOOMeHHOMN BEHTHUASIIUM BO3AYX,
copepsKalIui 3arpsa3H4gIolIie BpeAHbIe BeIlleCTBa, AOAKEH ITOABEPraTh-
Csl OYUCTKE, @ OCTAaABHOEe KOAWYECTBO BPEAHBIX BelleCTB HeOOXOAUMO
paccenBaTthb B aTMocdepe.

MeToarKa pacdeTa KOHIEHTPAIUYU B aTMOCPEPHOM BO3AYXE BPEAHBIX
BEeIIleCTB, COAEPIKAIIUXCS B BEIOPOCAX IIPEAIIPUATHH, IIPEAYCMATPUBAET,
YTO KOHIIEHTPAIIUU BPEAHBIX BEI[eCTB OT BEHTUASIMOHHBIX BEIOPOCOB
AQHHOI'O OOBEKTA C y4eTOM (POHOBBHIX KOHIIEHTPAIIUM OT APYI'UX BBI-
OpOCOB He AOAKHBI IIPEBHIIATE!

B aTMOC(epHOM BO3AyXe HAaCEeAEHHBIX MeCT — IIPEAEABHO AOIIYCTH-
MBIX MAaKCUMAaABHBIX PA30BBIX KOHIIEHTpanuii BpepAHBIX BemecTs (I[TAK,),
YCTaHOBAEHHBIX [ockoMcansnmupaHapa30poM Poccun, nam 0,8 ITAK, B 30-
HaX CAHUTAPHO-3alIUTHOM OXPaHbl KYpPOPTOB, KPYIIHBIX CAHATOPHEB,
AOMOB OTABIXa M 30HaX OTABIXa TOPOAOB;

B BO3AYyXe, IOCTyHAalolleM B IOMeIleHUsd IPOU3BOACTBEHHBIX
U aAMUHUCTPATHUBHO-OBITOBBIX 3AQHUN Uepe3 IIpUeMHBIEe YCTPOMCTBE,
OTKPBIBAEMEIE OKHA U IPOEMBI, UCIIOAB3yEMBIE AAS IPUTOKA BO3AYXA, —
0,3 npepeABHO AONYCTUMBIX KOHIIEHTPAIIUM BPEAHBIX BEIeCTB AASA
paboueii 30HBI TPOU3BOACTBEHHBIX moMelnenuit (ITAK, ;).

OuncTKy BEIOPOCOB IIBIAETA30BO3AYIIHON CMeCH MOJKHO He IIPeAy-
CMaTpUBaTh M3 CUCTEM C eCTeCTBEHHBEIM IOOYKAEHHEM, a TakKke U3
CHUCTEeM MaAOU MOIITHOCTU C UCKYCCTBEHHBIM ITOOYKAEHUEM, €CAU 3THU
BBEIOPOCEI He HAPYIIAOT TPeOOBAHUN COOTBETCTBYIOIIETO pasapeaa Ipo-
ekTa npepnpuaTus «OxpaHa aTMOC(EpPHOTO BO3AyXa OT 3arpsasHe-
HUAN».

AAST YIIPOILIIEHHUsI pacyeToB II0 OXpaHe aTMOC(EPHOIo BO3AyXa BBe-
AEHO TIOHSATHE YCAOBHbIU ucmouHuk. [Top HUM moppa3zyMeBaeTcda NCTOY-
HUK, 3aMeHAI0MIUY IPyNnny UCTOYHUKOB, HAXOAAIIUXCSA Ha KPOBAE
3MQHUA B IIPEAEAaX NAOLIAAU KpyTa puameTrpoM 20 M. OOmui pacxop
[IBIAETA30BO3AYIIIHON CMeCH TaKUX UCTOYHUKOB L < 10 M3/c. YcaoBHas
KOHIIEHTPANUS g, MI/M>, TI0 KaXKAOMY BPEAHOMY BeI[eCTBY He AOAJKHA
TIPEeBBIIATE (;, G, ¥ g3, @ AAS IIBIAM, KPOME TOT'O, AOAJKHA OBITH He DoAee
100 mMr/m3. 3HaUeHUs g, g, U 3 OIMPEACASIIOT IO CACAYIOIIUM (POP-
MyAaM:

H+D

q,=10 D

(7.13)

nt
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L

0 =qun; (7.14)
0,08IKq, .
g =22 P2 (7.15)

rae H — BBICOTA PACIIONOKEHUS YCThSI MCTOYHMKA HapA YPOBHEM 3E€MAH,
M; AASL TPYIIIBI UCTOYHUKOB BBEICOTY H OIIPEAEASIOT KakK BBICOTY YCAOB-
HOTO MCTOYHHMKA, PABHYIO CpeAHEMY apudMeTH4eCKOMY 13 BBICOT BCEX
HCTOYHUKOB I'PYHILL; D — AuaMeTp yCThd NCTOUHUKA, M; AASI YCAOBHO-
IO UCTOYHUKA, 3aMeHSIOIIero rpymnny U3 [ ICTOYHUKOB C AMaMeTpaMu
yctest Dy, Dy, ..., D, D = (D% + D2 + ... + D)%% ecAu yCThe MCTOYHUKA
He Kpyraoe, To D = 1,13F%5 tae F — MAOIIAAL MOMEPEYHOTO CeUeHUST
YCTBS HICTOYHUKA, M?; Gy, qj, ; — IPEASABLHO AOITYCTHMEIE KOHI[EHTPAIIUH,
Mr/M3, BpEAHBIX BEI[ECTB COOTBETCTBEHHO B BO3AYXE HACEAEHHBIX MECT
U B BO3AyXe paboueit 30HBI; L, — YCAOBHBIN PACXOA aTMOCHEPHOTrO
BO3AYyXa AAG pa30aBAeHUS BEIOpPACBIBAEMBIX BPEAHEBIX BeIlleCTB; IPU
PacCTOIHUAIX OT UCTOUYHHKA AO TPAaHUIIBI HaceaeHHOTo myHKTa 50, 100,
300, 500 M 1 6oAee YCAOBHBIM pPacXOp BO3AyXa PaBeH COOTBETCTBEHHO
60, 250, 2000, 6 000 M3/¢; L — pacxop IBIACTa30BO3AYIITHOM CMECH AAST
OAHOTO KOHKPETHOTO UAU YCAOBHOTO MCTOUHUKA, M/ C; | — pacCTosiHue,
M, MeXXAYy YCThbeM UCTOUHHUKA U TPUEeMHBIM YCTPOUCTBOM AAST HAPY’KHO-
To BO3AyXa IO TOopuU30HTaAY; pu I < 10D caepyeT npurumarts I = 10D;
npu I > 60D caepyer npuHuUMaTh I = 60D; AAST YCAOBHOTO MCTOYHUKA,
3aMEeHSONIEro TPYNIY U3 { UCTOYHUKOB, [ = (I; + I, + ... + 1})/i, tae I,
L, ..., I; — pacCTOSHUSA IO TOPU3OHTAAU KAaXKAOT'O U3 UCTOUHUKOB I'PYII-
IIBI, OCH CTPYY KOTOPBIX ITPU HAIIpaBAEHHUM BeTpa B CTOPOHY paccMa-
TPUBAEMOTO IIPUEMHOTO YCTPOMCTBA AAS HAPY’KHOT'O BO3AyXa BIIUCHI-
BalOTCA B ero rabapuTHble pa3dMephbl; K — KoaPUIMeHT, XapaKTepu-
3yIOUIUN yMeHbllIeHle KOHIJeHTPAllul BPEAHBIX BeIllleCTB B CTPYE,
onpeaeasgeMbir o CHull 2.04.05-91.

YCAOBHYIO KOHI[EHTPAITUIO ¢, MI'/M3, AASL YCAOBHOTO MCTOYHUKA C BHI-
OpOCOM BPEAHBIX BellleCTB, 00AapAaroOmMuX 3 HEeKTOM CyMMAllUU AeH-
CTBUS, IPUBEACHHYIO K OAHOMY BEIIeCTBY, OIIPEAEASIOT:

IIPU CPaBHEHUU C q; U g, II0 hopMyAe

q=qi+qs s+ In; (7.16)

n2 ni

IIpXA CPAaBHEHUU C g3 II0 (popmyae

q=qi+q g (717)

qp.32 qp.si
TA€ qj,...,q{ — KOHIIeHTPALMK BPEAHBIX BEIlleCTB, MI/ M3, 0OAAAAFOIIUX
9 deKTOM CyMMalluu ACUCTBUS; Qpis -1 Qnii Gpstr -1 Jpsi — COOTBET-
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crtBeHHO [TAK, 1 TTAK,, ; AAST BDEAHBIX BeIleCTB, 00AaAaI0IINX 3 dek-
TOM CyMMaIluu A€UCTBUS; [ — UYMCAO BPEAHBIX BEI[eCTB, 00AAAAQIOIINUX
3¢ deKToM cyMManUu II0 OTHOUIEHUIO K BO3AYXY pabodyel 30HHI.

N3 cucreM 00111e00MEeHHOM BEHTUAIIINU TOMEIleHNUM KaTeropuit A
u B, yAaAdOIINX BpeAHBIe BellleCcTBa 1-ro, 2-TO KAACCOB ONACHOCTH,
U MECTHBIX OTCOCOB BPEAHBIX U HEIIPUATHO ITaXHYIIIUX BEIleCTB U B3PHI-
BOOITaCHBIX CMecel BEIOPOCHI CAeAyeT IIPOU3BOAUTE BEPTUKAABHO BBEPX
yepes TPyOBl ¥ IIAXTHI, He UMeIoIe 30HTOB.

PaccrosHue 0T HCTOYHMKOB BEIOPOCA B3PEIBOOIIACHOM I1apOTra30B03-
AVIITHOM CMeCH A0 OAMJKAMINel TOUYKU BO3MOJKHBIX MCTOUHHUKOB BOC-
IIAaMeHeHUs (MCKpPHL, ra3bl C BLICOKOM TeMIIepaTypod M AP.) CAEAYeT
NIpUHUMAThL He MeHee 10 M. YKa3aHHOe pacCTOSTHHE HAXOAAT 10 (op-
MyAe

L, =4D—1—, (7.18)
0.1qxn
rae D — avamMeTp yCTbs MCTOYHHMKE, M; q — KOHIIEHTPAIIUS TOPIOYMX
rasoB, IAPOB, MTBIAU B YCThE, M/ M3}  ;— HVKHUM KOHIIEHTPAIMOHHBIIA
IIpeAeA PacIpoCTpaHeHUs IAaMEeHH AAS Ta30-, Tap0- U ITBIA€BO3AYIITHBIX
cMmecen, mr/me,

BBIOPOCHI OT CUCTEM BBITSI)KHOM BEHTUASIIIMU HY’KHO A€AATh OTAEAB-
HBIMH, €CAM XOTSI OBbI B OAHOM 13 TPYO MAU HIaXT BO3MOXHO OTAOKEHUE
TOPIOYUX BEIEeCTB UAU IIPU CMeNIeHWM BEIOPOCOB BO3MOXKHO 00paso-
BaHUe B3PBIBOOIIACHBIX CMECEH.

- ABAPVINHAS! BEHTUMAILMSI 1 OCOBEHHOCTH
EE YCTPOVCTBA

ABapUWHYIO BEHTUAAILUIO IIPOU3BOACTBEHHBIX [IOMEIIEHU M, B KOTO-
pble BO3MOJKHO BHE3aITHOe IIOCTYIIAeHNEe OOABIITNX KOANUYECTB BPEAHBIX
AU TOPIOYUX Ia30B, IapPOB UAU @3PO30A€eH, IIPEeAYyCMaTPUBAIOT 110 Tpe-
OOBaHUSAM TEXHOAOTOB.

Pacxop BO3pyXa AAS @aBAapUMHOM BBITSI)KHOM BEHTUASAIINU AOAKEH
OBITh TAKUM, YTOOBI IIPU €€ COBMECTHOM AEMCTBUU C OCHOBHBLIMU CHU-
CTeMaMU BEHTUASAIINU C HCKYCCTBEHHBIM ITOOY>KAEHUEM B IOMEIEHUIX
BBICOTOU 6 M 1 MeHee 00eCIIeunBaACS BOCBMUKPATHBIA BO3AYXOOOMEH 3a
1 4, a B IOMellleHUAX BBICOTOM OoAee 6 M YAQASIAOCH BO3AyXa He MeHee
50 M3/4 Ha 1 M? IIAOIIIAAM IIOAQ IIOMeEIeHUA.

ABapulHYIO BEeHTUALIIMIO B ITIOMellleHngax Kateropuil B, I' u A pena-
IOT C UICKYyCCTBEHHBIM TOOYKAEHUEM; AOITYCKAeTCsI MPUMEHATh aBapHii-
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HYIO BEHTUASAIIUIO C €CTeCTBEHHEIM ITOOY>KA€HUEM IIPU YCAOBUM 00e-
credeHUs1 TpeOyeMOro pacxopa BO3AyXa IPU PAaCUYETHBIX IapaMeTpax
B B TemnabIl IIeprUoA ropa.

AAs @aBapUUHOU BBITSPKHOM BEHTUAAIIUYN HYKHO UCIIOAB30BaTh!

OCHOBHBIE CUCTEMbI BBHITSIXKHOMN OOITe0OMEHHOM BEHTUASIIUU C Pe-
3epPBHBIMU BEHTUASITOPAMU AN @aBapPHUHHOIO PACXOAA BO3AYXQ;

CUCTEeMBbI @aBAPUWHOM BBITSI>KHOM BEHTUASIINM B AOTTIOAHEHHE K OCHOB-
HBIM CUCTEMaM (C pe3epBHBIMU BEHTUAITOPAMU), ECAM PACXOA BO3AyXa
B OCHOBHBIX CHCTEMaXxX He IIOAHOCTBIO ODOeclieunBaeT aBapUUHBIN BO3-
AYXOOOMeH;

TOABKO CUCTEMbI aBapPUUHOU BELITSIP)KHOU BEHTUASIIUYN, €CAU UCTIOAD-
30BaHWE OCHOBHBIX CHUCTEM HEBO3MOJKHO MAU HEIleAeCOOOpa3Ho;

TOABKO CUCTEMBI aBAPUNHOU TPUTOUYHOU BEHTUAIIINU AAST OAHOITaXK-
HBIX 3AaHUU.

BeITS)KHBIE YCTPOUCTBA (PELIeTKU UAU IATPYOKU) AASA YAAACHUSA
BO3AYyXa CHCTeMaMU aBapUMHOM BEHTUASINU IleAecOOOpa3Ho pa3Me-
1IaTh B paboueil 30He IIPU BHIAGACHUU T'a30B U MapoB, UMEIOIUX IIPU
IIOCTYIIA€HUU HUX B IOMellleHle YAEABHBIN BeC OOABIIIe YAEABHOT'O Beca
BO3AyXa B paboyell 30He; B BepXHel 30He IPU BEIAEAEHUU I'a30B U I1a-
POB C MEHBIINM YAEABHBIM BECOM.

ABapUIHYIO BEHTUAAIIAIO A YAQACHUS AbIMA IIPU IToKape (IIpOTHu-
BOABIMHASl BEHTUAAIUSA) IPEAYCMAaTPUBAIOT C IIeAbI0 O0eclieueHUs
3BAKyallUM AIOAEH U3 IIOMeIlleHUM 3AaHUS B HAUaAbHON CTaAUM I10>Kapa,
BO3HUKIIIETO B OAHOM U3 ITOMEIIeHUM.

BEITS>KHYIO IPOTUBOABIMHYIO BEHTHUASAIINIO MOHTUPYIOT AAS YAQAE-
HUS ABIMA U3 Ka)KAOTO IIPOU3BOACTBEHHOI'O U CKAGACKOTO ITOMEIIeHUS
(c mocTOIHHBIMU paboYUMU MecTaMu) 0e3 eCTeCTBEHHOI'O OCBeIleHUs
WAM U3 Ka’KAOHU YaCTHU IOMeIleHUs C eCTeCTBEHHBIM OCBellleHueM (6e3
doHapeli), HaXOAJIIENCS OT HAPY>KHBIX CTeH C OKHaMU Ha PaCCTOSTHUM
I, ecAru moMerieHre oTHeceHO K KateropusiM A, b u B (a Takke I'u A B
OAHOBTa’KHBIX 3paHUAX IV cTeneHm orHecToikocTu). PaccTosHue
I onlpepeAsdIOT B 3aBUCUMOCTH OT NIPUXOAAITENCS Ha 1 M AAMHEBI HapysK-
HBIX CTE€H IIOMEIeHUs IIAOIIAAM OKOH F, pacnoAOKeHHBIX Ha 0,2 M u
BBIIlle ABepel 3BaKyalJMOHHBIX BEIXOAOB!

By M2/ Moo 0,3 u MeHee 0,4 0,5 u 6onree
T S 15 20 30

Pacxop ApIMa, yAGASIEMOTO BEHTUASITOPOM M3 KOPUAOPOB UAU XOAAOB
3MQHUS, OIIPEAEASTIOT, IPUHUMAS IIOACOCHI BO3AyXa Yepe3 HeIIAOTHOCTH
ABIMOBOW IIIAXTHI [TO PacyeTy UAU B KoandecTBe 100 M3/4 Ha 1 M ee BEHI-
COTBHI M Ha | M AAWHEI OTBETBACHUU OT IIAXTHL [IpW 3TOM y4HTEIBAIOT
TaK’Ke ITOACOCHI BO3AyXa depe3 BO3AYXOBOABL.
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ABIMOBBIE KAQTIAHBI Pa3MeIlaioT oA TOTOAKOM KOPUAOPA UAU XOA-
Ad. MOXXHO IPUCOEAUHATH ABIMOBEIE KAQIIAHBI K ABIMOBBIM IIaXTaM
yepe3 rOpUu30HTAABHOE OTBETBACHUE AAMHOM He Ooaee 15 M.

AAST yAAAeHUS AbIMa U3 KOPUAOPOB UAU XOAAOB CAEAYET UCIIOAB30-
BaTh OTAEABHBIE CUCTEMEI C MCKyCCTBEHHEBIM TOOYKAeHUeM. K cucrteMe
AOITYCKaeTCsl IIPUCOEANHATh ABe IIaXThl (B IPeAeAaX OAHOI'O IPOTUBO-
MOKapHOTO OTCeKa 3AaHHUs) C BEHTUASTOPOM, PAaCCUUTAHHBLIM Ha
OOABIIINM PACXOA ABIMa OAHOM M3 IIaXT C YIETOM IIOACOCOB 4Yepe3 He-
IAOTHOCTH O0OemX IIaxT.

Pacxop, AbIMa, KI/4, yAQASIEMOTO HETIOCPEACTBEHHO M3 ITIOMEIleHNs,
OIIPEAEASIIOT IO POPMYAE

G, =11GF,

AB!

(7.19)

rae G — pacxop BO3AyXa, MOCTYIAIOIIEro B TOpsllee MOMeIlleHUe, PaB-
HbIM 18, 14 viau 9 TeIC. KT/4 Ha 1 M? ABepeil 9BaKyal[MOHHBLIX BEIXOAOB
U3 IOMeIlleHUsI COOTBETCTBEHHO IIPU OAHOM, ABYX MAU Tpex u 6oaee
TIOCAEAOBATEABHO PACIIOAOKEHHBIX ABEPSIX Ha IIyTH 3BaKyallul HapyKy;
F,, — TIAOIIAaAb ABepeil moMeleHust, M2

YUnCcAO ABIMOBBIX KAQIIAHOB AAS TOMEIEHUSI C HEITOCPEACTBEHHBIM
YAQAEHHUEM ABIMA OIIPEAEASIOT II0 IPUBEAECHHBIM HIJKe POpMyAaM, IIPU-
HUMas1 OOABIIIee M3 OAYYEHHBIX 3HAaUeHUN:

G
N, =2,75-107 —2 (7.20)
FEov, v,
N, =1OOFH%, (7.21)

A

rae F,, — maomiaab CBOGOAHOTO CeueHUst ABIMOBOTO KAallaHa, M% v, —
CKOPOCTb ABMJKEHUSI AbIMa B OTKPBLITOM KAAIlaHe, M/C; ¥, — YAEABHBIN
Bec AbIMa, H/M%; F, — IAOLIAAL IIOMEI[EeHUsT, M2,

Otromenue N,/N;, OKpyTA€HHOE A0 OAMIKAUIIETO IEAOTO YHCAQ,
OIIPEAEASIET UMCAO ABIMOBBIX 30H ITIOMellleHUsI. B Ka>kp011 ABIMOBOM 30HE
pa3MellaloT paBHOE YHUCAO ABIMOBBIX KAAIIAHOB, OOBEAUHSS UX B TPYII-
IIBI, IPHUCOEAMHSIEMBIE K BEITSI>KHOMY BO3AYXOBOAY AU ABIMOBOM IIIax-
Te. PaccTosgHme MeXXAY IPyIIaMyu KAAllaHOB IPUHUMAIOT MaKCUMaAb-
HBIM, HO He Ooaee 30 M. AAST Ka’KAOU ABIMOBOM 30HBI, KaK IIPaBUAO,
IPEeAyCMaTpPUBAIOT OTAEABHEIE BBEITSKHBIE CUCTEMEBI C MCKYCCTBEHHBIM
nobyxpeHueM. OO1IHUe BEITI)KHBIE CUCTEMBI C HCKYCCTBEHHBIM ITOOY K-
AeHUEeM NPUMEHSIOT He OoAee UeM AASL UeThIpeX ABIMOBBLIX 30H MAU
TIOMeIeHUY B IIpepeAax OAHOTO dTa’ka. CKOPOCTh ABHJKEHUST AbIMa
B KAAllaHax, IIaxTaX U BO3AYXOBOAAX IIPU YAAAEHUM AbIMAa CUCTEMOM
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C MCKyCCTBEHHBIM MTOOYKAEHHEM NIPUHUMAIOT He MeHee 20 M/c, a Ipn
YAQAEHUH AbIMa C €CTECTBEHHBIM IMOOYKASHUEM — II0 pacuerTy.

YAEABHBIU BeC Vi, ABIM@, YAAASIEMOTO U3 IIOMEeIeHUNM 00beMOM
10 Teic. M® u MeHee, caepyeT mpuHUMaTh 4 H/MS ipu ropeHun KUAKO-
cTed u rasos, 5 H/m® — mpu ropenun tBepabix Tea u 6 H/M3 — npnm
TOPEeHUU BOAOKHMCTHIX BEIeCTB.

YAEABHBIU BeC ABIMA, YAQASIEMOTO M3 NOMeIleHUu o0beMoM Ooaee
10 TBIC. M3, CAEAYET OIIPEAEASITE TI0 POPMYAE

Y =Ymin +0,05(V;; —10), (7.22)

rae V, — 006beM IOMeIleHus, TEIC, M2,

[Thomaabk cBOOOAHOTO CeUEeHUs Ka>kKAOI'O ABIMOBOTO KaamaHa F,,
IPUHUMAIOT He MeHee 0,2 M?, a MAOIIaAL CBOGOAHOTO CeUCHMS ALIMOBOM
IIaXTHl IPYU YAAAEHUU AbIMa CUCTEMOU C eCTeCTBEHHBIM IOOY>KAEHU-
em — He Menee 0,5 M%2, CUCTEMBI ALIMOYAQACHHST PACCUUTEIBAIOT Ha
nmapameTphbl b Hapy’KHOTO BO3AyXa B TEIIABIM IIEPHUOA TOAQ.

AL cCCTeM NPOTUBOABIMHOU BBITSI)KHOM BEHTUASAIIUY IIPEAYCMATPHU-
BaIOT:

paAvaAbHBIE BEHTUASITOPEL C SIAEKTPOABUTATEASIMU Ha OAHOM BaAy
B HCIIOAHEHUHU, COOTBETCTBYIOIIEM KaTeropruu 0OCAY>KMBAeMOTO TIOMe-
1eHus1, 6e3 MITKUX BCTABOK;

ABIMOBEIE KAQIIaHBI U3 HETOPIOYUX MAaTepPHUanoB (C IIPEAEAOM OTHe-
croukocTu 0,5 4) ¢ aBTOMaTUYeCKUM, AUCTAHIIMOHHBIM U PYYHBIM UAU
aBTOMATUYECKUM U PYUYHBIM yIIpaBA€HUEM;

oOpaTHbIe KAAIlaHbl IIOCAE BEHTUAITOPA;

YCTPOMCTBa, oOeclieynBalolie BEIOPOC ABIMa B aTMOC(hepy Ha BbI-
COTe He MeHee 2 M OT KPOBAHY, C 30HTOM AASI CHICTEM C MCKYCCTBEHHBIM
OOY>XAEHUEM U C Ae(PAEKTOPOM AAS CUCTEM C €CTECTBEHHBIM OOYK-
AEHUEM.

BeHTHUAATOPELI CUCTEM BBITSI)KHOU IPOTUBOABIMHOW BEHTUAAIIUU
HY’KHO pa3MellaTb OTA€ABHO OT BEHTHUASITOPOB APYTHX CHUCTeM. AOITy-
CKaeTcs pa3MellleHre BEeHTUASITOPOB BBITSIKHBIX CUCTEM Ha KPOBAE
U CHApy KU 3pAaHUSA (KpoMe PalloHOB C pacueTHOM TeMIlepaTypoH Ha-
py>xHOrO Bo3pyxa —40 °C 1 Hu>Ke — mapameTpsl b).

OMPELENEHVE PACXOMA NMPUTOYHOO
BO30OYXA

KoanuecTBO pacxopyeMoro IpUTOYHOMN BEHTUASIIMEHN BO3AyXa Olpe-
MEASTIOT PACUEeTHBIM CIIOCOOOM, UCXOAS U3 YCAOBUU oOecleueHUs CaHU-
TapHO-TUTUEHUYECKUX HOPM M HOPM B3PHIBOIIOKApPHOM 0e30I1aCHOCTH.
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Pacxop Bo3ayXa OPEeAEASIOT OTAEABHO AAST TEIIAOTO U OTAEABHO AAS
XOAOAHOTO ¥ IIEPEXOAHOTO IIEPHUOAOB Iopd, IPUHUMAs OOAbIIee U3
3HaYeHUM, TIOAYYEeHHBIX II0 IPUBEACHHBIM HIKe (hOpMyAaM.

Pacxop, Bo3ayxa, onpepeAsieMbl nNo u30bumKaM ABHOU menAomal:

36Q—cLy, (tys —ty)

c(ty —ty)
tae Ly, 5 — COOTBETCTBEHHO PACXOA, m3/4, u Temmeparypa, °C, Bo3-
AyXa, YAAASIEMOTO U3 OOCAY’KMBaeMOU UAU pabouell 30HBI IOMeIleHUs
CUCTeMaMU MEeCTHBIX OTCOCOB, OOIIIeOOMEHHOM BEHTHUASIINeN 1 3a0u-
paeMoro Ha TeXHOAOTMYEeCKUe HYKABL; () — SIBHBINM U30BITOYHBIN TEIIAO-
BOU IIOTOK, IIOCTYTIAIOIIUK B IOMellleHue, BT; ¢ — yaeAabHasd oObeMHasd
TEIAOEMKOCTb BO3AYXa, paBHas 1,2 kKAK/ (M3 °C); t, — Temmeparypa
BO3AYyXa, °C, yAaasgeMoro U3 MoMellleHUs 3a IPeAeAaMU O0CAY>KUBaeMOM
uAU pabouel 30HEI; {;, — TeMIlepaTypa Bo3ayxa, *C, TopaBaeMoro B IO-
MellleHue.

[MTocTynaromuil B IoMellleHre TEIIAOBOM IMOTOK OT IIPSAMOM M pac-
CesTHHOM COAHEUHOM paAUAllvM YYUTHIBAIOT (IIPM OpPraHU3alui BEHTHU-
ASIIIMU) TOABKO AAS TEIIAOTO TIEPHUOAA TOAQ.

Pacxop Bo3ayXa, OIpepeAsteMBI N0 MACCe BhlJeASIOUUXCS BpegHbLX
Bewecms:

Lo=L,,+ : (7.23)

+m_Lp.3(qp.3 _qn)’ (724)

qy —qy

TAe M — Macca BPeAHOTO BeIlleCTBa, BHIACASIONIErOCsl B eAUHUILY Bpe-
MEHHU B BO3AYXe IOMEIIeHWUS], MI/Y; (5, Gy — KOHI[EHTPAI[US BPEAHOTO
BeIecTBa B BO3AYXE, YAAASIEMOM COOTBETCTBEHHO M3 paboder 30HEI
[IOMEIIeHNYsI ¥ 3a IIPeASAAMHU Pabodell 30HbL, M/ M2, ¢, — KOHI[EHTPAIIKs
BPEAHOTO BEIeCTBa B BO3AYXe, IOAABAEMOM B IOMeIleHne, Mr/ M,

HpI/I OAHOBpeMeHHOM BBIA€AC€HHH B IIOMellleHNN HEeCKOABKHUX BpeA-
HBIX BeIlleCTB, 00AAAAIONIUX 3(pPEeKTOM CyMMaluu AeHCTBUS, BO3AYXO-
OOMEH ONPEAEASIOT, CYMMUPYSI PACXOABI BO3AYXa, PaCCUYUTaHHBIE 110
Ka’kKAOMY M3 3TUX BEIeCTB.

Pacxop BO3AyXa, onpepeAdeMBId no u30bmKam BAAru (BOASIHOTO
napa):

L,=L

p.3

Qi prs (dp43 - dn)
p(dy —d )

rAe ® — U30BITKYU BAATH B MOMEIIEHUY, I'/4; p — MAOTHOCTDH IIPUTOY-
HOTO M YAQASIEMOTO BO3AyXa, IpUHUMaeMasi paBHOMU 1,2 kr/m3; d,; —
BAArocopepsKaHUe BO3AYXa, YAAASIEMOTO U3 0OCAyKUBaeMoy UAY pabo-
Yel 30HBI ITIOMEIIeHUs CUCTeMaMMt MeCTHBIX OTCOCOB, 00IIle0OMeHHOM’
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BEHTHUASAIIMEH M 3a6MPaeMoro Ha TEXHOAOTHYECKHUE HYKABI, T/KT; d; —
BAAQrocoAepykaHue BO3AYXa, IIOAABAEMOro B ImoMelenue, I/Kr; dy —
BAAQroCoAepsKaHMe BO3AYXa, YAAASIEMOTO U3 IIOMeIleHUs 3a IIpeperaMy
0OCAy’KMBaeMOM UAU pabouel 30HEI, I'/KT.

AAs ToMellleHnH ¢ 30BITKaMU BAATH HYKHO IPOM3BOAUTE IPOBEPKY
AOCTATOYHOCTHU BO3AYXOOOMEHa AAG NPeAYIpeRAeHusa 00pa3oBaHUI
KOHAEHCaTa Ha BHYTPEHHEN MOBEPXHOCTH HAPY’KHBIX OTPA’KAAQIOIINX
KOHCTPYKIIMY IIPM pPaCUeTHLIX ITapaMeTpax Hapy’KHOTro Bo3ayxa b B
XOAOAHBIN IIEPUOA T'OAQ.

Pacxop, Bo3ayxa, OonIpepeAsieMBIN No U30bmKAM NOAHOU MenAOMmb:

3’6QHOA _prs (Ip.3 _Ir{)
p(1y _IH)

rae Q.. — IOAHBIM TEIIAOBOM MOTOK, HOCTYIAIOIIUN B IOMEIIEHUE,
BT; I, ;, — yA@ABHOE TETIAOCOAEPIKAHUE (IHTAABIIHS) BO3AYXA, YAAASIEMOTO
13 00CAy’KMBaeMOM UAU pabouel 30HBI ITIOMeIeHNsI CUCTeMaMU MecCT-
HBIX OTCOCOB, 00IIIe00OMEeHHOMN BEeHTUAAIINEeN U 3a01paeMoro Ha TeXHO-
AOTHUYECKHe HYXABI, KAJK/KT; [, — yAEABHOE TEIAOCOAEp’KaHMe BO3-
AyXa, I0AABaeMOTO B IToMelreHne, KAK/KTr (OIIPEAEASIeTCs C YIeTOM
TOBBIIIEHUSI TEMIIEPATYPH); [, — yAeABHOE TEIIAOCOAEPIKAHUE BO3AYXA,
YAQASIEMOTO U3 IIOMEeIeHUs 3a IPeAEAaMU OOCAYKUBAeMOM UAU pabo-
JeM 30HBI, KAK/KT.

Pacxop, Bo3Ayxa, opepeAsaeMblll no HopMupyeMoll KpamHocmu BO3-
gyxoobmeHa:

Loy, = Lps+ , (7.26)

L,=Vn, (7.27)

rae V, — oGbeM moMelenus, M3 n — HOPMUPyeMasi KpaTHOCTh BO3-
Ayxoo0OMeHa, 4 7!,
Pacxop, BO3AyXa, ollpepeAsieMbIN N0 HOpMUPyeMOMY YgeAbHOMY pac-

X0gy NpumoiHOro Bo3gyxa.:

L, = F,k = NB, (7.28)

rae F, — maoIaan momertenust, M% kK — HOPMUPYEMEIN PACXOA TPUTOY-
HOTO BO3AyXa Ha | M2 IIAOIIIAAM TIOAQ rToMerrenust, M3/ (4 - M2); N — uwuc-
AO AIOAEU (IIOCeTUTeAel), pabourux MeCT UAU €AWHUI, OOOPYAOBAHUS;
B — HOPMUPYEMEBIN PACXOA MPUTOYHOTO BO3AYXa, M3/4, HA OAHOTO Ye-
AOBeKa (IIOCETUTEAS), OAHO pabodyee MECTO UAW €AWHUIY 060PyAOBa-
HUS.

[NapameTpbl Bo3ayXa ty, 5, dp 5 Iy, HY)KHO IPUHUMATL PABHBIMM Pac-
YeTHBIM IIapaMeTpaM B OOCAY>KMBAeMOU UAM pabodeli 30He MoMelleHUS,
a gp, — paBHBIM TTAK B paboueit 30He momelneHnuii. Pacxop Bosayxa
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AAd obecliedeHNsT HOPM B3PBIBOIIOKaPHON 0€30IaCHOCTHU OIIPEAEASIOT
o popmyae (7.24), 3aMeHsIst B Hel g, ¥ qy Ha 0,1qy o TA€ Gy — TO e,
4T0o B hopMyae (7.18).

HPOML -

o

11

KOHTPOJIbHbLIE BOMPOCHI

PacckaxuTe 0 Ha3Ha4YeHUN BEHTUNALNN.

Kak knaccuunumpyoT CUCTEMbI BEHTUNALUN?

B yem 3aknoyatoTCa NperMMyLLEecTBa MeEXaHNYECKOM BEHTUNALMNY
Kakune ycnosus cnegyeTt BbINONHATL NPY OpraHM3aumnm Bo3nyxoo6-
MeHa B MOMeLLEeHN?

Y70 Takoe KpaTHOCTbL BO3Ayx00bmeHa?

Kak paameLLatoT oTBEpCTMA Ans 3a6opa Hapy>KHOro BO3ayxa npu ero
rnopade B NomMeLLeHne?

Kak paccunTbiBaloT NoTepy AaBREHUs B BEHTUNALMOHHOM CcUCTe-
me?

Y70 Ha3bIBAETCS MECTHOW BbITSXKHON BEHTUNALMEN?

[ns Yero npegHa3Ha4eHbl CTaLMOHapHbIe BO3AYLLUHbIE AyLLINT

. Kakue TpeGOBaHI/IFI npegbABNATCA K yaanaemMomMy 13 nomMeLLeHnn

BO3[yXy OpraHbl 0XpaHbl Bo3dyLUHoro 6accenHa?

. dnavero npepHasHaveHa aBapunHasd BEHTUNALMA 1 KaKOBb ocobeH-

HOCTW ee ycTponcTea?

12. Kak paccunTbiBatoT pacxof NpUTOYHOro Bo3gyxa?



FnaBa 8

OB0PYOOBAHUE
BEHTUNAUNOHHBLIX CUCTEM
N EF0 PASMELLIEEHUNE

OBLLVE TPEEOBAHIS K BbIEOPY
BEHTUNALUMOHHOIO OGOPYI0BAHUS

BeHTUAATODEI, TPUTOYHEIE KaMephl, BO3AYXOHArpeBaTEeAH, TEIIAO-
YTHUAWU3ATOPHI, IIBIAEYAOBUTEAHN, (PUABTPHI, KAQIIQHBI, ITYMOTAYIIUTEAN
BBEIOUPAIOT IO pacCYeTHOMY PacXoAy Bo3ayxa. [Ipu atom
YUHUTBEIBAIOT MOTEPU U IOACOCHEI BO3AyXa UYepe3 HEIIAOTHOCTH B 000-
PYAOBAHUM (IIO AGHHBIM 3aBOAA-U3TOTOBUTEAS), B BO3AYXOBOAAX BBI-
TS>KHBIX (AO BEHTHUASTOPA) ¥ IPUTOUYHBIX (IOCAE BEHTHUASTOPA) CUCTEM,
HCKAIOYas Y4aCTKH BO3AYXOBOAOB CHUCTEM OOIIeOOMEHHOU BEHTU-
AU, IPOKAAABIBaeMble B IIpepenax OOCAyKMBaeMbIX UMU IIOMe-
IIeHUN.

AN 3aITUTEL BO3AYXOHArpeBaTeAel OT 3aMepP3aHus Hy)KHO IIpeaycMa-
TPHUBATh:

CKOPOCTBb ABMIKEHUS BOABLI B TpyOKax He MmeHee 0,12 m/c mipu pac-
YeTHOM TeMIlepaType Hapy>KHOTO BO3AyXa II0 mapamerpam b;

YCTAHOBKY CMECHUTEABHBIX HaCOCOB y BO3AyXOHArpeBaTeAel (Ipu
COOTBETCTBYIOIEM TEXHUKO-3KOHOMNYECKOM OOOCHOBAHUU);

IIPH MCIIOAB30BAHUM IIapa B KaueCTBe TEIIAOHOCUTEAS YCTAaHOBKY
KOHAEHCATOOTBOAUHMKOB He MeHee ueM Ha 300 MM HU>Ke IIaTPyOKOB
BO3AYXOHArpeBaTeAel, U3 KOTOPBIX CTeKaeT KOHAEHCAT, U YAAAeHHe
KOHAEHCATa N3 KOHAEHCATOOTBOAYUKOB CAMOTEKOM AO COOPHEIX Oa-
KOB.

TenA0OBOM OTOK BEIOPAHHOTO BO3AyXOHArpeBaTeAsI He AOAJKEH IIpe-
BBIIIATh pacueTHLIM 60Aee ueM Ha 10 %.

O06opypoBaHHME BO B3PHIBO3AIIUIIEHHOM UCIIOAHEHUN IIPUMEHSIOT!

IpY pa3MeIeHnH ero B IMOoMeleHUusX KaTeropuii A u b uau B BO3-
AYXOBOAAX CHCTEM, OOCAYKHUBAIOIINX IIOMEIEeHUSI ITUX KaTeTOPUH;
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AASL CUCTEM BEHTUAALMM, BO3AYIIHOTO OTONAEHUS (B TOM YUCAE
C BO3AYXOBO3AYUIHBIMHU TEIIAOYTHUAM3ATOPaMM), OOCAY>KMBAIOLIUX II0-
MelleHus Kateropuit A u b;

MASI CUCTEM MeCTHBIX OTCOCOB B3PBLIBOOIIACHBIX CMeCe.

OO0opyapoBaHKEe B OOBIYHOM HCIIOAHEHUU HCIOAB3YIOT B CUCTEMax
MECTHBIX OTCOCOB, pa3MeIleHHbIX B IToMellleHusax Kareropui B, I' u A,
YAQASIOIINX IIapOra30BO3AYIIHBEIE CMECH, ECAU B COOTBETCTBUHU C HOP-
MaMU TEXHOAOTUUYECKOTO ITPOEKTHUPOBAHUS MCKAIOUEeHA BO3MOKHOCTD
00pa3oBaHUs B3PHIBOOIIACHONW KOHIIEHTPAIIMU KaK IIpU HOPMaAbHOM
paboTe TEXHOAOTUYECKOI0 OOOPYAOBaHMd, Tak U IpU ero aBapuu. Ecan
TeMIlepaTypa, KaTeropusd U I'Pylila B3pPHIBOONACHOU CMeCHU TOPIOYNX
ra3osB, I1IapoB, AdPO30AEM IIBIAU C BO3AYXOM He COOTBETCTBYIOT TEXHU-
YeCKUM YCAOBHUSAM Ha B3PBIBO3AIUIIEHHBIE BEHTUASATOPEL, TO CAEAYET
NIPeAyCMaTpUBaTh 3KeKTOPHbIE YCTaHOBKM.

3alUTHBIE OTPA’KAEHUS IJeAeCO00pa3HOo yCTpauBaTh Ha BCACHIBAIO-
VX ¥ HaTrHETATEeABHBIX OTBEPCTUSIX BEHTUASITOPOB, He IIPHUCOEANHEH-
HBIX K BO3AYXOBOAAM. AASI OYUCTKU B3PBIBOOIACHOM IBIACBO3AYIITHOMN
CMeCH OT FOPIOYUX BEIIEeCTB CAEAYET IPUMEHATh NBIAEYAOBUTEAN
U (PUABTDHL

IIPH CyXOM OYHCTKe — BO B3PLIBO3AIWIIIEHHOM HCIOAHEHUHU, KaK
NIPaBUAO, C YCTPOUCTBAMU AASL HEIIPEPBIBHOTO YAAQAEHUSI YAOBAEHHOM
TIBIA;

IIPY MOKPOU OYUCTKEe (B TOM YHCAE IIeHHOM) — KaK IIPaBHUAO, BO
B3PEIBO3AIUIEHHOM HCIOAHEHUH; TP OOOCHOBAHUM AOIIYCKAETC
B OOBIYHOM HCIIOAHEHWH.

BospyxopacnpepeAuTeArd B IIOMENIeHHUSIX C PACXOAOM IPUTOUYHOTO
Bo3ayxa 10 M3/4 u Goree Ha 1 M? TIAOUIAAM M HE3aBUCHUMO OT PACXOAQ
BO3AYyXa IIPU BO3AYUIHOM OTONAEHUU BHIIOAHSIOT, KaK IIPaBUAO,
C YCTPOMCTBAMU AN U3MEeHEHUd HAallPaBA€HHUS CTPYU B BEPTHUKAABHOMU
U TOPU3OHTAABHOM IIAOCKOCTSX U AASI PETYAUPOBAHUS PACXOAA BO3AYXA.
Bo3ayxopacipepeAuTeAr AAS AYIITHPOBAHUSA PAOOYUX MECT IPUMEHSIOT
C YCTPONCTBAMU AMSI PETYAUPOBAHUS PACXOAd BO3AYXa M HAllPaBAEHUS
CTPYU B TOPU30HTAABHOM MAOCKOCTH Ha YTOA A0 180° 1 B BepTUKAABHOU
IIAOCKOCTH Ha yroa 30°.

m KOHCTPYKTUBHbIE 0COBEHHOCT
0G0PYIOBAHUS BEHTUMNALMOHHBIX
CUCTEM

BeHTHASTOPHI B BEHTUAAIIUOHHBIX CUCTEMaX IPUMEHSIOT ABYX TH-
IIOB: PapUAaAbHBIE (IeHTPOOeKHBIe) U oceBhIe. [1o pa3BuBaeMoMy U30EI-
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Puc. 8.1. lNonoxeHuns KopnycoB BEHTUNATOPOB npasoro (a) u nesoro (6) Bpa-
LLeHMN

TOYHOMY AQBA€HUIO PA3AUYAIOT BEHTUAATOPBI HU3KOro (MeHee 1 kIla),
cpeptero — (1...3 klla) u BricOokOTO (3...12 K[1a) paBAreHus. 1o Ha-
IIPaBAEHUIO BPAIIEHHUsT KOACCABEHTHASITOPEI GBIBAIOT IIPABOTO BPAIEHHUS
(IpaBBIe), Y KOTOPBLIX KOAECO BpalljaeTcs 110 YaCOBOM CTPEeAKe, eCAU
CMOTPETH CO CTOPOHBI IPUBOAQ, W A€BOTO BPAIIEHUS — C KOAECOM,
BPAIIAIOIIUMCS IPOTHUB YaCOBOM CTPEAKMU.

B 3aBuCHMOCTU OT COCTaBa IepeMellaeMoro BO3AyXa BEHTHUASTOPEI
HM3TOTOBASIOT B CAEAYIOIINX UCIIOAHEHUSAX: HOPMaAbHOM; aHTUKOPPO3UH-
HOM — AAS [IepeMellleHUsI arPeCCUBHEIX CPep, (IPU UX U3TOTOBACHUU
IIPUMEHSIIOT MaTepPHaAbl, CTOMKIE K BO3AEHCTBHIO BO3AYXA C arpecCuB-
HBEIMH IIPUMECSIMHU); B3PHIBOOE30TIaCHOM — AASI TIepeMEeIeHUsT B3PbI-
BOOIIACHBIX CMeCel (BEHTUASITOPBI B 3TOM UCIIOAHEHUH UMEIOT KOAECO,
KOJKYX U BXOAHBIE ITAaTPYOKH M3 aAIOMUHUS UAU AIOPAAIOMUHUS).

725 A
210 200 315
= o 4
3 I o)
D
A N
- - 8
2 | 5 4
) S
Vo)
1 5 5
5

Puc. 8.2. O6wwmin Bug paguansHoro (LeHTpobexxHoro) BeHTunaTopa tuna BLI4-
70 Ne 4:

1 — koneco; 2 — koxyx; 3 — naTpybok; 4 — anekTpoaBuraTtens; 5 — cTaHnHa
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PapmanrbpHBIEe BEHTHUASTODP B UMEIOT Pa3ANYHBIE IOAOKEHUS
Kopmyca (puc. 8.1) B 3aBUCUMOCTH OT HalpaBAeHUd BpalleHud (ITp u A)
U yTAQ OBOPOTA BBEIXOAHOIO IAaTpyOKa. B 0003HaueHMe papuarbHOTO
BEHTUASTOPA BXOAAT OYKBEL B 1 L], Tun u HoMep BeHTHAATOpPA. Hanpu-
Mep, obo3HaueHue BLI4-70 Ne 6,3 yKa3bIBaeT, YTO BEHTUASTOP II€HTPO-
Oe>xkHBIM, TUNAa 4-70, HOMep 6,3 (COOTBETCTBYeT HapyKHOMY AUaMeTpy
pabouero Koaeca B AeIUMeTPax).

Papnaneuble BeETHAATOPEL BLI4-70 (puc. 8.2, 8.3) u BLI4-76 mpea-
Ha3Ha4YeHHI AN IIepeMellleHrd Bo3Ayxa TeMnepaTrypoi a0 80 °C, He co-
AepiKalllero MbIAM U APYTHUX TBEPABIX IIpuMecel B KOAnmdyecTBe 6oaee
100 mMr/M® a TakKe AMIKHUX BEI[ECTB ¥ BOAOKHUCTHIX MaT€PHUAAOB.
BenTtuagaropsr BLI4-70 BeITyCcKatoT ¢ HOMepaMu oT 2,5 po 12,5, a BL4-
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Puc. 8.3. AapognHamuyeckan xapaktepuctuka seHtunatopa BLA-70 Ne 4
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76 — c HoMepamu OT 8 A0 20. YKa3aHHBIe BEHTUAATOPHI KOMIAEKTYIOT
ACUHXPOHHBIMU 3A€KTPOABUTATEAIMU cepuu Al

Y Bentuaaropos BL4-46 (HOMepa oT 2 A0 8) KOPIIyC MOKET OBITh
YCTAaHOBAEH B AFOOOM M3 CeMU ITOAOKEHUN 110 HallPaBAEHUIO BBIXOAHO-
ro caaHIa (cM. puc. 8.1).

PapnaabHBIE TIBIA€BBIE BeHTUASITOPHI BLITT7-40, ©3roToBASIEMBIE U3
YTAEPOAVCTOM M HepsKaBeIOIer CTaAr, IPUMEHSIOT AT ITepeMeleHUs
BO3AYXa, COAEPIKAIIEro TBepAbIe MeXaHNYeCKUe IIPUMEeCH B KOAMYeCTBe
6oaee 150 mr/m3. OHU MOTYT GBITH ITPABOTO U AEBOTO BpAIeHHUs CO
BceMHU NMoAoKeHUsIMHU, KpoMe [1p180 ° 1 A180 °.

OceBble BEHTHUASITODPBH NPeAHA3HAUEHHI A IlepeMellleHNs
BO3AyXa TeMIepaTypol A0 40 °C, He copepsKallero MBIAM U APYTHUX
TBEPABIX YaCTHI], & TAK)KE AMIKUX ¥ BONOKHUCTHIX BEIIECTB B KOAWYE-
ctBe 6oaee 10 mMr/m3. OHEM COCTOSAT U3 PaGoyero KoAeca C AOMACTSIMHU
IIPOIIEAAEPHOTI'O TUIIQ, IIUAMHAPUYECKOTO KOPITyca U IPHUBOAA. /AOTIacTh
OCeBBIX BEHTUASITOPOB MOTYT OBITH AUCTOBBIE U IpoduabHBIE. IIpo-
MBIIIA€HHOCTD BBIITYCKAeT OCEBble BEHTUASTOPHI TOABKO C AMCTOBBIMU
AOIACTSIMHM, U3TOTOBASIEMBIMU U3 METAANYECKOTO AUCTA OAWMHAKOBOMU
TOAIITUHEL. B 3aBUCUMOCTH OT COEAMHEHMSI pab0UnX KOAEC C IIPUBOAOM
OCEeBBIE BEHTHUASITOPHI BEIITYCKAIOT IIIECTH KOHCTPYKTUBHBIX UCIIOAHEHUH.
OceBble OAHOCTYyIIeHUYaThle BEHTUASTOPHI C TOPU30HTAABHO PACIIOAO-
>KeHHOM OCbIO BpallleHUs U AaMeTpaMu pabounx Koaec 400... 1 250 mm
co3paroT pabouee paBaeHue Ao 1 klla.

KpbelmHEIe BEHTUASATODPHl IPeAHA3HAUEHEI AAS IIepeMeIlleHUs
BO3AyXa U APYTHX HearpeCCUBHBIX ra30B TeMIepaTypou Ao 60 °C, He
COAEPIKAIIUX IIBIAM M APYTUX TBEPABIX IIPUMeCel B KOAUYEeCTBe Oonee
100 mr/m3. Takve BEHTUAATOPHI YCTAHABAWBAIOT Ha GeCUepPAAUHBIX
IIePEeKPHITUSAX TPOMBIIIIAEHHBIX 3A@HUM U Ha KPOBAE OOIIECTBEHHBIX,
CEeAbCKOXO3SIMCTBEHHBIX U APYTUX COOPY’KEHUH.

Pabouee Koareco BEHTUASITOPA PACIOAATAETCS TOPU3OHTAABHO Ha
BEPTUKAABHOU OCH. [IDOMBIIIIAEHHOCTE M3TOTOBASIET CAEAYIOIINE BEH-
TUASATOPHL: KPHIIIHEIE eHTpoOexHble K113-90 Ne 4,5 u 6,3; neHTpoOexX-
Hble BuOpouzoaupoBanHublie K114-84-B Ne 8, 10 u 12; oceBbIe C KOAeCOM
[13-04 Ne 4, 5 u 6, a Tak’XKe OCeBble BUOPOU30ANPOBAHHLIE C KOAECOM
113-04 Ne 8 B 12 B.

Kanropudgepamu (puc. 8.4, Taba. 8.1) Ha3bIBAIOT YCTAHOBKHY, IIPEA-
Ha3HaUYeHHBIE AAS HaTPEBAHMS BO3AYXa B CHUCTEMaxX BO3AYIIHOTO
OTONIAEHHUS ¥ IPUTOYHOM BEHTHUASAIIUHN C MCIIOAB30BaHUEM B Ka4eCTBE
rperolneil CpeAbl ropsgueil BOABL AU I1apa. [1o ABU)KEHHIO TEOAOHO-
CUTeAs IO TpybaM Karopudepsl IOAPA3AEAsIoT Ha OAHO- U MHOTO-
XOAOBEIE; IO BUAY OpeOpeHUsT — Ha NAACTUHYAThIe, CIUPAABHO-
HaBUBHBIE U HaKaTHbIe (pUC. 8.5); IO YMCAYy TPYOOK IIO XOAY BO3AY-
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Puc. 8.4. Kanopudhepbl 1 cxembl Mx 06BSA30K:

a — obLumin B ogHoxodoBoro kanopudepa; 6, B, r, 4 — 06BsA3ka 0QHOXOAOBOr0Q Kanopu-
cbepa Mo BOAe COOTBETCTBEHHO NapannenbHo, nocnegosaTenbHO, Ha Nape napannenbHo
no BO34yXy, NnocnefoBaTesibHO No BO3AyXy; e — 06LLJ,VII7I B/ MHOroXogoBsoro Kanopl/lcpepa;
XX — 0b6BA3Ka Kanopmd)epa napannenbHo No BoAe 1 nocnenoBaTenibHO Mo BO3OyXy; 3 —
obBfA3Ka Kanopmd)epa napannensHo no BoAe 1 No Bo3ayxy

Xa — Ha MaAoU MopeAarn — M (2 1miT.), cpepHer mopeau — C (3 1IT.)
u 60AbIION MopeAr — B (4 IIT.); o MaTepuaAy TPyOOK — Ha CTaAbHEBIE
U OuMeTaAaAmdecKue. B 3aBUCUMOCTY OT TaOapUTHBIX IMTPUCOEAUHU-
TEABHBIX pa3MepoB KaropudepaM NpUucBamBaloT HoMepa oT 1 Ao 12
(Taba. 8.2).

B03AyX0BOABI KDYTAOTO UAU IPSIMOYTOABHOTO CeYeHUs MPUMEHSIOT
AAS TIepeMellleHHsI BO3AyXa B BEHTUASIIIMOHHBIX YCTaHOBKaxX. Bo3ayxo-
BOABL U (paCOHHBIE YaCTU K HUM HU3TOTOBASIOT B COOTBeTCTBUU C UH-
CTPYKUMEHN 110 IPUMEHEHUIO ¥ PaCcYeTy BO3AYXOBOAOB U3 YHUMPUITMPOBAH-
HBIX AETAaAEH AAST CUCTEM BEHTUASIIIVY, BO3AYIITHOTO OTOTIAEHUS U KOHAU-
IUOHUPOBaHuAa Bo3pyxa (BCH 353-795).

HopMmupyeMble BHyTpeHHME pa3Mepbl MeTaAANMYeCKHUX BO3-
AYXOBOAOB IIPHUBEAEHEI B TaOA. 8.3.
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Tabnuuya 8.1. TexHnyeckme xapakTepucTMku kanopudgepos

TThomaab TTAOIIAAD JKUBOTO CEYEHUsI, M2
Mopeab TOBEPXHOCTH
Harpesa, M> IO BO3AYXY 110 TEIIAOHOCUTEAIO
K®CO — cnupaabHO- 9,77...55,84 0,09...0,50 0,006...0,017
HaBUBHOM OAHOXOAO-
BOU CpepHel MOAeAU
KO®BO — cnupaawsHo- | 13,02...71,06 0,09...0,65 0,008...0,213

HaBUBHOM OAHOXOAO-
BOI OOABIIION MOAEAU

KBB-IT — maactunva- | 13,02...71,06 0,105...1,30 0,0012...0,005
THIM MHOTOXOAOBOM
OOABIIION MOAEAN

KCk3 — oOumeraaau- | 10,85...102,5 0,11...1,03 0,0085...0,002
YeCKUU C HAKATHBIM
opebpeHUEM MHOTO-
XOAOBOM CpepHelr Mo-
AEAU

PazMepHEIN psip IepeXxoA0B, TPOMHUKOB, KDECTOBUH, 3aTAYIIIEK U Oa-
30BBIX Bpe30oK npusepeH B BCH 353-75.

AAST BO3AYXOBOAOB, II0 KOTOPBIM TPAHCIIOPTUPYETCS BO3AYX C IIPH-
MeChIO I'a30B U IIapOB, BEI3BIBAIOIIUX KOPPO3UIO CTaAU, PEKOMEHAYIOT-
€SI CAeAyIOlFe aHTUKOPPO3UOHHEIE IOKPHITUS U MaTepPHaABL:

MacCTHKa OUTYMHUHOABL — AAS 3ALIUTHL OT A€HMCTBUS BO3AYXa, CO-
AeprKalllero OKMCABI a30Ta, CEPHUCTBIM ra3, apbl aMMHuaKa, COATHON
U APYTHX KHUCAOT Ipu TeMmneparype oT —20 po +60 °C. Ero He caepyer

Puc. 8.5. Bugbl opebpeHnsa kanopudepos:
8 — HaBWBHOE; 6 — HacagHoe,; B — HakaTHoe
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Ta6bnuuya 8.2.NpucoegnHnTensHble pasviepbl kanopudepos
no poHTy, MM

Ka}i‘;ﬁg’em Bricota Ilupuna Ka/i;ﬁ;ipa Bricota Ilupuna
1 578 426 8 828 551
3 828 426 10 1203 551
5 1203 423 12 1703 1551

TIOAB30BATHCS IIPU HAAMYHUHM B BO3AYXe IIpUMecel CUABHBIX OKHUCAU-
TeArel (XpOMOBOTI'O aHTUAPUAQ, TyMaHa KPEIKOM a30THOU KUCAOTHI,
a Tak’ke OPTaHUUYECKUX PACTBOPUTeAelr — OeH30Ad, KCUAOAQ, YaWT-
CIIPUTA U AP.);

OAKEeAMTOBBIE AAKU — AAS 3aIUTHI BO3AYXOBOAOB OT ACMCTBHUS IIapPOB
KHCAOT, CIUPTa (METUAOBOTO U 3TUAOBOIO), TOAyOAA U OE€H30AQ; IIPU-
MEHSIOT IIPU TeMIlepaType Bo3ayxa A0 120 °C;

TIEPXAOPBUHUAOBBIE A@KY, TPYHTHI ¥ 3MaAd — 00AQAQIOT CTOMKOCTBIO
K arpecCUBHBIM CpeAaM (KHUCABIM, HEUTPAABHBIM U IIEAOYHBIM) IPU

Ta6nuua 8.3. HopMmupyemblie BHYTPEHHME pa3Mepbl NOMNEPE4HOro
ceyeHusi MeTannmM4eckmx BO3QyXoBOA0B

Qg;‘r“j\i“;g ety | PasMephl BO3AYXOBOAQ IPSMOYTOARHOTO Ceser s Mot
100 100 x150 1250 x600
200 250 x250 1250 x1 250
250 300 x150 1600 x800
400 400 x400 1600 x1 600
450 500 x250 2000 x1 000
500 500 x400 2000 x1 250
710 600500 2550 x1 250
800 600 x600 2500 x1 600
1000 800 x500 2500 x2 500
1400 1000 x500 3150 x2 500

2000 1000 x1 000 4000 x3 150

I[NTpumeduaHue. Pa3Mepsl BO3AYXOBOAOB U3 APYTHX MaTE€PUANOB CAEAYET yTOU-
HSATB 110 AQHHBIM 3aBOAOB-U3TOTOBUTEAEH.
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Puc. 8.6. O6wuin Bug Bosgyxopacnpegenutenen tuna B3L (a), B3lBs (6)
n B3l (B)

TeMmueparypax A0 60 °C 1 K AeUCTBUIO BAATU, HO HEYCTOUYUBEL K XAO-
PHPOBAHHBEIM YTAEBOAOPOAAM.

Bo3ayxoBoaB!l U3 naacTMace (PaoAUTa, AMCTOBOTO BUHMIIAACTA) W3-
TOTOBASIIOT AAS IlepeMellleHUsI BO3AYXQa, 3arpsI3HEHHOTO IlapaMyu UAU
AdpO30ASIMU CEPHOM MAM COAIHOMN KUCAOTHI, @ TAK)Ke ITapaMu OeH30Aa.

ITpu nepeMenieHUN NIBIAU OTBETBACHUS OT BO3AYXOBOAOB AOASKHEBI
OBITH IPUCOEAUHEHBI TAKUM 00Pa30M, YTOOBI UCKAFOUUTE BO3MOKHOCTD
3aCOpPeHMUs UX MaTepuaraMy, TPAHCIIOPTUPYEMBIMU U3 MarucTpasei.

Bo3ayxopacnpepeAnTeAH, IpepAHAa3HAUeHHBIE AAS ITIOAQYU BO3-
AyXa U3 CUCTEMBI BEHTUASIIUU UAU BO3AYIIHOTO OTOIIAEHUS B OOCAY-
>KMBaeMoe MoMellleHue, U3TOTOBAIIOT HECKOABKUX THUIIOB (puc. 8.6,
TabA. 8.4): 3’KeKIJUOHHEIe IIeHTpoOexHBle (BOLI) mpaBoro m AeBOTO
WCIOAHEHUH; 3’)KEeKIUOHHbIE TOTOAOUYHEBIEe (BOIIB) HECKOABKHX THUIIO-
pasMepoB; 3KeKIIMoHHLBIe npucteHHble (BOII) ¢ AoekopaTuBHOU pe-
1eTKOU u 6e3 Hee.

Ayumiupylomue natpyoku (puc. 8.7, Taba. 8.5) ¢ Bepxuum (ITAB)
1 HIKHUM ([TAH) moABOAOM BO3aAyXa 6€3 YBAAKHEHUS TPeAHa3HaYeHE]
MM CO3paHUA TpeOyeMBIX IapaMeTpOB BO3AyXa Ha pabod4ux MecCTax,
TIOABEP’KEHHBIX TEIIAOBOMY OOAYyUEHHIO.

Tabnuuya 8.4. Pasamvepsbl, mm, Bo3ayxopacnpegenutenen (cm. puc. 8.6)

Mapka d, d, H
B3ILI-2,8 280 364 464
B31I-6 630 880 683
B31I-9 900 1170 862
BOI1B-3 315 437 514
BOI1B-4,5 450 617 718
BOI1B-9 900 1237 1413
B3I1-3 315 437 590
B3I1-4,5 450 617 830
B3IT-6 630 880 1160
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Puc. 8.7. O6wwmin Bug aywimpytomx natpybkos Tvna MNOs (a) v MOH (6)

Ta6bnuua 8.5. leomeTpuyeckue napameTpbl QyLLIMPYIOWMX NaTpybkos
(cm. puc. 8.7)

Pazmepsl, MM TTrorapn
Mapka KUBOTO
D A B H C K cedyeHUs1, M2
IMAB-3 315 330 440 760 — — 0,14
[TAB-4 400 440 560 960 — — 0,23
I[TAB-5 500 550 700 1200 — — 0,36
ITAH-3 315 330 440 565 553 150 0,14
[TAH-4 400 440 560 780 589 190 0,23
I[TAH-5 500 550 700 900 831 240 0,36

m OGOPYOBAHVE ANSI 04NCTKUN BO3AYXA
OT MbINW

O4YnCTKy BO3AyXa OT IIpUMecel ITPOU3BOASAT Kak IIPM IIopade Ha-
PY’KHOTO BO3AyXa B IIOMEIIeHUe, Tak U IPU YAAAEHUM 3aTPsi3HEHHOTO
BO3AyXa M3 IoMellleHUs. B mepBoM caydae obGeclieumBaeTcs 3alliuTa
paboTalomux, BO BTOPOM — OKPY’Kalolllel CPEADL.

CreneHb OYMCTKHU, %, BO3AyXa OT IBIAM, OOBIYHO HA3bIBAEMYIO 3¢-
(heKmuBHOCMBIO NBIAEYAABAUBAHUS, OTIPEAEASIOT 110 (popMyAae

n=52=5109, (8.1)

G,
rae G, — KOHIIEHTPAIIHUS IILIAU B BO3AYXE AO OYUCTKHU, MI/M%; G| —KOH-
[[EHTPALIUS TTLIAU B BO3AYXe TTOCAE OYUCTKHU, MT/ M3,
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OuucTKa BO3AyXa OT IIBIAM MOJKET OBITh TPyOOM, CPEAHEU AU TOH-
KOM.

IMpu rpy6oti ouncTKe U3 BO3AYyXa YAABAUBAETCS TOABKO KPYIIHAas IIBIAL
C pa3zMepaMu ydacTull 6oree 50 MKM, CTelleHb OYHCTKU CPaBHUTEABHO
HeBBICOKa — 70...85 %. I'lpu cpeghell ounCTKe 3aA€P>KUBAETCS IIBIAD
C pa3MepaMu dacTuil A0 50 MKM, CTelleHb OUYUCTKU BO3pacTaeT A0
85...95%. Tonkas O4MCTKA MO3BOASIET YAABAUBATH IIBIAL C pa3MepaMu
yactul, MeHee 10 MKM, CTelleHb OUMCTKU OpU 3ToM Ooaee 95 %. Ecan
IIBIAb HESIAOBUTQ, BO3AYX ITOCA€ TOHKOU OYMCTKU MOJKET OBITh BO3Bpa-
IIleH OOpaTHO B IIOMellleHUe (PeluPKYASILHSI BO3AYXA).

AAdg TPpyOOM U CpepHeN OYMCTKU IIWPOKO UCIOAB3YIOT Pa3AWYHEBIE
MBIA€YAOBUTEAM, TPUHIIUI AEHCTBUS KOTOPBLIX OCHOBAH Ha PEe3KOM
YMeHBIIIEHUN CKOPOCTU ABUJKEHUS 3arpsi3HEHHOTO BO3AyXa (IIbIreoca-
AOUHBIE KaMephl) AW U3MeHeHUU HallpaBASHUS ero ABUJKeHUs (MHep-
IIMOHHBIE IILINEYAOBUTEAN), B PE3YAbTATe Yero NBIANHKU IIOA AEWCTBU-
€M CHA TSIKeCTU B IIepPBOM CAyYae U UHEPIMOHHBIX CHA BO BTOPOM
CAy4Yae OCeAAQIOT Ha AHO ITBIA€YAABAMBAIOIIETO YCTPONMCTBA UAU I10IIAAA-
IOT B CIIEIJUAABHBIM COOPHUK IIBIAK.

Hauboaee mmpokoe pacopocTpaHeHUe B IPOMBIIIAEHHOCTH OAAro-
Aapsl AellleBH3He KOHCTPYKIMU, MAaAbIM pa3MepaM U IIPOCTOTe OOCAY-
SKUBAHUS IOAYYUAU U KA OHBI (pHUC. 8.8), B KOTOPBIX OTAEAEHME IIBIAT
IIPOUCXOAUT TOA A€HMCTBHUEM II€eHTPOOEKHBIX CHA, BOZHUKAIONIUX IIPU
IIOBOPOTE BO3AyXa C OOABIION CKOPOCTHIO. [TEIAB IPHUYKUMAEeTCs K CTeH-
KaM IIMKAOHA ¥ TIOA AEHICTBHEM CBOETO BECa CKATHIBAETCS K €T0 HUPKHEN
yacTu. CKOPOCTh BO3AyXa B IMIOABOAAIIEM IIATPyOKe COCTABASET OT 15
A0 23 M/c.

[MpuHnUD AENUCTBUS 3A€KTPUUYECKUX NBIAEYAOBUTEAEH
OCHOBAH Ha CHOCOOHOCTHU YaCTHUIL ILIAM IPUHUMATDL Ha ce0s 3AeKTPU-
YeCKUHN 3apgA. 3albIA€HHBIM BO3AYX MPOIYCKAETCS MEXKAY SAEKTPO-
AaM¥, B Pe3yAbTaTe Yero 4aCTHUYKU IIBIAM IIOAYYAIOT OIPEAEACHHBIN
3apsIA U CTPEMSITCS OCECTh Ha SIAEKTPOAE ITPOTUBOIIOAOKHOM ITOASIPHO-
CTU. OTU DAEKTPOABI IEePUOAUUYECKU BCTPAXUBAIOT CIEIMaAbHBIM
YCTPONCTBOM, IIBIAL OCEAAeT B OYHKepe U 3aTeM YAAASETCS.

AAd cpepHeNM U TOHKOU OYMCTKU BO3AyXa OT IpUMecel ITUPOKO UC-
MOAB3YIOT (PUABTPBI, KOTOPEIE MOAPA3AEASIOTCI Ha MOTAOIIAIOIINE
Y IIOPUCTHIE.

Kuncay mnoraomamouuX PUABTPOB OTHOCATCS IIPOMBIBHEIE
KaMepsl ¥ opoliaeMble (pUABTPEL B opoiiaeMbIx UABTPax (POTOKAOHAX)
(puc. 8.9) PUABTPYIOMIUM CAOYM COCTOUT U3 I'PaBUsA, KOKCA UAU CIelu-
aABHBIX (hbapdOPOBBIX KOAEIT, OpollIaeMbIX BOAOU. [TpOX0OAS M3BUAUCTHIN
IIyTh B CAO€ HAIIOAHUTEAS, YaCTUIILI IBIAY IPUAUTIAIOT K CMOYEHHBIM
TIOBEPXHOCTIM U CMBIBAIOTCSI IIPOTEKAIOIIEN BOAOH.
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Puc. 8.8. O6wmin BUA UMKIoOHa Puc. 8.9. O6wmin B1p opoLuaemoro
duneTpa

B nopuctselx @pUABTpPAX 3aNBIACHHBIN BO3AYX IIPOITYCKAETCI
Jepes3 CAOU 3epHUCTOrO MAW BOAOKHHUCTOT'O MaTepPHUaAd, CeTOK, TKaHU.
OuncTKka BO3AyXa OCHOBaHA Ha TOM, 4YTO IIBIABL 3aA€P’KUBAETCS B IIPO-
MeJKyTKaxX Me’KAY 4aCTUYKaMU AW BOAOKHAMU (PUABTPYIOIIETO MaTe-
pranra. Hambonee mrpokoe IpuMeHeHNe HallIAW MaTepyaThble PUABTPHI,
B KOTOPBIX (DUABTPYIOLIUM MaTepHUaAOM SIBASIOTCS IIEPCTSHbIe TKAaHU
(dbraHeAB, 6aliKa 1 Ap.), XAOITYQaTOOYMa>kKHbIE 3aMEeHUTEAU (BEABBETOH,
necTpoTKaHas PaaHeAb, PUABTPOIIPECCOBAHHBIN XOACT), @ TAKKe TKaHb
U3 CTEKAOBOAOKHA. OP(PEKTUBHOCTD NBIACYAABAMBAHUSA MaTePUYaThIX
(PUABTPOB OUEeHBb BBICOKA — OKOAO 98...99,5 %, oAHaKO IIpU BBICOKOM
NIBIAECOAEPIKAHUM MTOCTYIIAIOIer0 BO3AYXA IIBIAL OBICTPO IIOKPHLIBAET
TKaHb PyKaBOB 1 (QUABTPHI HY’KAQIOTCS B YaCTOM BCTpIXUBaHUM. boaee
panoOHAaABHOU B TAKUX CAyYasaX IBASETCS ABYXCTyIleHUaTas OYMCTKQ,
IIPA KOTOPOM BO3AYX IIOCAEAOBATEABHO IIPOXOAUT Yepes3 ABA IBIAEYAO-
BUTeAd UAM (puAbTpa. B KauecTBe (huabTpa rpyO0U OUMCTKUA MOTIYT
TIPUMEHATHCS [TUKAOHEI, B KaueCcTBe (PUABTPOB TOHKOM OYUCTKU — Ma-
TepuaTble (PUALTPHI.

AAs TToBBIIIeHUSA 3(PEKTUBHOCTU ITIOPUCTHIX (DUABTPOB, B KOTOPHIX
(PUABTPYIOIIUMHU 3A€eMEeHTaMU IBAGIOTCS Pa3ANMUYHBIE HAIOAHUTEAU
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U CEeTKHU, 3T DAEMEHTHI MOKPHIBAIOT TOHKUM CAOEM MacAa, OOBIYHO
BepEeTeHHBIM AU Ba3eAMHOBLIM. Takue (PUABTPEI IPUMEHSIOT AAST OUUCT-
KU BO3AyXa IIPU KOHIEHTPAIUH THIAK A0 200 Mr/M3, IpK 5TOM CTEIEHb
OYMCTKHU COCTaBAgeT 6oaee 95 %.

YTOoOBI IPAaBUABHO BEIOPATE (DUABTP UAU IIBIAEYAOBUTEABL, HEOOXO-
AVIMO 3HATh KOAWUECTBO IIBIAY, COAEPIKalllelicd B BO3AyXe, TPeOyeMyIo
CTeIleHb OYNCTKHU BO3AyXa OT IBIAY, XapaKTep IBIAYU, Pa3Mephl YaCTHUI]
U UX YAEABHBIN BeC, a TAK)KE Pa3Mephl IOMEIeHUS, B KOTOPOM AOAJKEH
OBITH YCTAHOBAEH (PUABTD. B Ka’KAOM cAydae BBIOOD THINA (DUABTPA,
€T0 pPa3MepoB, a TakK’Ke KOHCTPYKTUBHOMN KOMIIOHOBKY BCEM yCTaHOB-
KM 000CHOBBIBAIOT TEXHUKO-3KOHOMHUECKMMU pacueTaMu.

BEZS PASMELLEHVIE O5OPYAOBAHMS
BEHTUITSILIMOHHBIX CUCTEM

PazMeniaTe 000pypOBaHNE CUCTEM OO0IeOOMEeHHON BEHTUAAIIUM He
Pa3pelIaeTcs B CACAYIOIINX OOCAY’KMBAEMBIX ITIOMEIIEHUSIX: KaTerOPUM
A u b (kpoMe 000pYAOBAHMS BO3AYIIHEIX ¥ BO3AYIIHO-TEIIAOBBIX 3aBeC
C pelUpKyAdnyer U 0e3 pelUPKyASIIIUN BO3AyXa); KaTeropuu B, ecan
pacxop, Bo3pyxa B cucreMe mpeBbiniaet 40 Thic. M3/4; B JKUABIX, 00IIe-
CTBEHHBIX U aAMUHUCTPATUBHO-OBITOBBIX 3AQHUSIX (KpOMe 000PyAOBAHUSA
¢ pacxopoM Bosayxa 10 Teic. M3/4 u Menee). Pasmerath 060pyAOBaHue
CHCTEM aBapUMHOU BEHTHUAIINU U MECTHBIX OTCOCOB MOJKHO B OOCAY-
SKMBAeMbIX UMHU IOMEIIEHUIX. B CkAaapax, KAQAOBBIX U APYTHUX ITIOMellle-
HUSX, AOCTYII B KOTOphle OI'PaHNuYeH, MOKHO pa3MellaTh TOABKO 000-
PyAOBaHMe BO3AYUIHBIX 1 BO3AYIITHO-TEIIAOBBIX 3aBeC IIPU MCIIOAB30Ba-
HHMU B KQUeCTBe TEIIAOHOCHUTEASI BOABL AU Tapa. OO0pyAOBaHHE CUCTEM
TIPUTOYHOM BeHTUAAIIMU (puC. 8.10) 1 KOHAUIIMOHUPOBAHUS HEe CAEAYeT
pasMeniaTh B IIOMeIeHUAX, B KOTOPBIX He AOITYCKAeTCSI PEUPKYAAIU
BO3ayxa. OOOpypOBaHME CUCTEM BEHTUAALIUM AASI IIOMEIIEeHU I KaTerOpun
A u b, a Takxke 000pyAOBaHHUE CUCTEM MECTHBIX OTCOCOB B3PBIBOOIIACHBIX
cMecel HeAb3s pa3MellaTh B IIOABAABHBIX ITOMeIeHUIX.

DUABTPEL IEPBOM CTYIIEHU OYKUCTKU IPUTOYHOTO BO3AyXa OT IIBIAU
HY>KHO pa3MellaTh A0 BO3AyXOHArpeBaTeAel, (GUABTPEI BTOPOU CTyIIe-
HU — Ilepep BBIITYCKOM BO3AyXa B IoMellleHHe. MacagdHble (DUABTPE
AASL OUHACTKU IIPUTOYHOT'O BO3AyXa IeAeCcOOOpasHO pa3MellaTh IOCAe
BO3AyXOHarpeBaTeAel B MECTHOCTSX C PACUETHOM TeMIlepaTypou Ha-
py’KHOro Bo3ayxa —25 °C u HuXKe (mapaMeTpsl b).

[TeIAeyAOBUTEAU AASI CYXOM OUMCTKU B3PBIBOOIIACHOU IIBIAE€BO3AYIII-
HOI CMeCH yCTaHaBAMBAIOT, KaK IPaBUAO, IIepe) BEeHTUAITOPAMMU.
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Puc. 8.10. O6wmin BUE NpUTOYHON BEHTUNSILMOHHOM KaMepbl U pa3MELLIEHHOro
B Hel 06opyaoBaHus:

1 — BO3pyx03a6opHasn LwaxTa; 2 — yTernneHHbIn MHOrOCTBOPYaTbIN BO3AYX03a60pHbI
knanaH; 3 — Bo3gyLHbIn hunbTp; 4 — kanopudep; 5 — BeHTUNATOP; 6 — rayLwmMTENb
Lwyma; 7 — nofatoLLmi BO3AYX0BOL; 8 — Ntoku

BHe IIpOM3BOACTBEHHBIX 3AaHUM NBIAEYAOBUTEAU BMeCTe C BEHTHU-
ASITOPOM pa3MelllaloT OTKPBITO Ha paccTossHUU He MeHee 10 M OT CTeH
UAM B OTAEABHBIX 3AaHUAX. [IbIAeyAOBUTEAN Oe3 YCTPONCTB AN Hellpe-
PBIBHOTO YAQAEHUST YAOBACHHOM IBIAM ITPU PACXOAE BO3AyXa 15 Thic. M3/4
U MeHee U Macce IBbIAM, KOTOpast MOJKET IIOMECTUTECSA B OyHKepax, 60 Kr
U MeHee, a TaKKe C YCTPOMCTBAMU AASI HEIIPEPHIBHOTO YAQAEHUS YAOB-
AEHHOM IIBIAM MO>KHO pa3MellaTh BMeCcTe C BEHTHUASITOPAMU B OTAABHBIX
NIOMelleHUSX AT BEeHTUASIIIMOHHOI'O OOOPYAOBAHUS B IIPOU3BOACTBEH-
HBIX 3AQHUAX (KpoMe MOABAAOB). Heab3sd IpuMeHSATh NBIA€OTCTOMHBIE
KaMephl AT B3PBIBO- U IT0’KaPOOTACHOM IIBIAEBO3AYIIHOM cMecH. [TEI-
AEYAOBUTEAU AAS MOKPOM OYHUCTKM IIBIA€BO3AYIIHOM CMecH, Kak Ipa-

231



BHUAO, Pa3MeIaoT B OTATIAMBAEMBIX IMTOMEIEHUIX, HO MOKHO pa3MellaTh
X U BHE OTAIIAUBAEMBIX IOMEIIeHUN UAU BHE 30aHUY, IIPEAyCMaTPUBad
IIPXU 5TOM MEPOIPUSTUS, IPEAOTBPAllaoIIie pa3MoOpa>kuBaHue BOAS-
HOM CHUCTEMBI.

O6opyaoBaHue IPUTOYHON BEHTUAIIINM, OOCAY KMBaOIel moMellle-
HU4 KaTeropuii A u b, He poITycKaeTcsd pa3MeaTs B 001eM IIoMellleHUN
Cc 000pPyAOBaHMEM BBITSKHBIX CUCTEM, & TAK)XKe ¢ 000OPYAOBAHUEM IIPU-
TOUHBIX CUCTEM C PEIUPKYASIIEN BO3AyXa.

O60pyAOBaHME CUCTEM C BO3AYXOBO3AYIIHBIMU TEIIAOYTHAN3ATOPA-
MM, UCIIOAB3YIOIUMHU TEIIAOTY (XOAOA) BO3AyXa [IOMEIeHNI KaTeropun
A u b A HarpeBaHUS (OXAQKAEHHUSI) IPUTOUYHOIO BO3AyXa 3THX IIO-
MellleHUu!, He AOIIyCcKaeTcs pa3MellaTh B 00llleM IIOMeIeHUU BMecTe
c 000pPyAOBaHUEM CUCTEM, OOCAYKUBAIOIIUX ITIOMeIleHusa KaTeropuii I
A 1 aAMUHHCTPATUBHO-OBITOBBIE TOMellleHUsA. Ha Bo3pyxoBOpax mpu-
TOUYHBIX CUCTEM, OOCAYKUBAIOIIUX IIOMeIleHusa KaTeropud A u B, a Tak-
>Ke KOMHATHI OTABIXa, 00oTrpeBa paboTalomuxX U KOHTOPHI MacTepa,
PacIOAOKeHHEBIE B 3TUX IIOMEIleHUSIX, IIPeAyCMaTPUBaOT OOpaTHLIE
B3pBIBO3alllMIIIeHHEIEe KAAIIaHbl B MeCTaX IIepecedyeHs BO3AYXOBOAAMU
OTPa’KAEHUM IIOMeIeHUN AAT BEHTUAIIIMOHHOTO 0OOPYAOBAHUS.

OO0opyaOBaHUE BBHITSKHBIX CHUCTEM, YAAASIOIINX BO3AYX, KOTOPBIU
UMeeT Pe3KUM AU HEIIPUATHBIN 3anax (yOOpHBIE, KYPUTEABHBIE U AD.),
HeAb3sl pa3MellaTb B OOIeM IIOMEeIIeHNU AN BEHTUASIIMOHHOTO 000-
PYAOBAHUS BMeCTe C 000PYAOBAHUEM AASL IPUTOUHBIX CUCTEM.

O0OopypOBaHUE BHITSIKHBIX CHCTEM OOIeOOMEHHOU BEHTHUASAIIUY,
OOCAY>KMBAIOIIUX ITOMellleHnd KaTeropuil A u b, He pa3peliaeTca pas-
MeIaTh B O0IIeM NMOMEIeHUN AAS BEHTHUAAIIMOHHOIO 0OOPYAOBAHUS
BMeCTe ¢ O00pPyAOBaHUEM A ADYIUX chucTeM. OOOpPyAOBAHME BBITSIK-
HBIX CHUCTeM OOII[e0OMeHHON BEeHTUASAIIUU AAS IOMEIleHUM KaTeropui
A u b pomrycKaeTcs pa3MelllaTh B OOIIeM IIOMeIeHUN AN BEHTUAAIN-
OHHOTO 00OpPYAOBaHMS BMeCTe C 00OPyAOBaHMEM MeCTHBIX OTCOCOB
B3PBIBOOIIACHBIX CMecel 0e3 BINEYAOBUTEAEH UAY C MOKPBIMHU IIBIAEY-
AOBUTEASIMH, €CAU B BO3AYXOBOAAX UCKAIOYEHO OTAOKEHHE TOPIOYUX
BeIIleCTB.

O6opypOBaHME CUCTEM MECTHBIX OTCOCOB B3PBIBOOIIACHBIX CMecel
HeAb3s pa3MellaTh BMecTe C 000pyAOBaHUEM APYTUX CUCTeM B 00IeM
IIOMeEIeHUU A BEeHTUASIIMOHHOIO 00OPYAOBAHUS.

KOHTPOJIbHbIE BOMPOCHI

1. Tepevncnute obopynoBaHve, pa3MeLlaeMoe B NPUTOYHBIX U Bbl-
TAXKHBIX BEHTUMSILMOHHBIX KaMepax.
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10.
11.
12.
13.

14.

15.

16.

17.

18.

19.

20.

Kakue T1nbl BEHTUNATOPOB Bbl 3HAETE?

Ha 4T0 yka3biBaeT Homep B 0603HaYeHNM paamnanbHOro BEHTUAATO-
pa?

e ycTaHaBNMBatOT KPbILLHbIE BEHTUNSATOPbLI?

[ns 4ero npegHa3Ha4eHbl Kanopudieps! 1 Mo KakUM NpUaHakam mx
knaccucprumpyoT?

V13 kakmx yHUh1LMpOoBaHHbIX OeTanen MoHTUPYHT BO34YyX0BOAbI?
Kakue Tvnbl Bo3gyxopacnpeaenvTenei NCnonb3yoT B BEHTUNALN-
OHHbIX cUCTeMax?

[ns yero cnyxaT gyLUMpytoLLMe NaTpybKm 1 Kakne TUMbl SyLLUMPYHOLLIYX
naTpy6KoB Bbl 3HAETE?

Y10 Takoe adhheKTMBHOCTb MbineynaBnMBaHnA?

Kakoe 060pynoBaHmne UCNOSb3yHT Anst 04UCTKM BO3AyXa OT Nbin?
Ha 4em ocHoBaH NpYHLMN OeNCTBUA NbineynosuTenen?

Kak ycTpoeH opoLuaemsii hunstp?

Kak pobuBatoTca noBbIleHNA 30hEKTUBHOCTM NOPUCTLIX INb-
TpoB?

Kakne TpeboBaHWA NpedbABNSOTCA K pa3MeLLeHN0 BEHTUNALN-
OHHOro 060pynoBaHKs, 06CNYXMBAIOLLEr0 NOMELLEHUS KaTeropum
AnbB?

Kakne mapkun npvcBavBaloT YepTexam OTOMNEHNUA U BEHTUAALMM
B cooTBeTCcTBUM ¢ OCT 21.106—78?

Kak 0603Ha4atoT 0TONMTENBLHO-BEHTUMSALIMOHHBIE YCTAHOBKM HA YepTe-
xax?

[Ons yero pa3pabaTbiBalOT aKCOHOMETPUHECKME CXEMbI OTOMUTENBHO-
BEHTUNALUMOHHBIX CUCTEM?

Kak npon3BopaT rugpaBnu4eckoe NCMbITaHWe CUCTEMbI BOASHOI0
oTonneHns?

Kak npon3BogaT NnHeBMAaTLN4eCKOEe UCMbITAHUE CUCTEMbI BOAAHOI0
oTonneHns?

Kak ncnbITbiBaloT HACOCHbIE YCTAHOBKM?



FnaBa 9

CUCTEMbI KOHTPONA
MWKPOKJTMMATA

HASHAYEHVE 11 MPUHLWMN PABOTbLI CUCTEM
KOHAVLIVOHUPOBAHIS BO3OYXA

CucremMa KOHAUITMOHUPOBaHMU4 Bo3ayxa (CKB) — sTo TexHUYecKasa
YCTQHOBKQ, IPEAHA3HAYEHHAsA AAS CO3AAHUSA U IOAAEPIKAHUA B IIO-
MellleHUH UAU OTAEABHOM 30He 3aAaHHBIX IapaMeTPOB MUKPOKAMMATAa
U YUCTOTHI Bo3pyxa. [ Tpu 3ToM 3apaHHBIE TapaMeTphl TOAAEPIKUBAIOT-
Ccs B TeUeHHUe BCeX NMePHUOAOB ropa. CucTeMbl KOHAUIIMOHNPOBAHUSA
BO3AyXa OOBIYHO PabOTAIOT B @aBTOMATUUYECKOM pe’kuMe, obecleun-
BAeMOM CIIEIJUaABHOU CUCTEMOM aBTOMATHUYECKOI'O PETrYyAUPOBAHUS.
B HEKOTOpPEIX CAydYasX IPU KOHAMIIMOHUPOBAHUM BO3AyXa TpeOyeTcs
00eCIIeunTh TaKKe BBICOKYIO YUCTOTY IIPUTOKQ, T. €. IOAHOE OTCYTCTBHE
TIBIAML.

CucremMa KOHAUITMOHUPOBAHUS KOHCTPYKTUBHO COCTOUT M3 BO3AY-
XOIIPUTOTOBUTEABHOTO YCTPOUCTBA (KOHAUIIMOHEPA), CEeTH BO3AYyXOBO-
AOB, CETEBOrO OOOPYAOBAHUSA (AOBOAUMKOB, BO3AYXOPACIPEAECAUTEAEH,
CPEeACTB @BTOMATHUUECKOT'O PETYAUPOBAHUS U IITyMOTAYILINTEAEH).

Ha puc. 9.1 npusepeHa cxeMa POPCYHOUHOI'O KOHAULIVOHEDE, IIPEA-
Ha3HAUeHHOTO AAS TIOAHOM 00paboTKU BO3AyXQ, ¢ | u Il peryaupyeMeiMu
pelupKyAIuusaMu. HapysKHBIN BO3AYX IIOCTYIIaeT B KOHAUITHMOHED Yepe3
SKaAIO3UUHYIO pellleTKy [ ¥ O4MIIaeTcs OT NBIAM B PUABTpe 2. [Tpoiipasa
KAQIIaH 3, 4aCTh BO3AyXa OCTYIIAeT B KAAOPU(epHI IEPBOTO IIOAOTPEBA
4. YcTaHOBAEHHEIE Ha NOAQYe TOpsSYel BOABI B KarOpU(epr! 4 crenu-
AABHBIE KAAIIAHBIL |5 PEryAupyrOT CTelleHb HarpeBa BO3AyXa B KAAOPU-
depax. Bozpyx Mo>KeT TPOXOAUTE, MUHYS KaAOPUdEDPHI, T. €. OCTaBasICh
0e3 IoAOrpeBa. 3aTeM CBEKMH IOAOTPETHIN BO3AYX CMEIINBAETCS C He-
KOTOPBIM 00BEMOM PEIUPKYASIIUOHHOIO BO3AYXa, BO3BPAIIaEMOro U3
OOCAY>KMBAeMOTrO KOHAUITMOHEPOM IIOMEIIEHNSA Yepes3 3aCAOHKHU J.
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CMech Hapy’KHOTO M PEIUPKYASIIMOHHOTO BO3AYyXa ITPOXOAUT OPO-
CUTEABHYIO KaMepy 12, kaaropudep BTOPOTO IOAOTpeBa 7, KAallaH 8,
IIOIIaAAeT B BEHTUAAIIMOHHBIN arperaT 10 U 110 BO3AYXOBOAY 9 ImocTy1a-
eT B IlIoMellleHUe. TeMiepaTypa TEIIAOHOCUTEASI B Karopudepe 7 pery-
AUPYeTCs aBTOMATUYECKU CIIeIMaAbHBIM KAAIaHOM [ 1. YpOBEeHBb BOABI
B OPOCUTEABHON KaMepe IMOAAEP KMBAETCS IOIIAABKOBEIM YCTPOMCTBOM
14. Hacoc ¢ peryASiTOpOM OPOCUTEABHOU cucTeMbl 13 obecneduBaeT
IIOCTYIIA€HHE XOAOAHOU BOABI K POPCYHKAM B TPeOyeMOM KOAUYECTBE.

B nmomenieHNsIX METEOPOAOTUYECKHUE YCAOBUS IIPU KOHAUITMOHUPO-
BaHMUU CAeAyeT oOeclleuuBaTh B IIPepAeAaX ONTUMAAbHBIX HOPM (CM.
Taba. 3.2, 3.4), KpoMe CAy4YaeB, KOTAQ METEOPOAOTHUYECKUE YCAOBUS
YCTAHOBAEHBI ADYTUMU HOPMATUBHBIMU AOKYMEHTaMU.

TeMmepaTypy IPUTOYHOTO BO3AYXA, IOAABAEMOI'O CUCTEMaMM KOH-
AUIIMOHUPOBAHUSA BO3AYXQ, t;, "C, OIpepeAsdioT Mo POpMyAaM:

Ipu HeoOpPabOTAaHHOM HApPY’KHOM BO3AyXe

t, =t, +0,001p, (9.1)

rpe t, — TeMIepaTypa Hapy’KHOTO BO3Ayxa, °C; p — IIOAHOE A@BAECHHE
BO3AyXa IIOCAEe BEHTUASATOPE, [1a;

I penupKyAsaus II penupkyAsinus

[Mputok

\ Penupkyasnus

i

e

~
N
(9]
[N

N\ |& = ==
g =
I
Hapysxubiit || 4 '/\“' § < o
REN A
BO3AYX } 1 AA it (:J 9 L H

Al =
15}/

v 12 11 10
XO0AOAHAST BOpA ~ U\ 14 13

Puc. 9.1. Cxema hopcyHo4HOro koHamumoHepa c | u ll perynipyemsiMn peump-
KynsumsMu:

1 — xan3uinHas peLuetka; 2 — duneTp; 3 — knanaH; 4 — kanopudeps! Nepsoro Nogo-
rpesa; 5 — 3aCNoHKM PeLMpKyNSaLMOHHOro Bo3ayxa; 6 — kamepa cMeLleHuns; 7 — Kano-
pvichep BTOpPOro noforpesa; 8 — perynvpyroLLmnia KnanaH Ha nyTv Bo3ayxa; 9 — BO3[yxo-
Bog; 710 — BeHTUNALUMOHHLIN arperaT; 17 — perynupytoLmin KnanaH Ha nyT1 TennoHOCK-
Tens kanopudepa; 12 — opocuTensHan kamepa; 13 — perynaTop opocuTenbHOM cucTe-
Mbl; 74 — nonnaBkoBoe ycTponcTso; 15 — cneumansHble KnanaHsl
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IIPY HAPY’KHOM BO3AYXE, OXAKACHHOM Ha Afy, °C, DUPKyAUPYIOLIEH
BOAOM IO aAMA0aTHOMY LIUKAY

t, =t, —At, +0,001p; (9.2)

IIpK HeoOpabOTaHHOM Hapy’KHOM BO3AYXEe U MECTHOM AOYBA&KHEHUN
BO3AyXa B ITIOMEIEHNH, CHUJKAIOIIEM ero TeMIIepaTypy Ha At,, °C,

t, =t, —At, +0,001p; (9.3)

MIPY HapPy’>KHOM BO3AYXe, OXAAKAECHHOM ITUPKYAUPYIOIIEH BOAOH,
Y1 MECTHOM AOYBAGKHEHUU

t, =t, — At, — At, +0,001p; (9.4)

IIpU Hapy>KHOM BO3AyXe, HarpeToM B BO3AyXOHAarpeBaTeAe Ha Afs,
OC'

t, =t, +At; +0,001p. (9.5)

B AeTHUI mepmop TENAO- U BAATOCOAepKaHUe Hapy>KHOI'O BO3AyXa
YacCTO IIPEeBBIIAIOT 3dAdHHBIE IIapaMeTpPhI IIPDUTOYHOI'O BO3AYXQ, HeoO-
XOAUMBIE A TIOAAEPIKAHUS METEOPOAOTMYECKUX YCAOBUM B IIOMellle-
HUIX. B Takux CAyYaax HpI/ITO‘-IHBII\/'I BO3AYX IIOABepraeTcda COOTBET-
CTBYIOILIIEMY OXAQKACHUIO U OCYLIEHUIO. B psipe cAydaeB B IIPOM3BOA-
CTBEHHBIX IIeXaX C peobrapaHUeM BBEIAEASIONIENCS SIBHOM TEIAOTEHI
1 MUHHUMAaABHBIM BEIA€AEHHEM BAATU B AeTHUHN IIePHOA MOJKHO He IIpU-
0eraThb K OCyIIEHHIO IPHUTOYHOI'O BO3AYXa, & OrPAHUYUTHCS TOABKO
CHIDKEHHMEM ero TEMIIEPATYPEL 3a cUeT apuadbaTudecKkoro nporecca. I'lpu
3TOM 4aCThb IBHOU TEIIAOTHI, COAEPIKAIIEUCSI B BO3AYyXe IIOMEIeHNs,
IIepexoAuT B CKPBITYIO TEIIAOTY, 9YTO COIIPOBOXXAAQETCA CHUXXeHUueM
TeMIlepaTypsl 06pabaThIBaeMOr0 BO3AyXa, YBEAUUEHUEM BAArOCOAEP-
SKaHUS U, COOTBETCTBEHHO, OTHOCUTEABHOM BAGKHOCTU IIpU HeM3MeH-
HOM TeIIAOCOAEP>KaHUU.

m KNACCU®UKALINSA CUCTEM
KOHAVLIVOHUPOBAHS BO3OYXA

KoHAMITMOHUPOBaHKE BO3AYXa — 3TO aBTOMATUYECKOe TTOAAEPIKaHUE
B 3aKPBITHIX TOMEIEHUSX BCEX UAU OTAEABHBIX €ro mapaMeTpoB (TeM-
IIepaTypsl, OTHOCUTEABHON BAQKHOCTH, YUCTOTE], CKOPOCTH ABIDKEHUS)
C IIeABI0 00ecCleueHUsT OITHUMAABHBIX METEOPOAOTHYECKUX YCAOBUH,
Hanboaee OAATOTPUSATHBIX AAST CAMOYYBCTBUS AIOAEH, BEACHUS] TEXHO-
AOTHYECKHUX MPOITECCOB U COXPaHEHUs ITeHHOCTEN KYABTYPHI.
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B 3aBHCHMOCTH OT CpeAHETO YPOBHSI HeOOeCIeUeHHOCTH B TOA YKa-
3@HHEIX ITapaMeTPOB CUCTEMBI KOHAUIIMOHUPOBAHUSA BO3AyXa IIOAPA3-
AEASIIOT Ha KAQCCHI (II0 HAAEKHOCTH):

nepBbI — B cpepHeM 100 4 B Top IIPU KPYTAOCYTOYHOM paboTe UAU
70 4 B rop, Ipu OAHOCMEHHOU paboTe B AHEBHOE BpeMs He oOecIieun-
BaeT 3aAAHHBIX [1apAaMEeTpPOB;

BTOpPOM — B cpepHeM 250 4 B TOA IIPU KPYTAOCYTOYHOM paboTe UAM
175 4 B rop, Ipu OAHOCMEHHOM paboTe B AHEBHOe BpeMs He o0ecIeyu-
BaeT 3aAAHHBIX [1apaMeTpOB;

TpeTu#l — B cpepHeM 450 4 B Top NIPU KPYTAOCYTOYHOU paboTe MAM
315 4 B rop, Ipu OAHOCMEHHOM paboTe B AHEBHOEe BpeMs He oOecIieun-
BaeT 3aAAHHBIX [IapaMeTPOB.

ITo Ha3zHAUEHUIO CUCTEMBI KOHAUIIMOHUPOBAHUSA TOAPA3AEATIOT Ha
KOM(OpTHBIE U TeXHOAOTMUYecKue. KomgpopmHoe KOHgUUUOHUPOBAHUE
BO3AYXa UCIOAB3YIOT AASI CO3AQHUST MUKPOKAMMATA, OIITUMAABHOTO AAS
KU3HEAeITeAbHOCTU AIOAeH. [Ipu 3TOM OTKAOHEeHUe IIlapaMeTPOB BO3-
AyXa OT 3aA@HHBIX COCTaBAseT 1o TeMnepaType 1,0 °C, 110 OTHOCUTEAD-
HOM BA&KHOCTU +7 %, IO MMOABMIKHOCTU Bo3ayxa 0,1 M/c B TeueHUe
ropa B cpepHeM oT 100 po 450 4. TexHoaoruueckoe KOHgUUUOHUPOBAHUE
BO3AyXa NIpepAHa3HaueHO A obeclieueHnss HeOOXOAUMBIX ero rapaMe-
TPOB AASI OIITUMU3AIUY TEXHOAOTHUUYECKUX IIPOIeCCOB.

CucreMbl KOHAUIIMOHUPOBaHMS, IpeAHa3HaueHHbIe AT KPYTAOCY-
TOYHOTO U KPYTAOTOAMYHOI'O oOecledeHUs TpeOyeMBIX ITapaMeTpOB
BO3AyXa B NIOMEIeHUIX, CAEAYET IIPeAyCMAaTPUBATh He MeHee ueM
C ABYMd KOHAUITMOHepaMu. [1pu BEIXOAE U3 CTPOS OAHOTO M3 KOHAUITH-
OHEpPOB HEOOXOAMMO OOeCHeuuTh B IIOoMellleHUU He MeHee 50 % Tpe-
OyeMOro BO3AyXOOOMEHA U 3aAAHHYIO TEMIIEPATYPY B XOAOAHBIM II€pU-
oA ropa. Ilpy HaAMYMU TEXHOAOTHMYECKUX TPeOOBAHUM K IIOCTOSHCTBY
33AQHHBIX IapaMeTPOB B ITIOMelleHNH He0OOXOAUMO IIPU IPOEKTUPOBa-
HUU IPEeAyCMaTPUBATh YCTAHOBKY PE3€PBHEIX KOHAUIIMOHEPOB U HACO-
COB AAS TTIOAAEPSKaHUSA TpeOyeMbIX ITapaMeTPOB BO3AYXaA.

CucreMbl KOHAMIIMOHUPOBAHMS BO3AyXa KAACCUDULIUPYIOT:

10 XapaKTepy CBSI3U C 0OCAY>KHBAaeMbIM IIOMellleHueM — Ha MeCTHbIe
U IleHTPaAbHEIE;

o cxeMe 0OpPabOTKM BO3AyXa — Ha IPSIMOTOYHBIE U PEIUPKYAIIIN-
OHHEBIE;

110 KOHCTPYKTHUBHEIM IIPU3HAKaM — Ha aBTOHOMHEBIE M HEaBTOHOM-
HEBIE.

B yenmpaabhbix cucTeMax KOHAUIIMOHUPOBAHUS NCTOUHUKY TEIIAO-
Tl ¥ X0A0Aa (UTX) mieHTparmn3oBaHbl. PacnipepereHre BO3ayxa 110 OT-
AEABHBIM IIOMeIllleHusaM 00ecllednBaeTCsd PAaCIPEeAEAUTEABHON CeThIO
BO3AYXOBOAOB.
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B mecmnbix neaBmonomurix cucreMax MTX meHTpaAn30BaHBI, HO
06paboTKa BO3AyXa IPOM3BOAUTCS B MECTHBIX KOHAUIIMOHEPAX, KOTOPhIe
pasMemarTCcd B O6CAy7KI/IBaeMBIX MU IIOMelleHUuAX. HpI/I TAKUX CHU-
cTeMaX pachpeAeAuTeAbHble BO3AYXOBOABI OTCYTCTBYIOT. [luTaHme
MECTHBIX HeaBTOHOMHEIX KOHAUITHOHEPOB TEIIAOHOCUTEAEM U XAaAO-
HOCHUTEAEM OCYIIeCTBASEeTCS 110 TPYOOIIPOBOAAM, COEAWHSIOMIUM 3TH
KOHAMUITUOHEDPHI C IleHTpaAbHbIMU MTX.

ABMOHOMHbIE CUCTEMBI KOHAUITUOHUPOBAHMS IPEACTABASIOT COOOU
UHAUBUAYAABHBIE KOHAUITMOHEPHI CO BCTPOCHHBIMU XOAOAUABHBIMU
MamurHaMU. VX yCTaHaBAMBAIOT B OTAEABHEBIX ITIOMEIeHUSX U IIOAKAIO-
Y9aloT K 9AeKTPOCETH.

BEEN CHVKEHVE TEMMEPATYPBI MPUTOYHOMO
BO3[YXA B NETHW NEPVOA
C MCMOMb30BAHNEM AVNABATUYECKOO
MPOLIECCA WCMAPEHINS

Kak oTMedaAoch B IToApasa. 9.1, Ha IPeANpUSTUSAX PSIA@ OTpacAei
IIPOMBIIIIA€HHOCTH, PACIIOAOKEHHBIX B PAlOHAX C CyXHUM U KapKUM
KAUMMATOM, B IIPOIlecce MPOU3BOACTBA TPeOOAAAAET BEIAEAEHUE IBHOU
TEIAOTHl IPY HE3HAUUTEABHBIX BBIAEAEHUSIX BAATH. AAST CHUKEHUS
TEeMIIePATyphl IPUTOYHOTO BO3AyXa B A€THEEe BPeMsI I'OAa UCIIOAB3YIOT
apuabaTmueckui nponecc ucnapenus. CylmHOCTb TaKOTO CI1ocoda CHU-
>KeHUSs TeMIlepaTyphl COCTOUT B CAepyioliieM. O6pabaThiBaeMbIN B OPO-
CUTEABHOU KaMepe Hapy’KHBIM BO3AYX, BCTYTIas B KOHTAKT C KalleAbKaMU
Pa30pBI3ruBaeMOM BOABL, UMEIOIIIEeN TeEMIIEPATYPy MOKPOI'O TepMOMeTpa
(cMm. moppasp,. 6.1), TPUXOAUT B COCTOSTHUE, OAM3KOE K COCTOSHUIO Ha-
CBIIIEHUS (IPAKTUYECKU OTHOCUTEABHAS BAQKHOCTE @ = 95 %) 3a cuer
IIPOMCXOASIIEIO B 3TOM CAydae McIapeHus BAaru. OUeBUAHO, UTO UC-
IlapeHue IIPOUCXOAUT TOABKO TOTAQ, KOTAQA 0OpabaThbiBaeMbIM BO3AYX
UMeeT OTHOCHUTEABHYIO BAAKHOCTD HiKe 100 %. B mporniecce ncnapenus
SKUAKOCTH UCTOUYHUKOM TEIAOTHI B CUCTEME BOAQ — BO3AYX SIBASIETCS
BO3AYX, @ YCAOBHEM IIepeHOoCca TENAOTHEl — Pa3HOCTb TeMIIepaTyp
MeXXAY BO3AYXOM M Bopou. IIpu TemnepaType BOABI ¢, 3Ta Pa3HOCTH
COOTBETCTBYET IICUXPOMETPUYECKON Pa3HOCTU TeMIIepaTyp.

[TpuTOUHBIN BO3AYX, OTA@BAsl IBHYIO TEIIAOTY B pe3yAbTaTe TEIAO-
oOMeHa C BOAOH, OXAakpaeTcs. TeopeTHUUeCKU IPU AOCTUIKEHUHU ITOA-
HOTO HACHIIIeHUs KOHEeUHAs TeMIIEPaTypa BO3AyXa AOAJKHA OBITh PABHOU
TeMIlepaType MOKPOTO TepMoMeTpa t,, HO B PEaAbHBIX YCAOBUSX OPO-
CUTEeABHOM KaMephbl KOHAUITMOHEPa AOCTUYb TAKOTO COCTOSTHUST BO3AYXa
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He ypaeTcd. CAepAOBaTEABHO, IPU UCIIOAB30BAHUU AN CHUJKEHUSA TEM-
IepaTyphl BO3AyXa apuabaTudecKoro Ipolecca UCIapeHns JKUAKOCTU
B A€THUU II€PHOA T'OAQ U3 BCEX OCHOBHBIX Y3A0B (DOPCYHOUHOTO KOH-
AUIIVIOHEpa AOAKHA (PYHKIIMOHUPOBATH TOABKO KaMepa OpPOIIeHUs.
Paz6prIsruBaeMast B KaMepe OpOIIeHUsI BOAA IIpU KOHTaKTe ¢ obpaba-
TBIBAEMBIM BO3AYXOM IPUHUMAET TEMIIEPATyPy MOKPOTO TEPMOMETPA.
CrnenmanbHBIX OXAAKAQIOIIUX YCTPONUCTB He TpebyeTcd. VI3 oOmiero
KOAMYECTBA pa3OpBI3TUBAEeMON BOABI UcIapseTcsa Bcero 3...5 %,
a OCTaAbHAs YaCTh BOABI BHIIAAAET B MIOAAOH, OTKyAA 3ab1paeTcst Haco-
COM M nopaeTcs K popcyHKaM. [ToATINTKa BOAOM TPOMU3BOAUTCS aBTO-
MaTH4YeCKH C IIOMOIIIBIO IIIaPOBOTO KpaHa.

Tak Kak KOAUUEeCTBO AOOABASIEMOM BOABI HE3HQUUTEABHO, TO TeM-
epaTypy pa3ophI3rUBaeMOM BOABI AAST PACYETOB MOJKHO ITPUHUMATH
PaBHOM TeMIlepaType MOKPOrO TeEPMOMETPA, & KOHEUHOEe COCTOSHHUE
obOpabaTeIBaeMOro BO3AyXa olpeperseTrcsa Ha I —d-puarpamme (CM.
puc. 6.1) Toukol nepeceueHusa AMHUM [ = const, IpoBeAeHHON Uepes
TOUKY 3aAA@HHOTO COCTOSHMSI Hapy’KHOTO BO3AyXa (B A€THHU IIE€PHUOQ),
Cc KpuBo# ¢ = 95%. McxopHble TapaMeTphl HAPYy>KHOTO BO3AyXa 000-
3HaYMUM uYepe3 fy U @y, @ pacueTHBLIe ITapaMeTpPhl BHYTPEHHETO BO3AY-
Xa — 4epes {g U @g. [Ipu 3TOM @y MOKET U3MEHSTHCS B AOITYCTUMBIX
npeperax (cm. Taba. 3.2...3.4), T.e. ¢y = @... b, TaKk Kak IIpu AQHHOM CIIO-
cobe 00paboOTKM BO3AyXa He BO3MOYKHO ITOAAEP’KUBATH IIOCTOSTHHBIM
33AaHHOE 3HaueHNe OTHOCUTEABHOU BAAJKHOCTH (.

Ha puc. 9.2 nuzobpakeHa IPUHIIUIIUAABHASA CXeMa CUCTEMEBI KOHAU-
IIMOHMPOBAHUS BO3AyXa B AeTHee BpeMd C UCIIOAB30BaHNEM apuadaTude-
ckoro nponecca. byksnsl H, Il 1 B Ha OTA@ABHEBIX Y4aCTKaX CXEMBI CBSI-
3BIBAIOT ee ¢ [—d-pnarpamMmon (puc. 9.3), Ha KOTOPOU 3TUMU Ke OyK-
BaMHu 0003HAUEHO COCTOSTHHUE BO3AyXa Ha COOTBETCTBYIOIIUX y4acTKaxX
cxeMbl. Hapy>KHBIN BO3AyX B KoAudecTBe G, KI/4, IOCTyTIaeT B KOHAUITU-
oHep 2 (cm. puc. 9.2), a mocre 06paboTku — B ntomenienue 1. Orpabo-

1 BeiTsiRkKa

G

Puc. 9.2. Cxema cucTtemMbl KOHOULN-
OHVPOBaHWA BO3[yxa B NIETHEE BpeMs
C MCnonb3oBaHeM agnabaTnyeckoro
npoLiecca obpaboTkn Bo3gyxa:

7 — KOHAMUMOHMPYEMOE MOMeLLieHEe; 2 —
KoHAMUMOHep; 3 — kanopudiep nNepsoro
noporpesa; 4 — opocuTensHas kamepa; 5 —
Kanopudep BTOpPOro Nogorpesa; 6 — BEHTU-
naTop 6

N

Q

s

ITpUTOYHEIN BO3AYX
Hapy>xubIit

BO3AVX

n
(0%
o



Pwuc. 9.3. lNocTpoeHne Ha |—d-guna-
rpamme agnabaTnyeckoro npouecca

06paboTkn BO3Ayxa B POPCYHOHHOM
/ KOHAMLMOHEepe B NeTHee BPeMS
tg &
H
t <
H Jg,\\o
TaBIIUM BO3AYX yAAASIETCSA U3 IO-
MeIlleHUS C IMMOMOIIBIO BBHITSIKHOM
1 /% cucTteMbl. TaKylo cxeMy KOHAUIINO-
S HUPOBAHMUSA HA3BIBAIOT NPAMOMOY-
= Hol. Ha puc. 9.2 KOHAUIIMOHED
d dn dg 7 YCAOBHO pasjAeAeH Ha TPU 4acCTu

B COOTBETCTBHUU C COCTABASIONUMU
€eT0 dIAeMeHTaMU.

ITocTpoeHue nponecca KOHAUIIMOHUPOBAHMUS BO3Ayxa Ha [—d-puar-
paMMe HaUWHAIOT C HaHeCeHUs Touku H, XxapakTepusyolllell COCToOsTHIE
Hapy’KHOTO Bo3pyxa (cM. puc. 9.3). Tak Kak B AeTHUHN ITepHoA 00a Ka-
Aopudepa OTKAIOUEHBI, TO HaPY’KHBIM BO3AYX C ITapameTrpamu ty, dy,
@y MOCTYTIAET B AOJKAEBOE IPOCTPAHCTBO (OPOCUTEABHYIO KaMepy), rae
IIPU KOHTAKTe C KalleAbKaMM BOABI, UMEIOIIel TeMIIEPATypy MOKPOTO
TepMOMeTpPa, IPOUCXOAUT MPOIlecC aaAnabaTiiecKoTro UcnapeHus, Ko-
TOpoMy Ha [—d-puarpaMMe COOTBETCTBYeT apuabaruueckuil ayu HIT
(yraoBoit Koappunuenr g, = 0). [pomecc 3aBepiaeTcs B Touke I me-
peceueHud 3TOTO Ay4a C KpUBOM ¢ = 95 %. [Ipu atom TeMmnepartypa ly
SABASIETCS IIPEASABHO BO3MOKHOM IIPU NCIIOAB30BAHNUM aAa0aTHUIECKOTO
IporLecca.

TakuM oOpasoM, IIpU yKa3zaHHOU 0OpaboTKe TeMIlepaTypa BO3AyXa
CHM>KaeTcs Ha At = ty — i TemaocopepsKaHHe BO3AyXa IIPU 3TOM CO-
XpaHseTcsa NPUMepPHO MOCTOSHHBIM. M3 puc. 9.3 BUAHO, UTO 4eM OOAb-
me ¢y, TeM MeHbire At. [To3ToMy MCIOAB30OBaHUE aAnabaTHIECKOTO
mpolecca A CHUJKEeHHUS TeMIlepaTyphl IPUTOYHOT'O BO3AYXA IjeAe-
CcO00Opa3HO TOABKO ITPH CPABHUTEABHO HU3KMX 3HAUEHUSIX OTHOCUTEAD-
HOM BA@KHOCTHU Hapy’>KHOTO BO3AyXa.

B paccmaTprBaeMbIX YCAOBHUSX IIapaMeTphl ToUKuU [1 gBAgroTCA na-
paMeTpaMu IPUTOYHOTO BOo3AyXa. ECAM M3BeCTHBI KOAMYECTBA TEIIAOTHI
¥ BAQTH, BBIAGASIONINECS B IMIOMEIEHNM, @ CAEAOBATEABHO, W YTAOBOU
KO3(hPUMUEHT Ayda IPOoIecca €, TO AAABHENIIIee IOCTPOEHHE IIPOIIeC-
ca Ipom3BOAAT TakK. Uepes TouKy [T nmpoBoaaT Ayu 1B (cooTBeTCTByeT
IIPOIIECCY, IPOUCXOAAIEMY B IIOMeINleHNH) A0 IlepecedeHUsi ero C U30-
TEPMOI, COOTBETCTBYIOIIEH 3aAaHHOMY 3HaUeHUIO BHyTPEeHHeN TeMIle-
paTtyphsl. OnpeAeAruB B pe3yAbTaTe TAKOT'0 MOCTPOEHUS IMOAOJKeHHe
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TOYKM B, T. e. ee mapamMeTpsl, MOKHO, UCIIOAB3Y4 (popmyay (7.23), pac-
CYUTATh KOAMYECTBO IIPUTOYHOI'O BEHTUASAIIMOHHOTO BO3AYXa.

Ecan oTHOCHTeABHAs BA@KHOCTB, COOTBETCTBYIOIAs Touke B, yao-
BAETBOpPSIET 3aA@HHLIM IIpepeAaM (@ = d... b), TO IOCTpoeHNe IIpollecca
CUUTAIOT 3aKOHUEeHHBIM. OAHAKO Ha IPaKTUKe YaCTO CKAAABIBAIOTCS
TaKle YCAOBM4, IIPU KOTOPHIX AMHUS Ayda IIpollecca U3MeHeHUd COo-
CTOSTHMS BO3AyXa B IOMEIIEHUM IIPOXOAUT B 30HE BBICOKHUX 3HAUEeHUU
OTHOCUTEABHOU BAAKHOCTH, IO3TOMY KOOPAWHATEI (T. €. IIapaMeTpHl)
TOYKU B BEIXOAAT 3a AOIIYCTHUMBIE IIPEAEABL. B 3THUX cayuyasgx mpu o6-
paboTKe Hapy’KHOI'O BO3AyXa PEKOMEHAYEeTCsI MCIIOAB30BATh CXeMY
KOHAWIIMOHUPOBaHMS, ITIOKa3aHHYIO Ha puc. 9.4. 9Ta cxeMa IIpepAycMa-
TpUBAET MOAQYY TOABKO 4AaCTHU HAPY’KHOI'O BO3AyXa B AOKAEBOE IIpO-
CTPAHCTBO, @ OCTaAbHAasA 4aCTh HeOOPaOOTAHHOTO BO3AyXa CMEIINBAET-
Cs1 ¢ OOpabOTaHHBIM BO3AYXOM C IIOMOIIBIO OAUIIACHOI'O BO3AYXOBOAA.

OO0pabaTeiBaeMast 4aCTh HAPYKHOTO Bo3ayXa Gy, Kr/4, UMeeT Ha
BXOA€ B AOKAEBOe IIPOCTPAHCTBO IIapaMeTphl, COOTBETCTBYIOIIUE
Touke H (puc. 9.5), a Ha BLIXOAE U3 OPOCUTEABHOMN KaMephl — MapaMe-
TPBL COCTOSIHUS, XapaKTepH3yeMble ToukoM O (Kak pe3yAbTaT apruadbaTu-
4YeCKOoro nporecca). Apyras 4acTb BO3AyXa B KOamdecTBe Gg C COCTOSHU-
eM H, MUHYS OPOCUTEABHYIO KaMepy, CMEIIUBAETCSI C BO3AYXOM, BBIXO-
AAIIMM B KoandecTBe G,, U3 OPOCUTEABHOM KaMephl. B pesyabrare
TEPMOAMHAMHUUECKOTO IIpoIjecca 00pa3yrollasics cMeCh B KOandecTse Gy
OypeT UMeTh [TapaMeTPhl COCTOSIHUSI IPUTOYHOTO BO3AYXa, COOTBET-
cTByomue Ha I—d-puarpamme Touke [1. [Tpu nocTynaeHUM IPUTOYHO-

1 BeiTsiRKa
GO GO
G -5
T B
<
2]
o)
2]
=
s
5 [0
2 V
':Q“ oo G| Go Hapy>kHbIN
BO3AYX
6 5 2

Puc. 9.4. Cxema cucTtemMbl KOHAULMOHUPOBaHWA BO3Qyxa B NETHEE BPEMS C
ncnonb3oBaHvem agnabaTndeckoro npouecca 06paboTkn 1 NOgMEeLINBaHNS
4acTV Hapy>XHOro BO3dyxa B 30HE 3@ OPOCUTENLHOM Kamepown (Homepa nosnumn
COO0TBETCTBYHOT puc. 9.2)
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I «® Puc. 9.5. lNMocTpoeHve Ha |—d-gna-
rpaMme apmabaTn4eckoro npoiecca
06paboTku Bo3dyxa B NETHeE BpeMSsi C
nogMeLLVMBaHMEM H4acTU HaAPYXHOro
BO3[yXa B 30He 3@ OPOCUTENbHOM Ka-
Mepow

To BO3AyXa B IOMellleHHe yCTaHaB-
AMBaeTCd 3apaHHOE COCTOsSHUEe
BHYTPEHHEro BO3AyXa (Touka B).
C 3TuMu napaMeTpaMHu BO3AYX
dy di do dg d  ypranseTcs W3 HOMEIeHHUs] CHCTe-

MOM BBITSIPKHOM BEHTUASIIIUH.

PaccmoTpuM nocrpoeHue AaHHOIO Ipolecca 00pabOTKU HAPY>KHOI'O
BO3AyXa IPU KOHAUIIMOHUPOBAHUU Ha [—d-puarpamMme (cM. puc. 9.5).
HNcxXoAHBIMU AQHHBEIMU SBASIIOTCSI paCUeTHBIEe IapaMeTphl Hapy KHOTO
U BHYTPEHHETO BO3AYXQ, a TaK)Ke YTAOBON KO3(@PUIMEHT Ayda IPO-
mecca B noMeimeHuu. [locTpoenue nponecca Ha [—d-pnarpamMme Ha-
YMHAIOT C HaHeCeHUs Touku H, mMmeromen napaMeTpsl Hapy’>KHOTO
Bo3Ayxa. Aaree yepes TOUKy H IIpOBOAAT Ayd apnabaTUUECKOTO IIPO-
1[eCca UCIapenus (g, = 0) A0 ero mepeceyeHus ¢ KpUBOU @ = 95 %, mo-
Aydast Touky O, mapaMeTpel KOTOPOM ONPEAEASIOT COCTOSIHUE BO3AYXaQ,
IIOKUAQIOIIEro B KoandecTBe G,, AOKAEBOe IIPOCTPAHCTBO. 3areM Ha
I—d-pyarpamMMe 10 3aA@HHBIM IIapaMeTpaM BHYTPEHHErO BO3AyXa Ha-
HOCSAT TOUKY B (B 3TOM cAy4yae @p IPMHUMAET BIIOAHE OIIPEAEAEHHOE
3HaueHue). Yepes TOUKy B IIPOBOAAT AyY, COOTBETCTBYIOIIUY IIPOLECCY
B IIOMeEII[eHNH, A0 IlepecedeHusa ero ¢ AyauoM HO, coOTBeTCTBYIOIIUM
apnabaTUUeCcKOMY IIPOIlecCy B OPOCUTEABHOM KaMepe. Touka mepece-
yeHu4 1 onpepeaseT napaMeTpbl IPUTOYHOTO BO3AYXA, IIOAYUYAIOIEro-
€4 IIPY CMELINBAaHUU HAapPY>KHOT'O BO3AyXa M3 OAUIIaCHOTO BO3AYXOBOAA
U BO3AYyXa, 00pabOTaHHOTO B KOHAUIITMOHEDE.

Tak Kak B pe3yAbTaTe BHIIOAHEHHOI'O IIOCTPOEHUS OIPEAEAMAUCH
IlapaMeTphl IPUTOYHOI'O BO3AYXE, TO €T'0 KOAUYECTBO MOKHO BBIUUCAUTH
o opmyae (7.23). AAg TOTO UTOOBI OIIPEAEAUTH KOAMYECTBO BO3AYXQ,
IIPOITyCKAaEeMOT0 Yepe3 AOXKAEBOE IIPOCTPAHCTBO G,, 1 OAMIIACHEINA BO3-

Gy, G .
oBop G, , UICIIOAB3YyEM IIPOIIO NI —— =——, 13 KOTOPOMU CAEAVYET,
AyX A, Gg Y p PO HO 110 p AY
qTo Gﬁ = GO @.
HO

KoamuecTBO BO3AYyXa, IIPOXOASAIIETO Yepe3 AOKAEBOe ITPOCTPAHCTBO,
GAH = GO - G6‘
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KoanuecTtBo Braru W, KT/4, TOAAESKATIIEN NCTIAPEHMIO AAST YBAAIK-
HEHUS BO3AyXa B paCCMaTpPUBAEMOU CXeMe:

Wncn = AH(dO - dH) 10_3' (96)

PaccmoTpenHBIN c1OCOO6 0OPabOTKHA BO3AyXa HEAB3S UCIIOAB30BATh
B CAyYasX, KOTAQ 3aAaHHBIE IIapaMeTphl (TEIIAO- U BAATOCOAEP KaHUe)
IIPUTOYHOI'O BO3AYXa HUYKE COOTBETCTBYIOIINX IIapaMeTPOB Hapy>KHOTO
BO3AyXa. B TaknX cAydasix peKOMEHAYeTCsI TpUMeHSTh cxeMy oo6paboT-
KU BO3AYyXa C €r0 OXAaKAEHUEM U OCYIIEHUEM.

BEVAN crocosbl OXNAXKAEHNS, HATPEBAHMS,
OCYLLIEHVS 1 YBRAXHEHWSI BO3YXA,
ICMNONMb3YEMBbIE B NMPAKTUKE
KOHAVLVIOHVPOBAHIS

Buapl 06paboTKM BAGXKHOTO BO3AyXa U UX mM300pakeHue Ha [—d-
AuarpaMMe pacCMOTPEHBI B MOAPa3A. 6.5. A@HHBIN HOAPA3AEA TTOCBSIIEH
crtocobam oOpabOTKHU.

OXxAa’XpeHUe BO3pyXa IPH KOHAUITMOHUPOBAHUY OCYIIIECTBASIIOT
C IIOMOIUIBIO CIEINAABHBIX TEIIAOOOMEHHBIX aIlllapaToOB — BO3AYXO0O0X-
AaAUTeAel, KOTOPBIE U3TOTOBASIOT ABYX TUIIOB: IOBEPXHOCTHBIE «CYyXHE»
Y «MOKpBIe». B TOBEPXHOCTHBIX «CYXUX» OXAQAUTEASIX BO3AYX BCTyIIaeT
B KOHTAKT C OXAAQKAQIOIIEH IIOBEPXHOCTHIO PEOPUCTHIX UAM TAAAKUX
TPYO, B KOTOPBIX ITUPKYyAUPYET XOAOAHAS BOAQ, PACCOA UAU CIIEITHAABHBIN
XOAOAUABHBIM areHT. B BO3AYXOOXAAAUTEAIX «MOKPOIO» THUIIA BO3AYX
OXAQ’KAQ€ETCS B pe3yAbTaTe HEIIOCPEACTBEHHOI'O er0 COIIPUKOCHOBEHUS
C KalleAbKaMU XOAOAHOM BOABI B ODOCUTEABHOM KaMepe UAM CO CMOUY€eH-
HOI ITIOBEPXHOCTHIO, 0OPa30BaHHON METAAMUUYECKUMU UAU (papdOpOBEHI-
MU KOABIIaMU, TOCTOSTHHO OPOIIIa€MBIMU XOAOAHOM BOAON UAU PACCOAOM.
BcTpeuatoTcst KOHCTPYKITUM OXAQAWUTEAEH, B KOTOPBIX BO3AYX OXA&KAQ-
€TCsl IPU IIPOXOKACHUU Yepe3 HAaTyPAABHBIN APDOOAEHBIN A€A,

OXAa’KAQTBCS BO3AYX MOJKET TOABKO B TOM CAydYae, €CAM Y OXAaXK-
AQIOlIlel TIOBEPXHOCTU TeMIIepaTypa HUKe TeMIIepaTyphl OXAaKAAEMO-
TO BO3AyXa. B BOBAYXOOXAQAUTEASX «CYXOTO» THUIA IIPU TeMIIepaType
OXA&’KAQIOIEN MMOBEPXHOCTU HUJKE TEMIIEPATYyPHI OXAA’KAAEMOTO BO3-
AyXa IO CyXOMY TePMOMETPY, HO BBIIIe TOUYKU POCHI IIPOIECC OXAAXKAE-
HUS IPOUCXOAUT IIPU IMOCTOSTHHOM BAArOCOAEP’KaHUU — OT BO3AyXa
OTBOAMTCS TOABKO SIBHAsI TEIIAOTQ, B Pe3yAbTaTe 4ero ero TeMmieparypa
TIOHM)KaeTcs. B Tex caydasx, KOraa TeMIepaTypa IOBEPXHOCTH «CyXOTO»
BOBAYXOOXAAAUTEAST HUKE TOUYKU POCHI, IIPOIECC OXAAKAECHUS COIIPO-
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BOJKAQETCSI KOHAEHCAIIUeW BOASHBIX ITApOB U3 Bo3Ayxa. [Tpu aTOM BO3-
AYX OXAQKAQETCS U OAHOBPEMEHHO OCYIIAETCs.

B oxrapuTenssx « MOKpOro» TUIA IIPU TeMIlepaType pa3Ophl3ruBae-
MOM BOABI, PaBHOM TeMIlepaType MOKPOT'O TepPMOMETPa, BO3AYX B IIPO-
Ilecce OXA@KAEHUS OTAQET SIBHYIO TEIIAOTY M ero TeMIlepaTypa IIOHU-
>Kaetrcs. TeMnepaTypa BOABL, HECMOTPSI Ha TEIIAOOOMEH, He IOBHIIIA-
eTcsl, TaK KaK TeIAOTa, OTAABAeMasl el BO3AYXOM, MAET ITIOAHOCTBIO Ha
ncnapeHne. CAep0BAaTEABHO, B 3TOM CAydYae TeMIlepaTypa BO3AyXa IIO-
HU>KAETCs, @ BAAroCoAepsKaHUe HeCKOABKO BO3PAacTaeT, T. €. BO3AYX
YBAAKHSETCS.

HNHorpa AAS YBAAKHEHUS BO3AyXa HCIIOAB3YIOT BOASHOU IIap, HO
IIPUMEHSIOT 3TOT CIIOCOO PEAKO, TaK Kak Iap 00AapaeT HeNIPUSATHBEIM
cnenuUUECKAM 3aIlIaXOM.

OxhrakpeHUE U YBAQKHEHHE BO3AYXAa MOJKHO TAaKKe IIPOU3BOAUTH
C IIOMOIIIBIO ITeperpeToi BOABL. [ IpUHITHUIT OXAQKAEHMS BO3AYXa B AQHHOM
CAy4Jae OCHOBAH Ha HCIIOAB30BaHUM 3(hpeKTa ucrapeHus IIpyU BCKUTIaHUU
pacIbIAsIeMO IleperpeTol BOABL. Pacxopa TeAOTEI Ha IapooOpa3oBaHue
IIPY 3TOM IIPEBBIIIAET TEIAOCOAEPIKAHUE PA30PBI3TUBAEMOU BOARL, & He-
AOCTaroIlee KOAMYECTBO ee OTOMPAETCs OT BO3AYyXa, B Pe3yAbTaTe 4ero
TeMIIepaTypa BO3AyXa MOHW’KAeTcs. lcnapsomasacs BoAd IIOCTyaeT
B BO3AYIIIHO-IIAPOBYIO CMeCh U IIOBHIIIAET €€ BAArOCOAEPIKaHue.

AAsT HarpeBaHU S BO3AyXa UCIOAB3YIOT KaAOpUdepsl — Harpe-
BaTeAbHBIE alllapaThbl TAAAKOTPYOHOU UAU OpeOpeHHON KOHCTPYKIIUM.
TepMopmMHaMUYeCKHU IIPOIleCC HarpeBaHUS BO3AyXa B Kaaopudepe
IpOTeKaeT MPU MOCTOSHHOM BAArOCOAEP’KaHUM, HO C IOBBIIIEHHEM
TeMIIePATypPHl BO3AYXa €r0 OTHOCUTEABHAST BAAKHOCTD IIaAQ€T.

B Tex caydasx, KOTA@ AAS OCYIIEHUS BO3AyXa MPHUMEHSIOT KUAKUE
HUAU TBEPABIE BAQTOIOTAONIAIONINE BelleCTBa, IIPOIlecC OCYIIeHUs Co-
IIPOBOJKAAETCS MTOBHIIIIEHUEM TeMIIEPATyPhl OCYIIIaeMOTO BO3AYyXa B pe-
3yABTATE NE€PEeX0Aad CKPBITOU TENAOTHl (IPU KOHAEHCAIIMU BOASHBIX
IIapoB) B SBHYIO.

AAS annmapaToOB KOHAUIIMOHUPOBAHUS C HEIIOCPEACTBEHHBIM KOHTAK-
TOM BO3AyXa C BOAOM OTHOIIIEHMEe KOAWUYeCTBa BoABl W, KI'/4, BCTyIIalo-
Iel B KOHTAKT C OXAa’KAQeMBIM BO3AYXOM B KoAuuecTBe G, Kr/4, Ha-
3BIBAIOT KO QuyuerRmom opouleHuA

kK = 9.9)
G

artoT KOB(‘I)(I)I/IU;I/IGHT CyIIeCTBEeHHO 3aBUCHUT OT HAUAaAbHOI'O 1 KOHeY-
HOTO YAGABHOT'O TeIIAOCOAEPKAaHUA O6p66aTbIBaeMOI'O BO3AYyXa U OT
HaYaAbHOU U KOHEUHOM TeMIlepaTyphbl BOABIL, BCTYHaIOIJ.[efI C HUM
B KOHTAKT.
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KOHCTPYKTUBHbIE OCOBEHHOCTW
LEEHTPAJIbHbIX CUCTEM
KOHANUNOHNPOBAHNA BO3QYXA

LenTparbHble HeaBTOHOMHBIE KOHAUIIMOHEPH! Tuna KT (puc. 9.6)
BOBAYXOIIPOM3BOAUTEABHOCTBIO 7... 250 TBIC. M3/U ITOAYYHAU HINPOKOE
pacupocTpaHeHUe B Halllei cTpaHe.

Ba>kHBIM 3A€MeHTOM KOHCTPYKIIMH KaMephl opolleHus (puc. 9.7)
KOHAMIIMOHEPOB 3TOI'0 TUIIA IBASIOTCS pa30phI3ruBalolue Boay o p -
CYHKU.

I'To KOHCTPYKTUBHEIM IpU3HAaKaM (DOPCYHKU IIOAPA3AEASIIOT Ha IIPs-
MOTOYHBIE — C OCEBBEIM BXOAOM BOABI (TUI [1) 1 yrAOBEIE — C TaHTEH-
[UAABHBEIM BXOAOM BOABI (THII Y).

®opcyHKH 060UX THUIIOB OAHOCTOPOHHET'O PaclbiAeHNs. PacnibireHne
OBIBaeT TpeX KaTeropui: TOHKOe, cpepHee U rpy0oe. TOHKOe paclbireHNe
AAIOT QOPCYHKU Y-1 ¢ AMaMeTpPOM BBIXOAHOTO OTBepcTUd A0 2,0 MM,

—~

y

-
b3
-
rg
=

ST

\
WL

Puc. 9.6. O6wmin B1g LeHTpanbHOro hopcyHO4HOro KOHAMLMOHEpPa TUna
KTL:

17 — NpvemMHbI KnanaH; 2 — cekummn obenyxmeanus; 3 — nopcTaeka; 4 — kanopudepsb!
nepBoro Noporpesa; 5, 7 — cMecuTerNbHble Cekumn; 6 — kamepa opoLLeHns; 8 — cekums
BO3AyLUHOro connetpa; 9 — kanopudiepsl BToporo nogorpesa; 10 — nepexofHas cekumsa
K BeHTMnaTopy; 17 — BEHTUNAUMOHHLIN arperaT; 12 — anekTpogsuratens; 13 — Bu-
B6poamopTumaaTtopsl; 14 — rmbkan BcTaBka; 15 — BO3ayxoBOA NPUTOYHOrO Bo3ayxa; 16 —
PeuMpKYNALNOHHBIA BO3AYX0BOA; 17 — BO3AYXOBOA MEPBON PELMPKYNALMM BO3AyXa;
18 — npoxogHow KnanaH
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Hampas-
AeHue

1||apmxenus

BO3AyXa

IIpaBoe

\27

YpoBeHb BOABI

10

18 17

Puc. 9.7. [IByxpagHasa kamepa OpoLLeHUs:

7 — Kopnyc kamepbl; 2 — ABepKa co CTekyoM; 3 — rHespga Ans yCTaHOBKY OATHUKOB
TEMMEPATYPbI Y AUCTAHLMOHHbLIX TEPMOMETPOB; 4 — thraHupbl 4518 NPUCOEAVHEHWS TPYG,
rofaroLLmx Bopy K chopcyHkam; & — mydhTbl Ans cnyckHbIx Tpy6; 6 — donaHew, oTBofa BoAbl
oT BOAAHOrO thunbTpa; 7 — chnaHew, nogBoaa BoAbl K MonnaBkoBoMy knanaHy; 8 — cna-
HEL, MarncTpanu yCKOPEeHHOrO HaromnHeHns noppoHa; 9 — dhnaHew, 0TBoAa Bofb! OT nepe-
nueHoro yctponcTea; 10 — nogpoH; 17 — konnektop; 12 — rpebeHkn ¢ hopcyHKamu;
13 — cBETWNBHWK B repMeTuyHOM ucnonHenuu; 14 — BxogHow cenapatop; 715 — Bbl-
XofHon cenapatop; 16 — cvnbTp Ansa Bodbl; 17 — nonnaBkoBbIA knanaH; 18 — nepe-
NBHOE YCTPOVCTBO

Y-2 — c ppametrpom 3,4 MM, Y-3 — ¢ pmametrpom 2,3 MM, T11 u 12 —
C AMaMeTpoM 3 MM IIpU AaBA€HUM BOABI 0KOoAO 0,3 MITa. I'pyboe pac-
IBIAeHUE AQIOT PopcyHKHU [13 ¢ oTBepcTHEM AMaMeTpoM 4...6 MM IIpHU
AaBaeHUM BOAHI 0,15...0,28 MITa.
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[Tpon3BoAUTEABHOCTE (DOPCYHKHM 3aBUCHUT OT €e THUIIQ, AUaMeTpa
BBEIXOAHOTO OTBEPCTHUS U AABAEHUS BOABI Iepep MOPCYHKOM. MaTema-
TUUYECKOEe OIIMCAHUe 3TOU 3aBUCHMMOCTH BEIpaykaeTcss OPMYyAOU

q = Kdp™,

rAe K1 m — COOTBETCTBEHHO KO3(PUIIUEHT U ITOKa3aTeAb CTEIleHH,
3aBUCKIIHE OT KOHCTPYKIIUYU (DOPCYHKHU (OepyTCs O IAaCIOPTY U3AEAUS);
d — AMaMeTp BBIXOAHOTO OTBEPCTUS; P — AABAEHUE BOABI Iiepep, op-
CYHKOMU.

DopcyHKY YCTaHAaBAMBAIOT Ha TPyOHLIEe rpebeHKu 2.

AAST yA@BAVBAHHUS KalleA€K BOABI, YBA€KAeMBIX BO3AYXOM, IIPUMeEHsI-
I0OT cenmapaTopsl 14, 15 pa3sANYHBIX KOHCTPYKIUM, U3TOTOBASIEMBIE
W3 Hep>XaBeIIlel UAU OIIMHKOBAHHOU AUCTOBOU CTaAu. BTopwle 1o
XOAY BO3AYyXa CcellapaTophl IPU paboTe KaMep OPOUIeHUS Ha OXAaKAe-
HUE U OCYIIIeHHEe BO3AyXa AOIIOAHUTEABHO OPOIIAIOT C IIOMOIIIBIO CIIeIH-
AABHBIX (DOPCYHOK, YTOOBI YCTPAHUTH HEKEeAATEeAbHOE yYBAAGKHEHUe
BO3AYXa, KOTOPOE IIPOUCXOAUT BCAEACTBHEe OOAee BLICOKOM TeMIlepaTy-
PBI CTEHOK cellapaTopa IO CPaBHEHUIO C TeMIepaTypoill OCHOBHOM
MacchI BOABL Pacxop BOABI Ha OpoIlleHUe cellapaTopa Hy’KHO IPUHUMATh
1000...2000 A/4 Ha 1 M ero WKUPUHEL, HO He MeHee 600 A/4 Ha 1 M? mo-
epeyHoro CeueHus KaMephl.

Kopnyc 1 kamMepEl OpOlLIeHUS OOBIYHO UMeEeT NPAMOYTOABHOE
cedeHNe II0 XOAY Bo3AyXa. KaMephl U3rOoTOBASIIOT BEPTUKAABHOTO U TO-
PHU30HTAABHOTO BUAA. OHU COCTOSIT U3 ABYX OOKOBBIX BEPTUKAABHBIX
CTEHOK, IepeKphITuI U mopaAoHa 10. [ToapoH 000OPYAYIOT HITYIIEepa-
MU (prarHmamu) 4 AAT IIOABOAAQ BOABI K (DOPCYHKAM, IePEAUBHBIM
YCTPONUCTBOM [8, IONIAGBKOBEIM KAANaHOM [7 AAST OAAEPSKaHUA IO-
CTOSIHHOT'O O0beMa BOABI B cucTeMe U (PAaHIIEM 6 OTBOAA BOABL K Ha-
cocy OT ceTyaToro uAbTpa 16, yCTAaHOBAEHHOI'O B IIOAAOHE.

AAS IpepOTBPallleHUsI 3aCOpeHUss (POPCYHOK IIUPKYAUpPYIOIas
B KaMepe BOAA IIPOXOAUT uepe3 P UABLTP 16, KOTOPBHIM U3TOTOBASIIOT
U3 AQTyHHOM ceTKU. [Ipu HaAMUMU B PeUPKYAUPYIOIIEM BO3AyXe BO-
AOKHHUCTOU TBIAM IPUMEHSIIOT KOKCOBBIE UAU TPABUNMHBIE (DUABTPHI.

Bopa B cucreMe (pOpCYHOUYHBIX KOHAUIIMOHEPOB OOBIYHO IIepeMe-
1IaeTCs ITOA ACUCTBYEM EeHTPOOEe>KHBIX HaCOo CO B, CO3AAI0IIUX
paBaeHue 0,2...0,4 MITa. CylecTBYIOT ABe IPUHIIMIIMAABHBIE CXEeMBI
BOASHOM ceTH KOoHApMIIMOHepa. CxeMy, IOKa3aHHYIO Ha puc. 9.8, q,
IIPUMEHSIOT IIPU YCTaHOBKE MCIapUTeAsI OTKPBITOrO THUIE, a CXeMy, II0-
Ka3aHHYIO Ha puc. 9.8, 6, — npu yCTAaHOBKE HCIAPUTEAS 3aKPBITOTO
THUIIA.

AAS OUMCTKH BO3AYyXa OT IBIAU B KOHCTPYKIIUU KOHAUIIMOHEpA
IpeAyCMaTPUBAIOT ClellUaAbHBle (DUABTPHI. B IPSIMOTOUYHBEIX CXeMax
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Hapy>kHbIN

BO3AYX

Hapy>xubii
BO3AYX

-‘1/2

~

Puc. 9.8. Cxembl ycTponcTBa BOOSAHON CETU KOHANLMOHEPa:

11

-‘)/2

—— Bosayx nocae
OpPOCHUTEABHOM KaMephl

Bosayx mocae

OpPOCHUTEABHOU KaMephI

a — G ucnapuTtenemM oTKpbITOro TMna; 6 — ¢ ucnapuTenem sakpbitoro Tvna; 7 — nepe-
nunBHas Tpyba; 2 — cnyckHasa Tpyba; 3 — Hacockl; 4 — obpaTHble knanaHbl; 5 — aBToma-
TU4Yeckve KnanaHbl; 6 — vcnapuTenb OTKPbLITOro TMNa; 7 — camoTeyHas NuHus; 8 —
chuneTp Ans Bogbl; 9 — kanneynosuTens; 10 — 3akpbITbi UcnapuTens; 77 — Hacoc xo-

NnogHon BoAdbl;
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Puc. 9.9. MacnsHbIn camoo4maomnes unsTp Ansg 04McTky Bo3gyxa oT
MbINu:

1 — anekTpopBuratens; 2 — Banuk; 3 — ceTka; 4 — macnsiHas BaHHa; & — MydiTOBbIN
KpaH

KOHAWIMOHUPOBAHUS BO3AyXa OUMCTKE ITIOABEPTalOT TOABKO HapYy>KHBIHN
BO3AYX, IO3TOMY (PUABTP YCTAaHABAUBAIOT IIPU BXOAE BO3AYyXa B KOHAU-
nroHep. B cxeMax KOHAUIIMOHUPOBAHUS, UCIOAB3YIOUINX PEIUPKYAS-
IIMOHHBIA BO3AYX, OOBIYHO IIPEAYCMATPUBAIOT OUUCTKY BCETO BO3AYXQ,
IIPOXOALIIETO Yepe3 KOHAUIIUOHED, T. €. HAPY)KHOTO U PELUPKYAL-
ITUOHHOTO.

MacAgdHBIM CAMOOYHUIIAMUUCT PUABTP AAL OUUCTKH
BO3AyXa OT IBIAM (pHC. 9.9) COCTOUT U3 ABYX IIOCAEAOBATEABHO YCTAHOB-
AEHHBIX TTaHeAeM, U3 KOTOPBIX Ka>kKAasl IIPEACTaBASIeT coOOOU Helpe-
PBIBHYIO A€HTY U3 CeTKU 3, IlepeMelllaeMOM C IIOMOIIbI0O BAAUKOB 2,
BpAIIaIoIINXCA OT 3AeKTpoABUTaTeAd [. Ha myTu ABUM>KeHUS NaHEADb
IIPOXOAUT Yepe3 MACASHYIO BaHHY 4, Ha AHe KOTOPOM CMOHTHUPOBAHAa
py4Has MellaAKa AAST B3AMYUMBAHHUS OCaAKa Ilepep ero ypareHueM. OT-
paboTaBlilee MaCAO M3 BaHHBI YAQASIOT Yepe3 HUKHUN My(PTOBBIN KpaH
5 caMOTEKOM HMAM C IIOMOIIbIO HACOCa.
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30HNPOBAHHBLIE CUCTEMbI LIEHTPAJIBHOIO
KOHANUMNOHNPOBAHUA

B GOABIIINX 3pAaHUSIX IIPU HAAWUNU B OTAEABHBIX IIOMEIeHUSIX pas-
AMYHBIX TEMAOBBIX PEXMMOB IIeAeCO00pa3HO KpoMe IeHTPAAbHBIX CH-
CTeM KOHAUIIMOHHWPOBAHUSA BO3AyXa Pa3MelllaTh B OTAEABHBIX 30HAX
MeCTHBIe allapaThl, KOTOPble aBTOMATHYeCKU IOAAEPKHUBAIOT 3aAaHHbBIE
TeMIIepaTypHbIE PESKUMBI C TTIOMOIIIHI0 TEPMOCTATOB.

CxeMbl HaubOAE€e YaCTO IPUMEHSIEeMBIX CUCTEM 30HUPOBAHUS IIO-
Ka3aHhbl Ha puc. 9.10.

CucreMy 30HHMPOBAHUS C U3MeHeHHeM KOAMUYeCTBa ITI0AABAeMOTIO
Bo3pyxa (cM. puc. 9.10, a) 0OBIYHO IPUMEHSIOT A PETYAUPOBAHUSA
OXA@XKAEHUS U OTONIAEHUS OTAEABHEIX IToMellleHu#. CucTeMa paboTaeT
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! Puc. 9.10. CxeMbl CUCTEM 30HMPO-
T BaHWs:

a — C NU3MEHEHMEM KONMMYecTBa noga-
BH BaeMoro Bo3gyxa; 6 — C forpeBaHvem
\— 1 VNN 0OOXNaxAeHWeM BO3Ayxa AOBOQYU-
KaMu; B — C peLVpKyNALMOHHLIMU BEHTU-
T natopamu; 1, 2, 3 — oTaenbHble nome-
weHus:; Tq, To, Ta — TepmocTatsl; My, Mo,
M3 — moTtopHble npueopbl; L4, O, Os —
nosopynkn; KH — koHgmumoHep; BH,
BH,, BH,, BH3; — BeHTUnaTopbl; H — Ha-

B BH PY>XHbI BO3OYyX
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Tak. [Ipu M3MeHeHnU TeMIepaTypsl B KOHAUIIMOHUPYEMOM ITOMeIleHUN
YCTQHOBAEHHBIN B HEM TE€PMOCTAT U3MeHsAeT KOAMYECTBO I0OAABAEMOTO
Bo3ayxa. Ecau TeMnepaTypa B IOMeI[eHUN CHUYKAeTCs, TO TepMOCTaT
AaeT KOMaHAY UCIIOAHUTEABHBIM MeXaHu3MaM (MOTOPHBIM IIPHBOAAM)
M,, M,, M, Ha yMeHbIlIeHHe IT0AQUYU 0OPabOTAaHHOTO BO3AYXa, & €CAU
TeMIlepaTypa CTAHOBUTCA BBHIIIE 3aA@HHON — Ha YBEAWUYEHUe [IOAQYU.
HcnoaHUTeABHBIE MEXaHU3MBI, KOTOPHIE YCTAHOBAEHEI Ha APOCCEABHBIX
33ABUJKKAX, Pa3MellleHHBIX B IPUTOYHBIX BO3AYXOBOAAX, IO KOMaHAHO-
MY UMIIYABCY T€PMOCTATa OTKPBLIBAIOT MAM YACTHMYHO 3aKPBLIBAIOT BO3-
AYXOBOA,. MIMITyABC OAHOBPEMEHHO IIOAAeTCS U Ha MCIOAHUTEAbHEBIE
MeXaHU3MBbI BEITSIKHOM CUCTEMBI BeHTUAILINU. PaccMOTpeHHBIHN CIIoco6
30HUPOBAHUS IPOCT U SKOHOMUYEH, HO IIPU HEM BO3PAaCTalOT CKOPOCTHU
BBEIXOAQ BO3AYXA B ITIOMEIEHNd II0OCAE ADOCCEAMPOBAHUS U YMeHBbIIIaeT-
€4 I0AQYa HAPY’KHOTO BO3AyXa (MOKeT CTaTh HUYKE CAHUTAPHOU HOPMHEI).
YMeHbIIaTh KOAMYECTBO II0AABAEMOT0 BO3AyXa AOITyCKaeTcs He Ooaee
yeM Ha 50 % IO CpaBHEHUIO C PACUETHBLIM 3HAaUEHUEM.

[Tpu cucTeMe 30HHPOBaHUS C AOTPEBaHUEM HAU AOOXAAKAEHUEM
II0A@BAEMOr0 BO3AYXa C IIOMOIIBIO AOBOAUMKOB (cM. puc. 9.10, 6) Bo3payx
OT IIeHTPAAbBHOTO KOHAUIIMOHepa KH pa3BOAUTCS IO 30HaM K AOBOAUH-
KaM Ay, Ay A3z B KOTOPBIX YCTAHOBAEHEI IO30HHBIE TEIIAOOOMEHHUKY,
obecIrieunBaroIe AOTPEBaHMEe UAH, IIPU HEOOXOAUMOCTH, AOOXAAKAE-
HUe BO3AyXa. B KakKpOU 30He HAXOAUTCS OAMH U3 TepMOoCTaToB T, Ty,
T3, KOTOpBIE BO3AEMCTBYIOT Ha UCIIOAHUTEABHBIE MeXaHU3Mbl M, M,,
M, yIpaBAsifolye opadedl TeAO- UAU XAQAOHOCUTEAS K IIOBEPXHOCT-
HBIM TEIAOOOMEHHHUKaM. AorpeBarolue AOBOAYUKHU IleAeCOOOpPa3Ho
NIPUMEHSATH B 3UMHUU IIEPUOA, @ B A€THUU NIEPUOA UX CAeAyeT UCIIOAb-
30BaTh AAS AOOXAAKAEHUS BO3AYXA.

[pu cucTeMe 30HMPOBAHUSA C PEIIUPKYASIIIMOHHBIMU BEeHTUAITOPAMHU
(cm. puc. 9.10, B) mocrepHMe 3a0UPAIOT OAHY YacCTh BO3AyXa OT IeH-
TPAABHOTO KOHAMIIMOHEPA, & APYTYIO — M3 IOMeIeHUM OOCAY>KUBaeMOH
UMM 30HHL. LleHTpaAbHBIN KOHAUIIMOHeD KH pacCYUTHIBAIOT Ha OOIITUN
MaKCHUMAaABHBIN BO3AYXOOOMEH IIO BCEMY 3AAHUIO, & 30HHBIE BEHTHUAS-
TOopsl BH,, BH,, BH; 1 BO3AYIIHEIE KAHAABI — Ha MAKCUMaAbHBIE 30HHBIE
Harpy3ku. B 30Hax TeMnepaTypy BO3AyXa MOAAEPKUBAIOT TEPMOCTATHI
T,, T,, T;, BO3AEUCTBYIOL[ME HA UCIIOAHUTEABHBIE MEeXaHU3MBL M, M,,
M; cMeCUTEeABHBIX KAQIIaHOB Ilepep BeHTUAdTopaMu. HepoCTaToOK AaH-
HOM CUCTEMBI KOHAUITMOHVWPOBAHMUS — IMepeMeHHOe KOAMYECTBO I0-
AABAEeMOTO HapPy’KHOTO BO3AyXa.

30HaAbHAS AByXKaHaAbHAs CHCTeMa KOHAUIIMOHUPOBAHUS BO3AYXa
(puc. 9.11) mo3BoasieT ob6eceunuBaTh B OTAEABHBIX OOCAY>KMBaeMBbIX
IIOMeIleHUAX pa3Hble TeIIAOBAAKHOCTHBIE peKUMBI. TaKas cucreMa
BKAIOYaeT B ce0s ABa IIeHTPAAbHBIX KOHAUIIMOHEPa, U3 KOTOPHIX 00-
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3 Punc. 9.11. [IByxkaHaneHasa cuctema
KOHANLMOHNPOBaHWA BO34yXa:

7 — KOHOMLUMOHEpbI; 2 — TEPMOPErynaTopbI;
3 — cmecutenu; 4 — BbITAXHON BEHTUNS-
Top

pabOTaHHBIM BO3AYX BBIXOAHUT
C pa3HbIMHU IapamMeTpaMu. Ka>kabii
KOHAUITMOHED UMeeT CBOIO CHUCTe-
MY Pa3BOASIIUX BO3AYXOBOAOB.
Takum oO6pa3oM, K KaXKAOMY IIO-
MEeIeHUIO MOAXOAST ABa KaHaAa
C BO3AYXOM Pa3HBIX [TapaMeTpPOB.
B momelleHUn KaHAABI IPUCOEAU-
HSIOT K CMECUTEABHOMY YCTPOM-
CTBY, B KOTOPOM aBTOMAaTHKa ycTa-
HaBAUBaeT HEOOXOAMMOE COOTHO-
IeHue XOAOAHOTO M HArpeToro
BO3AYXa, B pe3yAbTaTe uyero obpa-
3yeTcsl IPUTOYHAs CMeCh C 3aAaH-
HBIMM ITapaMeTpaMu. Takue cucTre-
MBI OOBIYHO PabOTAIOT 10 IPSIMOTOUHOU cxeMe Oe3 I u Il penmpkyaannii,
a OTpabOTaBIINM BO3AYX YAAASIETCI U3 IIOMEIeHUs CUCTEMOM BBITSIXK-
HOU BEHTHUAAIUU. Ba)KHENUIIUM y3A0M ABYXKAHAABHOU CHUCTEMBI KOH-
AUITMOHUPOBAHUS BO3AyXa SIBASIETCS CMEeCUTEeABHOEe YCTPOUCTBO (CMe-
CHUTeAB) 3, KOTopoe obecleunBaeT Hy>KHYIO IIPOIOPIIUIO CMEeIINBaeMbIX
KOAMYECTB BO3AyXa. YTOOBI YMEHBIIUTE IITYyM IIPHU CMEIIUBAHUM BO3-
AYVUIHBIX CTPYM CMECHUTeAb U3HYTPU IIOKPHIBAIOT aKyCTUYEeCKOM M30-
ASIITHIEH.

TepMOpAMHAMHUYECKUM TPOLECC KOHAUIIMOHUPOBAHUSA BO3AyXa IIPHU
ABYXKAQHAABHOM CUCTEMe KOHAWIIMOHUPOBAHUSA BO3AyXa Ha [—d-puar-
paMMe AASL AeTHEro pe’kuMa CTpoAT Tak. Hanocar Touku By, B, u B,
(puc. 9.12), KOOPAMHATEI KOTOPBIX COOTBETCTBYIOT 38AQHHBIM COCTOSI-
HUSIM BHYTPEHHEro BO3AyXa B TpPeX OTAEAbBHBIX IIOMelleHudIX. 3Had
YTAOBBIE KOO (PUITNEHTEI Ay4del IIPOoIeCCOB U3MeHEeHU COCTOSTHUS BO3-
AyXa B AQHHBIX IIOMEIIEHUSX €, €, €3, IPOBOAAT 3TU AYUM 4Yepe3 yKa-
3aHHBIE TOUKH. 3aTeM IpOBOAAT Hpamyro K K, Tak, 4ToOBl OHa IIepe-
CeKaAa BCe TPU Ayda IIPOIIeCCOB U IIPU 3TOM 3aHMMaAa TaKoe IIOAOJKe-
HUe, IPU KOTOPOM TeMIlepaTyphl IPUTOYHOTO Bo3AyXa B Toukax [T, I,
u I'l; yAOBAETBOPSIAY OBI AOIIYCTUMEBIM IIepeliapaM tg — ty AAT OTAEABHBIX
TToOMelleHUuH.
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Puc. 9.12. MNocTtpoeHve Ha |—d-gnar- I
pamMMe npoLecca KOHAULMOHUPOBaHWS
npv NPUMEHEHNN ABYXKaHaNbHOW CUCTe-
Mbl MOAA4M NPUTOYHOMO BO3AyXa

ITapaMeTpsl BO3AYXa, IIOA@BAEMO-
TO Ka’KABIM II€HTPAABHBIM KOHAU-
IIMOHEPOM, AOAKHEI COOTBETCTBOBATD
koopauHaTaMm Ttouek K; u K,, Haxo-
AAIIMXCSA Ha 3ToM npsaMoit. [Toroxe-
HUe TouKu K, Hy’KHO BBEIOMPATH 110
BO3MOXXHOCTU OAUXKe K Touke [,
a Touku K, — K Touke I1;; B mpeaene
MOJKHO COBMeCTHUTH TOUKy K, c IIj,
a Touky K, — c IT,.

Hanocar Touky H, KOOpAUHATEL KOTOPOM COOTBETCTBYIOT COCTOS-
HUIO Hapy’>KHOTO Bo3ayxa. [Ipoimeccy o0paboTKu BO3AyXa B IEPBOM
KOHAUIIMOHEepe OYAYT COOTBETCTBOBATh Ha AuMarpaMMe ABa Ayda: HO,
(oxaakpeHHe Bo3pyxa U ero ocymeHue) u O,K, (HarpeBaHmue Bo3pyxa
B Karopudepe BTOPOro NOAOTPeBa). AAd BTOPOTO KOHAUIIMOHEPA IIPO-
Iecc 00pabOTKU BO3AyXa aHAAOTUYeH U u3obparkaeTcs aAydamu HO,
u O,K,. BrinoaHnenuble Ha [—d-pAuarpaMMe ITOCTPOEHUST TTO3BOASIIOT
ONIPEAEAUTH HEOOXOAMMOE KOAMYECTBO BO3AYXA, KI/4, AAST Ka’KAOTO
TOMEeIeHUs:

G - + 2G4 o, (9.8)
dg, —diy

: Wt} G, (9.9)
de dnz

G, _Wat G (9.10)
st dns

rAe dg, dg,, dp, — BAArOCOACPKAHUE BHYTPEHHETO BO3AYXa B KaKAOM
M3 Tpex MOMellleHUH, I/KT; dp,, dp,, d, — BAArocopep’XaHue IPUTOY-
HOTO BO3AyXa B Ka’KAOM U3 TPeX IMOMEIeHnH, I/ KT.

OO011ee KOANYECTBO IOAABAEMOTO B IIOMENIEHNUs BO3AyXa

G0:G1+G2+G3:GK, (9].].)

TAe GK— CyMMapHas IPON3BOAUTEABHOCTD, KI‘/‘-I, oboux KOHAUIIMOHEe-
poB (GK = GKI + GKZ)
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ITpuTOUYHBINM BO3AYX HOAy4YaeT HeOOXOAUMBIE IIapaMeTphl IIPU CMe-
IIUBAHUU Bo3pyxa cocTostHUs K, u cocrosinusg K, UTOOBI ONpeperuTh
KOAMYECTBO BO3AyXa, KOTOPOe HY’KHO CMEIINBATH A ITOAYYEeHHUS IIPU-
TOYHOT'O BO3AYXa 3aA@HHOTO COCTOSHMS B Ka’KAOM ITOMeEIIeHNH, Hy’KHO
COCTaBUTH CAEAYIOIINE IPONOPIINHU:

G KK G, KK, Gy KK
G KL Gy KL, Gy Kyl

rae Gy_, G,_, G3_; — KOAMUYECTBO BO3AyXa cocTogHud K, mocrymna-
IOlllee B COCTABEe CMECU COOTBETCTBEHHO B IIEPBOE, BTOPOE U TPEThe
nometenus; KoK, KoIT;, KoI'l,, KyI1; — AAMHBL COOTBETCTBYIOLIUX OT-
pe3KoB Ha [—d-puarpamme.

Kaxk caepyeT 13 cocTaBA€HHBIX IIPOTIOPITUH,

K,IT K,IT K,IT
G =G —=L Gy = ngi Gs_1=Gj —23
K,K; K,K; K,K;
KoanuecTtBo Bo3pyxa coctossumuga K,, mocTynarolilee B ITOMelleHUS
B cocTaBe cMecu: Gi_,= G — Gi_1; Go_9=Gy— Gy_y; G3_9= G3—
- G3_1.
I[Tpon3BOAUTEABHOCTH IIEPBOTO KOHAUITUOHEPA, KT/ 4,
Gu=G_1+Gy_1+G5_,. (9.12)
[Tpon3BOAUTEABHOCTE BTOPOTO KOHAUITMOHEPQ, KI/4,
GK2 = G1_2 + G2_2 + G3_2. (913)
Oxaakaaro1asi MOUIHOCTE IIEPBOTO U BTOPOTO KOHAUIIMIOHEPOB!
Qoxn1 = Gl — L) (9.14)
QOXAZ = GKZ(IH - 102)1 (915)

rae I;; — yAeAbHOe TenAoCOoAepsKaHue Hapy’KHOTO BO3AYXa, KAK/KT
(ompeaeastoT 10 morokenuto Touku H na I—d-puarpamme); I, I,, —
YAEABHOE TEeIIAOCOAEPIKaHKE BO3AYXa, OXAAKAEHHOTO COOTBETCTBEHHO
B IIePBOM M BTOPOM KOHAUIIMOHEPaX, KAJK/KI (OIIPEAEASIOT IO IIOAO-
xeHusaM Touek O; u O,).

Pacxop TEAOTEI Ha TOAOTPEB BO3AYXa B IIEPBOM M BTOPOM KOHAM-
IUOHEepax:

Ql = GKl(IKl - Iol); (916)
Q= Gl — Ioz)' (9.17)

rae Iy, Iyy — YAeAbHOe TelAoCoAepsKaHue BO3AYXa, TT0AABAeMOro Iep-
BBIM M BTOPBIM KOHAUITMOHEPAMH.
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TeMmnepaTypy BO3AyXa B IOMEUEHUU PETYAUPYIOT TEPMOCTATOM,
BO3AEMCTBYIOIIUM Ha HCIOAHUTEABHBIN MeXaHH3M CMeCUTEABHOI'O
KAQIlaHa, KOTOPBIM M3MeHseT COOTHOIIeHNe KOANYEeCTB XOAOAHOI'O
U TOPSTYETO BO3AYXA.

KOHCTPYKTVBHbIE OCOBEHHOCTU MECTHbIX
CUCTEM KOHOVLMOHNPOBAHMNS BO3OYXA
11 ABTOHOMHbIX KOHAVLVIOHEPOB

MecTHbIe cCTeMbI KOHAMIMOHUPOBAHNUS BO3AYyXa IIOAYUYUAU HIUPO-
Koe pacupocTpaHeHue B Poccuu u 3a pybexxom. CTpyKTypHas cxeMa
TaKOU CHCTeMBI TToKa3aHa Ha puc. 9.13. HeaBToHOMHBIE KOHAUTIMOHEPHI |
YCTaHaBAUBAIOT B OOCAY’KHBaeMbIe IIOMEIleHUsa U 00eCIIeYnBaloOT UX
TENAO- U XAGAOHOCHUTEAEM, IOCTYNAOIIUMHU OT e HTPAAU30BAHHBIX UC-
TOYHHUKOB TEMAOTEHL O ¥ XOA0AA 4 1o TpyOomnpoBopaM 2 1 3. KoHCTPyK-
THUBHO MECTHBIM KOHAUIIMOHEP COCTOUT M3 TEIIAOOOMEHHOTO anlapara,
BEHTHUAATOPA U 3AEeKTPOABUTaTeAd. OH MOKeT UMeThb YCTPOUCTBO AAS
YBAQKHEHUA BO3AyXa. [ I[pOn3BOAUTEABHOCTE MECTHBIX KOHAUITMIOHEPOB
10 BO3AYXY OOBLIUHO He npeBbinaer 10 Teic, M3/4.

[TopoKOHHBIE MECTHBIE KOHAUIIMOHEPH! Tua KAM paboTaroT Ha Ha-
PY’KHOM M PeIUPKyASIIIUOHHOM Bo3ayxe. C IIOMOIIbI0O BEHTUASITOPA
CMeCh BO3AyXa 3aCachlBAaeTCd B HUI)KHIOIO YaCTh KOHAUIIMOHEPA, IIPO-
XOAUT (PUABTP U IOCTYyIIaeT B BEPXHIOIO YaCTh KOHAUIHMOHepa. 3AeCh
BO3AYX COIIPUKACAETCS C IIOBEPXHOCTHIO PEOPHUCTHIX 3MEEBUKOB, B KO-
TOPBIE MMOAQIOT TEIIAO- UAM XAQAOHOCUTEADL B 3@aBUCUMOCTU OT HEODOXO-
AuUMOCTU. KOHAMIIMOHEPEI IOAOKOHHOI'O TUIA PEKOMEHAYETCS IIpUMe-

tH t A

 I—  I— |  I—
1 1 1
7 7 ] 7
( 14 ( 2
N—
3
_M;
5 <t 4 F>—

Puc. 9.13. Cxema cucteMbl MECTHOMO KOHOWLIMOHVNPOBaHUS:

7 — HeaBTOHOMHbIE KOHAWLMOHEpPSI; 2, 3 — Tpybonposoabl; 4 — NCTOYHUK Xonopa; 5 —
WCTOYHMK TENNOoThI
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HATH B MHOTOJ3Ta>XHBIX 3AQHUSAX C OOABIINM UMCAOM HEOOABIINX IIO-
MeIIleHUH: JKUABIX KOMHAT, TOCTUHUYHBIX HOMEPOB, AMUHUCTPATUBHBIX
IIOMEeIlleHUH.

Konpunmoneps! Tuna Ka mpepHazHaueHBI A OXAQKAESHUS perup-
KYASIIIIOHHOT'O BO3AyXa B AlllapaTHBIX 3aAaX, AAOOPATOPHUSIX U APYTUX
TIOMEIIeHUSIX, PaCloAaTraloNIuX U30bBITKAMU TEIAOTHI.

ABTOHOMHBIE KOHAUIIMIOHEPHI B OTAUYME OT MECTHBIX HEABTOHOMHBIX
UMEIOT BCTPOEHHYIO XOAOAUABHYIO MAlINHY. ABTOHOMHBEIE KOHAWIIU-
OHEePHBI IIOAPA3AEASIIOT Ha A€THHE M KPYTAOTOAMUYHEBIE. PaccMoTpum
B KauecTBe IpHMepa KOHCTPYKIIMIO OKOHHOTO KoHAUIOHepa BK-2000P
(puc. 9.14), cocTosmero u3 AByX OTCEKOB, 13 KOTOPHIX TENABIM BEIXOAUT
Ha YAUITY, @ XOAOAHBIY HAaXOAUTCS B OXAAKAQeMOM IIoMellleHUuu. B Te-
TIAOM OTCeKe pa3MelleHbl KOMIIPeccop 8 XOAOAUABHOM MalllUHBI U 00-
CAYKHUBAIOIIUM €r0 DAeKTPOABUTATEAD 9. B XOAOAHOM OTCEeKe HaXOAAT-
Csl: UCHIAPUTEADb 2 U3 PeOPUCTBIX TPYOOK, MUABTD I AAS OUMCTKU BO3-
AyXa OT IBIAU, BEHTUASATOP 4, TepMocTaT. KoMIpeccop COeAUHSIOT
C KOHAEHCATOPOM 6 U HCIIlapUTeAeM MeAHBIMU TPyOKaMu 6e3 3allOpHOM
UAU peryAupymollel apMaTypsl. [locTyniaeHne >KMAKOTO XAaAareHTa
B MCIIAPUTEAD PETYAUPYIOT C IIOMOIIBIO KAaIUAAIPHON TPYOKU. ABTO-
MaTHKa B IeNU ABM)KEHUS XAaAareHTa OTCYTCTBYeT. [Ipu MOBEIIIeHUN
AABAEHUS KOHAEHCAITUY KOMITPECCOP OTKAIOYAETCS C IIOMOIITLIO 3aIIUT-
HOTO peaAe, cpabaThIBAIONIEro IPU IOBBIIIEHUU HATPY3KU 3AEK-
TpoABUTaTeAsI. B KauecTBe XAapareHTa B TaKUX KOHAMIIMOHEpax Mpu-
MEHSIIOT XAaAOH 22, KOTOPBLIM 9KOHOMUYHee XAapoHa 11 u xaapoHa 12.

PaccMoTpeHHBIN BBINIE OKOHHBINM KOHAUITMOHEP OTHOCUTCS K Tak
HA3bIBAEMBIM A€THUM KOHAUIIMOHEPAM, pab0TaIOINM TOABKO B A€THEE
BpeMs, KOIAQ TPeOYIOTCSI OXAQKACHHUE U OCYIIEHHUE BO3AyXa. AAS IOAO-
rpeBa BO3AyXa B XOAOAHOE BpeMsI FopAa KOHAUITMOHEPHI IOAOOHOTO THIIa
UCTIOAB30BaTh HEBO3MOSKHO.

ITpuMepoM KPYyTAOTOAMYHOTO KOHAUIIMOHEPA SIBAIETCS Pa3AEAbHBIN
roupunronep BK-2000PT, npepHa3HaUeHHBIU AAST OXAQXKAEHUS U Ha-
rpeBaHus BO3AYXa B IIOMEIEHUSIX MAOIIAABIO AO 25 M2, & TAKXKe AAST UX
BeHTUAAIIUU. OH COCTOUT U3 ABYX OAOKOB: OAUH YCTAHABAMBAIOT B 00-
CAY’KMBaeMOM IOMeIleHNUH, a BTOPOM — Ha OaAKOHEe, AOAJKUU HUAU
B KAKOM-TO HEKUAOM IIOMellleHUHU. BAOKU COepAUHSIOT MeKAY COO0U
MeTaAAOPYKaBOM.

B Hacrosiiee BpeMs MIMPOKOE pPaclpoCcTpaHeHUe B Halllel cTpaHe
IIOAYYMAU @aBTOHOMHBIE KOHAUIIMOHEPHI ANOHCKUX (hupM Panasonic,
Chofu-Serend, Daikin, roxHO-KOpelickou dpupmel Hyundaj u ap.

CucreMa KoHAUIIMOHUPOBaHUusA Super Multi Plus (puc. 9.15) sanos-
cko¥ pupMmbl Daikin cocTouT n3 Hapy>XHOTO OAOKa ! MOIIHOCTBIO
14,5 kBT u ceMu BHyTpeHHUX OAOKOB J... 7 MOIIHOCTEIO 2,5...7,1 KBT.
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Puc. 9.14. OKoHHbIN KOHOMLMOHEP CO BCTPOEHHOW XONOAWIIBHOM MaLUMHOMN:

a — o6 Bup; 6 — KoMrnoHoBka o6opynoBaHus; T — dunbTp; 2 — ncnaputens; 3 — pe-
rynupytoLme xanosu; 4 — LeHTpobexHbIN BEHTUNATOP; 5 — oceBow BEHTUNSATOP; 6 —
KoHOeHcaTop; 7 — hunbTp-ocyLuMTenb; 8 — Komnpeccop; 9 — anekTpoaBuraTens

CucreMa AOITyCKaeT MCIIOAB30BaHUE IISTH TUIIOB BHYTPEHHUX OAOKOB
3...7 OT HAaCTEHHBIX AO KaHAABHEIX (Bcero 17 tunopasmepos). Makcu-
MaAbHas CyMMapHasi NPOTSKEHHOCTb TPYO TakKou cucreMbl — 115 M,
4YTO AQeT CBOOOAY IIPHU BBIOOpE MeCTa YCTAHOBKU BHYTPEHHUX OAOKOB.
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Puc. 9.15. Cuctema koHamumoHnposanua Super Multi Plus:
7 — HapyXHbI 610K; 2 — NPOMEXYTO4HbIEe 610KK; 3 ... 7 — BHYTPEHHWE 610KM

I'pynmsl, cocTodlue U3 ABYX-TpeX BHYTPEHHUX OAOKOB, IIOAKAIOYAIOT
K BHEIIHEMY YCTPOUCTBY (HApy>KHOMY OAOKY) I 4yepe3 IpOMe’KyTOUYHEIE
OAOKHU 2. DTO TO3BOASIET CYIIIECTBEHHO COKPATUTDh PACXOA TPYO 1 YMeHb-
IIATh 3aHUMaeMbIll UMU OOBbeM, a TaKKe YCTPAHUTh T’MAPAaBANYECKUU
LIIyM B CHUCTeMe XAapareHTa R-22. MuKponponeccopHoe ylIIpaBAeHUe
II03BOASIET IIOAAEPIKUBATD 3aAQHHYIO TeMIIepaTypy C OuYeHb BBICOKOU
TOYHOCTBIO. YPOBEHB IITyMa Hapy’KHOro OAOKA He mnpessimaeTr 50 AB.

m CUCTEMbI X0NOO0CHABXEHNS
KOHAVLMOHEPHbBIX YCTAHOBOK

ITpu McrIoAB30BaHUM B KaUeCTBE MUCTOYHMKA XOAOAAQ apTe3UaHCKOMU
BOABI HanOoAee YacTO IPUMEHSIOT ABYXCTyIleHUaTOe OpollleHUe BO3-
Ayxa. B Takux cucreMax 60aee ITOAHO UCIIOAB3YEeTCS 3aIllaC XOAOAA BOABI
U AOCTHTAETCsT GOABIIIas TeMIIePaTypa MepPernapd OXAaKAQION[EH BOABL.
BrinmaBmias B mopA0H I cTylleHUM Bopa 4acTHMYHO HMAET Ha cOpoc, a 4a-
CTUYHO Ha PEIUPKYAdIUIO. B HEKOTOPBIX CAyYadaX BO3AYX OXAAKAQIOT
CHAYaAa apTe3uaHCKOM BOAOM, a 3aTeM OOAee XOAOAHOM BOAOM, IIOAY-
YEHHOU C IIOMOIBI0 XOAOAMABHOU YCTAHOBKU. HepOCTaTOK 3TOM cucre-
MBI — BBICOKAsI CTOMMOCTb COOPY’>KeHUs apTe3MaHCKON CKBa’KHUHBEI,
WHOTAQ IIPEBBIIIAONIAs CTOUMOCTh XOAOAUABHOM YCTAaHOBKMU.
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AAd yCTaHOBOK KOHAUITMOHUPOBAHUS HEOOABIIION MOIHOCTHU UHO-
rA@ B KQueCTBe HUCTOYHHMKA XOAOAQ HUCIIOAB3YIOT Aep. Ero 3arpyskaror
B TEIIAOM30AMPOBAHHBIM pe3epByap, B BEPXHIOIO 4acTh KOTOPOTO IIO-
AQIOT Yepe3 (POPCYHKU BOAY M3 ITOAAOHA (POPCYHOUHOM KaMephl KOH-
punmoHepa. ITpoxoas Aep, BOAA OXAAXKAQeTCs, MOCTYIIaeT B MMOAAOH
pe3epByapa U U3 Hero HaCOCOM CHOBA IT0AaeTCsa B (pOPCyHKHU KaMephl
opolleHUsa KOHAUIIMOHepa. O0beM AEATHOTO pe3epByapa ONpPeAeAdeT
YaCTOTY 3arpy3KU ero HOBEIMU NOPHUAMU AbAQ. [IpenMyliecTBa AbAQ
B KQUeCTBe UCTOYHUKA XOA0OAAQ — HU3Kasl CTOUMOCTh YCTAHOBKU U IIPO-
CTOTa XOAOAUABHOTO 060pyAOBaHUsA. K HepoCTaTKaM OTHOCSTCS: 3HAUM-
TeAbHBIEe JKCIIAyaTAllMOHHBIE PACXOABI, 3aBUCUMOCThL OT MCTOYHUKA
ABAOCHAOKeHMS, HeOOXOAMMOCTD 3arpy3KU APOOAEHOTO ABAA B pe3ep-
Byap.

XOAOAUABHBIU TUKA IaPOKOMIIPECCOPHOM XOAOAUABHOU MAIIUHBI
CBSI3aH C U3MeHeHueM (pa30BOT0 COCTOSTHUS XOAOAUABHOTO areHTa Ipu
TIOABOAE U OTBEAEHUM TENAOThI. XOAOAUABHBIE areHThI AOASKHBI OBITH
0Oe3BpeAHB], B3PBIBOOE30IIaCHEl, HHEPTHEI K METAANY, UMETh YyMepeHHOoe
AaBAeHMEe B 00AaCTH pabodux TeMIlepaTyp.

CucreMy XOAOAOCHAOKEHUS OT €CTECTBEHHBIX U MCKYyCCTBEHHBIX
HCTOYHUKOB XOAOAQ IIPOEKTUPYIOT, €CAU HOPMUPYEMBIE METEOPOAOTH-
YyeCcKHe YCAOBUSI He MOTYT ObITh 0OeclieueHbl YCTAHOBKAMHU IIPSIMOTO
UAM KOCBEHHOTO UCIIaPUTEABHOT'O OXAQKACHUS.

Bb160p UCTOUHMKA XOAOAA AOAKEH OBITH 9KOHOMUUYECKU 0O0CHOBAH.
CucreMa XOAOAOCHAOKEHMI AOAKHA, KaK IIPaBUAO, COCTOATH U3 ABYX
UAM OOABIIETO YMCAQ MAIIMH UAU YCTAHOBOK OXAAKAEHUSA, HO AOTyCKa-
€TCS UMETh OAHY MAIIMHY UAU OAHY YCTAHOBKY OXAAQKAECHUS C PETYAU-
pyeMOM MOILIHOCTBIO. BEIOOD 4WMCAa MAIIMH AASL XOAOAOCHAOKEHUS
CHCTeM KOHAUITMOHUPOBAHMS IIPOU3BOACTBEHHBIX ITIOMEIleHUN HY>KHO
0OOCHOBBIBATH AOITYCTUMBIMY OTKAOHEHUSIMHU [TapaMeTPOB IIPU BEIXOAE
U3 CTPOSI OAHOU MAITUHBI OOABIIIEN MOIITHOCTH.

AAST cuCcTeM KOHAUIIMOHUPOBAHUS MEPBOTO KAACCa, pabOTaIOIIUX
KPYTAOCYTOYHO, CAEAYET IIPEAYCMATPUBATh PE3EPBHBIE XOAOAUABHEIE
MamuHEL [ToTepu x0A0pa B 0O0PYAOBAHUM U TPYOOIIPOBOAAX CHUCTEM
XOAOAOCHAOKEHUS OIIPEAEASTIOT pacueToM. OHU He AOAKHEI COCTaBASATD
6oaee 10 % MOIIHOCTH XOAOAUABHOM YCTAaHOBKMU.

[ToBepXHOCTHBIE BO3AYXOOXAAAUTEAU (MCIIAPUTEAN XAGAOHOB) U KOH-
TaKTHBIE BO3AYXOOXAAAUTEAU ((POPCYHOUHBIE KAMEPHI U AP.), IPHUCOEAH-
HEeHHBIE II0 OAHOKOHTYPHOU BOASHOM (PACCOABHOM) CXeMe XOAOAOCHA0-
KEHUS C 3aKPBITHIMU UCIIaPUTEASIMUA XAQAOHOB, MOJKHO TPUMEHSTh!

AAST TIOMeIleHUM, B KOTOPHIX He MCIIOAB3YeTCSI OTKPBITHIM OTOHB;

€CAU HUCIAapUTEAN BKAIOUEHEBl B @BTOHOMHBIM KOHTYP HUPKYASIIIUU
XAAAOHA OAHOM XOAOAMABHOM MallIUHBI;
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€CAM Macca XAaAOHA ITPY aBapUMHOM BEIOpOCE eTo U3 KOHTYpa ITUp-
KYASIIIUM B MEeHbIIIee U3 0OCAY)KMBAEMbIX [TIOMEIeHUN He IPEeBHIIIaeT
AOIIYCTUMOM aBapUWHOM KOHIIEHTPAIUU, KOTOpas AAI XAaapoHa 11 co-
craBasgeT 570 r/m3, xaapoHa 12 — 500 r/m3, xrapoHa 22 — 360 r/m3,
xaapoHa 500 — 410 r/M® u xrapoHaA 502 — 460 /M8,

[MTpu oxXAa’RA€HUYM TPYIIILI IOMENIeHWH KOHIIEeHTPAIIUIO XAQAOHA (),
r/M3, B AFOGOM U3 3TUX TIOMEINIEHUHA OMPEACASTIOT 110 POpMyAe

q:m_Ln (9.18)
Vo> L,

rAe m — Macca XAaAOHAa B KOHTYpe IUPKyAdnuwy, I; L, — pacxop Ha-
PYKHOTO BO3AYXa, TOAABAEMOTO B AQHHOe MoMelienue, M3/4; V, — o6b-
€M AQHHOTO IIOMeIlleHus1, M2 ZLH — 00U pacxop Hapy’>KHOTO BO3-
AyXa, TOAABAEMOTO BO BCE TIOMEI[eHUsT, M/ .

BopsiHBIE (pacCcOABHBIE) CUCTEMBI XOAOAOCHAOKEHUs CAepyeT IIpo-
€KTHPOBaTh, KaK IIPaBUAO, C 0AKOM-aKKyMYASITOPOM.

KauecTBO BOABI, OXA@KAQIONEHN allllapaThl XOAOAUABHBIX YCTAHOBOK
U ee TEMIIEPATYyPY, HY’KHO TPUHUMATH B COOTBETCTBUU C TEXHNYECKUMU
YCAOBUSIMU Ha MAITVHEI.

AAST KOKYXOTPYOHBIX HCIIaPUTEAEM TeMIepaTypy KUIEHUS XAaA-
areHTOB, OXAAKAQIOIIUX BOAY, CA€AYeT IIPUHUMATD He HUXKe +2 °C, AAsT
APYyrux ucnapurtenrelni — He HuXe —2°C. B nmomenjeHuax npous-
BOACTBEHHBIX, OOII[ECTBEHHBIX U aAMUHUCTPATUBHO-OLITOBEIX 3AQHUM,
€CAM HaA UX IIEPEKPBITHEM UAU ITOA IIOAOM MMEIOTCS IIOMEIIeHUS C Mac-
COBBIM IIOCTOSTHHBIM MAM BPEMEHHBIM (KPOME aBapUWHBIX CUTYyallUN)
IIpeObIBaHNEM AIOAEHM, He pa3pellaeTcs pa3MellaTh XOAOAUABHEIE yCTa-
HOBKHU KOMIIPECCHOHHOI'O TUIIa C XAAAQT€HTOM XAAAOHOM IIPU COAEP-
KAHUKW MacAd B ATOOOM M3 XOAOAUALHEIX MamInH 250 KT 1 6oaee.

B x0AOAMABHOM TeXHUKe HanboAee NMePCIeKTUBHBIM XAaAAreHTOM
ABASETCA aMMHAK, KOTOPOMY HET aAbTEPHATUBEI 10 TEPMOAWHAMUYE-
CKUM CBOMCTBAM U DKOAOTMUECKOM 0e30IaCHOCTH (He pa3pyllaeT 030-
HOBOI'O CAOS W He CO3paeT MapHUKOBOro 3dderra). B cBsa3u ¢ saTUM
npepnpusatus 3A0 «ITpomxonaoa» Poccun yaeAdioT OOABIIIOe BHUMaHUe
KOHCTPYUPOBaHUIO ¥ IIPOU3BOACTBY @MMUAYHBIX MOTOP-KOMIIPECCOPHBIX,
KOMIIPECCOPHO-KOHAEHCATOPHEBIX arperaToB U XOAOAUABHBIX MAIIWH.
VM pa3zpaboTaH pgp aMMUAUYHBIX arperaToB Ha 0a3e KOMIIPECCOPOB
HU3BECTHBIX repMaHCcKux pupM Bitzer, Grasso, Aerzner XOAOAOIIPOU3BO-
AuTeabHOCTBIO 10...1 500 KBT.

KomnpeccopHbie arperats! (puc. 9.16) npeapHa3HaueHbI AT paOOTHI
B COCTaBe aMMMAUYHBIX XOAOAUABHBIX YCTAHOBOK C TeMIIepaTypou Ku-
neHud oT +5 Ao —35 °C. ArperaTsl BEIIYCKAIOT TPeX MOAMMUKAILINII:
2A50B-7-1; 2A50B-7-3; 2A50B-7-5. B cocTaB arperaTa BXOAAT: BUHTOBBIE
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Puc. 9.16. O6wmn B1E ammMma“Horo KoMnpeccopHoro arperata 2A50b-7:

7 — Komnpeccop; 2 — CTYNEeHN BEPTUKANbHOr0 MacnooTaenuTens; 3 — anekTpoaBura-
Tenb; 4 — 6nok ynpaeneHus; 5 — pamva

KoMIpeccops! pupMel Bitzer (DPT); acMHXPOHHEIN 3A€KTPOABUTATEAD
Ha Hanpskenne 380 B ¢ wacToToi BpaimeHus 49 ¢!, BepTUKAALHBIN
MaCAOOTAEAUTEAD C YETHIPbMS CTYIIEHSIMU OTAEAEHUS MAcAd; BOAIHOMN
MaCAOOXAGAUTEAD; MUKDPOIIPOLIECCOPHBIN OAOK YIIPABACHHUS; PAMa; AQT-
4MKY; NIPUOOPEL; apMaTypa.

MukponponeccopHbl OAOK YIPABACHUSA 3allJUIIaeT arperar oT
aBAPUUHBIX PEXUMOB, OTOOpa>kaeT Ha AMCIIAee ITapaMeTphl pabOTh
B COCTaBe XOAOAUABHOM YCTAHOBKH, IIOAAEP’KMBAET 3aAAHHYIO TEMIIe-
paTypy OXAakKAaeMOU cpearl B Ipeperax 0,1 °C.

XOAOAUABHBIE YCTAHOBKM C @MMUAKOM B KQ4eCTBE XAQAAreHTa AAG
XOAOAOCHAO KEHUS IIPOU3BOACTBEHHEIX IIOMEIIEHUY MOKHO Pa3MellaTh
B OTAEABHBIX 3AQHUSAX, IPUCTPOMKAX UAU OTAEABHBIX ITOMEIIeHUSIX
OAHOS3TAKHBIX IIPOU3BOACTBEHHBIX 3AaHUM. KOHAEHCATOPHI U UCIIapu-
TeAW MO’XKHO YCTQHAaBAUBATEL Ha OTKPBITHIX IIAOIIAAKAX HA PACCTOSTHUM
He MeHee 2 M OT CTeHBI 3AaHUA. XOAOAUABHBIE MAIIWHEBI IIaPO3KEKTO-
pOro THIla HY’KHO pa3MelaTh Ha OTKPBITHIX IIAOIaAKaX UAU B IIPOM3-
BOACTBEHHBIX 3AQHUSIX.

[MTomemnienus, B KOTOPBIX pa3MenlaloT OpOMUCTO-AUTHEBBIE U IIapo3-
KeKTOPHbIe XOAOAUABHBIE MAIIUHBI U TEIIAOBBIE HACOCHI C XAGAOHOM
B KQUeCTBe XAQAAreHTa, OTHOCAT K KaTeTOPUU A, a IPU UCIIOAB30BaHUU
B KaueCTBe XAapareHTa aMMHaKa — K Kareropuu b. Macro pAOAKHO
XPAHUTHCS B OTAEABHOM IIOMEIeHNH.
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YcThSI BEIXAOITHBIX TPYO 13 IPEAOXPAHUTEABHBIX KAQIIAHOB AAS XAA-
AOHA AOAKHBI HAXOAUTBHCS HE MeHee 4eM Ha 2 M BHIIIe OKOH, ABepel
1 BO3AYXOIIPHUEMHBIX OTBEPCTUN M He MeHee YeM Ha O M BHIIIe YPOBHS
3eMAU. BBEIXAOI XAaAareHTa AOAJKeH HAIPaBASATHLCS BBEPX.

YCTBsI BBIXAOIIHBIX TPYO AAST @MMHAKa AOAKHBL HAXOAUTHCS He MeHee
yeM Ha 3 M BBIIIIEe KPOBAU HanOOAE€e BHICOKOTO 3AaHUS U3 PACIIOAOKEH-
HBIX B papuyce 50 M.

B nmomenieHuax, B KOTOPHIX pa3MelleHbl XOAOAUABHEBIE YCTAHOBKH,
IIpeAyCMaTPUBAIOT OOIe0OMEHHYIO BEHTHUASIIINIO, PACCUNTAHHYIO Ha
yAaAeHHe U30BITKOB TEIAOTHL. [Ipy 3TOM CHCTeMBI BBHITSI)KHOMN BEHTHU-
ASILIMU C UCKYCCTBEHHBIM NMOOYKA€HUEM AOAKHBI 00eClIeunBaTh Kak
MUHHUMYM TpeX-, & IPU aBapuu — NITHUKPATHBIN BO3AyX000OMeH B 1
Y IIPY IPUMEHEeHUM XAQAOHOB TUIIOB 11, 12, 22, 500, 502 1 Kak MUHUMYM
YeTHIPEX-, @ IPXU aBapUU OAMHHAAIIATUKPATHEBIN BO3AYXOOOMEH B | 4 mpu
IIpUMeHeHUN aMMUaKa.

m 3APYBEXHbIE CUCTEMbI KIIMMATWUYECKOMO
KOHTPOIS

CucreMbl KAUMaTHYECKOTO KOHTPOAS, IIPUMeHseMBIe 3a PyOesKoM,
IIOAPA3AEASIOT Ha YeThIpe OCHOBHEIX THIIA: BO3AYIIHBIE, BO3AYIIHO-
BOASIHBIE, BOASHBIE I CHUCTEMBI HEIIOCPEACTBEHHOTO OXAKAEHMUS.

[Tpu BEIOOpPE THIIA CUCTEMBI AT PA3AWYHBIX 3AaHUMN PYKOBOACTBY-
IOTCS CAEAYIOIIMMHU OCHOBHBIMM ITPABUAAMU: BO3AYIIHBIE CHUCTEMBI
OoAee TIPUTOAHBI AAST 3A@HUM C OTHOCUTEABHO HU3KOM TEIAOBOM Ha-
IPy3KOH; BOASIHEIE CUCTEMEI OOAee D3 (DEKTUBHEBI AT BEICOKUX 3AQHUN
C OOABIIION IIAOILIAABID OCTEKAEHHBIX ITOBepxHOcTei (60...80 %) u BEI-
COKOM CBeTOBOM HArpyskoi. OpHOKaHaAbHBIE BO3AYIIHBIE CHCTEMBI
OXA@XKAEHUS C IOBTOPHBIM IIOAOTPEBOM BO3AyXa IIOBCEMECTHO IIPU-
3HAHBI AYUIIUMU C PYHKIIUOHAABHON TOUKU 3PEHUS.

BozaymiHbie cucTeMsl. B 3TUX cuCTeMaX KAUMATUYECKOTO KOHTPOAS
arperaTsl AAS OYUCTKU M OXAQKAEHUS BO3AYXa MOTYT OBITh PACIIOAOXKE-
HBI Ha HEKOTOPOM YAAAEHUM OT KOHAWUITHOHUPYEMOTO IIOMEIeHUs —
B [IOMeIIeHNUY IIeHTPaAbHOY CTaHIIUMU. B MOAOOGHEBIX crCTeMax IJeHTPaAb-
HOM 0OpabOTKU BO3AYX He TOABKO IIOAOI'PEBAETCS UAM OXAAKAQETCS, HO
OYMIIIAeTCsI U YBAAKHAETCS UAU OcylIaeTcsl. KOHCTPYKTUBHBIE OCOOEH-
HOCTH HEKOTOPBIX CUCTEM PACCMOTPEHBI HUKE.

OgHoxaHaAbHble cucmeMbl nepeMeHHoro oosema (puc. 9.17, a) obe-
CII€YMBAIOT KOHAUIIMOHMPYEMEIe IIOMEeIIeHUsI OAHUM IIOTOKOM ropsiyero
HUAU XOAOAHOTO BO3AyXa. [Ipom3BOAUTEABHOCTH CUCTEMBI KOHAWUITVOHM-
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POBaHUSI PETYAUPYETCSI B COOTBETCTBUM C TEIIAOBOW HATrpy3KOW IpH
TIOMOIIY YCTPOMUCTB @aBTOMATHYECKOTO PETYAUPOBAHUS 00BbeMa IIOCTY-
narougero Bosayxa. 1o creneHu IoABEp>)KEHHOCTHA BO3AEHCTBUIO OKPY-
SKAIoIel CpeAbl CUCTEMBI KOHAUITHOHUPOBAHMS TIOMEIIeHUM Pa3AeAsTioT
Ha 30HBI. OKOHeUHBIe BO3AYIIHBIE ANPDY30PEL CHAOKAIOT aBTOHOMHOM
caMo0OaAaHCHUPYIOIeNCda CUCTeMOU YIIPaBACHUS HEIIPSIMOTIO AeMCTBUS.

AByxKanaabHble cucmembl (puc. 9.17, 6) o0ecrIeunBaIOT ITOAQYY ABYX
IIOTOKOB BO3AyXa B Ka)KAOe NoMmellleHue. [TepBEI U3 HUX, XapaKTepHu-
3YIOLIUUCSA MOCTOAHHBIM 00'b€MOM UM II€PEMEHHOU TeMIlepaTypoy,
KOMIIEHCHUPYeT NOCTyIIAeHHe TeMAOTHI UAU TEIIAOOTAAUY B Pa3ANYHbBIE
BpeMeHa ropa. BTopo NoToK 0XAaKA€HHOTO BO3AyXa XapaKTepu3yeTcs
IIepeMeHHBIM 0OBEMOM U IIOCTOSHHOM TeMIlepaTypoli. OKOHeUHbIe BO3-
AyIIHBIEe AU PY30pEI CHAOKEHB aBTOHOMHOM CaMOOaAaHCUPYIOeNCs
CUCTEMOMU YIIPABAECHUS HEIIPSIMOTI'O AeHCTBUS.

OQgHOKQHAAbHbIE CUCMEMbl C NOBMOPHLIM Harpesom (puc. 9.17, B)
OTAMYAIOTCS TeM, YTO BCe UX OCHOBHOe 00OpyAOBaHUe CKOHIIEHTPUPO-
BaHO B MAIIMHHOM OTAEAEHUM; UCKAIOUEHME COCTaBASIET AUIIb SA€MEeHT
IIOBTOPHOI'O HarpeBa, KOTOPHIM MOJKeT OBITh YCTAHOBAEH BOAM3U KOH-
AUATTMOHUPYEMOTO TIOMEIeHUSI UAM B OKOHEYHOM YCTPOHCTBE BO3AYXO-
IIOAQIOIIErO TPaKTa. Bo3AyX, IPOIIEAIINH IEPBUYHYIO 00paboOTKy, MO-
CTyTIaeT M3 MAIIUHHOI'O OTAEAEeHUSI B YCTAaHOBKU KOHAWIIVOHUPYEMBIX
TIoMelleHNY 110 NHAMBUAYAABHOMY BO3AYXOIIPOBOAY (IIPU COOAIOAEHUU
IIOCTOSTHCTBA PAaCX0Aa B 3TOM BO3AYXOIIPOBOAE). Kajkpast U3 3Tux ycra-
HOBOK CHaO>XKeHa HeOOABIIUM BCTPOEHHBLIM 3MeeBUKOM IIOBTOPHOTO
Harpesa, Yepe3 KOTOPHIY IMPOIYCKAIOT Iap UAU TOPSIYIO BOAY.

MHnoro3onnbsle cucmembl (puc. 9.17, r) cAy>KaT pAS pacOpepeAeHus
BO3AYIIHOI'O IIOTOKA IO OTAEABHBIM IIOMeEIeHUsIM Yepe3 CUCTeMY Ka-
HAAOB. YCTPOMNCTBO II€eHTPAAU30BaHHONW 0OpabOTKU BO3AyXa 00OPYAO-
BaHO IIHOepaMy, C IOMOIILIO KOTOPBIX OCYIIECTBASIETCS IIPEABAPUTEND-
HOe CMelIWBaHUe IIOCTYIAIUINX IOTOKOB XOAOAHOTO U TEIIAOTO BO3-
Ayxa. [1InGepsl yIIPaBASIIOTCSI KOMHATHBIMU TE€PMOCTATaMU.

ABYXKQHQABHblE CUCMEMbl NOCMOAHHOIO 00bema (puc. 9.17, g) obe-
CIIEYMBAIOT II0AQYY BO3AYXQ, IIPOLIEAIIEro 0OpabOTKy Ha EHTPAABHOMU
CTAHIIUHN, K UHAUBUAYAABHBIM OKOHEUYHBIM yCTPOMCTBAM IIO ABYM Ka-
HaAaM. OKOHeUHBle YCTPOMCTBA UMEIOT OCOOYI0 KOHCTPYKIIUIO U Ha-
3HaueHUe: B HUX OCYIIEeCTBASIETCSI aBTOMaTUYeCKOe CMelllMBaHue BO3-
AyXa C IIeABIO IOAAEPKaHU4 TpeOyeMBIX TeMIIepaTyp, 00beMa 1 Xapak-
Tepa IUPKYASIIUHA BO3AYXa, MOCTYAIOIero B KOHAUIIMOHUPYEMEIe
TIOMeIIeHU.

Bo3AyIIHO-BOASIHBIE CHUCTEMBI. B 3TUX cHUcTeMaX, Kak U B BO3AYII-
HBIX, YCTPONCTBA OOPAOOTKU U OXAAKAEHUS BO3AyXa YAAAEHBI OT KOH-
AUILIMOHUPYeMBIX IToMellleHni. OAHAKO OXAaKAeHUE AN HarpeBaHUe
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S5TUX INOMEIeHUU AUIIL B HE3HAYUTEABHOM CTEIeHU OOYCAOBAEHBI
BO3AENCTBHEM BO3AYIIHOTO IIOTOKQ, IOCTYIAIOIIero C IleHTpaAbHOMU
cTtaHuu 06paboTku. OCHOBHAS YaCTh TEIIAOOOMEHa B MOMEIeHUIX
IIPUXOAUTCS Ha AOAIO TEIIAOM UMAM OXAAKA€HHOW BOABI, TUPKYAUDPY-
[olel AM0O B 3MeeBHKe BCACHIBAIOIIETO YCTPOUCTBE, AMOO B M3AyYa-
[oIllel TTaHEeAH.

B cucmemax ¢ BcachlBarOWuM OKOHEUHBIM yCMPOUCMBOM BBICOKO-
CKOPOCTHOM BO3AYUIHBIN IIOTOK BBICOKOTO A@BA€HUS U IIOCTOSTHHOI'O
o0beMa MMOCTyIIaeT B OKOHEeUHOe YCTPOMCTBO, XapaKTepusyloleecs
BBICOKOM BCaChIBaIOIIeM CIIOCOOHOCTRIO. B 3TOM yCTpOMCTBE OCYIIeCT-
BASIETCSI HaTrpeBaHUe UAM OXAa’KAeHWe (B 3aBUCHUMOCTU OT HEOOXOAU-
MOCTH) BO3AYXQ, 3aCaCBIBAEMOTO U3 MOMellleHud. [IpOu3BOAUTEABHOCTD
CHUCTEMBI PEeryAupyeTcs IIyTeM M3MeHEeHHUs pPacXxoAa BOABI AU Ilepe-
IIYCKHBIM BO3AYUIIHBIM KAAIIaHOM. AAST HaTpeBaHUs U OXAAKAEHUS B CH-
CcTeMax AQHHOTO THIIa MOT'YT MCIIOAB30BAThCS ABa TPyOOIIPOBOAA (LIMP-
KyASILIFS BOABI IO OAHOMY KOHTYPY) UAU UeThIpe (IUPKYASIIUSA BOABI IIO
ABYM KOHTypPaM).

B cucmemax ¢ 0KOHEUHbIM BEHMUASIMOPHO-3MEE€BUKOBBIM yCmMPOU-
cmsoMm (puc. 9.18, a) OKOHeYHOe YCTPOUCTBO O0ECIEeUYNBAET HEIIOCPEA-
CTBEHHOe HarpeBaHHe AU OXAaKAeHHe KOMHATHOr'O BO3AyXa. BeHTu-
ASIITAIO TTOMeIleHUs OCYUIEeCTBASIIOT 3@ CUET AOTIOAHUTEABHOI'O BO3AYIII-
HOTO MOTOKAa IIOCTOSTHHOTO 00heMa.

B cucmemax ¢ usayuarowjumu naneaamu (puc. 9.18, 6) okoHeuHOE
YCTPOMCTBO THUIIA U3AYYAIOIIEN ITaHEeAN YCTaHABAUBAIOT B IIOTOAOYHOM
IIepPeKPBITUU UAU B cTeHe. OHO oOecneuymBaeT pajpUuallMOHHOE Harpe-
BaHUe MAU OXAaKAeHHe. AN OCYUIeHUS BO3AYyXa U BEHTUASIIIUU KC-
MIOAB3YIOT AOIIOAHUTEABHBIN BO3AYIIHBIN IIOTOK IIOCTOSHHOIO OO0beMa.

Boasinbie cUCTE€MBI. OTU CUCTEMBI TPEACTABASIIOT COOON CUCTEMBI
C BEHTUASITOPHO-3MEEBUKOBBIMU OKOHEUYHLIMU YCTPOUCTBAMH B KasKAOM
noMenieHuN. AaHHBIE YCTPOUCTBA COEAWHEHEBI C OAHUM WAU ABYMS
KOHTYpaMM IUPKYASIIUU BOABI. KOHTYPHI IIUPKYASILIUU MOTYT OBITH
ABYX-, TPEX- UAU YeThIpeXTPyOHBIMU (puc. 9.18, B).

Puc. 9.17. BoapyLuHble cucTemsl:

a8 — ofjHOKaHanbHble NepemMeHHoro obbema; 6 — AByxKkaHanbHble; B — OfHOKaHanbHbIe
C MOBTOPHbIM HarpeBoOM; I — MHOIO30HHbIE; [ — [ABYXKaHarnbHble MOCTOAHHOro 06bema;
1 — kanopudep nepBoro Noforpesa; 2 — hunetp; 3 — ocyLUUTENb N YBRaXHUTENb; 4 —
Kanopuchep BTOpPOro noforpesa; 5 — BEHTUNATOP; 6 — perynaTop CTaTu4eckoro AaBneHus;
7 — 3ByKoBas noByLLKa; 8 — TepmocTaT; 9 — 6onep; 10 — xonogunbHaa mawumHa; 17 —
knanaH; 12 — oxnapgutens; 13 — nogorpesatens; 14 — ocywmTens; H — HapyXHbIn
Bo3ayx; 1 — npuTo4HbIn Bo3ayx; B — BbITSXHOM BO3AyX; 1y — NEPBUYHbBIN NPUTOYHBIN
B03AyX; [y — BTOPUYHBIA NPUTOYHBIM BO3ayX; [ T1 — ropsunin nputoYHbIn Bo3ayx; XM —
XONOAHbIN NPUTO4HLIN BO3YX
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Puc. 9.18. Bo3aywHo-BofsAHbIE U BOOAHbIE CUCTEMbI:

a — BO3[yLUHO-BOASAHAA C OKOHEYHbIM BEHTUNATOPHO-3MEEBMKOBLIM YCTPOMCTBOM; 6 —
BO3[0YLUHO-BOAAHANA C U3Ny4aloLLyMm NaHensMu; B — BogsaHas; 7 — kanopudep nepeoro
noporpesa; 2 — nnbTp; 3 — oCyLUNTENb U YBNAXHWUTENb; 4 — Kanopudep BTOPOro ro-
porpesa; 5 — BeHTUNATOP; 6 — TepmMocTaT; 7 — Gonnep; 8 — XonoaunbHaa MaLlvHa;
9 — 3ByKOBan noByLLKa; H — HapyxHbIM Bo3ayx; B — BbITAXHOM BO30yX

B gByxmpy6HbIX cucmemax ropsiyas UAU OXAAKACHHASI BOAQ IIUPKY-
AVPYeT I10 3AAHUIO, IIPOXOAsL depe3d MHOXXEeCTBO YCTAHOBACHHBIX B HEM
WHAUBUAYAABHEIX BEHTUASTOPHO-3MEEeBUKOBEIX YCTPOUCTB. OAUH TPY-
OOIIPOBOA, CAYSKUT AAS IIOAQYHM BOABL, ADYTOM — AAS ee BOo3Bparta.

B mpexmpybnrix cucmemax MCIOAB3YIOTCS ABa MOAQIOIIUX TPyOO-
IIPOBOAQA: OAVH AAS TOPSTYEl BOABI, BTOPOU — AAST OXAQKAEHHOM. baaro-
Aapsi 9TOMY B AI000O€e BpeMsi MOJKHO OCYIIeCTBUTEH Kak HarpeBaHUe, Tak
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U OXAd’KAEeHUe BO3AyXa IoMellleHUsA. AAS BO3BpaTa BOABI OT BCEX
BEHTUAITOPHO-3MEEBUKOBBIX YCTPOMUCTB IIPEAYCMOTPEH OAWH OOIIUHN
TPyOOIIPOBOA,

B uembipexmpybHbIX cucmemax UCIOAB3YIOTCS ABe He3aBUCHUMbIEe
CHCTeMBI TPYOOIIPOBOAOB: OAHA AAS TOPSTUEl BOABL, BTOPAS — AAST OXAAXK-
AEHHOM. MoAN(HUITMPOBaHHOE BEHTUAITOPHO-3MEEBUKOBOE YCTPONCTBO
UMeeT CABOEHHBIN UAM Pa3BETBAEHHBIN 3MeeBUK, YaCTh KOTOPOTO CAY-
KUT TOABKO AAS HATPEBAHU, a APyras 4aCTh — TOABKO AAS OXAKAECHUS
BO3AyXa ITOMelleHus.

CucreMbl HEIIOCPEACTBEHHOTO OXA@XXAEHUS. B 3TUX cucTeMax Ipu-
MEHSIOTCS aBTOHOMHBIE (OKOHHEBIE, CTeHHBIE, IOTOAOUHBIE MAY HATIOAB-
HBIEe) YCTAHOBKH, PACIIOAOJKEHHbBIe, KaK IIPaBUAO, B IIpeAeAaX KOHAU-
IIMOHUPYEMOro IIPOCTPaHCcTBa. HarpeBaHue MOKeT OBITh OCYIIJeCTBAE-
HO 3a@ CYeT PEeBEPCUBHOTO IJUKAA UAM C IIOMOIIBIO AOIIOAHUTEABHBIX
HarpeBaTEeAbBHBIX SAeMEHTOB. AAST OOABITMHCTBA CUCTEM KOHAUIIMOHU-
POBAHUS BO3AyXa HEOOXOAUM MCTOYHUK OXAAKAEHHOM BOABI. OXAaxK-
AeHUe BOABI OCYIIECTBASIIOT PA3AMYHBIMU ITyTAMU: C UCIIOAB30BAHUEM
a0COPOIMOHHOTO, IIeHTPOOEKHOI'O UAM BO3BPATHO-IIOCTYIIATEABHOTO
ITUKAOB.

Anannsupy4 3apyOeskHBINM onbIT BHeApeHusa CKB, caepyeT oTMETUTD,
4TO B JKUABIX U OOIIIeCTBEHHBIX (O(PUCHBIX) IIOMEIIeHUIX HauOOAbIlIee
pacrpocTpaHeHue IOAYIUAY KOHGUUUOHEPbl cCAuM-cucmeM. B KauecTBe
mpuMepa Ha puc. 9.19 uzobpa>keHa CKB Ha 6a3e KOHAUITMOHEPA CIIAUT-
CHUCTEMBl C IPUTOYHON BEHTUAAIIUEN U CUCTeMbl eCTeCTBEHHOM BHI-
TSI>KHOU BEHTUASIIIUN KOTTEAKA.

KonpunioHep CIAUT-CUCTEMEI C IPUTOYHOU BEHTUASIIIUEN COCTOUT
U3 BHYTPEHHErO (MUCIIAPUTEABHOIO) U HAPY’KHOTO (KOMIIPECCOPHO-
KOHAEHCATOPHOT0) OAOKOB. B AaHHOM puMepe IoKa3aH KOMIIPEeCCOPHO-
KOHAEHCATOPHBIN OAOK C IIeHTPOOEeKHBIM BeHTUAITOpoM. OH pa3Me-
LIleH Ha TeXHUYEeCKOM dTaxke. AAd ero OXAaXAeHUS BO3AYX 3a0upaert-
Csl ¢ YAUIBL. BHyTpeHHHUN OAOK YCTAHOBAEH Ha TEXHHUYECKOM IdTaxke
U paboTaeT Ha CMeCH HAPY’KHOTO U PEIUPKYASIIIMOHHOTO BO3AyXa.
Oxna>kpeHre BO3AyXa A€TOM OCYILLECTBASIETCS C IIOMOIIBIO (DPEOHOBO-
IO BO3AYXOOXAAAUTEAS, a IOAOTPEB BO3AyXa 3UMOM — C IIOMOIBIO
BOASTHOTO (MAM 3AEKTPHUUYECKOTO0) Karopudepa. B paHHOM mpuMepe
HUCIIOAB3YeTCS BOAIHOM Karopudep, paboTalonui B IEPUOA OTOIIAEHUS
OT Ta30BOTO KOTAA. 3a00p Hapy’KHOT'O BO3AyXa B KOHAUITMOHED U pas-
Aada ero II0 NOMeUIeHUSAM OCYILIECTBASIOTCA IO CETH BO3AYXOBOAOB.
Bo3ayx AAS OXAaXKAEHHUSI KOHAeHCAaTopa IOAAeTCs IIeHTPOOEeKHBIM
BEHTHUASITOPOM IIO CHCTeMe BO3AYXOBOAOB. AN KOMIIEHCAIIUM MPU-
TOYHOI'O BO3AyXa U3 IIOMeIlleHUN CAaHY3AOB U KyXHU IIPEeAyCMOTpPeHa
BBITSIDKHAS BEHTUASAIIUA.
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Puc. 9.19. Cuctema KOHAULMOHNPOBaHUS BO3ayxa Ha 6a3e KOHAMUMOHEpa
CMMTCUCTEMbI C NMPUTOYHON BEHTUNALMEN:

1 — KOMMPECCOPHO-KOHAEHCATOPHBIN BOK C LEHTPOBEXHBIM BEHTUNSATOPOM; 2 — BHY-
TPEHHWIM 6nok; 3 — BO3AyX0BOfb!

Pa3zHooOpa3Hoe KOHCTPYKTUBHOE MCIOAHEHHe BHEUIHUX OAOKOB
CIIAMT-CUCTEM TIO3BOASIET pellaTh 3aAaull KOHAUITMOHUPOBAHUS BO3-
AyXa B TIOMEI[EHUSIX MAOIIAABIO 15... 140 M2, AAst KOHAUITMOHUPOBAHMUSI
BO3AyXa B 3AQHUAX, UMEIOIMUX OOABIIOE KOAMYECTBO IIOMEIeHUN’
C Pa3HBIMU TEIIAOBLIMU Harpy3KaMu, U3MEeHSIOMNMHUCS B TeUeHNe CYTOK,
pazpaboTaHbl MHOTO30HAABHBIE CUCTEMBI C U3MEHSIONIUMCSI PACXOAOM
XAapareHTa. Takye CHCTEMEBI IIO3BOASIOT K OAHOMY Hapy>KHOMY OAOKY
MIPUCOEANHSTH A0 17 BHYTPEHHUX OAOKOB Pa3AMYHBIX MOIIHOCTH
U KOHCTPYKTHUBHOT'O MCIIOAHEHU.

Cucmembl ¢ yuarepamu u pankotiramu (puc. 9.20) mo3BoAgOT 00e-
CIIeUUTh He3aBUCHUMOe PeryAnpOBaHue TeMIIepaTyphl OAHOBPEMEHHO

268



Puc. 9.20. CucteMa KOHAMLMOHMPOBaHUS BO3ayxa Ha H6a3e yinnepa u daH-
KOWmoB:

1T— qYmnnep C BO3QyLUHbIM OXnaXkaeHnem KoHaeHcaTopa n LleHTpOGe)KHbIM BEHTUNATOPOM;
2— NPUTOYHO-BbITAXXHAA YCTAHOBKA C TEMNOYTUIN3aTopoM; 3— qﬁ)aHKOVII'IbI

B OOABIIIOM KOAWYECTBe IIOMeIlleHNY, HallpUMep B TOCTUHUIAX, OPU-
cax u T. 1. [ToTpeOuTeAn-KOHAUIIMOHEPHI-AOBOAUUKY ((PAHKOMAHI)
MOTYT IPOU3BOABHO BKAKOUATHCA W BBIKAIOUATHCS, U3MEHATH CBOIO
XAQAO- UAU TEIAONPOU3BOAUTEABHOCTh. YUAAEDPHI UMEIOT OOABIION
AMAINa3oH MOIIHOCTEM — OT HEeCKOABKHUX eAMHUI, A0 HECKOABKUX
TBICSIY KUAOBATT. OHU OTAMYAIOTCS II0 KOHCTPYKTUBHOMY UCIIOAHEHUIO
(co BCTPOEHHBIMU MAU BHIHOCHBIMU KOHAEHCATOPaMU), TUILY OXAaXK-
AEHUS KOHAEHCATOPOB (BO3AYIIHOE HAM BOASHOE), CXeMaM IIOAKAIO-
4eHUd U T. II. UuAAep IPeACTaBASIeT COOOM 3aKOHUEHHYIO XOAOAUAB-
HYIO MAlIUHY, IPEAHA3HAYEHHYIO AASL OXAQKAECHUSA JKUAKOCTH (aHTU-
dpu3 uAu Bopa). HekoTophle MOAEAN YUAAEPOB MOTYT paboTaTh
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B pe’XHMe TEeIIAOBOTO Hacoca. B 3ToOM caydae BO3MOYKeH IIOAOTPEB
nomeineHus (cm. [Ipuroxenue 3).

Yuanepel cepuu WRA nipepHa3HadeHBI AA pa0OTEL TOABKO B PEXKU-
Me OXAaKAEHUS U UMEIOT MOIITHOCTB A0 256 KBT. Hnareprl cepunt WRN
pepHa3HadeHBl AAS paOOTHI Kak B peXXUMe OXAaKAEHUS, Tak U B pe-
JKMMe TeIIAOBOI'0 HacoCa ¥ MMEIOT MOIITHOCTL A0 148 KBT.

B kauecTBe npuMepa Ha puc. 9.20 nokazana CKB Ha 0ase uynanrepa
1 (PaHKOUAOB, & TAK)KE NPUTOYHO-BBITSI)KHOU YCTAHOBKU C YTUAU3AIU-
€U TeIIAOTHI BBITSIKHOTO BO3AYXa, IIMPOKO IIPUMEHsAeMas B 3apyOe’KHOMU
U OTeueCTBEHHOM IIPaKTUKe IIPU 0O0PYAOBAHUHU KPYIHBIX KOTTEAKEH.

O0OopyaoBaHUE CUCTEM KOHAUIIMOHUPOBAHUS U BEHTUASAIIUU pac-
TIOAOKEHO Ha TeXHUYEeCKOM 3TaKe.

B cucTeMe KOHAUIIMOHUPOBAHUS UCIOAB3YETCSI YUAAED C BO3AYIII-
HBIM OXAQKAEHHEM KOHAEHcAaTopa. OXAa’KAAQIOMIUM BO3AYX ITOAQETCA
B KOHAEHCATOP IIeHTPOOEKHBEIM BEHTUASITOPOM IO CHCTeMe BO3AYXO-
BOAOB.

B >KUABIX TOMeEIEeHUSIX PAaCIOAOKEHBI BEeHTUASITOPHBIE AOBOAUMKU
(dpaHKOMABI) HAIIOABHOI'O TUIIA BEPTUKAABHOTO HUCIIOAHeHUsA. OHU oCy-
LIECTBASIOT UHAMBUAYAABHYIO PETYAUPOBKY TEMIIEPATYPHl B Ka’KAOM
noMemeHnn. CucreMa 00BA3KHM (DAHKOUAOB ABYXTPYOHAs, HO B 3UMHUU
(OTOIUTEABHBIN) IIEPUOA IIPEAYCMOTPEHO UX IIEPEKAIOYEHHUE OT YUANE-
pa Ha UHAUBUAYAABHBIN Ta30BBIM KOTEA, YCTAHOBAEHHBIN B OTA@ABHOM
noMelleHnun. 3UMOM (PaHKOMALI pabOTalOT KaK paApuaTOpPhl OTOIIAe-
HUS.

ITpuTouHaq U BHITAKHASI BEHTUAAIIMI KOTTeAKa 00ecIedrnBaeTCsa
IIPUTOYHO-BEITSI>KHOM YCTAHOBKOMN. AN TEeIIAOYTUAU3AIMU BBITSI)KHOTO
BO3AyXa B YCTAHOBKE UCIIOAB3YETCS BO3AYXO0-BO3AYIITHEIM pEKyIIepaTop.
YcTaHOBKA TakKyKe pacloAO’KeHa Ha TEXHUUECKOM 3Take, a oOpaboTaH-
HBIN BO3AYX IIOCTyIIAeT U 3abupaeTcs U3 MOMeIlleHUs 10 CUCTeMe BO3-
AYXOBOAOB.

KOHTPOJIbHbLIE BOMNPOCHI

_

Y70 Takoe KOHAULMOHMPOBaHWE BO3ayxa?

2. PacckaxwTe 0 HazHauveHn, NpuHUKMNe paboTsl 1 06nacTy NpyMeHe-

HVS CUCTEM KOHAWLIMOHNPOBAHUS.

Kak knaccugmumpyoT CUCTEMbI KOHAUUMOHUPOBaHWS?

Kak ncnonbaytoT aguabaTiiecknii NpoLece UCnapeHns Boabl B CU-

cTemMax KOHAULIMOHUPOBaHNA?

5. [MepeuncnuTe Hanbonee 4acTo NPYMEHAEMbIE CYCTEMbI 30HPOBa-
HUS, X MPEUMYLLIECTBA U HEQOCTATKM.

6. Kak ycTpoeH LeHTpanbHbI HEABTOHOMHBIV KOHANLIMOHEP?

P W
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10.

11.

Kak ycTpoeH aBTOHOMHbI KOHAULMOHEDP?

Kakune KOHCTPYKTVBHbIE 0COBEHHOCTM XapakTepHb! AN MECTHbIX
CUCTEM KOHOMLNOHNPOBaHNA?

Kakune Bmapl cMcTeEM X0N0goCcHabXXeHMA NCMONb3YHT B CUCTEMAX
KOHAULMOHMPOBAHNS?

Kak pasmeLLaoT XonogunbHbIe YyCTaHOBKM C aMMUaKoM s Xomno-
LoCcHabXXeHWs NPON3BOACTBEHHbIX MOMELLEHU B 30aHNSX?

Kakune 3apybexHble CMCTEMbI KOHTPOMA MUKPOKMMaTa BaM 13-
BECTHbI?



NMPNBEOPbI N3MEPEHNA N KOHTPOJ4,
NCNOJIb3YEMBbIE B CUCTEMAX
OTOMJEHNA, BEHTUNALW

n KOHONUNOHWUPOBAHNA

OBLLE TPEGOBAHUS K KOHTPOSHO
NAPAMETPOB
MUKPOKVMATA

B cootBeTcTBUu ¢ TpeboBanusimu CHull 2.04.05-91" nmopresxaT KOH-
TPOAIO TTapaMeTPhI TEIIAOHOCHUTEAST (XOAOAOHOCHUTEASI) ¥ BO3AYXA B CAe-
AYIOIIVX CHUCTEMaX:

BHYMpPEHHero menAoCHAbXeHus — TeMIlepaTypa U AaBA€HUE TEIIAO-
HOCHTEAs B OOIIMX IIOAQIOIEM M 0OpaTHOM TPyOOIIPOBOAAX B ITOMelle-
HUU AT IPUTOYHOTO BEHTUASIIIUOHHOTO OOOPYAOBAHUS; TeMIlepaTypa
U A@BAEHUE TEIIAOHOCHUTEAS Ha BBIXOAE U3 TEIIAOOOMEHHBIX YCTPOMICTB;

omonAeHusi C MECIHKIMU OMONUMeAbHbLIMU NPUOOPAMU — TeMIIepa-
Typa BO3AYXa B KOHTPOABHBIX IIOMEIIEHUAX (II0 TPEeOOBAHUIO TEXHOAO-
TMYEeCKOM 4aCTU IIPOEKTa);

BO3gYWHOI0 OMoNnAenus U NpUMouYHoU BeHMuAsyuu — TeMIlepaTypa
MIPUTOYHOTO BO3AyXa U BO3AYyXa B KOHTPOABHOM IOMeIleHUH (IO Tpe-
OOBaHMIO TEXHOAOTMYECKOM YaCTU MPOEKTA);

BO3GYWHOr0 gyulupOBAHUS — TEMIIepaTypa II0AaBaeMOTO BO3AYXQ;

KOHQUUUOHUPOBAHUS — TeMIlepaTypa BO3AyXa Hapy’KHOTO, pelup-
KYASIITUOHHOTO, IIPUTOYHOTO ITOCAE KaMephl OPOIIeHUS MAY IIOBEPXHO-
CTHOTO BO3AYXOOXAAAUTEAS U B NTOMENIeHUAX; OTHOCUTEAbHAsT BAAXK-
HOCTb BO3AYyXa B IIOMEIIeHUAX (IPU ee PeryAUPOBAHUM);

XO0A0gOCHAOXeHuaA — TeMIepaTypa XOAOAOHOCUTEAS AO U IIOCAe
Ka’kAOT'0 TEeIAOOOMEHHOTO UAM CMECHUTEABHOTO YCTPOMCTBE; AABAEHUE
XOAOAOHOCHUTEAS B OOIIEM TPYOOIIPOBOAE;

BEHMUAAYUU U KOHGUUUOHUPOBAHUS C (puAbmMpamu, Kamepamu cma-
MU4ecKoro gaBAeHusl, MenAoymuAu3amopamu — AaBA€HUe U Pa3HOCTh
DABAEHHUM BO3AyXa (II0 TPeOOBAHUIO TEXHUYECKUX YCAOBUM Ha 0060py-
AOBaHUe UAM 110 YCAOBHUSAM 3KCIIAyaTalluu).
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N3MEPUTENbHBIE MPUBOPLI CUCTEM
OTONNEHWS, BEHTUNALWN
11 KOHAVLIVOHVPOBAHIS

B cucremax oTonAeHUS AN M3MepeHUs TeMIlepaTyphl BOABI U Ilapa
NIPUMEHSIIOT PTYTHBIe U CIUPTOBBIEe TEPMOMETPBHL: PTYT-
HBle — AAS TeMIepaTyp BblIle —35 °C, cnupToBele — HUXKe —35 °C.
TepMoMeTpHI YCTAaHABAWBAIOT Ha TPyOONIPOBOAAX HABCTPEUY IOTOKY.
[Tpu n3MepeHNH TEMIIEPATYPHI CPEABI C N30BLITOYHBIM AAaBAEHUEM HUIK-
HIOIO YaCThb TepMOMeTpa [IOMEeIIAl0T B I'UAL3Y, IIOIPY;KEHHYIO B U3Me-
psemyro cpepy. ITo dpopme HUKHENU 4acTH TEPMOMETPBI MOTYT OBITH
NPSAMBIMU U U30THYTBIMHU TIOA YTAOM 90 mam 135° (Taba. 10.1).

MaHOMeTpPBE, MAHOBAKYYMMETPE, BAKYyYyMMETDEH
(Tada. 10.2) mpepHa3HaYeHBI AN M3MepeHUd N30bITOUHOIO U BaKyyM-
MeTPUYECKOTO AABAEHUS B CHCTEMaX OTOIIAEHUS.

B cucteMax BEHTUASIIMY U KOHAUITMOHUPOBAHMS ANST OTIPEACACHUS
AABAEHUS IMUPOKO NpuMeHA0T U-oOpa3HbBle MAaHOMETPH
(puc. 10.1). AaBAeHUe ONPEAEASIOT IO Pa3HOCTH YpoBHeN AH B KoAe-
Hax MaHoMeTpa:

Ta6bnunua 10.1. TexHnyeckme gaHHblE TEPMOMETPOB

ViHTepBanst Llena penenud mikaasl, °C, npu | AAMHA IIOrpy’KaeMoi
Homep M3MepeHws AAVHE BepXHeHW JacTHh 49acTH TEPMOMETPa,
TepMOMeTpa | TeMIIepaTypHl, TEpMOMETPa, MM MM
C 240 160 IIPSIMOTO | YTAOBOTO
1 -90...+30 1 — 66 104
2 —-30..4+50 0,5 1 103 141
3 —60..+50 1 1 163 201
4 0..+100 1 1 253 2901
5 0..+160 1 2 403 411
6 0...4+200 1 2 633 680
7 0...+300 2 — 1000 1050
8 0..+350 5 — 1600 1300

[TpuMeuyaHUue. AuaMeTp HOrpy’KaeMoON 4acTU TepMmomeTpa (7,5£0,5) MM.
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Ta6nuua 10.2. Npepensl U3MepeHUs MaHOMETPOB 1 BaKyyMMeTpPOB

TTpubop Mapka IMpeaen uszmepenus:, Ml la
ManomeTp OBM1-100, MOI111-100 0...0,1; 0,16; 0,25; 0,4; 0,6;
1; 1,6; 2,5; 4; 6

OBM1-160, MOIII1-160 0...0,1; 0,16; 0,25; 0,4; 0,6;
1; 1,6; 2,5; 4; 6; 10

M-250 0..0,6; 1; 1,6; 2,5; 4; 5; 10
MaHOBaKyyM- OBMBl, MBOIII1 _0'1 ...0,06; 0'15; 0'3; 0'5;
MeTp 0,9; 1,5 2,4
BakyymmeTp OEBB1, BOIII1 ~0,1...0
p=AHpg, (10.1)

TA€ p — TAOTHOCTBb 3aAMBAEMOM JKUAKOCTH (AAST BOABI p = 1000 Kr/m3,
At pryTH p = 13600 RKr/M3, anst ciupTa p = 800...810 kr/M3); g — ycko-
peHre cBOGOAHOTO mapeHwus, pasHoe 9,81 m/c2

PTyTe NpUMeHSIOT AN U3MepeHUs OOABIINX AABA€HUH, & CIUPT —
B CAy4Yae BBIIIOAHEHWS U3MepeHUMN IIpU HU3KUX TeMIlepaTypax.

Mopauduxraiiuert U-00pa3HOro MaHOMETPA IBASIETCI HallopoMe p
(puc. 10.2). B HeM OAHO M3 KOAEH MaHOMeTpa 3aMeHeHO pe3ep-
BYap4YMKOM, IIAOIAAb IIOIIEPEUYHOr0 CeueHMs KOTOPOro BO MHOTO pa3s
OOABIIIe, UeM Y TPYOKHU. DTO ITO3BOASIET He YUUTHIBATh H3MeHeHNe YPOB-
Hs B pe3epByape 10 CPaBHEHUIO C U3MEeHEeHNEeM YPOBHA B TPyOKe U Be-
CTH OTCYEeT TOABKO IIO YPOBHIO B Hel. AAS OOABIIIElN TOYHOCTHU U IIPO-
CTOTBI OTCYETOB TPYOKY A€AQIOT HAKAOHHOM C IIOCTOSTHHBIM WAM TIepe-
MEHHBIM YTAOM HAKAOHA O.

AAd oIpepAeneHUs AQBACHUU U CKOPOCTEU BO3-
AyXa IPUMEHSIOT HEeCAOXKHYIO 110 KOHCTPYKIIUU
NHeBMOMEeTpUUYeCKYy TPpyOKYy (puc.10.3).
OHa npeAcTaBAsieT COOO0M ABe CIagHHBIE TPYOKHU —
TPyOKy 1, IMEIOIIYIO IOAYIIaPOBYIO IIOBEPXHOCTD
C OTBEPCTHEM IIOCEPEANHE U ITPEAHA3HaUYeHHYIO AN
HU3MEPEHUs ITIOAHBIX AABACHUY, U TPYOKY 2, UMEIO-
II[VIO CKOIIIEHHBIM C ABYX CTOPOH FAYXOW KOHEI] AAS
U3MepeHMs CTaTUUeCKUX AaBAeHUN. Ha onpepenen-

Pwuc. 10.1. U-06pasHbin MaHOMETP:
1 — creknsAHHas Tpybka; 2 — aepeBsHHan nnaHka; 3 — Lwkana
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Puc. 10.2. HaknoHHbIn Hanopomep:
1 — cTeknsAHHbLIN pe3epByap; 2 — Tpybka; 3 — konopgka; 4 — wkana; 5 — KNvH

HOM PaCcCTOSTHUM OT CKOIIIEHHOTO KOHIIA BHIITOAHEHEI UeThIpe OTBEPCTUS
amametpom 0,5...0,8 mm.

CxeMBbI IPUCOEAVHEHNS ITHEBMOMETPUYECKON TPYOKH K HallopoMe-
py nIpuBeaeHH Ha puc. 10.4.

AN U3MEepeHUsT NOAHOIO NOAOKUMEABHOI'O gUBAEHUS TPYOKy ITIOAHOTO
AaBAeHUsI | IPUCOEAUHSIOT K LITYIlepy 2 pe3epByapa HallopoMepa,
a "ITynep TpyOKU 3 HallopoMepa OCTaBASIFOT OTKPBITHIM (cM. puc. 10.4, a).
IToanoe ompuyameAbHOe gaBAeHUE 3aMePSIIOT IPHCOEANHEHNeM TPyOKHU
IIOAHOTO A@BAeHUS | K HITyLlepy TPyOKHU 3 HallopoMepa IIPU OTKPBITOM
mrynepe 2 (cm. puc. 10.4, 6). [IpucoeprHUB TPyOKY CTAaTHYECKOTO AGB-
AeHU4 4 K ITyIlepy 2 pe3epByapa HalopoMepa Ipu OTKPEITOM LITyIepe
Tpyoxru 3 (cM. puc. 10.4, B), 3aMepsgI0T cmamuieckoe NOAOKUMEeAbHOe
gaBaenue. ECAM TPUCOEANHUTE TPYOKY CTaTUUECKOTO AQBA€HHUS 4 K IIITY-
nepy Tpyoku 3, a mTylep 2 OTKpPHITh (cM. puc. 10.4, r), To MOXHO 3a-
MepUTh cImamuieckoe ompuuameAbHoe gaBAeHue. [IpucoepnHUB TPyO-
Ky IIOAHOTO A@BA€HUS | K IITyLepy 2 HAallOPOMEPQ, a TPYOKYy 4 K IITy-
nepy Tpyoku 3 (cm. puc. 10.4, g), U3MepSAIOT CKOPOCMHOE (QUHAMUYECKOE)
gaBAeHue.

Bo Bcex cayyasix MHeBMaTHye-
CKYIO TPyOKY HY>KHO BBOAUTE B BO3-
AYXOBOA OTKPBITBIM KOHIIOM ITPO-
THUB IIOTOKA BO3AyXa. Ecau npubop
YCTaHOBAEH B IIOMeIlleHUH, B KOTO-
POM TIOAAEPIKUBAETCS pa3peskeHne
UAM, Ha0OOPOT, TIOATIOP, TO OTKPHI-
TBIN IITyLlep IpHOopa CAEAYeT Co- )
€AVHUTH C aTMOCQEPOI. Z ‘

S S L
s ]

]0 A\ /j/

300... 1500 ‘

\3’5\\\:\\ 2D

160

60...

Puc. 10.3. lNHeBMmoMeTpu4eckas
Tpybka




Puc. 10.4. CxeMbl NpUCOEANHEHMA MTHEBMOMETPUYECKOM TPYBKM K Hanopome-
py Npv 3amMepax OaBleHuA:

a — MOJIHOro NnonoXXMTesbHOro; 6 — nonHoro oTpuuaTtenbHoro; B — CTaTu4eckoro nosno-
XWUTENBbHOrO; M — CTAaTUHYECKOro OTpULATENbHOMO; 4 — CKOpPOCTHOro; T — Tpybka nonHoro
[aBneHusi; 2 — LWTyLep pe3epsByapa Hanopomepa; 3 — Tpybka Hanopomepa; 4 — Tpybka
CTaTn4eckoro aaBneHnsa

OmpeAeAUTs AUHENHYO V, M/ C, UAU MaccoByto U, Kr/ (M2 - ¢), CKOpOCTh
BO3AyXa B MHTEPECYIOel TOUKe BEHTHUASIIIMOHHON CHCTEeMBI MOKHO,
M3MepUB AUHaAMUYeCKOoe AaBAeHUe B Hell p,, H/M?%

v=.2p,/p; (10.2)
U=\2p,p. (10.3)

[MpuHUMasi TAOTHOCTH BO3Ayxa p = 1,3 kr/m3, moayuaem v =
~13p, uU~1,6,p, . OTuMu hopMyraMU MOKHO IIOAB30BAThCS IIPU
TeMIlepaTypax Bo3ayxa 15...25°C.

AAsL oIIpepeAeHHsT PACXOAA BO3AyXa IIPUOOPHl yCTAHABAMBAIOT II0
BO3MOJKHOCTH Ha AAMHHOM IIPSIMOM Y4aCTKe BO3AYXOBOAA IOCTOSTHHOTO
CceyeHUsI, TaK KaK OTBOABI U TPOMHUKU MCKA’KalOT CKOPOCTHOE IIOAE
IIOTOKA Ha 3HQUUTEABHON AAMHE BO3AYXOBOAQ.

CpepHee 3HaueHUE CKOPOCTHBIX AABACHUM, 3aMepsIEMBIX B PA3AUY-
HBIX TOYKAX CEYEHUS BO3AYXOBOAQ, ONPEAEASIOT II0 (hOPMyAe

— \IPCK1+\IPCK2+"'+ Pcxn ’
n

(10.4)

pCK '
TAE Pexir Pex2 St Pexn — CKOPOCTHBIE AABAEHUS, 3aMepsieMble COOTBET-
CTBEHHO B TOYKax 1, 2, ..., N CEUeHUsT; N — YKUCAO TOUEK 3aMepOB.

AAST m3MepeHUsi CKOPOCTU ABUKEHUSI MOKHO ITOAB30BaTbCSI a H e-
MOMETPOM, KOTOPHIM TPEACTaBASIeT COO0M BEPTYIIKY, BPAIAIONIyIOCs
TTOA, AeMcTBHEM HaGerarwlero MmoToka BO3Ayxa. BepTyllika coepAHeHa
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CO CYETHBIM MEXaHU3MOM. 3aMephl 3TUM IPHUOOPOM IIPOU3BOAAT CAEAYIO-
MM OOpa30oM. 3allMCHIBAIOT HaYaAbHOE [IOKAa3aHWe CUETYMKA aHeMOMe-
TPQ, C BEIKAIOUEHHBIM MEXaHH3MOM yCTAHABAUBAIOT €I0 B BO3AYIIHOM
IIOTOKe M uepe3 5...10 ¢ BKAIOYAIOT CUETYUK OAHOBPEMEHHO C CeKyHAO-
MepoM. Yepes 1...2 MUH CUeTUYHUK BBIKAIOYAIOT U 3alIMCHIBAIOT €r0 KOHeu-
HOe MOKa3aHue. 3aTeM PAa3HOCTb KOHEUHOI'O0 M HaYaAbHOT'O OTCUETOB
AEAdT Ha BpeMd 3aMepa B CeKyHAaX. [ ToAB3ysACh TApUPOBOUHEIM Ipadu-
KOM, KOTOPBIM CHA0KaeTCs KAKABIM aHEMOMETD, IEPEBOAAT ITIOAYYEHHBIN
pPe3yAbTaT OT AeAeHUs B 3HaUeHHe CKOPOCTU B MeTpaxX B CEKyHAY.

AAs n3MepeHus ckopocTett oT 1 A0 20 M/C UCTHIOAB3YIOT Yallle YH bl €
aHeMOMEeTpHL. [I3MepeHUe aHEMOMETPOM IPOU3BOAAT B OTKPBITHIX
KOHIIaX BO3AYXOBOAOB, B IIDUTOYHBIX U BBITSI)KHBEIX OTBEPCTUSAX, B IIPO-
eMax BHENTHUX Orpa’kAeHUuMN. AAg OOABIIIeN TOUHOCTHU IOKa3aHUM aHe-
MOMETPEI AOAKHEI OBITH YKPENAEHEI Ha pelikax. C4eTHBIM MeXaHU3M
MIYCKAIOT U BBIKAIOYAIOT C IIOMOIIBIO ITHypa. OCh KOoAeca YalledHoro
aHeMOMeTpa AOAKHA OBITh IePIeHAUKYASIPHA OCHU IIOTOKA, & OCh KOAe-
ca KPBHIABYATOT O aHEMOMETPA AOAKHA COBIIAAATH C HAllpaBACHUEM
IIOTOKAa. B KaXkpoM IIpoeMe 3aMep HY;KHO IIPOM3BOAUTH ABA pasa. Pas-
HUIa Me>XAY PEe3YABTaTaMU He AOAJKHA IIPEBBINIATE +5 %, B IPOTUBHOM
CAy4ae IIPOU3BOAAT AOIIOAHUTEABHBIN 3aMep. B OTKPBITHIX IpoeMax
¥ OTBEPCTHUSIX TIAOMIAABIO AO 1...2 M2 CKOPOCTE BO3AYXa 3aMEPSIIOT IPH
MeAAeHHOM PaBHOMEPHOM IIepPeABMIKEHMU aHeMoMeTpa 1o BCeMy ce-
YEeHUIO OTBEPCTHUS AU ITpOeMa.

AAd 3aMepa MaABIX CKOPOCTeH ABMYKEeHHS Bo3ayxa (A0 1 M/c) MoxKeT
OBITh UCIIOAB30BaH K@TaTePMOM e T p. 3TO TEPMOMETP C IIUAUHAPH-
YEeCKUM MAU MIaPOBBIM pe3epPBYyapOM BHHU3Y, KOTOPHIA IIEPEXOAUT B Ka-
NUAASIDP C pacliupeHMeM BepxHel dacTu. lIlkara KaTaTepmoMeTpa
nporpapyupoBaHa oT 35 Ao 38 °C B IMAMHAPHYECKOM Ipubope u oT 33
20 40 °C — B 1apoBoM. [TpuHIMT AeMCTBUSA Nprubopa OCHOBAH Ha 3a-
BHUCUMOCTH CKOPOCTH OXAKAEHUS ero pe3epByapa OT MeTeOPOAOTHYe-
CKUX YCAOBUH, B YACTHOCTU OT CKOPOCTU ABM>KEHHUSI BO3AYXa.

Ha TakoM >ke IpMHIIMIIE OCHOBAHO ACUCTBUE TEPMOAaHEMOM e-
TpoB (puc. 10.5). B atux npubopax NPUEMHUKOM CAYKUT IIPOBOAOKQ,
HarpeBaeMasi SAeKTPUUECKUM TOKOM AO 3aA@HHOM TeMIlepaTyphl. M3-
MepeHMe TeMIIEPATYPhl IPOU3BOAAT SAeKTPOTEPMOMETPOM UAU TePMO-
apoi.

O6bem Bospyxa V, M3, mpoxopsinero B Teuenue 1 ¢ uepes mpoem,
OTBEPCTHUE UAU CEYEeHUE BO3AYXOBOAQ, IOACUUTHIBAIOT IO (DOPMYAE

V =VF, (10.5)

TAe V — CPeAHSISI CKOPOCTD BO3AYIIIHOTO ITIOTOKE, M/ C, 3aMepeHHast aHe-
MoMeTpoM; F — TIAOIIaAb CEYeHUsT BO3ZAYXOBOAQ, M2,
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Puc. 10.5. TepmoaHemomeTp:

1 — ranbBaHoOMeTp; 2 — BWIKa U3MepuTensHoro npeobpasosaTtens; 3 — 3aXumbl 4na
BKMNOYeHVs npubopa B ceTb; 4 — nepeksioyaTent NUTaHus; 5 — nepeknioyaTtens Ans
n3MepeHnst TeMnepaTypbl UM CKOPOCTW ABUXEHUS Bo3pyxa; 6 — nepeknioyaTenb
«amepeHne —KoHTponby; 7 — pyyka perynupoBaHua HanpsxeHus; 8 — pydka perynu-
poBaHuA noporpesa; 9 — 3alWmTHbIN hyTnAp namepuTenbHoro npeobpasosatens; 10 —
n3mMepuTenbHbI NpeobpasoBaTtens (MUKPOCONPOTUBIEHWE)

AAsl M3MepeHMsI OTHOCUTEABHOM BAAXHOCTU BO3AYyXa B BEHTH-
ASIUOHHBIX YCTPOMCTBAX NPUMEHAIOT HcuxpomeTp (puc. 10.6),
nmeromui mkaay ot —15 oo +50 °C c nieHoi pererusd 0,2 °C uAM HIKaAy
oT 0 po 45°C. OH COCTOUT U3 ABYX OAMHAKOBBIX PTYTHBIX TepMoMe-
TPOB — CYXOT'0 M BAQXKHOI'O (CMOYeHHOro). Pe3depByap BA@KHOTO PTYT-
HOI'0O TEPMOMETPa OOEPHYT I'MI'POCKOIINYECKOM TKAHbIO, KOHEI] KOTOPOH
OIlyIIeH B CTAKAHYUK C AUCTUAAMPOBAHHOMU BOAOU. BcaeacTBHe Hcma-
peHMs BAATM CMOYEHHBIY TePMOMETP OKa3bIBaeT Ooaee HHU3KYIO TeM-
neparypy, 4eM cyxou. [To pa3HOCTH IIOKa3aHUU 3TUX TEPMOMETPOB,
IIOAB3YSICh CIENUAABHBIMU TaOAUIIAMU UAU I'PA(PUKOM, OIPEAEASTIOT
OTHOCUTEABHYIO BAQJKHOCTB BO3AYXA.

AcnupanuoHHBU ncuxpomerTp (puc. 10.7) B BepxHell ya-
CTU MMeeT BEHTUAATOP 3, KOTOPBIM NPUBOAAT B A€UCTBHUE 3aBOAHBIM
MEXaHUu3MOM 2 UAM IAEKTPOMOTOPOM. BEHTUAATOP C PABHOMEPHOU
CKOPOCTBIO IIPOTATUBAET UYepe3 NMPUOOP MCCAEAYEMBIN BO3AYX. OTOT
nnpubop O6oAee TOUEH, 4eM CTAIlMOHAPHBIN, TaK KaK KOHCTPYKIIUS ero
HUCKAIOUAeT BAMSHUE Ha IOKAa3aHMUsS HepPaBHOMEPHOW CKOPOCTH BO3-
AyXa U TEIIAOBOT'O OOAyYEHU4.

I'Tpu HeOOXOAMMOCTH OOAEE TOUHOTO OIIPEAEAEHUS OTHOCUTEABHOU
BA@KHOCTH BO3AyXa MOTYT OBITh MCIIOAB30BaHEl TEPM OBAATOME P BI
TB-2u paTuuku BraXHOCcTHU AVIB-3 (aOCOATOTHAS HOTPENTHOCTD
+5 % B AMana3zoHe TeMmmepaTyp 5...35°C), a Tak’ke aBTOMAaTHUe€ -
CKHe HeIpEepBBHO A€UCTBYIOINUE TUTPOMETPEH
«BoaHa-1M» (abcoAtOTHag IOrpellHOCTh £1,5 % B AMana3oHe TeMIlepa-
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Brixop,
BO3AYX&E

/4 BcackiBaHMEe Bo3pyXa
Puc. 10.6. MNcuxpomeTp: Puc. 10.7. AcnvpaumnoHHbIin NCUXpo-
1 — pesepsyap ansa pryTv; 2 — BRax- METpP C BEHTUIIATOPOM:
HbI TEPMOMETP; 3 — CyX0M TEPMOMETP; 1 — py4dKka-noaBecka; 2 — 3aBOAHON Mexa-
4 — nnaHka HM3M BeHTUNSATOpa; 3 — BeHTUnATop; 4 —

Cyxon TEPMOMETP; 5 — BNaxHbI TEPMO-
MeTp; 6 — cMoYeHHas Mapns

Typ 0...60 °C). UyBCTBUTEABHBIM 3A€MEHTOM TepMOBAaromepa TB-2
SABASIETCS IIAN€HOYHBIM XAOPUCTOAUTUEBBIY BAATOYYBCTBUTEABHBIN dA€-
MEHT COpPOIJTMOHHOTO THUIIa, COIPOTHUBAEHME KOTOPOI'O U3MEHSIETCs B 3a-
BUCHMOCTH OT OTHOCHUTEABHOU BAGKHOCTHU BO3AyXa. AAS KOMIIeHCAuu
3@BUCUMOCTH COIPOTUBAEHUS BAQTOUYBCTBUTEABHOTO SA€MEHTa OT TEM-
IepaTyphbl TIOCAEAOBATEABHO C HUM BKAIOUEHBI ABAa TEPMOPE3UCTOPA.

B KadecTBe 94yBCTBUTEABHOTO 3A€MeHTa rurpoMerpa «Boana-1M»
UCIIOAB3YeTCS Ibe30IAEKTPUUECKUM pe30HaToOp, MOKPHITHIN CAOEM
TUTPOCKOIINYECKOTO BellleCTBa.
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HpI/IHL[I/IH AeflCTBHH HpH6opa OCHOBAH Ha M3MepeHHnUr M3MEeHEeHUsA
4aCTOTEI KOA€OAHUN PE30HATOPa B Pe3yAbTaTe COPOIIUY BAATH IINEHKOH,
HaHEeCeHHOU Ha ero MOBEePXHOCTh.

MPUBOPbI U CPEACTBA KOHTPONS HANNYIAS
BPE[HbIX BELLECTB W MbIN B BO3AYXE

[Tpu KOHTPOAE BO3AYIITHON CPEABI Ha COAEPIKaHIe BPEAHBIX BellleCTB
IIPUMEHSIOT Pa3AWYHBIE METOABI: AabOpaTOpHBIE, NHAUKAIMOHHEIE,
S3KCIIPECCHBIE, THCTPYMEHTAABHEIE.

Aabopamophble Memogbl AAIOT BO3MOKHOCTb TOYHO ONPEAEAUTH
MMKPOKOAMYECTBa TOKCUYHLIX BellleCTB B BO3AyXe, HO IIpU 3TOM Tpe-
OyIOT 3HQUUTEABHOI'O BpeMeHHU M NPUMEeHSIOTCS, TAaBHBIM 00pa3oM,
B UCCAEAOBATEABCKUX pPAOOTax.

AAd KaueCTBEHHOTO M KOAMUYECTBEHHOTIO aHaAW3a OpPraHMYeCKUX
1 HEOPraHWYeCKUX ra3000pa3HBIX cCMeCcel B AaDOPATOPHBIX YCAOBUSAX
MO>KeT OBITh UCIIOAB30BAH, HANIPUMED, YHUBEPCAABHBIM XpoMaTorpad
«broxpoM-1». B ocHOBY npuHIIUIIA AeMCTBUS IIpUOOpPa MOAOKEH XPO-
MaTorpadUueCcKUM MeTOA, KOTOPHIY 3aKAIOUaeTCsd B pa3pereHUuU Be-
IIeCTB B IOTOKE Ta30HOCUTEAS.

Hugukauyuonnble Memogbl OTAMYAIOTCS IIPOCTOTOM, C UX IIOMOIIBIO
MO>KHO OBICTPO IIPOM3BOAUTE KaueCTBEHHBIE olpepeneHns. Hanmpumep,
OyMa’>kKa, IPONUTaHHAas YKCYCHOKMCABIM CBHHIIOM, YepHeeT B IIpU-
CYTCTBUU CAEAOB CEPOBOAOPOAQ; OyMa’kKa, IPOIUTaHHAS ITapapuMe-
TUAAMHHOOEH3aABAETHAOM (OyMakKa [IpokodbeBa), KpacHeeT B NIPHU-
CYTCTBUU CA€AOB (PocTeHa U T. A. IHAUKAIIMOHHBIE METOABI IPUMEHS-
IOTCS, KOTAQ HeXXeAaTeAbBHO IMIPUCYTCTBUE TOKCUYHEBIX BEIIECTB AdKe
B OUE€HBb MAABIX KOHIIEHTPAUAIX, & IIPU UX HAAUYUU TPeOYIOTCSI 0COOBIe
CpPOYHBIE MepHI (IIYCK aBapUMHOU BEHTUAAIIUU, HEUTPAAU3allua 3ara-
30BAHHOI'O Y4YacTKa, IpUMeHeHue CPEACTB UHAUBUAYAABHOM 3alUThI
U Ap.). KoamuecTBeHHEBIE OIIpeAeAeHUSI TOKCUYHEBIX BEIlleCTB B BO3AYXe
IIPU IIOMOIIYU MHAUKAIIMOHHBIX METOAOB MOJKHO IIPOU3BECTU TOABKO
OPHUEHTUPOBOTHO.

B mpakTUuecKou A€ITEABHOCTU AAS IIPOBEAECHUS 9KCNPECCHBIX Me-
MOgoB XUMHUUECKOI'0 aHaAN3a UCIOAB3YIOT IepPeHOCHEBI e Y HHU-
BepcaAbHBIe TazoaHaAauzaTophu YI[-1, ¥I'-2 VI-3, I'X-4, I'X-5,
I'X-6, TX-CO-5, pyAHUUYHBIM MHAUKATOP U APyTrhe NpUOOPHIL.
K HuM npuaararoT HaOOPHI UHAUKATOPHBIX TPYOOK, peaKTUBHOM OyMa-
T'Y, CIellMaAbHbIE PACTBOPHI CO CTAHAAPTHBIMU IITKAAAMH.

IMpuHIIUI AeMCTBUS MIUPOKO IPUMEHAeMOro ra3oaHaau3aropa YI'-3
OCHOBAH Ha NPOTSATMBaHUU Yepe3 MHAUKATOPHYIO TPYOKY CTpPOTo
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OIIPEAEAEHHOTO 00BeMa UCCAEAyeMOTo Bo3ayxa. [ToOyauTeneM pacxopa
BO3AyXa SIBASIETCS PE3UHOBBIM CUABGOH, PACTATUBAEMBIN IIPY’KUHOM.
OGBbeM Bo3AyXa 3apaeTcs TI0 ITkaAe mpubopa B auanasone 0...400 cv®
IIyTeM U3MepeHUs yraa NoBopoTa 6bapabaHa, Ha KOTOPHIM HATATMBAIOT-
CsI ABa TPOCHKA, COEAMHEHHBIX C IIOABUYKHBIM KOHIIOM CHALQOHA. LleHa
OAHOTO AGACHHUS IIKAABI TpuGopa 10 cM®. [To AAMHE OKPAIIEeHHOIO
CTOAOMKA MOPOIIKAa B MHAUKATOPHOM TPYOKe CyAAT O KOHIIEHTPAIUHA
QHAAM3UPYEeMOro ra3a (mapa) B Bo3ayxe. [azoanaamsarop YI'-3 uMeer
HeOoabpmIKe pa3Mepsl (204x104x94 mm) u maccy (1,7 Kr), IpoCT 1 yA0OeH
B oOpalleHnu.

Haunboaee coBeplI€eHHBIMU SIBASIOTCS UHCIMPYMEHMAAbHble MEMOGhl
KOHTPOAS 3ara30BaHHOCTU BO3AYIIHOM CPEAbl, BEIIIOAHSIEMEIE C IIOMO-
IIHI0 Ta30@HAAU3ATOPOB U ra30CUTHAAW3ATOPOB, IPUHITUI AeHUCTBUS
KOTOPBIX OCHOBAH Ha (POTOKOAOPUMETPUYECKOM, TEPMOXUMHUIECKOM,
MOHU3AIIUOHHOM, 3MHUCCUOHHOM, KyAOHOMETPUYECKOM U APYTUX CIIO-
cobax aHaAM3a.

PazanuaroT aBTOMaTHUeCKEe Ta30aHaAN3aTOPHL ¥ Fa30aHaAN3aTOPBI
IIepHUOANYECKOTO AeHCTBUA.

ABTOMaTHYECKHE Ta30aHAAN3ATOPHI OCYIIIECTBASIIOT OOBITHO HETpe-
PBIBHYIO PETUCTPAIIMIO YPOBHS 3ara30BaHHOCTH, BLIAABASI PE3yABTAThI
Ha Oymare.

lazocurHaAm3aTophl HaCTPamBalOT Ha ONIPEAEAEHHBIN YPOBEHb 3a-
razoBa"nHocTu ([TAK, B3phIBOOTIAaCHOE COAeprKaHUe Trasa U Ap.), IpHu
AOCTUKEHUU KOTOPOTO OHU AQIOT CBETOBOU UAU 3BYKOBOU CHUTHAA.

Ha mpakTmke MCIOAB3YIOT AOCT@TOYHO MHOTO ITPUOOPOB, Paccuu-
TAHHBIX Ha OIPEeAEAeHHMEe Pa3AMYHBIX XUMHWYECKHUX BelecTB. K HuMm
caepyet otHectu: OA-5501M (yHUBepCcaAbHBIN ra3oaHasmusaTtop); TX-
2104, II-1, I'-COM, «ITarnapu-2»; OA 2106 (orkuck yraepoaa); I'CD-3
(dpocren); ®K-560, DA 6602 (cepoBopopop); UKPIT-4504 (pryTs); OKI-3,
@A 6201 (xrop); OT'LI-1E, 2, 3, 4 (cepoyraepop); OK-450, OA 4504
(oxmcasn! azota); I'TIK-1 (cepruUCTHIN ras); «lamma-1», «Curma-1» (opra-
HHuYecKHue BemecTBa) U Ap. Iloayunam pacnmpocTpaHeHHUEe ra3o-
CUTHAAM3AaTOPHI B3PLIBOONACHBIX ra30oB U napos: [NI'O2M1, MBII-1,
CBK-3M1, UBK-1, I1MB-1, I'b-3, CTX-5Y4, CTX-6, TX-2102 (2104),
T'K-1 u ap.

AenTounble hoToMeTphl THIIa DA ABAGIOTCS CTAalMOHAPHBIMHU aBTO-
MaTUYEeCKUMU ITOKa3bIBAIOIUMU U CAMOIIUIITYIITUMY IPUOOPaMU, TIPEA-
Ha3HAUYEHHBIMU AAST HEIIPEPBIBHOTO U3MEPEHUS B IIUNKANYECKOM PEsKU-
Me MUKPOKOHIIeHTpanui okucu yraepoaa (DA 2106), AByoKucu asora
(DA 4504), xropa (DA 6201), cepoBopopopa (DA 6602), dpeona (DA
6803), ABYyOKHCH a30Ta, CEPHUCTOIO aHTUAPHAQ, aMMHUAaKa, THAPA3UHTU-
ApaTa, 030Ha U ApyTux ra3os (OA 5501M).
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Puc. 10.8. [a3oBan cxema yHMBEpPCanbHOr0 NEHTOYHOrO (hOTOMETPa
dJ1 5501TM:

1 — peakumoHHan kamepa; 2 — neHTa; 3 — potameTp; 4 — gpoccens; 5, 6, 9 — dunbTpbl;
7 — nobyauTens pacxona; 8 — 3amnopHO-pPerynupyoLLmMiA BEHTUMNb

KOHCTPpYKTUBHO YHUBEPCAABHBU AEHTOYHBU (POTO-
MeTp DA 5501M umeeT razoByl0, IAEKTPUIECKYIO M KHHEMAaTUIECKYIO
CXEeMBHI.

lazoBaga cxeMma (puc. 10.8) BrAtOYaeT B cebsl: peaKIJMOHHYIO KaMepy
1 ¢ TOA’KUMHBIM YCTPOMUCTBOM, B KOTOPOU IIPOUCXOAUT 0OpabOoTKa razoM
AEHTHI 2, CMOY€HHOM MHAUKATOPHBIM COCTaBOM; IOOYAUTEAB PACXOAQ 7
AASL IIPDOCACBIBAHUS QHAAU3UPYEMOU ra3oBOM CMeCH uepes Npudop;
poTamMeTp 3 AAS KOHTPOAS KOAMYECTBa IPOCAaChIBAEMOTO ra3a; XuMmde-
CKUM O U KOHTPOABHBIN 6 (PUABTPHI AAS 3QIIUTHI TOOYAUTEAS PacXopa
U peryAupylolero ppoccead 4. B poToMeTpe npepycMoTpeHa OatinacHas
ra30Basi AMHUS C KOHTPOABHBIM (DUABTPOM 9 U 3aTIOPHO-PETYAVPYIOITAM
BEHTHUAEM 8 AASI PETYAMPOBAHUS PAcXOAd Ta30BOM CMeCH.

B snaekTpuuecKylo cxeMy (OTOMETPA BXOAAT: AQTUMK; OAOK IIUTAHUS
BCIIOMOTAQTEABHBIX YCTPONCTB; 3A€KTPOHHBIM CaMONUIITYIIUN ITpubop.

Kunematmueckas cxema poTroMeTpa obecrieynBaeT TpeOyeMyIo I10-
CAEAOBATEABHOCTH PA6OTHI OCHOBHBIX Y3A0B IPUOOPA C ITIOMOIIILIO TTPO-
IrPaMMHOTO MEXaHN3Ma.

@oToMeTp BBITYCKAIOT B IIBIAE3AIUIIIEHHOM, OPBI3TO3alUIIleHHOM
B3PBIBO3AIIUIIEHHOM U UCKpOOe30nacHOM HCIOAHeHUIX. [Tpeaennt
u3MepseMbIX KoHIleHTpanuii: MeTaH 0...3 %; Bopopoa — 0...2 %; yrae-
KucAbfi raz — 0...1 %.

3anbIA€HHOCTh BO3AyXa OIIEHMBAIOT KOAWUYECTBOM ITBLIAU B MUAAH-
rpammax Ha 1 M®Bo3ayxa. I3MepsItoT KOHIIEHTPAIIMIO TIBIAY, €€ AUCIIEPC-
HOCTB ¥ COCTaB. AASI TPOMBIIIAEHHO-CAHUTaPHOTO aHAAM3a Yallle BCero
HUCIOAB3YIOT BECOBOM CIIOCOO IIPU OLleHKEe 3aIlBIACHHOCTU. AAS BBIAE-
A€HUS IIBIAM U3 BO3AyXa IPUMEHSIOT CAEAYIOIIe METOABL:
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acnupayuoHHbIU — OCHOBAH Ha IIPOCACEIBAHUM BO3AyXa 4yepe3 (UABT-
PBI (M3 CTEKATHHOW MAW XAONYAaTOOYMa’KHOW BaThl, TKAHU U AP.) UAU
gepes JKUAKOCTHU (BOAY, Macaa);

ceguMeHMAUUOHHbIl — OCHOBAH Ha eCTeCTBEHHOM OCEAAHUU IBIAU
Ha CTeKASHHBIE IINACTUHKU UAM 6aHKU. [Toche ocepaHMs IBIAM Paccyu-
THIBAIOT €e MacCy Ha | M? TOBEPXHOCTH;

3AeKMPOOCAXgeHUsl — 3aKAIOYaeTCs B CO3AAHUU ITOAST BEICOKOTO
HAIPSIKEHUs], B KOTOPOM ITBIAEBBIE YaCTHUIIBI SIAEKTPU3YIOTCS U IIPUTS-
TUBAIOTCS 3aTeM K 3AEKTPOAAM.

[Tpubop KOHTPOAS 3allBIA€eHHOCTHU Bo3Ayxa [TK3B-906
IIpeAHa3HadYeH AN OIIePAaTUBHOTO U3MepeHHUs 3allbIAeHHOCTH ITIoMellle-
HUU, AUCIIEPCHOTO aHAAKW3a ITOPOIIKOB, a3P030AeN U KOHTPOAS (DUAB-
TpoB. ETO MCIIOAB3YIOT B TPUOOPOCTPOEHUY, DAEKTPOHHOM M XUMHIYe-
CKOY IIPOMBIIIIACHHOCTH, IIOPOIIIKOBOM METAAAYPTUH, OMOAOTUY, MEAVI-
nuHe, papMakororuu. OH II03BOASET U3MEePSITh KOHIIEHTPAITUIO TBEPABIX
YaCTHUI], IBIAM B eAUHUIle oO0beMa IIOMellleHUsI U pa3Mep B3BelleHHBIX
B Bo3pyxe gactur oT 0,3 po 100 MKM B ceMH pa3MepHBIX AMAlla30Hax.
NupuKanus pe3yAbTaTOB U3MepeHUsA — Iudposas. Pacxop Bo3pyxa
cocrtaBaseT (1£0,1) A/MuH.

ABTOMATHU3UPOBAaHHAS CUCTEMAa KOHTPOAS YUCTOTEHI
Bo3ayxa u rasos (ACKYBI) npepHazHaueHa AT KOHTPOAS Dpak-
IIMOHHOT'O COCTaBa AUCIePCHOU (pa3bl a3po3oaei. OHa COCTOUT U3 BbI-
YUCAUTEABHOTO KOMIIAEKCQ, IYAbTAa YIIPABA€HUS, AQTIUKOB CUETHOM
KOHIIEHTPAIIUU adp030Asd U obeclleunBaeT IOAHYIO aBTOMATU3AIUI0
polecca U3MepeHUs.

ITo cpaBHeHUIO C 3apyOe>KHBIMH aHAAOTaMM CHUCTEMAa UMeeT pac-
HIMpeHHbIe PYHKIIMOHAABHEIE BO3MOKHOCTH 3@ CUeT OAHOBPEMEHHOT'O
onpeAeAeHUsT TOPPAKIIMOHHOTO COCTaBa a3pPO30As U €ro MacCOBOM
KOHIIeHTPAIUN.

Bpemsa nukaa usMepeHUs — He OoAee 5 MUH; AUANIa30HBI U3Meps-
eMBbIX 4acTull aspo3oasds — 0,5...1, 1...2, 2...5, 5...10, 10...25, 25... 40,
40...80 u 6oaee 80 MKM; AMAIla30H U3MEPSEeMbIX MACCOBLIX KOHIIEHTPaA-
ot — 0,001 ... 100 mr/m3.

8 MNPUBOPLI ANA NSMEPEHWA TEMNOBbIX
MNOTEPb

B oponecce 3KCIAyaTallun OGOpyAOBaHI/IH CHUCTeM OTOIIAEHUI,
BEHTUAATNU M KOHAUITMUOHUPOBAHUA HeO6XOAI/IMO CAeAUTHb 3a COCTO-
AHNEM ero M30AAINN. HapymeHI/Ie U3OAATVN ITPUBOAUT K 3HAYUTEAD-
HBIM IIOTE€PSM TEIIAOTHI.
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AN OTIpEAEAEHUST TETIAOBLIX ITOTEPD Yepe3 U30ASIIINI0 000PYAOBaHUS
1 TEIIAOIIPOBOAOB IIPUMEHSIIOT U3MEePUTEAb TEIAOBLIX IIOTEPH
UTTI-6 (puc. 10.9).

IMpubop NTTI-6 npepHa3HaueH AN HEIIOCPEACTBEHHBIX M3MepPeHNH
AOKAABHBIX ITIOTEPH TEIIAOTHI, YHOCUMOM 3a CUeT CBOOOAHOM KOHBEKIIUU
U U3AYUYEHUSI B OKPY KAIOITYIO CPeAy Yepe3 TEIAOBYIO M30AIIINIO TEIIAO-
HCIIOAB3YIOIETO OOOPYAOBAHUS M TPYOOIIPOBOAOB.

[MTpeapeabl n3MepeHus: MAOTHOCTU TEMAOBBLIX IIOTOKOB IIPpUOOpPOM
WTII-6: 0...1000; 0...2000; 0...5000 Br/M? npu I[eHe AGACHUs IIIKAABI
cootrBercTBeHHO 20; 40; 100 BT/M2

[MTpu6op paboTaeT IpKU OTHOCUTEABHOM BAAKHOCTH BO3Ayxa A0 80 %,
TeMIlepaType OKpysKatoiero Bosayxa oT —30 po +50 °C u Temneparype
IIOBEPXHOCTU KOHTPOAUPYeMOU u3oaanum A0 +80 °C.

AelicTBue TpuOOpa OCHOBAHO HA SIBAEHUU TEPMODACKTPUUECKOTO
3¢ eKTa, BOHUKAIOIIETO B AQTUMKe IIPU MIPOXOKAEHUU Uepe3 Hero
TEIIAOBOTO ITOTOKA. AATUUK TEIAOBOTO IIOTOKA IPEACTaBASET COOOM
OaTapero 113 OOABIIIOTO YHCAA IIOCAEAOBATEABHO COEAMHEHHBIX IAEeMeH-
TOB.

TennoBOI OTOK, MPOHU3BIBAA AQTYMK, BO3OYKAQET B IleN Ipudopa
TEPMOIAEKTPUIECKUN TOK, AMHEWHO 3aBUCSIINN OT IIAOTHOCTH TEIIAO-
BOT'O TIOTOKA.

Pa3HOBHAHOCTBHIO TPUOOPOB, U3MEPSIONINX MHTEHCUBHOCTD TEIIAO-
BOTO U3AYUYEHHUS, IBASIOTCI aKTUHOMETP Bl PAa3AUYHOMN KOHCTPYK-
.

AelicTBHE X OCHOBAHO Ha ITOTAOIIEHUU AYYHUCTOM SHEPTUH U IIpe-
BpallleHu! ee B TEIAOTY, KOAWYECTBO KOTOPOH PEruCTPUPYETCs pas-
AMYHBIMHU CIIOCOOAMU.
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Puc. 10.9. 1ameputens Tennosbix notepb VTT-6:

a — obwwin Bug; 6 — cxema npubopa; [ — patynk; B — KnaBuULLHbIA NepeknyaTens;
R,...R; — peancTopbl; MA — MunnMamMnepmeTp
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Puc. 10.10. AktuHomeTp:
a — Bug cnepegy; 6 — Bua c3agy (MPUEMHUK akTUHOMETPaA)

HauboabIlee pacnpocTpaHeHNe IIOAYYUAN aKTHHOMETPHI, IIPUHITUII
AeMCTBUS KOTOPHIX, Kak U y TTI-6, ocHOBaH Ha TepPMO3AEKTPUUECKOM
acpdexTe (puc. 10.10).

B xayecTBe IpHeMHHKA TEIIAOBOTO U3AYUEHHS B IPUOOPE UCIOAB-
30BaHa TePMO3IAEKTpHUUECKasd OaTapess B BUAE PSAQ TEPMOIAP, COEAU-
HEHHBIX MEKAY COOOM ITIOCAEAOBATEABHO, IPUYEM ITIOAOKUTEABHEIE CIIau
TepMOoIlap IPUCOEAMHEHEI K IAACTUHAM, OAM3KHUM [0 CBOMCTBAM K a0-
COAIOTHO YepPHOMY TEAY, @ OTpUIlaTeAbHble — K IIAACTUHAM C BBICOKOM
OTpPa’kaTeAbHOU CIIOCOOHOCTHIO.

IMTpu BO3AEUCTBUY TEIAOBOTO U3AyUYEHUs YEPHBIE IAACTUHEI UHTEH-
CUBHO HArpeBalOTCS U B I[€lIM BO3HUKAET HAEKTPUYECKUU TOK, U3Me-
pSEeMBIN TaABBAHOMETPOM, IIIKaAd KOTOPOI'O OTTPAaAyHpPOBAaHA B €AMHU-
[ax TEIAOBOU papuallvm.

KOHTPOJIbHbIE BOMNPOCHI

1. Kakue TpeboBaHusA NpeabABNSATCA K KOHTPOSO NapaMeTpoB MUKPO-
knumarta?

2. Kakue nameputensHble Nprbopbl UCMOMb3YHOT B CUCTEMaX OToMse-
HVSI, BEHTUNALMWN 1 KOHAMLIMOHNPOBaHUA'?

3. Kak ycTpoeH n kak paboTaeT TepMoaHeMOMETP?

4. Kak ycTpoeH 1 kak paboTaeT acnunpaumoHHbIA NCUXPOMETP?
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9.

Kakumu MeTopamm KOHTPONMPYHOT BO3AYLLUHYH Cpefly Ha COAEpXaHme
BpedHbIX BeLLecTB?

Kakue Tunbl ra3o0aHanvM3aTopoB Bbl 3HAETE U KAKOB MPUHLNM UX
paboTbl?

Kak oueHMBalOT 3anbINeHHOCTL BO3ayxa®?

C kakom Luenbio Npou3BoAsT PerynspHoe N3MepeHne TennoBbIX Mo-
Tepb TENNoOMCNosb3YHLLEro 060pyA0BaHMS 1 TEMNOBbLIX CETEN?
[na yero npegHasHa4eH npubop NTT-67

10. KakoB npvHuu1n gencTeunsa akTuHomeTpa?



BOMPOCbl 3HEPTOCBEPEXXEHINA
MNP NMPOEKTUPOBAHNI

N IKCNNYATAUUWN CUCTEM
OTONNEHWA, BEHTUNALNN

N KOHANUNOHNPOBAHNA

TEXHUKO-3KOHOMUYECKUE 11 CAHUTAPHO-
FUMMEHVYECKUE TPEGOBAHIS
K MCMONb30BAHMNIO TENMOBbIX
BTOPUYHbIX SHEPTETUYECKUX PECYPCOB

[Tpu TPOEKTUPOBAHUU U SKCIAYATAIlUU CUCTEM OTOIIAEHUS, BEeHTU-
MUY ¥ KOHAUITMOHUPOBAHUS CAEAYET IIPEAyCMaTPUBAThL MEPOIIPUATHS,
obecrieynBaOIIyie MaKCUMaAbBHOE HCIIOAB30BAHNE TEIAOBBIX BTOPUYHEIX
SHepreTU4YeCKUx pecypcoB (BOP): Bo3ayxa, yAaAIeMOTO CUCTEMaMU
0011Ie00MeHHOM BEHTUASIIIUU ¥ MECTHBIX OTCOCOB; TEIIAO- 1 XOAOAOHO-
CUTeAel, IPUTOAHBIX AASL OTOIIA€HUS, BEHTUASAIIUU U KOHAUIIMOHUPO-
BaHUA.

Llearecoob6pa3HOCTb MCITOAB30BaHUSA BOP AN OTOTIAEHMS, BEHTUAS -
OUY UAU KOHAWIITMOHMPOBAHUS, BEIOOP CXeM YTHUAU3AUWHU TEIAOTHI
(xon0pQ), TEIAOYTHUAU3ALUOHHOIO OOOPYAOBAHUSA M TEIIAOHACOCHBIX
YCTaHOBOK AOAJKHEL OBITH 0OOCHOBAHBI TEXHUKO-3KOHOMMYECKUMU pac-
YyeTaMM C y4eTOM HepPaBHOMEPHOCTHU NocTynAreHus BOP u Tenaono-
TpebAeHUS B cucTeMax. [Ipy paBHOU 3KOHOMUYHOCTHU IIPOEKTHBIX
pelieHUy (B Ipeperax 5 % IO IPUBEAEHHEBEIM 3aTpaTaM) CAeAyeT BEI-
OupaTk TO U3 HUX, KOTOpPOe o0ecrednBaeT OOTABIIYIO SKOHOMUIO TO-
IIAMBA.

KonneHTpalus BpeAHBIX BellleCTB B IPUTOYHOM BO3AYyXe IIPU HC-
IIOAB30BAHUM TEIIAOTEI (XOA0Aa) BOP He AOAKHA ITPeBHINIATh YKa3aHHON
B moppasa,. 6.3.

B BO3AyX0-BO3AYIITHEIX ¥ Ta30BO3AYIIHBIX TEIIAOYTUAM3ATOPAaX B Me-
CTax MPUCOEAVHEHUS BO3AYXOBOAOB CAEAYET 0OeCIeunBaTh AABAEHUE
IIPUTOYHOTO BO3AyXa OOABIIIE AQBACHUS YAAASIEMOI'O BO3AyXa UAU rasa.
[Tpu 3TOM MakCUMaAbHas Pa3HOCTb A@BAEHUM He AOAJKHA MpeBHIIIaTh
3Ha4YeHHUs, AOIIYCTUMOTIO II0 TEXHUYEeCKHUM YCAOBUSAM Ha TENIAOYTHUAU3A-
IMOHHOE 00OpYAOBAHUE.
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AAd HarpeBaHUA (OXAAKAEHHSA) IPUTOYHOTO BO3AyXa B BO3AYXO-
BO3AYIIHBIX TEIIAOYTHUAM3ATOPAX (@ TaAK)XXe B TEIAOYTHUAM3ATOpPax Ha
0ase TENAOBBIX TPYO) HEAB3S UCIIOAB30BATh BO3AYX!

13 IIOMelleHNM KaTeropuii A u b (AoIycKaeTcs UCIIOAB30BATh BO3AYX
U3 IOMelleHuU KaTeropuii A u b AAd HarpeBaHUS BO3AyXa 3TUX JKe
TIOMellleHUY IPU IPUMeHeHUU 0O0PYAOBAHUSA CUCTEM BO B3PBIBO3AIlU-
IIIeHHOM HCIIOAHEHUMN);

U3 CUCTEMEI MECTHBIX OTCOCOB B3PBIBOONACHBIX CMeCeN MAU BO3-
AyXa, COAepsKalllero BpepHBle BelllecTBa 1-ro Kaacca OIacHOCTH (AO-
MIyCKaeTCs UCIOAB30BaHMEe BO3AyXa M3 CUCTEM MEeCTHBIX OTCOCOB He-
B3PBIBOONACHBIX NBIAEBO3AYIIHBIX CMeCel IOCAe UX OUHUCTKU OT
TBIAY);

COAEPIKAIUN OCa’kAQIOIINecd AU KOHACHCHUPYIOIIHeCcS Ha TeIAO-
OOMEHHBIX IIOBEPXHOCTIX BPEAHBIE BEIlleCTBa 1-ro 1 2-ro KAacCcoB OIac-
HOCTU MW UMEIOIIUN Pe3KO BhIpa’KeHHble HelIPUSTHBIE 3allaxy;

copeprKalinuii 0oAe3HeTBOPHBIe OAKTepHUH, BUPYCH], 'PUOKM B oIlac-
HBIX KOHII€HTpalUAX, yCTaHaBAUBaeMbIX [OCKOMCAaH3IUAHAA30POM
Poccuun.

AAs HarpeBaHUA (OXAQKAEHUS) IPUTOYHOTO BO3AyXa B KOHTAKTHBIX
TENAOYTUAM3ATOPaX (KaMepax OPOIIEHUSA U T. A.) CAEAYET UCIIOAB30BATh
BOAY IIMTHEBOT'O KayecTBa UAM BOAHBIE PACTBOPHI, He copeprKalliue
BPEAHBIX BellleCTsB.

[Tpu UCIOAB30BAHUM TENIAOTEI (XOA0AA) BEHTUAIIIMOHHOTO BO3AYXA,
copepiKalllero OCa’KAQIoIIMeCcs MBIAU U a3PO30AH, CAEAYET IIPEAy-
CMaTpUBaTh OYUCTKY BO3AyXa AO KOHIIEHTPAIUM, AOIYCTUMBIX II0 T€X-
HUYECKUM YCAOBUSM Ha TEIAOYTUAU3AIMOHHOE 00OOPYAOBAHUE, @ TAK)KE
OYHUCTKY TEIIAOOOMEHHBIX IIOBEPXHOCTEN 00OPYAOBAHUSA OT 3arpsizHe-
HUMN.

MCMOSb30BAHUNE HU3KOTEMMEPATYPHO
BOAbI A1 TEMJIOBNAXHOCTHOIA
OBPABOTKM MPUTOYHOIO BO3AYXA

B Hacrosmiee BpeMd pa3paboTaH psp annapaToOB AAS TEIIAOBAATK-
HOCTHOM 0OpabOTKM IPUTOYHOI'O BO3AYXA, B KOTOPHIX HCIOAB3YIOT
HU3KONOTEHIIUAABHBIN TEIIAOHOCUTEAD (BOAY) TeMmmepaTypou 40...60 °C.
KoHCTpyKTHBHBIE 0COOEHHOCTH 3THUX YTUAU3AIIMOHHEIX allllapaToB pac-
CMOTpPEHBI HUXKe.

Kamepa ¢ BOAHHCTOIIapaAAE€ABHON OpoIIaeMo HacapAKoMH (puc. 11.1)
TIO3BOASET MUCIIOAB30BATh TEIIAOTY OTOPOCHOU BOABI TEMIIepPATypoOH
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Puc. 11.1. Kamepa ¢ BOnHUCTO- 1

napannenbHoOm OpoLLIaeMOoNn Hacag-

KOW:
ApeAmpHATI  TomATe 1 e “H““HHW WHH“N‘

40...60 °C prs HarpeBaHUS U YBAAK-
HEHUS IPUTOYHOI'O BO3AyXa, CHU-

71 — Kopnyc; 2 — KONneKkTop Ansa pasfaqn
BOObI,; 3 — kacceTbl; 4 — BbIXOQHOMN naTpy-

6ok; 5 — nopaoH

TIPEATIPUSATHN B TOAUBE Ha HYKABI H“

OTOINEHUS ¥ BEHTUASIIINU. =

Kamepa cOCTOUT U3 CAEAYIOIIIX 4
4JacTel: MeTaAANYeCKOro Kopiyca
1, coBMeIIleHHOT'O C IOAAOHOM I AAS
cbopa cTeKkaroliel BOABLI; BOAHU-
CTOTIapaAAeAbHOM OpOIIaeMOM HaCaAKH, COCTOSIEN U3 YeThIpeX KacCeT
3, 3aIIOAHEHHBIX BEPTUKAABHO PACIIOAOKEHHBIMU acOeCcTOeMeHTHEIMU
BOAHMCTBIMM AUCTaMHU (IIHEPEPOM); BOAOPACIPEAECAUTEABHOT'O YCTPOU-
CTBa — KOAAEKTOPA 2.

[MTpuHnUI pabOTHI KaMePhl 3aKAI0YaeTCs B caepytolieM. O6pabaThiBa-
€MBbIU BO3AYX ABUJKETCSI B TOPU30HTAABHOM HAIIPAaBA€HHU 11O BOAHO-
OOpa3HBIM IIeAeBUAHBIM KaHaAaM, OOpa30BaHHBIM CTE€HKAMU AKCTOB,
BCTyIas IIPU 3TOM B KOHTAKT C BOAOM, CTEKAIOIIel 110 CTeHKaM KaHaAOB
B MIOAAOH. BoAaHKCTOIapasreAbHast HacaAKa OAHOBPEMEHHO BBITIOAHSIET
PYHKIIUM TEeIIAOOOMEHHUKA 1 OpOIIaeMOro KAlIAEYAOBUTEAS, B CBI3U
C 4eM OTIIapaeT HaAOOHOCTb B YCTPOMCTBe IIOCAeAHEeTo. B pe3yabraTe
5TOTO MOJKHO YMEHBIIINUTEh Pa3Mephbl KaMepEl U ee a3poAUHAMUYeCcKoe
CONIPOTUBAEHUE.

CrnupaAbHBIN IIA€HOYHO-KOHTAKTHBIN BEHTUASIMOHHBIA arperar
ACK-10 (puc. 11.2) npepHa3Hau€eH AAS TEIAOBAAKHOCTHOM 00pPabOTKHA
U TPAHCIOPTUPOBAHUS IPUTOUYHOI'O BEHTUASIIMOHHOTO BO3AyXa C UC-
NIOABb30BaHUeM Hu3koTeMiepaTypHOU (40...60 °C) BOABI 3aKPBITBEIX
CHCTEM OXAQKAEHUS TEXHOAOTUUYECKOTO OOOPYAOBAHUS IIPEAIPHUSTUN.
ArperaTt IpOU3BOAUT HarpeBaHUe, OXAAKAeHUe, YBAQKHEHUe, OUUCTKY
BO3AyXa OT IIBIAU U TPAHCIIOPTHUPOBKY €ro MOTPeOUTEATO.

IMTpuHIUI AEUCTBUA arperaTa CACAYIOIUiL. Bo3AyX, 3acackIBaeMbId
yepes naTpyook I/ eHTpOOe)KHBIM KOAECOM 4, HarHETAeTCsI B KAHAABI,
00pa3oBaHHBIE CIIUPAAEBUAHBIMU IINeHKOHECYIIMMU IIAQCTUHAMHU 9, TAe,
BCTyIIasl B KOHTAKT CO CTeKaloIllel [0 CTEHKaM KaHaAOB BOAOM, IPUOO-
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Puc. 11.2. CnvpanbHbI NNeHO4YHO-
KOHTaKTHbI/ BEHTUNALMOHHBIN arperat
ACK-10:

1 — Kopnyc; 2 — BofopacrnpenenuTenbHbIN

——

”"v;i;:g:.; cnom; 3 — BogopasfatoLLmii KONNekTop;
\\\\\\\Yﬁﬁiﬁm 2 4 — ueHTpobexHoe Koneco; 5 — BoAo-
\\_ nogsofALmn natpybok; 6 — noppoH; 7/ —
cnvBHoM naTpybok; 8 — anekTpoaBUraTens;
9 — nneHkoHecyLme nnacTuHky; 10 — BbI-
xnonHom naTtpy6ok; 717 — Bo3pyxo3abop-

HbI NaTpybokK

|
o

peTaeT TpebyeMble ITapaMeTphl (TeMIIepaTypy U BAaKHOCTB). O6pabo-
TQHHBIN BO3AYX IIPOXOAUT CIIMPAAEBUAHBIN KOPITyC | U 4epe3 NaTpyOoK
10 nampaBAsieTCsI TOTPEOUTEATO.

Boaa uepes nnepopupoOBaHHBIN Pa3paTOYHBIN KOAAEKTOP 3 IOCTY-
TaeT Ha BOAOPACIPEAEAUTEABHBIM CAOM 2, MPOCAYUBAETCS Yepe3 HeTo
U CTEeKaeT 110 IAeHKOHEeCYIIUM IIAaCTHHAM B IIOAAOH 6, @ 3aTeM YAAAS-
eTcsl Yepe3 CAUBHOM NaTpyOOoK 7.

Arperatr ACK-10 MO>XeT IpUMEHSThCSI He TOABKO AAS YTHUAM3AIIUU
TEIIAOTEI OTOPOCHOM BOABI, HO U B CHCTeMaX IIPUTOYHOMN BEHTUASAIIUU
C MICIIOAB30BaHMEM TEIIAOTHI TOPSYel BOABI M3 CUCTEMBI TOPSIEro BOAO-
CHAO>XeHUS UAU OTOIIAEHUS.

[TpOU3BOAUTEABHOCTD arperaTa mo Bo3AyXy cocraBasierT 9300 m3/u;
MHHHMaAbHas TeMIlepaTypa BO3AyXa, MOCTYIalollero B arperar, co-
craBageT —10 °C, MakcuMaAbHasA TeMIlepaTypa BO3AyXa Ha BBEIXOAE U3
arperata cocrtaBasieT 30 °C.

PoTOpHBIN A€HTOUYHO-KOHTAKTHBIM BEHTUASIIMOHHBIN arperat APB-10
(puc. 11.3) npepHa3HAUYEH AAS TEIAOBAQKHOCTHOM OOPaOOTKU IIPUTOYHO-
r'o BO3AyXa HU3KOoTeMIrepaTypHo (50...60 °C) orpaborasiieil (0TOPOCHOM)
BOAOH. [TpuHIMI A€HICTBUS arperaTta 3aKAIOUaeTCsl B OAHOCTYIIeHYaTOM
HarpeBaHUU U YBAOKHEHUM BO3AyXa BOAOM B KOHTAKTHOM TEIIAOOOMEH-
HUKe 3 IIpHU IPOTUBOTOYHOM UX ABVI)KeHHU. [opguasg Bopa IIOCTyIIaeT
yepe3 nepdOPUPOBAHHBIN TPYOOIPOBOA 4 Ha METAaAUYECKYIO A€HTY
pOTOpPa, HAMOTAHHYIO C 3a30pOM 7 MM Ha Baa BpaiieHus. [Toa pAaBreHTIEM
IIaAQIOIIUX CTPYH BOABI POTOP BpPAIllaeTcs, PACIPeAEAsisi BOAY B BUAE
IIA€HKHU II0 BHyTpeHHeM MMOBEPXHOCTH CIIUPAAM 3@ CUeT I[eHTPOOEeKHBIX
cun. Bo3ayx, mocTymaromui yepes NaTpyook 7, IPOXOAUT CKBO3b HACAAKY
CHHU3Y BBEPX, HarpeBasiCh U YBAKHSALICH IIPU KOHTAKTE C BOAOMU.

C 1meAblo TOAAEPIKaHUS 3aAaHHOM TEMIIEPATyPhl M OTHOCUTEABHOU
BAGKHOCTU 0OpabaTEIBAeMOro BO3AyXa arperarT yKOMIAEKTOBAH KaAo-
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Puc. 11.3. PoTopHbI BEHTUNALMOH- Puc. 11.4. [TneHo4YHO-KOHTaKTHasA
HbIn arperat APB-10: KacceTa gna 06paboTkn NpUTOYHO-
1 — cnuBHOM WITyuep; 2 — Kopryc arpe- ro BEHTUNALMOHHOIo BO3ayxa:
rata; 3 — KOHTaKTHbI TENNo0BMEHHNK; 1 — NAEHKOHECYLLUME MNACTUHbI; 2 —
4 — nepchoprpoBaHHbI Tpy6onposopg; 5 — MeTannu4eckun kapkac; 3 — wryuep
BeHTUNATOP; 6 — kanopwudep; 7 — BO3- AnA noABoaa Bofwbl; 4 — NopucTble
nyxo3abopHbin naTpybok; 8 — kanneynosu- cnow; 5 — pacnpegenuTensHas rpe-
Tenb; 9 — nogpoH B6eHka

pudepoM 6, B KOTOPOM HarpeBaHHUe BO3AyXa OCYIIECTBASIETCS TakykKe
HU3KOTeMIIEpAaTypHOU OTOPOCHOU BOAOU.

IThreHOYHO-KOHTaKTHas1 Kaccera (puc. 11.4) ucrnoab3yeTcs AAS Ha-
TPEBaHUS U YBAAKHEHUSI IPUTOYHOTO BO3AyXa B IPUTOYHBIX KaMepax
MIPOU3BOAUTEABHOCTEIO IO BO3AYXY 5... 100 ThIC. M3/4. B KauecTBe Terao-
HOCHUTEAS UCHOAB3yeTCa HU3KoTeMIeparypHas (50...60 °C) ordbpocHas
BOAA IpeAnpusaTuil. [TpuHIUn paboThl KacCeThl 3aKAI0YAeTCs B OAHO-
CTyIIeHYaTOM HarpeBaHWU U yBAAQKHEHUU IIPUTOYHOIO BO3AyXa IIPU
KOHTaKTe C IIA€HKOM BOABI, OOpa3yrolelicsa Ha IIAaCTUHAaX. ABUJKeHUe
BO3AYXa ¥ BOABI IIPOMCXOAWT II0 IIPUHIIUITY IIePEeKPecTHOro Toka. Ot-
OpOCHas BOAA IOCTYIIAeT Yepes3 PACIPEASAUTEABHYIO ITPeOeHKy S Ha
IIOPUCTEIe CAOU 4 U 3@TEM CTEKaeT B BUAE NAeHKU TOAIuHOU 0,15 MM
o MAacTuHaM 1.

MBS CbOP, BO3BPAT 1 NCIMOJIb30BAHWNE
TENNOTbl KOHAEHCATA

Boarbime pe3epBbl 3KOHOMUU TOIIAUBHO-3HEPreTHYeCKHUX PEeCYPCOB
3@KAIOYEHEI B PAIJUOHAABHOM UCIOAB30BAHUU TEIIAOBOU SHEPTUU KOH-
AeHcaTa BOAsSTHOTO napa. [TpaBuabHasI opraHmusanus cbopa U HCIOAL-
30BaHUsI KOHAEHCATa ITI03BOASIIOT 9KOHOMUTH COTHU THICSY TOHH YCAOB-
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HOT'O TONIAUBA B rop. OAHAKO Ha OTAEABHBIX IIPEAIPUATHIX BOIPOCY
HUCIOAB30BaHUS KOHAEHCATA He IIPUAAETCSI AOAKHOTO 3HAUEHUd, AO-
IIYCKAIOTCA IIOTEPM Iapa W KOHAeHcaTa, pocruraromue 10...20 % ot
o0111ero pacxoaa Imapa.

Ha puc. 11.5 nokasaHa cxeMa YyCTAHOBKU UHIKEKTOPA AAS UCIIOAB30-
BaHUS ITapa BTOPUYHOTO BCKUIIAHMS, BEIAEATIONIEr0CsS B 3aKPhLITOM
KOHAEHCATHOM 0Oake. M3 KoHAeHCcaTHOro 0aka 2 mmap Ipu AQBAEHHUU P
IIOCTyIIaeT B UHJKEKTOP 4, TA€ 3aCaChIBAeTCA IapPOM BEICOKOTO AABACHUS
P ¥, CMEIINBasICh C HUM, CKUMAETCS A0 AABACHUS Ds.

Cy1iecTByeT O0OABIIIOE KOANUYECTBO KOHCTPYKIIMH ITapOBBIX MHYKEK-
TopoB. Ha puc. 11.6 moka3aH MHKEKTOpP, pa3dpaboTaHHLIN Bcepoccuii-
CKUM TelIAoTeXHUYecKuM nHcTuTyToM (BTU). OH cocTOUT U3 TpUueMHOMN
KaMepsl [, pabodero comaa 2, BXOAHOTO y4acTKa 3 KaMephl CMeIlIeHU,
OUAWMHAPUYECKOU KaMepHl cMelleHnus 4 u puddys3opa. Kopnyc nH>XeK-
TOPA BBIIOAHAIOT U3 CTAABHBIX TPyO. Comao 2, Kamepa CMelleHus 4
1 (praHIleBBIe COEAMHEeHUd allllapaTa oOpabaThiBalOT Ha TOKApPHOM
cranke. Anddy3op MHKEKTOpa BLIIIOAHEH B BUAE KOHYCA 9, CBEPHYTO-
T'0 13 TOHKOT'O AMCTOBOTO >KeAe3a M BCTaBAEHHOTO B KOPITYC 6 M3 CTaAb-
HOU TPYOBL. AAS pa3rpy3Ku Auddy3opa OT BHYTPEHHETO AQBAEHUS B €TI0
MOIepeYHOM ceueHUU [—I CAeAaHBl OTBEPCTUS, COEAUHSIONINE BHY-

4
— 1—%>/_|—|
1 i S—— - P2

Map [Tap
BBICOKOT'O B MECTHYIO
AaBAEHUS cucTeMy
-~

Konpaencar

B KOTEABHYIO

1
Konpaencar

M3 MECTHOM
CUCTEMBL

3

Puc. 11.5. Cxema ycTaHOBKM MHXEKTOPA:

7 — KOHOEHCAaToO0TBOAUMK; 2 — KOHAEHCAaTHbIM 6ak; 3 — KOHAEHCATHbIN Hacoc; 4 — WH-
XekTop
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Puc. 11.6. NapoBon nHxekTop:

1 — npuemHas kamepa; 2 — paboyee conno; 3 — BXOQHOW Yy4aCTOK KaMepbl CMELLEHNS;
4 — yynuHapuyeckas kamepa cMeLleHus; 5 — KoHyc; 6 — Kopryc

TPEHHIOIO IIOAOCTh KOHYCa S C IIPOCTPAHCTBOM MEKAY KOHYCOM U Ha-
PY’KHBIM KoprrycoM 6 aAnddysopa.

Pabouuii (MH>XeKTUPYIOWINH) [Tap, IIOCTyIlas B COIAO 2, paclIups-
€TCsI B HeM AO A@BA€HUS BCaChIBAHUSA BTOPUUHOTO (MHXXEKTHUPYeMOTro)
Iapa U BEIXOAUT C OOABIION CKOPOCTBHIO B YYACTOK 3 KaMephl CMellle-
HUS, KyA@ OAHOBPEMEHHO IOCTyIIaeT C HOPMAABHONU CKOPOCTBIO BTO-
pUYHBIM ITap. baaropaps BEICOKOM CKOPOCTH IIOA AEMCTBHUEM IIOBEPX-
HOCTHOTO TPeHUs pabouyuill map yBA€KaeT 3a COO0M YaCTh BTOPUUHOTO
Iapa B KaMepy CMellleHud 4, a 3aTeM B AUDPY30p, IPEACTaBASIIOIAN
cobo kamepy cxKaTud. B Auddysope ckopocTs IapoBOI CMeCcHu pes-
KO MOHM>XAETCs, BCAEACTBUE Yero AaBAeHHe ee Bo3pacraeT. COOTHO-
LIeHue MeXAY KOAMUYECTBOM MHIKEKTHUPYIOIEro U MHKEKTUPYEeMOTO
rapa 3aBUCUT OT TeMIepaTyphl U A@BA€HUS KaK TOTO, TaK U APYTOro
11apa, a Tak’Ke OT KOHCTPYKIIUM U NIPAaBUABHOCTH YCTAHOBKU MHYKEK-
TOpA.

(N MOOEPHU3ALUNA N ABTOMATU3AL A
CUCTEM OTOMJIEHNA

B Ipom3BOACTBEHHBIX YCAOBUSIX IIPU OCTAHOBKE BEHTHASITOPA Ka-
Aropudepa (B o0eAeHHBIN ITepephiB, B Hepabouee BpeMs U T. A.) Pacxop,
TEIIAOHOCUTEAS Ha TEIIAOUCIIOAB3YIONIYIO YCTAHOBKY, KakK IIPABUAO, HE
YMEHBIIIAeTCs, YTO IPUBOAUT K IIOBBIIIEHUIO TEMIIEPATYPHI OOPATHOM
ceTeBOU BOAHL [Ipu paboTe BEHTUAAIIMOHHEBIX YCTAHOBOK UMEIOT Me-
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CTO CAyYau IleperpeBa IPUTOYHOTO BO3AYXa M, KaK CAEACTBUE, IIOBHI-
IIeHHEe TeMIepaTyphl BO3AYXa BEIIIE HOPMBI B OOCAY>KMBAE€MBIX I10-
MellleHUSIX.

AAST peTYAUPOBaHMSA TeMIIEPATyPhl BEHIXOAHOM CETeBOM BOABI Ha OTO-
NIUTEeABHBIX arperaTax U IPUTOYHBIX TEIIAOBBIX KaMepax liearecooOpas-
HO YCTaHABAUBATb aBTOMATUUYEeCKUE PETryAUPYIOIINe KAAQIIQHBL.

B peryaupyromem kaamnaHe (puc. 11.7) oOpaTHas ceTeBas BoAA Ka-
Aopudepa nocTtynaeT BO BXOAHYIO KamMepy I, yepes3 cepnro 4 KrallaHa
IIPOXOAUT B BBIXOAHYIO KaMepy 2, B KOTOPOM YCTAHOBAEH CUABGDOH 3
(TepMOpPEryATOD NPSMOTO ACUCTBHUSA), 3AIIOAHEHHBIU KUAKOCTBIO (TO-
AYOAOM) C OOABIINM KO3 PUITMEHTOM OOBEMHOTIO PACIHINPEHNUS, U BbI-
XOAUT B AUHUIO OOPATHOU CETEBOU BOABHI.

SN
S

j— 28 T\ A OE
%- N 3
B
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Puc. 11.7. Perynupytowmin knanaH B cbope:

1 — perynupyloLmin BUHT; 2 — BbixogHaa kamepa; 3 — cunbgioH; 4 — ceano knanasa;
5 — BxopHas kamepa
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CunbdOH ABASIETCS PETYAUPYIOMIUM opraHoM. [Ipu moBbImIeHUN
TeMIIEPATYypPhI BOABI, BEIXOAAIEN U3 KaAOpUdepa, JKUAKOCTE B CUABGO-
He HarpeBaeTcsl U PacUINpPsIeTCs, 9YTO IPUBOAUT K YMEHBIIEHUIO IIPO-
XOAHOT'O CeUueHUs KAallaHa U COKpAIleHUI0 pacXopa CeTeBOU BOAHI,
a CAEAOBATEABHO, K CHU)KEHUIO TeMIIepaTyphl 0OPaTHOU BOAHL.

[MTpumeHeHUEe TepMOPEryASITOPOB II03BOATIET 3HAUUTEABHO COKPATUTh
TIOTEPY TENAOTHI B OTONUTEABHO-BEHTUASIIITUOHHBIX YCTaHOBKaxX. Pery-
AVPYIOMINYM KAAIaH MMeeT IPOCTYIO KOHCTPYKIIUIO M A€TKO MOHTHUPY-
eTCsl, IO3TOMY MOXKET OBITh M3TOTOBAEH M YCTAHOBAEH CHUAAMU IIPEA-
TIPUATHUS.

ABTOMaTHYECKUM PEryAUPYIONINM KAAIIaH 0OeclIeunBaeT ITIOAAEPIKa-
HIe TeMIIlepaTypbl 0OPaTHOM CETEBOM BOABI OT OTOIIUTEABHBIX arperaToB
U IPUTOYHBIX YCTAHOBOK B Tpeapeaax 30... 70 °C npu pabouyeM AaBAeHUHU
0,6 MITa.

HacTpolika KrallaHa Ha 3aAQHHYIO TEMIIEPATypy OCYIEeCTBASIETCS
PETrYAUPYIOIIUM BUHTOM.

CxeMa aBTOMATHUUECKOTO YIIPABAEHUS IPUTOUYHON BEHTUASIIIMOHHON
CUCTEMOM B IleXaX IIPOMBIIIAEHHBIX MpealnpusaTuli (puc. 11.8) obecne-
YUBaEeT aBTOMATHUYECKOe M AMCTAHIIMOHHOE YIIPaBAEHME MeXaHN3MaMu
IPUTOUYHOMN BEHTUAILUHU. B COCTaB BEHTUASIIIMOHHOMN CUCTEMBI BXOAST:
IIPUTOYHBLIM BEHTUAATOP J; 3aCAOHKA HAPY’KHOI'O BO3AyXa 2 C dAEK-
TPOIIPUBOAOM U DAEKTPOIOAOTPEBOM; CAMOOUUIIAIOMIUNCT PUALTP 3
C DAEKTPOABUTaTeAeM; OOBOAHOM KAamnaH 4 C SAeKTPOABUTATEAEM; pe-
TYAUPYIOLINY KAAlaH Karopudepa 1.

Br160op pekmMa ynpaBAeHUST BEHTUASIIIMOHHON CUCTEMOM OCYIIECT-
BAsieTcs KarouoM [ YT Tlpm aBTOMATH4eCKOM YIpaBAeHUU Karou YT
YCTAHABAWUBAIOT B IIOAOKEHHUE «ABTOMATY, KAIOU 2Y[] — B IIOAOKEHHUE
«Bratoueno». [Tpu 3TOM BKAIOUAETCS CAMOOUYUIITAIONTUNCST (PUALTP U OT-
KPBIBAETCS PETYAUPYIOIINY KAAIIaH Ha AMHUU TEeIIAOHOCUTEASI AAS IIPO-
rpeBa Karopudepa.

BeIpepsKKa BpeMeHU AAS IIPOorpeBa Kaaopudepa (MpuMepHO 3 MUH)
3apaeTca peae BpeMeHU. [Tocae mporpesa IIopaeTcss CUTHaA Ha OTKPBI-
THe 3aCAOHKM HAPY’KHOTO BO3AYXa, BKAIOUEHUE BEHTHUASTOPA U IIOA-
KAIOUeHHe CXeMBlI PeTyAUPOBaHUS TeMIIepaTypHl.

ABTOMaTHYECKOE IOAAEPIKaHHE TeMIepaTyphl OCYIIeCTBASETCS
PeryAaTopoM, KOTOPBIY yIIPaBAIEeT UCIOAHUTEABHBEIM MeXaHU3MOM,
YCTaHOBAEHHBIM Ha OOpAaTHOM AWHUM TEIAOHOCHTEAsd. B aBToMaTmue-
CKOM pe’KUMe CXeMOM NpeAyCMOTpeHa 3allluTa Karopudepa oT 3aMep-
3aHUS: OTKAIOUEHNE BeHTUAITOPA, 3aKPHITHE PEryAupYIOIero KAalaHa,
3aKpHBITHE 3aCAOHKM HAPY’KHOTO BO3AYXa, €CAM TeMIlepaTypa TelAo-
HOCHUTeAS (B 00paTHOU AMHUM) CTAHOBUTCA HMKe 25 °C, a TeMIeparypa
IIPUTOYHOTO BOo3pyxa — HuXe 3 °C.
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Puc. 11.8. MNpyHUMnnansHaa cxema aBTOMaTUYECKOro YrpaBieHns BEHTUNSA-
LIMOHHOW CUCTEMON:

1 — perynupylowwmnin knanaH kanopudepa; 2 — 3acfioHka Hapy>XHoro Bosgyxa; 3 —
uneTp; 4 — 06BOAHOM KnanaH; 5 — NpuTo4HbIN BeHTUNATop; M, ...Ms — npuBogHbie
anekTpopsuratenu; 1YI..4YIM — xmouun; 1KY ...5KY — kHonkun ynpasnenwus; /1 — cur-
HanbHble namnbl

CxeMOU IpepAyCMOTpeHa CBETOBasA CUTHAAM3AlMs IPU HOPMAaABHOU
paboTe MEXaHU3MOB U CBETO3BYKOBasl CUIHAAU3alUs IIPU aBapUNHOU
OCTQHOBKE BEHTHUASITOPA.
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ITpu AUCTAHITMOHHOM YIIPAaBA€HUM CUCTEMOM IIPUTOUYHOU BEHTHUAS-
nuu KAroY 1 YIT HeoOXOAMMO IIOCTAaBUTE B ITIOAOKeHHUe «PydaHasa». B aToM
CAyYae yIIpaBAeHHe BCeMU MeXaHN3MaMU IPUTOYHON BEHTUASIIIUY OCY-
mecTBAsseTcs KHOnKaMu [KY...5KY u katouom 4YII co mura ynpas-
AEHUS.

[Tpu BHeApPeHUU aBTOMATUYECKOTO yIIPaBAe€HUS IPUTOYHOU BeH-
TUASIIIUEN B IleXaxX o0ecleuynBaeTcsd CHU)KEHUE pPacXoAad TEMAOTHI Ha
OTOIIA€HUE M DKOHOMUS DAEKTPOIHEPTUU, B NOMEIIeHUIX MOAAEP-
SKUBAETCS 3aA@HHBIN TEIIAOBOM PE’XKUM, UCKAIOUEHO 3aMep3aHue Kaao-

pudepos.

(KN PA3BUTUE TEMMIOHACOCHOIN TEXHUKI
B MNPE

Tena0BbIM HACOCOM HA3BIBAETCS YCTPOMUCTBO AAS IIEPEHOCA TEIAOBOM
SHEPruu OT TEIIAOOTAQTYMKA C HU3KOW TeMIIEpATypoOM (OOBIYHO OKpPY-
SKAIOIIeN CPEABI) K TEIIAOIIPUEMHUKY C BEICOKOM TeMIIEpaTypou 3a CUeT
3aTpaThl 3Hepruu. [IpoIieccrl, MPONUCXOAAIIE B TEIIAOBOM Hacoce, IIo-
AOOHBI IIPoIeccaM B XOAOAUABHOM MalnHe. [ToCKOABKY TEeIIAOIIPHUEMHUK
IIOAy4YaeT KpOMe TelAOTHI, IepeHeCeHHON OT TEIIAOOTAATUUKA, ellle
U TENIAOTY, 5KBUBAACHTHYIO 3aTPAQUeHHON 3HEPTUH, TO UCIIOAB30BaHUE
TENAOBEIX HACOCOB DOAEee BBITOAHO, YeM HEIIOCPEACTBEHHOE IIpeBpallje-
HUE DAEKTPUYECKON, MEeXaHNYeCKOU UAU XUMUYECKOM SHEPTUH B TEIIAO-
Ty. TelAOBBIe HACOCHI MOT'YT IPUMEHSITLCS AAST OTOTIACHUS.

Ha poinke CHI' TenmAoBBIe HACOCHI — HOBUHKA, XOTS B Pa3BUTHIX
CTpaHaxX OHU A@BHO IIPOU3BOAATCS U YCIIEIIHO 3KCIIAyaTUPYIOTCs. B Ha-
CcTosllIlee BpeMs B MUpe paboTaeT cBble 10 MAH TeIIAOBBIX HAaCOCOB
Pa3AWYHBIX MOIIHOCTEN — OT HECKOABKUX KUAOBATT AO COTEH METraBarT.
B CIIIA 60oaee 30 % >KUABIX AOMOB OOOPYAOBAHBI TEIIAOBEIMU HACOCAMU.
Haunboaee KPpyITHOM TEIIAOHACOCHOM CTaHLIMEU B MUpPe ABAgeTCsI CTOK-
roabMckasg THC BBIXOAHOM TenAoBoOM MomHOCTEIO 320 Thic. KBT, pabo-
TaloIasi Ha OXAAKAEHUU BOABI baaTuiickoro Mops. OTa CTaHIIUA pac-
IIOAOKEHA Ha LIeCTH IPUYaAeHHBIX K Oepery OapyKax U UCIOAB3YeT
3UMOU MOPCKYIO BOAY € TeMIeparypoi 4 °C, oxaaxpas ee po 2 °C. Ce-
0eCcTOMMOCTD TeIAOTEI 3TOM cTaHIIUU Ha 20 % HU>Ke ce0eCcTOMMOCTH
TENAOTHI, IOAYy9aEMOU OT ra30BOM KOTEABHOI.

MupoBOM PEIHOK TEIIAOBBIX HACOCOB AOCTATOYHO YCTOUUYUB K KOH'B-
IOHKTYPHBIM KOA€OAHUSM U COCTABASIET IPUMEPHO 1 MAH IPOAAIK B TOA.
[To nmporuo3zamMm Muposoro JHepretrudeckoro Komutrera (MUPIOK)
K 2020 1. B IepepOBHIX CTPaHaX AOAL OTOIIAEHHUS U TOpsTYero BOAOCHA0-
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JKEeHUS C ITOMOIIBIO TEIIAOBBIX HACOCOB COCTAaBUT 75 %. Takoe MHTEH-
CHBHOE Pa3BUTHE TEIIAOHACOCHOM TEXHUKU OOYCAOBAEHO CAEAYIOIINUMU
IpUYMHAMU:

3HAYUTEABHO MeHBIIEe PACXOA TOIIAWBA (HePTH, Ta3a, YTAL U T. I1.) Ha
€AUHUITYy ITIOAYYaeMOM TENAOTHI 10 CPABHEHUIO C TPAAUIIMOHHBIMU UC-
TOYHUKaMU;

TEIIAOBOM HACOC — YKOAOTHUUYECKHU YNCTHIM MCTOUHUK TEIIAOTHI;

TEMIAOBBIE HACOCHI YTUAU3UPYIOT HE UCIOAB3YEMYIO MHBEIMU CIIOCO-
0aMU pacCesHHYIO TEIAOTY eCTeCTBEHHOTO (TelAOBas dHEPIHs BOABI,
BO3AYXa, IIOYBBI) UAU TeXHOTEHHOTO NIPOUCXOKAEHUS (TEIAOTa IIPO-
MBIIIAEHHBIX U CTOUHBIX BOA, BEHTUASIIIMOHHBIE BEIOPOCHI U ALIMOBEIE
ra3bl, HEUCIIOAb3yeMas TelIAOTa TEXHOAOTUYECKUX IIPOIeCCOB);

TEMAOBOM HAacOC — 3TO €eAMHCTBEHHAs MalllMHa, TPOU3BOASIIA
TEIIAOTY C OYeHBb BEICOKOM 3(D(HEKTUBHOCTHIO;

TEIIAOBOM HACOC — EAUHCTBEHHBIN BHUA OOOPYAOBAHMUS, IIO3BOASI-
oMU paboTaTh C OOPATHBIM ITUKAOM AAS KOHAUIIMOHUPOBAHUS TI0-
MeIlleHUHN.

B Poccuu TenaoBbie Hacochl, mpousBopumMbie 3AO «ITpoMxoAoA»,
UMEIOT TENAOBYIO MOITHOCTE OT 20 A0 6 000 kBT. BHeApeHNMe TENIAOBEIX
HACOCOB PA3AMYHOW MOIIHOCTUA Ha OOBEKTE IO3BOASET IOTPEOUTEAIO
NIPUMEHUTE 'MOKYIO0 CUCTEMY MCIIOAB30BaHUS TEIIAOTEI K TOpsTuel BOABI
B 3@aBUCUMOCTHU OT IOTPeOHOCTEH.

B KOHCTPYKIMAX OT€YeCTBEHHBIX TEIAOBLIX HACOCOB IPUMEHSIIOTCS
KOMIIPEeCCOPHI BEAYIIINX €BPOIIENCKUX IIPON3BOAUTEAEH. VICTIOAB3yeMble
B TEMAOBBIX HAaCOCaX TENAOOOMEHHBIe alllapaThl He UMEIOT PaBHBIX
B MUpPEe IO CBOUM TEXHUYECKUM IOKa3aTeAsIM. MUKpPONIpPOIleCCOpPHLIe
OAOKM yIIPaBA€HUS TEIIAOBBIMU HAaCOCAMU OTEUYEeCTBEHHOTO IIPOU3BOA-
CTBa IPEBOCXOAAT MUPOBBIE @HAAOTH IO (PYHKITMOHAABHBIM BO3MOJXK-
HOCTSIM U HaAE€XHOCTU. BAOKH IIO3BOASIOT YIIPABASATH TEIIAOBBIM HaCO-
COM C TIOMOIIbIO TEPCOHAABHOT'O KOMIIBIOTEPA.

NN PETYITMPOBAHWE TEMJMOMOTPEBNAOLLINX
YCTAHOBOK

ABTOMATH3UPOBAHHBIE CUCTEMBI PETYAUPOBAHUS TEIAONOTPEOAS-
IOIUX YCTAHOBOK (KarOpUGEPOB, KOHAUIIMOHEPOB, OTONMUTEABHBIX
arperaToB, BOAOIIOAOI'DEBATEABHBIX YCTaHOBOK) AONKHBI obecIieunBaTh
pacdeTHEIe TeMIIepaTyphl BO3AyXa BHYTPH IIOMEIIeHNH 3a CUueT KOPPeK-
TUPOBKHU PE’KUMOB PabOTHI 3THX YCTaHOBOK.

ITpu 3TOM UCXOAHBIMHU ITapaMeTpPaMi PeryAnpPOBaHUS SIBAIIOTCS:
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pacdeTHas TeMIIepaTypa CETEBOM BOABI B ITIOAQIOIIEM TPYOOIIPOBOAE
tip =150°C;

MaKCHUMaAbHO AOITyCTUMas TEMIIEPATypa B OOpPaTHOM TPYyOOIIPOBOAE
thax = 70 QC;

MHHHMAaABHO AOITYCTUMas TeMIlepaTypa B 0OpaTHOM TPyOOIIPOBOAE
thin =30 DC;

MUHHUMAABHO AOIYCTHMAas TeMIlepaTypa CeTeBOM BOABI B OOPAaTHOM
TPyOOIIPOBOAE BO3AYIIHO-TEIIAOBBIX 3aB€C U OTONIUTEABHBIX arperaTon
thin =16 OC;

pacyeTHasl TeMIepaTypa Hapy>KHOTO Bo3payxa f, = =25 °C;

MHHHMMaAbHas TeMIIepaTypa BO3AyXa, BBIXOAAIETO U3 Kaaropudep-
HBIX YCT@HOBOK Tnin = 40 °C;

MHUHMMaABHO AONyCTHUMasg TeMIIepaTypa BEIXOALIIETO M3 KaAOpHU-
(epHBIX YCTAHOBOK BO3AYyXa AAS IPUTOYHBIX CUCTEM Ty = by, TAe {; —
pacueTHasl TeMIlepaTypa BO3AyXa BHYTPU IIOMeIleHUM, IIpuHIMaeMast
110 CaHUTAPHBIM HOpMaM.

PeryampoBaHue aBTOMATHU3UPOBAHHONW CHUCTEMBI TeIIAOCHAOKeHUs
MIPEeAIPUSATHS HY’KHO IIPOBOAUTE B TPU 3Tarla.

I sTtan. PeryaupoBanue pexumoB pabombl menaonompeObAaou,ux
YCMAHOBOK HA MUHUMQABHYIO MENAOBYIO NPOU3BOGUMEABHOCIL C AHQA-
AU30M CAOXKUBWUXCA MeMNnepamyp Bo3gyxa BHympu nomeuwjeHull.

PeryaupyioT Ha KaropHUepHOH yCcTaHOBKe BKAIOUEHHe pabouero
pe’KuMa 10 BO3AYXY; IIOCAEe CTaOUAM3AINU peskKuMa paboThl KaAOpH-
(pepHOI YCTaHOBKM IIPOBOAST aHAAU3 TeMIlepaTyp OOpaTHOM CeTeBOM
BOABI I BBIA@BAEMOT'O KaAOPU(EPHOU yCTAaHOBKOM BO3AyxXa. AHAAU3
YKa3aHHBIX TEMIIEPATYP AQET BO3MOKHOCTB CYAUTH O HEOOXOAUMOCTHU
U3MeHEeHMs YCTAaHOBUBIIErocs pexuMa. [Tpu 3ToM AeUCTBYIOT B TAKOU
TIOCAEAOBATEABHOCTH:

a) ecAn ty =ty @ Ty 2 Ty PESKUM PaOOTHI YCTAHOBKU He MEHSIOT;

0) ecAur ty > tymine @ Ty < Timins OTKPBIBAIOT KAQIIAH PETyASITOPa A0
TIOAYYEHUS T; = Tipin (IPXU YCAOBUH, UTO IIPU 3TOM by < b oo);

B) eCAHU ty < tynin, OTKPBIBAIOT KAQIIAH PETYAITOPA AO MOAYYEHUS
ty 2 bymin ¥ AAN€e ACUCTBYIOT COTAACHO IIYHKTY a) UAH O);

T) ecAr ty > fymin @ Ty > Typin: 3@KPBIBAIOT KAAIIAH PEryAsITOPa, CO-
KpalaoT pacxop CeTeBOM BOABL Ha YCTAHOBKY AO IOAYUEHUS fy = lymin
UMK Ty = Timins

D) €CA’ ty = bypae @ Ty < Typin, COKPAIAIOT PAcXop BO3AyXa 4Yepes
KaArOpU(EPHYIO YCTAHOBKY UAM IIEPEBOAAT YCTAHOBKY B PEXXUM C 4a-
CTUYHOU UAM IOAHOM PEIUPKYASLMEHN II0 BO3AYXY.

[Tochre OKOHYAHUS HaAAAKM BCeX KaAOPH(EPHBIX YCTAHOBOK Ha MU-
HHUMAABHO AOIYCTUMYIO TEIIAOBYIO IIPOU3BOAUTEABHOCTb IIPOBOAST
QHaAW3 CAOKUBIINXCS TeMIIEpPaTyp BO3AyXa BHYTPU ITOMeEIeHNH.
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3aMephl IPOU3BOAAT B PA3HBIX TOUKAX IIOMEIeHUsI PTYTHLIMHU
TepMoMeTpaMHu B pabouel 30He Ha BhIcOTe 1...2 M OT moAa mpu pabo-
TQIOIIeM Ha IOAHYIO MOIIHOCTB TENAONOTPeOAsIoIeM 000pyAOBaHUN
U BBIAEP’KUBAHUHU ITapaMeTPOB TEeIIAOHOCUTEASI B COOTBETCTBUU C I'Pa-
bUKOM.

IT stamn. Ilepecmpoiika peryAamopoB C yuemoM CAOKUBWUXCA MmeM-
nepamyp BO3gyxa BHympu nomeuw,eHutl.

I'lo pesyabraTaM aHaAM3a TEMIIEPATYP BO3AYXa BHYTPU ITOMeEIeHUNU
HU3MEeHSIOT TEIIAOBYIO IIPOU3BOAUTEABHOCTD OTAEABHBIX KaAOPU(EPHBIX
YCTaHOBOK. ITpu 3TOM 00g3aTEABHBIM YCAOBUEM SIBASIETCSI HEIIPEBBI-
LIeHNe TeMIIepaTypoli oOpaTHOM ceTeBOM BOABI 3HaueHmud 70 °C.

TenAoByIO0 TPOU3BOAUTEABHOCTE KAAOPU(MEPHOU YCTAHOBKH HU3Me-
HSAIOT OTKPBITUEM HUAU 3aKPBITUEM KAAIIaHA PEryAdTopa AO IIOAYYEHUS
HOPMAaABHBIX TeMIIepaTypPHBIX YCAOBUM B pabouynx 30Hax. [Tocae nepe-
HACTPOMKHU PEryASITOPOB TEIIAOUCIIOAB3YIOIIUX YCTAHOBOK IIPOU3BOASAT
KOHTPOABHBEIN 3aMep TeMIIePATyp U AABA€HUU CeTeBOM BOABI Ha TEIIAO-
BOM BBOAE aOOHEHTa M TeMIIEPAaTyp BO3AyXa BHYTPHU IIOMeIleHUH.

I'To pe3yabTaTaM aHaAM3a 3aMEPOB PEKOMEHAYIOT TEXHUYECKHUEe Me-
POIPUATHS 10 YAYUIIIEHUIO PabOTEl CUCTEMBI TEIIAOTIOTPEOASHUS.

III sTan. Pekoncmpykyus omonumeAbHO-BeHMUAAYUOHHbIX CUCIMEM
gAsl gOCIMWKeRUs1 HOpPMAAbHBIX meMnepamyp BO3gyxa BHympu nomeuje-
Hul.

I'o pe3yabTaTaM HaAaAKM CUCTEMEBI PETYAUPOBaHUSA pa3pabaThHIBAIOT
¥ BHEADPSIOT MEPONPUATHSA II0 PEKOHCTPYKIIUU OTOIUTEABHO-BEHTHUAS-
[UOHHBIX CUCTEM 3a CYET U3MEeHEeHUs [I0BEPXHOCTEN HarpeBa TeIAOIIO-
TPeOASIONIUX YCTAHOBOK, IlepepaclpepAeAeHUsI IOTOKOB HarpeToro
BO3AyXa BHYTPHU IIOMeIl[eHUN, YCTPaHEeHUsI CBEPXHOPMATHUBHBIX TEIIAO-
BBIX IIOTEPH U AP.

OcyirecTBAeHEE OIIEPATUBHOIO KOHTPOAS 3a PallMOHAABHBIM pac-
XOAOM TEIIAOTBI AOASKHEBI IPOBOAUTE DHEPTETUKU I1€XO0B, COTPYAHUKHU
TEIIAOBOM Aa0OPATOPUU U OTAEAA TAABHOT'O SHEPTEeTUKA.

OTO MO3BOASIET BCKPBLITh HEAOCTATKU B MCIIOAB30BaHUU TEIIAOTEHI
U IPUHSTH HeOOXOAUMBIE MepHI [0 UX YCTPaHEHUIO.

OnepaTUBHBIM KOHTPOAB OCYIIIECTBASIOT, KaK IIPABUAO, B IIE€PBYIO
O4epeAb 3a COCTOSTHHEM BHYTPU3aBOACKHUX MaruCcTpaAel Ilapa 1 ropsdyen
BOABI (HAAMYME yTeueK U COCTOSHUE TENAOBOM U30AAINUM), IaPOBEIMU
TypOMHaMM (MCIIOAB30BaHUE «MATOTO» IIapa), paboTOM YTUAU3AIUOH-
HOro OOOPYAOBAHMS (KOTAOB-YTHUAM3ATOPOB, 3KOHOMauU3eposB). Takou
KOHTPOAB I[eAeCcO00pa3HO OCyIeCTBAATE | pa3 B 10 pHel.

AAST KOHTPOASI AOASKHBL OBITh Pa3paboTaHbl IPOTPAMMa, B KOTOPYIO
BHOCST BCe pacueTHHIE ITapaMeTPhl U pe>XUMbl PaOOTEl TEIIAOUCIIOAD-
3YIOIIero 00OPyAOBAHUSA, HOPMATUBEl PACXOAQ TENIAOTHI HA €AUHUITY
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nepepabaTEIBAEMOI'O CHIPhS UAU BBEIITYCKAeMOM IIPOAYKIIUM, a TakKe
MeTOAVKA OIleHKU paboThl 000pyAOBaHUS.

PesyAbTaThl OllepaTUBHOTO KOHTPOAS AOAJKHEI OLITH IIPOaHAAU3UPO-
BaHHBL. [Ipu oOHapy>KeHUM HePaIlMOHAABHOTO PACXOAA TETIAOTHI AOATKHBI
OBITH IPUHSITHL CPOYHEBIE MEPHI 0 YCTPAaHEHUIO HEAOCTATKOB.

KOHTPOJIbHbLIE BOMPOCHI

1. Kakum TexHUKO-3KOHOMUYECKUM U CaHWTapPHO-TUIMEHNYECKUM

TpeboBaHMAM OOMXHbI YOOBNETBOPATL YCTAHOBKM, UCMOMb3YHOLLIME

TEMNNOBbLIE BTOPUYHbLIE 3HEPrETUYECKME PECYPChI, B CUCTEMAaX OTO-

NMNEHNs, BEHTUNALUN Y KOHAULIMOHNPOBAHNA?

Kak pabotaet arperat ACK-10?

Kak pabotaet arperat APB-10?

I'me cnonb3yeTcs NNEHOYHO-KOHTAKTHAA KAacCeTa U KakoB NpUHLKMN

ee paboTbl?

5. Kak pauroHanbHo opraHu3oBaTh c6op, BO3BPaT U UCMONb30BaHWe
TennoTbl KOHOeHcaTa?

6. Kak paboTaloT aBTOMaTUYECKUE PErynupyHOLLME KranaHbl Ha npu-
TOYHbIX TEMNOBbLIX KAMEPAX MU OTONUTENBHBLIX arperaTax?

7. Kak paboTaeT aBToMaTUKa NPUTOYHBIX BEHTUNALMOHHBIX CUCTEM
B LiexaXx NMpOMbILLNEHHbIX NMPeanpusaTuin?

8. Y10 cobon npeacTaBnskoT TEMOBbLIE HACOCKI M B YEM MPEVMYLLIECTBA
VX UCMONb30BaHNA?

9. Kak ocyLLecTBnsOT perynnpoBaHme TennonoTpebnatoLwmx yecTaHo-
BOK?

10. Kak opraHuaytoT paboTy Mo KOHTPOMHO 38 paLMoHanbHbIM PAcXoaoM
TEennoTbI?
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FnaBa 12

PABOYMNE HEPTEXWN
N NCNbITAHNA CUCTEM
OTOMJIEHNA N BEHTUNALUN

BUbI YEPTEXKEN 1 YCIOBHBIE
0B03HAYEHNS

PabGouue wepTesXK U OTONMUTEABHO-BEHTUASIIMOHHBIX YCTPOMUCTB
B coorBeTcTBUU ¢ TOCT 21.601—79 u TOCT 21.602—79 AOAKHEI CO-
AepyKaTh 00IUe TeXHUYeCKNe XapaKTePUCTUKU CHUCTeM OTOIAEHUS
BEHTUASIINY U KOHAUITMOHUPOBAHMUS, Pa3pe3bl U aKCOHOMETPUYECKUe
CXeMBI CHUCTeM, IIAAHEI, pa3pes3bl U CXeMBl YCTaHOBOK. VIx pa3paba-
THIBAIOT HAa OCHOBE aPXUTEKTYPHO-CTPOUTEABHEIX YepTe-
K e M — TIAQHOB M pa3pe3oB 3paHUM. HepTeku CUCTEM OTONAEHUS
W BEHTUASIVH BKAIOYAIOT B ce0s MAAHBI 30aHUU C HAaHECEHWEM pac-
IOAOKEHUSI CUCTEM (TPYOOIPOBOAOB U apMAaTypHI), @ TAKKe Pa3peskl,
pa3BepTKU CTeH U NPOQPUAH, Ha KOTOPBIX MOKA3BIBAIOT MOAOKEHUE
SA€MEHTOB CHCTEMBI M UX B3aUMOCBA3b. Hanuboree CAOKHEIE Y3ABI
cucTeMbl N300pa’kaloT B BUAE (PparMeHTOB IAAHOB U pa3pe3oB B boree
KPYITHOM MacITabe, a pa3BeTBAEHHBIE CETHU OTOTAEHUS ¥ BEHTUASAIIAN
n300pa’kaloT B @KCOHOMETPUYECKHUX CXeMaX, KOTOPEIE BBIIIOAHSIOT BO
(PPOHTAABHOU U30METPUH.

Ha oTaAeABHEBIX yIacTKax TPyOOIPOBOAOB YKa3bIBAIOT UX AUaMETD,
AAVHY yYacTKa, pa3Mep U HallpaBAeHHE YKAOHA. DAeMeHTH TpyOo-
IIPOBOAOB Ha dyepTe’kax M300pa’kaloT YCAOBHEIMU IpapudeCcKUMU
obo3HaueHUAMHU (Taba. 12.1). TpyOOIPOBOAEL, BO3AYXOBOABI, CTOSIKH,
OTOTIUTEABHEIE TPUOOPHI U IAEMEHTHI OTOITUTEABHO-BEHTUASIIITMOHHBIX
CHCTeM Ha IAaHaX, pa3pe3ax U aKCOHOMETPHUUECKHUX CXeMaX CUCTEM
OTOIIAEHHUS U BEHTUASIIUY 3AaHUM [TOKa3BIBAIOT B YIIPOIEeHHOM H30-
Opa>keHUU. YCAOBHBIE Ipaduueckue 0603HAUEHUSI BO3AYXOBOAOB
Y HEKOTOPHBIX 3AEMEHTOB OTONAEHUS M BEHTUASIUU IPUBEACHBI
B TabA. 12.2.
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Ta6bnuua 12.1. YcnosHble rpadnyeckne o603Ha4eHNss anemMeHToB
Tpybonposopos

OAeMeHT O6o03HaueHme

TpyOomnpoBoa, (00Ilee 0003HaUEHHE) _

CoepuHeHHe TPyOOIIPOBOAOB
[NepekpelinBaHue TPyOOIIPOBOAOB _ | _
TpyOonpoBOA C BEPTUKAABHBIM CTOSIKOM —— —o
Tpyb6onposop B TpyOe (dyTasipe) ]

[ —
W3oaupoBaHHBIE YUYaCTKU TPYOOIIPOBOAA —HAAAAA—
AeTaru coepvHeHUN TPyOOIIPOBOAOB: I

a — TPOUHUKU 'HiH‘ :6: 91(
a B

6 — KpeCTOBUHEI
B — KOAEHQ, OTBOABI

Tunsl coeAHeHUN TPyOONIPOBOAOB (TPOI- e _|_ (— |—
HUK):

a — (aaHIEBOE a 6 B

6 — MydTOBOE

B — pacTpybOHOe

Onops! TpyOOIIPOBOAA:
a — obuee oO603HaUEHTE
6 — HEIIOABU KHAS
B — CKOAB3SIIas

IToaBecku: L J_ §

a — HEIIOABMJ>KHAA —

6 — HaIpPaBASIONIAst a 6 B
B — yIpyras

CoeprHeHUs TPYOOIIPOBOAOB pPa3beMHBIE: — —H—
a — ob1mjee 0603HAUYECHNE a 6
6 — dranLIEBOE _
B — My(dTOBOe pe3bboBoe > FE
I — pacTpyOHOe

[Nepexop, IepexoAHBIY ATPYOOK: | |<l
a — obIiee 0O03HauUeHUe a 6

6 — (raHIIEBBIN
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OkoHuanue maba. 12.1

OAEeMeHT

O6o3HaueHmne

KowmnieHncarop:
a — ob1ree o603HaUeHNe
6 — I'T-o0pa3HkIit
B — AUPOOOpPAa3HBIN

LS

Cudonst

U Ul

PeBuzus

>—o—

Tabnuuya 12.2. YcnoeHble rpaduyeckne o603HaveHUss BO3[YXOBOA0B

1N 3fieMeHTOB oTonNneHna n BeHTnnaunn

O6o3HaueHue
DAeMeHT Ha MAaHax Ha pa3pesax,
U BUAAX cxXeMax U BUAAX
CBEpXy crepepn
3MeeBUK — o -

Tpy0Oa oTonuTeAbHas rrapkast, PeTUCTP U3
TAaAKUX TPYO (rpadpudecKu yKas3blBaTh
YHUCAO TPYO)

:E

Tpy0a oronuTeAbHas peOpucras, perucTp,
KOHBEKTOP

Papuatop, naHeab OTONUTEAbHAs

BOSAYXOBOA KPYTAOTO CeueHUsd

B03AyX0BOA IPSMOYTOABHOTO CEUYEHUS

[IlaxTa Arg 3a00pa Bo3ayxa

[IlaxTa AAg BEIOpOCA BO3AYXa

MecTHas BBITSIKKA (0TCOC, YKPBITHE)

Iy
ﬂoﬂ>>——l>—4ﬁ$D Hﬂﬂ

Aedrexrop ®
Pacmupurean ©
BosayxonarpesaTeab %_
Bosayxooxhrapureab $_
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OkoHnuaHue maba. 12.2

OAeMeHT

O6o3HaueHUe

Ha IIAaHax Ha paspesax,
U BHUAAX cxeMax U BUAAX

CBEpXy

criepepu

OTBepCTHE UAM pellleTKa AT 3a6opa
BO3AyXa

OTBepCTI/Ie HAU pellleTKa AN BBIITYCKa
BO3AyXa

BeHTUASATOD II€eHTPOOEKHEBIN

ArperaT BO3AYH.IHO-OTOHHT€ALHBII>1

KaMepa BEHTUAATTUOHHANA IMIPUTOYHAA

Konpuriuonep

BOAOHaneBaTeAL

KaHan TOATIOABHBIN

B cootBerctBum ¢ 'OCT 21.601—79 ycroBHEBIE rpadmuecKre 0003Ha-
YeHUsl SAeMeHTOB TPyOOIIPOBOAOB BEIUYEPUUBAIOT B MaclliTabe yepTesKa
CNAOWHOU AMHUEM, HEBUAVMEBIE (TTOA3EMHbBIE, B KaHaAaX) — WmMpUxoBol
AMHUEHN TOM >Ke TOAUIMHEI, CTPOUTEABHBIEe KOHCTPYKIIUU — MOHKOU
cnaowHoU AuHUeN. [1py BEIYepunBaHUM TPyOOIIPOBOAOB Pa3Mephl YCAOB-
HBIX 3HAKOB @pMaTyPhL ¥ IAEMEHTOB TPYOOIIPOBOAOB (AAMHEI TDOMHUKOB,
BEHTUAEN, 3aABUYKEK U T. II.) IPUHUMAIOT IIPUMEPHO pPaBHBIMHU J...3,5
AuameTrpaM TpyOnl. CaHUTAapHO-TeXHUUECKHUe CUCTEMBbl U 3AeMEeHTHI
ceTel CHAOKarOT OYKBEHHO-IIU(PPOBLEIMU 0O03HAUEHUSAMU (MapKaMHu).

COCTAB YEPTEXEN CUCTEM OTOMMEHNS

N BEHTUANALUN BO3OYXA

BceM uepTeskaM CHUCTeM OTONAEHHUS M BEHTUASIIUU BO3AyXa IIPHU
NIPOEKTUPOBAHUY NIPUCBANBAOT MapKy OB. B KOMIIAEKT uepTesKell 3TOU
MapKU BXOAAT UEPTEXKH, BEIIIOAHSEMBIE B CACAYIOIIUX MacIITadbax:

AeTarbHbIe N300Pa*KeHUST OTACABHBIX Y3A0B ....covvevereenreenne 1:2; 1:5; 1:10
D YN S P PRSTUPRRN 1:20; 1:50
TTAQHBI ¥ PA3PE3BI YCTAHOBOK «...ovveirienrienieenirenireesreenieenieesnneennes 1:50; 1:100
OTAEABHBIE SIAEMEHTHI TIAGHOB U Pa3PEe30B CUCTEM................. 1:50; 1:100
TTA@HBI, PA3PE3BI U CXEMBL CHUCTEM.....eeevuveeerirreanireenireenireensnnes 1:100; 1:200
IMhan-cxeMa pasMeIIeHUST YCTAHOBOK ....c.evvverreerreenieenneennes 1:400; 1:800



B cootBeTrctBuu ¢ 'OCT 21.106—78 TpyOONIIPOBOABI Ha CXeMax CH-
CTeM OTOIIAEHHUS U BEHTHUAALIUHU OOO3HAUYAIOT MAPKAMH, COCTOSIIUMA
13 OYKBEHHOro uHAEeKca T M IOpSIAKOBOIO HOMeEpA:!

TpyOOIIpOBOABI CCTEM OTOIIAEHUS U BEHTUASIIVN:
TTOAQTFOTITAST CETD .vvvvvvvrrrreeeeeeeeeeeesssiiiissstnsssssrssrtessaseeeessssssmmmninsssssssrrsreens T1
OOPATHAST CETD ..vveeeiiuiirreeesiirreeeesniinreeessniinreeesiitseeessmimreeessmmreeeesnmreees T2
TpyOGOIIpOBOABI CHCTEMEI TOPSTYETO0 BOAOCHAOKEHUS
AAST TEXHOAOTUYECKUX IIPOIIECCOB:
TTOAQIOIIIAST COTD .evventeenrrentrenureanteenteentressreesteateenteesteessneesbeenseenaeesseesnnes
OOPATHAST CETD ..vveeeiiuiirreeessirreeeesniinreeessiisreesssitseeessminreeessmiseeeesnmmmeees
TP OTIPOBOABL. ...t teeiuittteee ittt e e sttt e e sttt e e s aibbeeeessibreeeesnabbaeeesansbnreeesnannes
KonaeHCcaTOTpoBOALL

Mapku IpoCTaBASAIOT B pa3pblBe AMHAU OOO3HaUeHUs TPyOOIIpo-
BOAA AASL UETKOT'O pa3rpaHUYeHUs] IPOeKTUPYEeMBIX CUCTEM Ha uepTe-
JKax.

IMhaHBl ¥ pa3pessl CUCTEM OTONAEHUS TPOM3BOACTBEHHBIX IIOMe-
IIeHUY OOBIYHO COBMENAIOT C MAAHAMM U pa3pe3aMHu CUCTEeM BEeHTH-
AWMU,

OTONNUTEABHO-BEHTHUASIIIHOHHBIE CUCTEMbI 0003HaUalOT Ha YepTerkax
CAEAYIOUINM 06pa3oMm:

CHCTeMBI C MEXaHNYeCKUM II00y>KAeHUeM: TPUTOYHble — [1; BEITSK-
HBle — B; BO3AyIIIHBIE 3aBeChl — Y; OTONIUTEABHBIE arperaThl — A;

CHUCTEMBI C €CTeCTBEHHBIM NTOOy>XAeHUeM: IpuTodHble — [1E; BHI-
Ts>KHBIe — BE.

Ansa 0003HaUEeHUS 3A€MEHTOB M YCTAHOBOK OYKBEHHOMY O0OO3Haue-
HUIO MAapKU CUCTEMBI AODOABASIIOT IIOPSIAKOBBEIN HOMED 3AeMeHTa UAUN
YCTQHOBKH, Hanpumep Y2, B2, [13 u T. a.

OO0muM rpapuyeckuM AOKyMEHTOM KOMIIAEKTa 4epTe>kKell MapKu
OB saBAgeTC AAH-CXeMa PACIIOAOKEHUS OTOIIUTEABHO-BEHTUAAITMOHHBIX
yCTaHOBOK. Ha HeM ITOKa3BIBAIOT KOHTYDP 3AaHUSA, KOOPDAUHATHBIE OCHU
U o0le pa3Mepsl MeKAY KpallHUMM OCSIMH, MECTOIIOAOKEHHE OTAEADb-
HBIX OTOIIUTEABHO-BEHTUAIIIMOHHBIX YCTAHOBOK, BBOA TEIIAOHOCHUTEAS.
Ha nmoakax AMHHUN-BBEIHOCOK IIPOCTABASIIOT MApPKH U IOPSIAKOBBIE HOMe-
pa YCTaHOBOK, a II0A IIOAKaMU — HOMepa AUCTOB, Ha KOTOPHIX IIpUBe-
AEHBI YePTEKU YCTAHOBOK.

I'ThaHBI ¥ pa3pesbl CUCTEM OTOIIACHUS U BEHTUAGIIIUYM pa3padaTsiBa-
0T AASL UX OOAee AeTAaAbHOTO m300paskeHud. [Ipumep yepTreka 4acTu
3AQHMSA, 000PYAOBAHHOTO IPUTOYHO-BBITSP)KHON CUCTEMOM BEHTUASIIIUH,
nmpuBepeH Ha puc. 12.1. CriaoITHOM OCHOBHOM AMHHEN Ha HeM 0003Ha-
YeHBI CeTH OTONIAEHUS IOMellleHUI BEHTUAIIIMOHHON KaMephl, CTOSIKY,
TPyOOIIPOBOABL M PAAMATOPHI, @ TAK)KEe CHUCTeMa MOAOIPEBA BO3AYXQ,
IIOCTYMAIOIEr0 B BEHTUAAIIMOHHBIE YCTAHOBKU. [TOCKOABKY ATaMeTpHI
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Puc. 12.1. HepTex 4Yactv nnaHa NpovM3BOLCTBEHHOIO 3AaHWsA C CETAMMW OTO-
MAEHUA U BEHTUNALUN

BO3AYXOBOAOB TIpeBHINITAoT 100 MM, BOBAYXOBOABI BEIYEPUEHBI CITAOIII-
HOU AMHUEN ABOMHOU TOAIIUHEL. ABe YCTAHOBKU IPUTOYHOU BEHTUAS-
IIUM C IIOAOTPEBOM BO3AyXa (Karopudepsl) o603HaueHB MapkaMu [11
u IT2. TTop BEIHOCHBIMU IIOAKAMU, OTHOCAIUMUCA K yCcTaHOBKaM [11
u I12, yrazansl AUCTHL 9 u 20 yepTeskel, Ha KOTOPBIX 3THU YCTAHOBKU
n3o0pa’keHbl ToAPOOHee. OT BeHTUASIIMOHHOM yCTaHOBKU [11 Bo3ayx
IO YeTHIPEM BEPTUKAABHBIM BO3AYXOBOAAM AraMeTpoM 315 MM mocTy-
IaeT B ITOMellleHHe BeHTUAAIIMOHHON KaMepHl, a OT YCTaHOBKH [12 1o
BO3AyX0BOAY puameTpoM 500 MM — B cocepHee noMeleHne. Pa3pessl
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BBIITOAHSIOT IIO TEeM YaCTAM 3AaHUS, TA€ Ha IA@HEe YCTPOMCTBO CUCTEMEI
IPEACTABUTE TPYAHO.

O IpOCTPaHCTBEHHOM PACIIOAOKEHUU OTAEABHBIX SAEMEHTOB OTO-
IUTEeABHO-BEHTUASIIIMOHHBIX CUCTEM AQIOT HaTASIAHOE IIPeACTaBAEHUE
aKCcoHOMeTpHuUYecKue CXeMBI. VX BBINTOAHSIOT BO (PPOHTAABHOM M30-
MEeTPUHU, SIAEMeHThl CHUCTEM IIOKA3bIBAIOT YCAOBHBIMU I'Pad@UUeCKUMU
0003HaUEeHUSIMU B aKCOHOMETPUUYECKOM M300pa>keHuN.

Ha akconoMeTpuuecKol cxeMe BBITSI)KHOU BEHTUASAITUU C MeXaHu4ue-
CKUM NOOY>KA€HUEM IPOU3BOACTBEHHOI'O 3AaHUSA ITIOKA3aHE (puc. 12.2):
OTCOCHI OT TEXHOAOTUYECKOTO 000PYAOBAHMS; BO3AYXOBOABI C YKa3aHU-
€M AMaMeTPOB U KOAMUECTBA MMPOXOASIIETO BO3AYXa, M°/U (UUCAO TIOCAE
OyKBBHI L IT0A TOAKAaMU AWHUMN-BBEIHOCOK); OTMETKU YPOBHS FTOPU30HTAAD-
HBIX YYaCTKOB BO3AYXOBOAOB; (DUABTD; BEHTUAATOP B1; ycTpoiicTBo
BEIOpOCa BO3pyxa B arMocdepy Ha orMeTke 12,000.

355
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Puc. 12.2. AkcoHomeTpuyeckas
CXemMa BbITS)KHOW BEHTUNALMM NpO-
Otcoc 3 N3BOACTBEHHOr0 3aaHuns
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Pwuc. 12.3. Pa3pes 1 nnaH BEHTUNSALMOHHON YCTAHOBKMN

Ha puc. 12.3 npuBeAeHEI IIAGH U pa3pes3 BEHTUAAIIMOHHOU YCTAaHOBKY,
IIO3BOASIOIINE IPEACTABUTH €€ YCTPOUCTBO. LIeHTpOOEKHEBIIN BEHTUAS-
TOp HaIpaBAseT 3arpsa3HEHHBIN BO3AYX M3 MAruCTPaAbHOTO BO3AYXO-
BOAA AHaMeTpoM 285 MM udepe3 AU dY30p B BEITIKHYIO TPyOy AUa-
MeTpoM 320 MM, M3 KOTOPOM OH IIomajpaeT B aTMocdepy. BeITsakHas
TpyOa uepe3 OTBepPCTUE B IIePEKPBITUU BEIBOAUTCA HAPYXKYy U Ilepe-
KpBIBAeTCSI TUIOBBEIM 30HTOM TA 56; oA AMHMEN BBIHOCKHU YKa3aHEI
MapKa KOMIIAeKTa uyepTeskeid (OB) u HoMep Anucra (12), Ha KOTOPOM 30HT

n3o0paskeH IopApoOHee. KOHCTPYKIHS pa3aeAKH II0Ka3aHa Ha YepTeske
AP, auct 3.

(=R NICMNbITAHNA CACTEM OTOMJIEHAS,
BEHTUNALWWN N KOHANLWOHNPOBAHUA

B cooTBeTCTBUM C PEKOMEHAAITUSIMU TEPPUTOPUANBHO-CTPOUTEABHBIX
HOpM «OTOoNAeHUe, BEHTUASAIMS 1 KOHAUITMoHUpoBaHue» (TCH OBK—
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2000 MO) npu UCOBITAHUM CMOHTUPOBAHHBIX MOHTA’KHOU OpraHU3a-
Oueln CUCTEM IIPOBEPSIOT:

COOTBETCTBHE YCTAHOBAEHHOT'O OOOPYAOBAHMS U BHIIIOAHEHHBIX pa-
0ot TpeboBanusaM CHull, KaTaAOKHBIM AQHHBIM U pabouel AOKYMeH-
TaIuy;

BBHIIIOAHEHME TpeOOBAHUM IO COOPKe, MOHTaXXy (COOTBETCTBUE TO-
CYAQPCTBEHHBIM CTAHAAPTAM U TeXHUYECKUM YCAOBUSAM IIPEAIPUATU-
U3TOTOBUTEAS);

repMeTUYHOCTb CUCTEM;

NIOAQYY U A@BA€HUE, Pa3BHUBAaeMble BeHTUAITOPAMU U HACOCAMH, Ha
XOAOCTOM XOAY U IIOA Harpy3KOM B TedueHUe 4 4 HellpepPBIBHOM pabOTHI;

0anaHCUPOBKY KOAEC BEHTUAITOPOB M POTOPOB HACOCOB, KQ4eCTBO
CAaABHUKOBOY HAOMBKY, UCIPABHOCTh IIyCKOBBIX YCTPOMCTB, CTEEeHb
HarpeBa dAEKTPOABUTATEAS.

TI'igpocmamuueckue (rugpaBAuieckue) UCNbUNAHUS CUCMEM BOGAHO-
IO OmMONAeHUA U BHyMpPEeHHero menAoCHAOXeHUs NIPU OTKAIOUEHHBIX
HCTOYHUKAX TEIAOCHAOKEHUS U PACIIMPUTEABHBIX COCYAAX CAEAYET

Tabnuuya 12.3. MapameTpbl NpyN UCMbLITAHUM CAHUTAPHO-TEXHUYECKOr0
obopyaoBaHMa NpU MOHTaxe

VicnbiTaTeAbHOE AAUTEABHOCTDH

O6GopyaoBaHUe
PYA AaBAaeHune, MIla HCHOBITAHUS, MUH

T'ugpasauueckoe ucnbimanue

YUyryHHBIE PaAUATOPEL CIPYIIINPO- 09 2
BaHHBIE, KOHBEKTOPHEBIE U PaAUa-
TOPHEIE Y3ABI

ApMaTypa AAS CUCTEM OTOIAEHUS 1 2
Kanropudepst 1 2
BAouHBIE Y3ABI CTAABHBIX [1APOIIPO- 1,25ppa5 5
BOAOB

CBapHble 9AeMEeHThI CTaABHBIX 1 (P = 1,5) 5

TPyOOIIPOBOAOB (KOMIIEHCATOPHI,
KOA€HA U T.A.)

I'neBmamuueckoe ucnbimanue

TpyOonIpOBOABI CCTEM OTONAEHUS 0,15 0,5
ApMaTypa CUCTeM OTOIAEHUS 0,15 0,5
CrpynnupoBaHHBIE PAAUATOPEL 0,1 0,5

I[TpuMedaHUe: pp,; — pabouee AaBA€HUE; P, — MPOOHOE AABAEHHE.
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IIPOBOAUTH THAPABANYECKUM AABACHUEM IIPU IIOAOKUTEABHBIX TeMIIe-
paTypax Hapy’KHOI'O BO3AyXa UAU ITHEBMAaTHYeCKUM A@BA€HUEM IIPU OT-
pHIlaTeABHBIX TeMIlepaTypax Hapy’KHOIO Bo3pyxa (Taba. 12.3 u 12.4).

HcnbeITaTeAbBHOE TUAPOCTATUYECKOE AGBAEHNE AOAKHO OBITH PABHBIM
1,5 pabouero paBAaeHus, HO He MeHee 0,2 MTITa B camMo¥ HUJKHEU TOUKe
cucrembl. CUCTeMy IPU3HAIOT BEIAEPKABIIIEl UCIIBITAHNE, ECAY TAAEHUE
paBaeHus He npesBbsicuT 0,02 MITa npu OTCYTCTBUU Te4YU B CBAPHBIX
1IBaxX, Tpybax, pe3bOOBBIX COEAUHEHUSX, apMaType, OTONUTEABHBIX
pubopax u APyroM 0OOPYyAOBAHUM B TeUeHUe 5 MUH IIOCAE AOCTHKEHUSI
NPOOHOTO A@BAEHUS.

HcnsiTaTeAbHOE THEBMATUYECKOE AABAEHNEe — IIPOOHOE U3OBITOUHOE
pasaeHue 0,15 MITa. CucreMy NpHU3HAIOT BEIAEPIKABIIEN UCIBITAHUE,
€CAU B TeueHHe 5 MUH NapeHue AaBreHUd He nmpeBsicuT 0,01 MITa.

[Tocae rupApOCTaTUYECKUX MAM ITHEBMATUUECKUX UCIIBITAHUN CUCTe-
MBI TIaPOBOT'O OTONIAEHUS AOAKHEL OBIThH IPOBEPEHEI TyTEM ITyCKa Iapa
C pabo4YuM A@BA€HUEM CHCTeMEL [Ipu 3TOM yTeukKa Ilapa He AOIyCKa-
eTcs.

Tabnuua 12.4. MapameTpbl Npy rMapaBnNYeckomMm UCNbITAHUN
caHNTapHO-TEXHUYECKNX cucTem 1 o6opyaoBaHuA B npolecce
aKcnnyaTauun

AomycTumoe
NTEABHOCTb IIapeHue
VicnbiTaTeAbHOE An an
O60pyAOBaHI/Ie HCIIbITaAHUA, HCIIBITAaTEeADb-
AaBAaeHue, MIla
MUWH HOT'O AABAEHU,
MITa
Kotawr Boporperinbie | 1,25p;,,s HO He Me- 5 0
Hee Py, + 0,3
BoaonoporpeBaTeau 1,25pp.6 + 0,3 5 0
CucTeMbl BOASTHOTO 1,25pp.6 HO HE Me- 5 0,02
OTOIIA€HUS C UyTyH- Hee 0,2 B HUKHeU
HBIMU UAU CTAABHBI- TOYKE CUCTEMBI
MU IIpubopaMu
CucreMbl IapOBOTO
OTOIIAEHUS C A@BAe-
HueMm, MIlla:
Ao 0,07 0,25 B HUKHEN 5 0,02
TOYKE CUCTEMBI
csoimre 0,07 Ppas + 0,1, HO HE 5 0,02
meHee 0,3 B Bepx-
HeU TOYKEe CHUCTEMBI
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TenaoBoe ucnbimaHue cucmeM OMONAEHUA U MeNnAOCHAOKeHUA TPU
IIOAOKUTEABHOU TeMIIepaType Hapy KHOTO BO3AyXa MOJKHO IIPOBOAUTH
IIPU TeMIlepaType BOABI B IIOAQIOIIMX MAruCTpPaAsiX CUCTEM He MeHee
60 °C, a mpu OoTpHUllaTeAbHON TeMIlepaType Hapy>KHOTO BO3AyXa — IIpU
TeMIlepaType TeIAOHOCUTEAS B IIOAAQIOIeM TPyOOIIPOBOAE, COOTBET-
CTBYIOIIEM TeMIlepaType Hapy>KHOI'O BO3AyXa IO TeMIepaTypHOMY
rpaduky, Ho He MeHee 50 °C. LJUpKyASIIUOHHOE A@BAEHHE B CHCTEME
AOMNSKHO COOTBETCTBOBATH 3HAUEHMIO, YKa3aHHOMY B pabodyel AOKyMeH-
Taluu.

TenaoBOe UCTIBITAHUE CUCTEM OTOIAEHUS NPOBOAAT B TeueHuUe 7 U,
IIpHU 3TOM IIPOBEPSIOT PABHOMEPHOCTDL IPOrpeBa OTOIUTEABHBIX IPH-
OOpOB (Ha OUIYIb).

Hcenpimanua cucmem BeRMuAAyUU, KOHGUUUOHUPOBAHUA U BO3gyW-
HOro omonAeHus BKAIOYAIOT B ce0d:

u3MepeHre MPOU3BOAUTEABHOCTU BEHTUASITOPA, OTBETBACHUN CHU-
CTeM, MEeCTHBIX OTCOCOB U BBHITSKHBIX YCTPONCTB €CTeCTBEHHOM BEeHTH-
AGLIUY;

u3MepeHue U3AydaeMON 3BYKOBOM MOIIHOCTH B OOCAY>KMBaeMbIX
MIOMEIIeHUIX U B OKPY’KAIOIIYIO CPEAY;

IIPOBEPKY BO3AYXOBOAOB HA repMETUYHOCTDL (B COOTBETCTBUHU C
I'OCT 12.3.018—79).

OTKAOHEHUe TToKa3aTeAel OT IPeAyCMOTPEHHBIX IIPOEKTOM AOIY-
CKaeTCs:

+10 % — 1o pacxoAy BO3AYXa, IPOXOALIIEro depe3 BO3AyXopac-
IpeAEAUTEABHBIE W1 BO3AYXOIIPUEMHBIE YCTPOMCTBA YCTAHOBOK O0IIIe-
OOMEHHOU BEHTUASIIUHN ¥ KOHAUITMOHUPOBAHUS BO3AYXa IIPH YCAOBUU
obecneueHus TpeOyeMOTO IIOAIOPA (pa3pe’kKeHus) BO3AyXa B IIOMe-
IIeHUHY;

+10 % — 1O pacxopy BO3AYXQ, YAAASIEMOTO Uepe3 MeCTHBIE OTCOCHI
U IOAABAEMOTO UYepe3 AyUINpYIOolye IaTPpyOKH.

Ha Ka>KAy1o CUCTEMY COCTaBALIOT IAcniopT B cooTBeTcTBUU co CHul'1
3.05.01-85.

IMpu ucBITaHNUY CUCTEM, BBIIIOAHSIEMBIX OpraHM3al[ue-3aKa3uuKoM,
IIPOBEPSIOT MapaMeTpbl MUKPOKAMMATa U COAepKaHHe BPEAHBIX Be-
II[eCTB B OOCAy>KMBaeMoU (pabouell) 30He IIOMEIeHUs.

W3mepeHre napaMeTpoB MUKPOKANMATA B OOCAYKHMBaeMOM 30He II0-
MeIIeHUs TPOBOAAT B cooTBeTCcTBUU C TpeboBanusmu 'OCT 30494, a B
paboueil 30He noMetieHus — B cooTBeTcTBuU ¢ CaulluH 2.2.4.548-96.

E>xeroghble rugpocmamuieckue UCNbIMAHUA HA NPOYHOCMb U NAOM-
Hocmb cucmeM, BBIIIOAHsIEMble SKCIIAYyaTUPYIOIel opraHusaluel, Ipo-
BOAAT B TeueHUe 15 MUH, IpU 5TOM ITapeHNe A@BACHUS He AOAJKHO OBITh
6oaee 0,01 MITa.

312



OAeBaTOPHBIE Y3ABI, KAAOPHU(QEPHI 1 BOAOTIOAOTPEBATEAN OTOTIAEHUS
UCIBITBIBAIOT AaBAeHUeM 1,25 pabouero, Ho He HUKe 1,0 MIla; cucre-
MBI TAHEABHOTO U KOHBEKTOPHOTO OTOTIAEHUS (A0 3aAAKU MOHTA>KHBIX
OKOH) — paBAaeHUeM 1 MIla; cuCTeMBI OTOIAEHUSA C YYTYHHBIMU OTO-
MUTEABHBIMU TIpubopaMu — AaBAeHUeM 1,25 pabouero, Ho He GoAee
0,6 MTITa; cucTeMbl MTaHEALHOTO OTOIIA€HUS, COBMeIIleHHbIe C OTOIU-
TEeABHBIMU TPUOOPaMu, — ITPU TPOOHOM AABAEHUM HE BHIIIIE TTPEAEAD-
HOTO ITPOOHOTO A@BAEHUS ANST YCTAHOBAEHHBIX B CICTEME OTOIIUTEABHBIX
npubopoB.

E>keropHBIe TMApPOCTaTUUYECKUE NUCHBITAHUS Ha MPOYHOCTH U MAOT-
HOCTH ITAPOBLIX CHUCTEM OTOMAEHUS U TEeONAOCHAO>KeHUS ITPOBOAST
nHeBMaTUuecKuM pAaBAeHueM 0,1 MIla IpoAOAKUTEABHOCTBIO 5 MUH,
IPU 3TOM TAAeHUEe AABAEHUS He AOAKHO ObITh 6oaee 0,01 MITa.

[Tpu TUAPABAMYECKOM HUCHBITAHUU CUCTEMY BOASHOTO OTOIAEHUS
HAIIOAHSIIOT BOAOU U YAQASIIOT M3 Hee BO3AYX Uuepe3 BO3AYXOCOOPHUKU
IIPU OTKPBITHIX KPaHaX Ha CTOSKAX U y OTOIUTEABHBIX IPUOOPOB. KoT-
ABL ¥ PACIHIUPUTEABHBIN COCYA OTCOEAUHSIIOT OT CHUCTEMEI Ha BpeMs
UCTIBITAHUS.

3aIlOAHSIOT CUCTEMY Yepe3 0OpaTHYI0 MaruCTpasb, MIOAKAIOUYMB ee
K IIOCTOSIHHOMY WAV BPEMEHHOMY BOAOIPOBOAY. [Tocre HamoarHeHUs
CHCTEMBI 3aKPBIBAIOT BCE BO3AYXOCOOPHUKU M BKAIOUAIOT PYYHOM UAU
TIPUBOAHOM TMAPaBAWUECKUM IIPecC, IPU MOMOIINM KOTOPOTO CO3AQIOT
TpebyeMoe AaBAEHHE.

KoHTpOAUDYIOT AaBA€HHNE IIPOBEPEHHBIM U OIIAOMOMPOBAHHBIM
MaHoMeTpoM c neHou AeaeHud 0,01 MITa. O6Hapy>KeHHBIe MeAKHe
HEUCIPAaBHOCTH, He MeIlalollye I'MAPaBANYECKOMY UCIBITAHUIO, OT-
MeYaroT MEeAOM, a 3aTeM yCTPaHSIOT.

HacocHble yCTaHOBKHU MCIHBITHIBAIOT CHauaAa Ha XOAOCTOM XOAY,
a 3aTeM IIOA HarpyskoH. Ilepep ucnbeiTaHHeM YCTaHOBKY BHUMATEABHO
OCMAaTPHUBAIOT, IPOBEPAIOT HAAEKHOCTb KPEIIAeHH S, YOeXKAQIOTCS B OT-
CYTCTBUH BHYTPHU Hee KaKUX-AMOO IIPEAMETOB (IPOKAAAOK, AeTaAeH).
AAST 3TOTO TPOBOPAYMBAIOT BPYYHYIO BaA HACOCA W BKAIOYAIOT HACOC
Ha 3...5 MUH.

[Tpu nOABA€HUU IOCTOPOHHUX ITYyMOB U CTYKOB HACOC OTKAIOYAIOT
u pa3bupatoT. [Ipu HOpMaAbHOM paboTe HacoC OOKATHIBAIOT B TeUe-
Hue 12...15 MUH, TOCAe Yero IPOBEPAIOT TPyLIHecd 4acTu, yoexaa-
IOTCS B OTCYTCTBUU HarpeBaHUS U APYTUX HeHCIpaBHOCTeH. [Ipuun-
HaMM HarpeBaHUS MOTYT OBITH HETOYHOCTH IPUTOHKU, IIEPEKOCHI,
TyTas 3aTs’KKa, 3aIPs3HEHHOCTh TPYIIUXCS YacTel UAU CMa304HOTro
MacAaa.

[Tocae ycTpaHeHHUS HEUCIIPABHOCTEN HACOC OOKATHIBAIOT B TeUueHUe
1 4, moTOM B TedueHUe 6 4, KOHTPOAUPYS IIPU 3TOM ero coctosuue. Ecan
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He OypeT OOHapy>XKeHO AeeKTOB, TO HAaCOC BKAIOYAIOT Ha MPOOHYIO
9KCIIAyaTaIUIO ¥ CTaBST II0A HAIPY3KYy.

@ N O

KOHTPOJIbHbIE BOMPOCHI

Kakuve Buabl YepTexern pa3pabaTbiBatoTCs Npu NPOEKTUPOBAHUN
CVICTEM OTOMNEHNSA, BEHTUNALMM Y KOHAULIMOHNPOBAHNA?

Y70 BXOQUT B KOMMIEKT YepTexen mapkmu OB?

Kakne mapku nprcBavBaloT 4epTexam OTOMSIeHNA Y BEHTUNALMN
B cooTBeTcTBUM ¢ TOCT 21.106—787

Kak 0603Ha4atoT 0TONUTENBHO-BEHTUNALIMOHHBIE YCTAHOBKM Ha YepTe-
xXax?

[nsi yero pa3pabaTbiBatOT aKCOHOMETPUYECKME CXEMbI OTOMUTENBHO-
BEHTUNALMOHHBIX CUCTEM?

Kak npon3BofaT ruapaBnnyeckoe NCMbITaHWE CUCTEMbI BOASHOMO
oTonneHna?

Kak npov3BogsaT MHEBMATUYECKOE UCMbITAHNE CUCTEMbI BOAAHOI0
oTonneHua?

Kak ncnbITbIBaloT HACOCHbIE YCTAaHOBKN?



ITPUAOJKEHHUE 1

TEMJION30NALNOHHBIE OrPAXXOAKOLLUNE
KOHCTPYKLUWN N MATEPUATbI
OTEYECTBEHHOIO 1 MMMOPTHOIO
NPON3BOACTBA

C 2002 r. 1pOEKTUPOBaHUE, CTPOUTEABCTBO, KAIMTAABHEBIN PEMOHT U PEKOH-
CTpyKIus 3paHuy B Poccutickoit @epepaliiil OCYIIECTBASIOTCS B COOTBETCTBUM
c tpeboBanuamu CHull 23-2—2003 «TennaoBasd 3amura 3paHUNY». DTO CTUMY-
AUPOBAAO Pa3BUTHE PHIHKA TEIIAOHM3O0ASIIMOHHBEIX MaTepHUaAOB KaK 3a CUeT
CTPOUTEABCTBA HOBBIX HpeAHpHHTHﬁ, TAK ¥ 34 CUET paCIIUupEeHuss UMIIOPTa.

Ha COBpPEMEHHOM OT€UYECTBEHHOM PBIHKE TEIIANON3OAAINOHHBIX MAaTEPUAAOB
AOMUHUPYIOT BOAOKHUCTBIM MAaTEPHUAABI (CTEKAOBATA, 0a3aABTOBAs BaTa) — 73 %.
Boaee 20 % pBIHKA IPUXOAUTCS HA TEIIAOU3OAAIUOHHBIE IIEHONAACTH], B YHUCAO
KOTOPBIX BXOAUT 9KCMPY3UOHHBLU nenonaacm (XPS).

TexHOAOTHS 3KCTPY3UOHHOTO IIPOM3BOACTBA ITEHOIIOAUCTHPOAA OBIAA pa3-
paboraHa B Hadare 1940-x ropoB pupmoit The Dow Chemical Company (CIIIA)
Anst Hyokp, BMO CIITA. CHagana M3 9TOro MaTepraAa IPOU3BOAUAY CIIacaTeAb-
HBIEe IIAABCpeACTBa. [Tocre okoHuUaHUSA BTOpOM MUPOBOU BOWHEBEI MAaTEPHUAAY
HaIIAM 60oAee yAaUHOe IpUMeHeHne — B KauecTBe Tenaousoadnuu. C Tex mop
STOT MaTepHaA, U3BECTHBIN oA TOProsoit Mapkoit STYROFOAV™, ycmernao
NIPUMEHSETCS BO BceM MUpe. B okTabpe 2006 r. ero mpou3BOACTBO OBIAO Ha-
Aa>KeHO U B Poccuu.

ITo o6beMaM IPOAAIK YTEIAUTEAS M3 9KCTPYAUPOBAHHOTO ITEHOIIOAUCTUPO-
Aa Poccuga yxe poronser EBpony, rae o0bveM norpedbaenus B 2008 . cocTaBua
o0koAO 8 MAH M2, ECAU B Halllell CTpaHe Ha AOAIO 9TOTO MaTePUaAd MPUXOAUTCS
4% B o011eM 0ObeMe TOTPEOASIEMBIX TEIAOU3OAAIMOHHBIX MaTEPHUAAOB, TO B
3aMaAHOEBPOIIEMICKUX CTPaHax — 5 %. MHI y>ke o6orHaau Bocrounyro Espony
(2%) u CLIA (2 %).

TIIEHOTEPM® — BBICOKOTEMIIEPATypPHAasd OTPAKAIOIasl TEIIAOU3OAALIM Ha
OCHOBe BCIIEHEHHOTO IIOAMIIpONIAeHa. MaTepuan MeeT 3aKPHITYIO TIEUCTYIO
CTPYKTYP, UTO AEAAeT ero OTAWYHBIM TeIIAO- U ITapOU3ASITOPOM; 06AaAaeT IIo-
BBIIIIEHHOMN yIIPYTOCTBIO U IIPOYHOCTHIO; ITOCAe AechbopMaIiiy OAHOCTBIO BOC-
CTAHABAUBAET CBOIO IIePBOHAYaABHYIO (hopMy. [TpOou3BOAUTCA Ha HOBEUIIEeU
UTAABSTHCKON AMHHM II0 COBPEMEHHOU 030HOCOeperarollell TeXHOAOTUH ITyTeM
BCIIEHUBAHUSA IPONAH-OyTaHOBOU CMeChI0. BUabl oTpakaroient nzoasanuu [1E-
HOTEPM®:

TTEHOTEPM® HIII AD — B KauecTBe OCHOBHI UCIIOAL3YeTCsI BCIIeHeHHBIN
IIOAUIIPONIUAEH, AyOAMPOBAHHBIN aAIOMUHUEBOM (DOABIOW;

TTIEHOTEPM® HIIIT ATl — B KauecTBe OCHOBBI UCIIOAB3YIOTCS BCIIEHEHHBIN
IIOAUIIPOIIUAEH, AYyOAMPOBAHHBIA METAAAN3UPOBAHHON AABCAHOBOM IIAEHKOM.

OCHOBHBIE CBOMUCTBA:

®  BBICOKAA TeMIlepaTypa npuMeHeHus — A0 +150 °C;

B OTAMYHBIC TEIIAO3AIIUTHBIE XaPAKTEPUCTUKH,
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®  AOATOBEUHOCTE;
®  BBLICOKOE COIPOTUBAEHUE TEIAOIIepeAaye;
®  HU3Kas TEIAOIPOBOAHOCTD;

B HaAEXHAad TMAPO- U IIaPOU30AAIUS.

OrpakaTeabHast Tenaon3oasinus TMIT®, oCHOBHBIE TEXHUYECKHUE XapaKTe-
PHUCTUKU KOTOPOM IpeACTaBAeHHBI B TaOA. 11, 0OAapaeT mpekKpacHBIMU TEIAO-,
Tapo-, BETPOU3OASIITUOHHBLIMA CBOMCTBAMMU.

M30As11M COCTOUT M3 UMCTOM NUIEBOM (POABI'M M 9KOAOTMUECKU YHUCTOMU
noamdTUAeHOBOU neHHl. Cepa NpuMeHeHUs: cayHBI, Y4epAAKHM, MaHCaAPABI,
KPBIIIY, CTEHHI, IIOTOAKY, IIOABI, BO3AYXOBOABI, XOAOAUABHBIE KaMephl, 3a 6aTa-
pesMu MeHTPAABHOTO OTOTIAEHUS.

Ta6nuuya 1. OcHOBHblE TEXHUYECKNE XapaKTEPUCTUKN OTPaXKaloLLei
Tennounsonsuun neHodon (CornacHo TEXHUYECKOMY CBUAETENLCTBY
lMNocctpos P Ne TC-07-0970-04)

HaumeHnoBaHue Eanrna [MTenocor | IMenodcon 2000
u3MepeHust
TemmepaTypa IpuMeHeHMs °C ~60..+100 | —-60...+100
Koa(puiipeHT TemroBoro orpa- % 90" 90"
KeHHUs IOBEPXHOCTH, He MeHee
KoaddpunueHT TENAOIPOBOAHO- Br/Mm-°C
cty, v, npu 20 °C, He Goaee:
B CyXOM COCTOSIHUH 0,037, 0,038 | 0,048, 0,049
B YCAOBHSX JKCIIAyaTanund A 0,037, 0,038 | 0,049, 0,050
B YCAOBHSIX 3KCIIAyaTanuu b 0,037...0,039 0,050

KosdhdpunueHT TenAOyCBOEHUA Br/Mm:°C 0,45...0,51 0,44...0,48
(mpu mepuope 24 4), s

Kosddunuenr naponponuiiae- Mr/M-u 0,001 0,001
MOCTH, L, He 6oaee Ila

ConpoTtuBAeHMe Tenaonepepade, | M2°C/Bt | 1,14...1,36 1,07...1,26
Ry (B 3aBUCUMOCTHU OT TOAIIU-

HBI)

AMHaAMUYeCKUN MOAYAL YIIPYTO- MIla

cry, E,:
nop Harpyskon 2 kl'la 0,26...0,39 0,26...0,40
op Harpyskon S kl'la 0,72...0,77 0,72...0,77

MITa 0,03...0,09 0,04...0,10

OTHOCUTEABLHOE C)KaTHhe, €t 012..0.20 013..0.23

oA, Harpyskou 2 klla
oA Harpyskou 5 klla
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OxkonuaHnue maba. I11

HawnmenoBanue Epurma TTenodon INenodoa 2000
U3MepEeHUs:

WHpAeKC CHUDKeHUS IPUBEAEHHO- 2B (A) 17...21 17...21
r'o YPOBHS YAQPHOIO IITyMa
YaeAbHast TEIIAOEMKOCTB, g KAX/KT°C 1,95 1,95...2,00
PacueTHOE MaccoBoe OTHOIIEHUE %
BAAru B Matepuare W, B ycroBu-
SIX HKCIIAyaTalyAn:

A 2 2

b 10 2.5

*CropaBOYHBIEe TTOKA3aTeAH.

ITpuMepHBle 3HAUEHUSI COIIPOTUBAEHUS Telroniepepade R «IleHodor» u
«ITerodoa 2000» B KOHCTPYKIIUK (C BO3AYLIHBEIMU 3230PaMU CO CTOPOHEBI (POAL-
TH) CTeHBl 3AaHUS A patioHa ¢ t, = —20°C u ¢, = 20 °C (Ipu yCAOBHAX 3KC-
nayatanyu A u B (CHull 11-3-79, M2°C/BT npuseaeHo B Taba. 12,

Ta6nuua M2

TTenodoa/Tlernodon | TTenodor/Tlerodon | ITenodor/Tlenodor
ToAIIHHa, MM 2000 2000 2000
Tun A Tun B Tun C
4 1,200/1,094 1,197/1,090 1,197/1,090
8 1,308/1,203 1,202/1,194 1,202/1,194
10 1,362/1,257 1,355/1,246 1,355/1,246

ITenodoA TOAHOCTBIO CEPTU(PULIMPOBAH:
o Texuuueckad onenka [occrpost Poccuu Ne TO-0970-04;
o Cepruduxrat coorBeTcTBUA: Ne POCC RU.AS02.H27876;
o Ceprudukar rurnennueckuii: Ne 76.01.224.11.000181.03.04;

o Ceprudukar noxxapuoi 6e3zonacHoctu: Ne CCITB.
RU.OIT.031.H.00012.

TepmonaHneAu IPEACTABASIOT U3 Ce0s TEIIAOU3OAAIMOHHBIE COHABAY-TIAHEAN
AAST OTAEAKYU HapYy’>KHEBIX cTeH. OHHU codeTaloT B cebe KpacoTy HaCTOSIeH KUp-
MMUYHOM KAAAKH, XOPOILINE T’HAPOU3OAUPYIOLINE U OTAUYHBIE TEIIAOU30ASAIVOH-
HBIe CBOMCTBA. McIIOAB30BaHUE TEIAOU3OAAIMOHHBIX IAHEAEH AN OTAAKH KaK
HOBBIX, TAK U PeCTaBPUPYyEMBIX 3AaHUN TapaHTUPYET CYIeCTBEHHOE COKpallle-
HUE TEIAOIIOTEPh U 3((PEKTHEIN BHELIHUN BUA 3AaHUA. TepMONlaHeAb — KOM-
OMHUPOBAHHAA LIEAOCTHASA CUCTEMA, IOAYYEHHAs B 3aBOACKUX YCAOBHUSAX IIPU
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CAOKHOM TEXHOAOTMYECKOM IIporiecce OPMOBAHUS B MaTpulie. [ TaHeAb BRKATO-
yaeT B cebsl TpU KOMIIOHeHTa. [IepBEIM — YTENAUTEeAb, MaTepuaA KOTOPOTO
HAAEKHO 3alUIIEeH OT BO3ASMCTBUS BHEIITHEH CPEAbl U OT MeXaHUYeCKUX BO3-
AEUCTBUM BTOPHIM KOMIIOHEHTOM — OOAUIIOBOYHOM IMAUTKOU. TpeThbUM KOMIIO-
HEHTOM sIBAsIeTCs (paHepa, o6paboTaHHasl CHenHuaAbHBIM aHTUCEIITUPYIONIHNM,
KOHCEPBUPYIOUINM U ITPOTUBOIIOKAPHEIM COCTABOM, IIPUAAQIOIAs JKECTKOCTh
KOHCTPYKIINU. B KauecTBe yTeNANUTeAs UCIIOAL3YeTCs TIeHOIIOAypeaTaH — Ma-
TepHan, CTOSIINH Ha IEPBOM MECTe B PSIAY TEIIAOU3OASIITMOHHEIX CTPOUTEABHBIX
MaTepHaAOB IO MapaMeTpaM TenrocOexepenus. Ero KoaUuiimeHT TenAompo-
BopHOCTH ITpuMepHO B 30 pa3 MeHbIe, yeM y Kupnuda. CAOM IeHOTIOANYpeTa-
HQa, UCIOAB3yeMBIlN, UCIIOAB3YEMBIN B ITIAHEAHU, COCTaBAsAeT 35 MM U UMeeT
TepMuueckoe conporusaenue 1,2 m? °C/BT, uTo cocraBasier 972 MM KUpPIIHMYa.
[NenonoAmypeTaH 3KOAOTUYEH, OTHOCUTCS K I'PYIIIIe TPYAHOBO3TOpaeMbIX, CaMo-
3aTyXaloIIUX MaTepHraAOB, CO BpeMeHeM He Pa3pyllaeTcs U He IOpa’kaeTcs
TPUOKOM U THUABLIO, PU3UUYECKUE TTapaMeTPhl CTaOUABHEI B AMAIIa30HEe TeMIIe-
patyp oT —180 po +150 °C. MaTtepuaa 00AaAa€eT 3aMedaTeAbHBIMU aATl€3UOHHBI-
MU CBOWCTBAMH, UACAABHO IIPUAUTIAS K TTOBEPXHOCTSIM U3 ATOOOTO MaTepuana,
YTO SIBASIETCSI TapaHTHEN IIPOYHOCTY KOHCTPYKITUY COHABUY-TIaHeAel. B kauecTBe
OGAHMIIOBOYHOTO MaTeprana UCIOAB3YIOTCS KepaMOrpaHum, rAa3ypOBAHHAS Ke-
pamuuecKkdss NAUMKA, KAUHKEDHAS NAUMKA.

Bce MaTepuaAbl OTHOCSTCS K TpyIIe (pacapHbIX MaTepPHUaAOB, YCTOMYUBEI K
TeMIIepaTypPHBEIM BO3AEUCTBUSM U BAare. PazHooOpa3sue IIBETOB YAOBAETBOPUT
AIOOOM BKYC ITOTPeOUTEAS.

K aAocTomHCTBaM TepMoOIlaHEeAeH MOYKHO OTHECTH WX MAaABI BeC — OKOAO
17 Kr/M?2, 94TO TIO3BOASIET OOAMIIOBBIBATE CTaphle 3AAHUS CO CAAGHLIMU (PYyHAQ-
MeHTaMu. baaropapsi HEKOTOPOM SAACTUYHOCTH KOHCTPYKIIMU He BO3HUKAIOT
TPEIIWHE U IeAV IIPU Ce30HHBIX KoAebaHUAX (PyHAaMeHTOB. [IAOCKOCTE BO3-
MO>KHOU KOHAeHcanuu (Touka pockl 0 °C) B OAHOCAOMHOM oTpa’kparoiiei KOH-
CTPYKIIUM PACIIOAATaeTCsI Ha PACCTOSTHUM, PABHOM 2/3 TOAIIMHBI KOHCTPYKITUY
OT ee BHYTPEeHHEH MOBEPXHOCTH, & B MHOTOCAOMHOM KOHCTPYKIIMU CTEH C IIpH-
MeHeHHeM TepMOIlaHeAeH COBIIaAaeT C HapYy’KHOMN ITIOBEPXHOCTBIO YTEIIAUTEAS,
YTO MCKAIOYAeT KOHACHCUPOBaHNE BAATH U IPOMep3aHue KOHCTPYKIINY CTEH.

dacapHas TAUTKA C METAAANYECKUME KPEIAeHUSIMHU (KASTMepaMHu) IT03BO-
ASIET OCYIIECTBASITH MOHTa)X Ge3 MCIIOAB30BaHUS KAeeB U MAaCTUK B TeUeHUe
BCero ropa.

IMpoayxrus pupMet «[IpoMcrucTeMa» TO3BOASIET AETKO ITPOU3BOAUTE MOHTAK
110 Pa3AUYHBIM ITIOBEPXHOCTSIM: 6pyc, 6peBHO, OA0KM, KUpINY U T. A. [Tpu cyxom
MEeTOAE KASTMMEPhI ITO3BOASIIOT 06eCIIeUnTh MOHTaK MeXaHUYeCKUM CIIOCO60M
C TIOMOIIILIO CaMOPE30B, a MPU MOKPOM CITOCO6e KAIUMEePhl 3aMOHOANYHUBAIOT-
Csl B KAEM MAU IIeMEeHTHBIN PacTBOP.

MoOHTa’K IAUTKHU OCYIIIECTBASIETCSI II0 TEXHOAOTUY «BEHTHUAUPYEMBIN pacapy.
Ha Aro0yro mOBepXHOCTb KPEeNsITCsI BePTUKAAbHBIE UAW TOPU30HTAABHEIE Ha-
MTPaBASIIOIIMEe Ha PACCTOSTHUY IIara MAUTKU. B KauecTBe HAITPaBASIONIUX HC-
noab3yeTca Aocka 100x 25 MM, IOKpPHITasg aHTUCENITUKOM, UAU OLIMHKOBAHHBIN
npocduab 27 x60 MM (TakoM MPOPUADL IPUMEHSIETCS IIPU MOHTa)Xe AUCTOB TUII-
cokapToHa). [TAnTKa KpenuTcs 1o oOpelieTke Ipu IMOMOIIM CaMOpe30B. KasKABbIT
TIOCAEAYIOUIHNH OAOK 3aKPHIBAET KPEIIASHHUST, 00Pa30BhIBasi MOHOAUTHYIO CTEHY.
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O06paboTKa NAUTKYU IIPU IPOBEASHUM OOAMIIOBKU IIPOU3BOAUTCS YTAOIIANDO-
BaAbHOM MAIIUHOM «OOATapKa.

KoHCTpyKIMsI TO3BOASIET OAHOBPEMEHHO C €e MOHTAa>XKOM IIPOU3BOAUTEL U
yTenaeHHe acapa ¢ IOMOIIBIO TEHOIIOANCTUPOABHOTO UAY MUHEPAAOBATHOTO
yTenauTeAsi. B aToM cayuae mpoMesKyTKY MeKAY CTEHOM U IAMTKOM 3aIllOAHSI-
IOTCSI TEIAOU3OAUPYIONIUMY MaTepraraMU C OCTaBAEHUEM BEHTHUAUPYIOMINX
KaHaAOB.

Brinyckaemas dupmoit «ITpomcucreMa» dacapHasd IAUTKA MOXKeT OBITh
CTUAW30BaHA II0A NIPUPOAHBIM KaMeHb, OOAWUIIOBOYHBIY KUPIHUY U 0OAQAATH
pa3zHoOo0pa3HOM IIBETOBOM raMMOM.

Bunuaossiil catigunr Holzplast sBAsieTcsl cOBpeMeHHBIM IIpeKpacHBIM a-
CaAHBIM MaTepuasoM, IpeAHa3HauYeHHBIM AAST OOAWIIOBKY 3paHUM. Ero MosxHO
HUCIIOAB30BaTh HE TOABKO AASI HOBOTO CTPOEHUSI, HO TaKKe AN OOHOBAEHUS U
YTENAeHUsI CTaporo 3AAHUS, UYTO IPUAAET eMy IPUBAEKATEeAbHBIN BHEITHUN
BUA.

B pesyabraTe ucneiraHul catipuara Holzplast-Meister BEIIBA€HBI OCHOBHEIE
IPeuMyIIecTBa.

1. OTHOCUTEABHOE yAAVHEHUe coCTaBuAO 170 % (AAS CpaBHEHUd: POCCUU-
ckut cavpmar — 80 %, KaHaACKUY U amepukaHckuit — 140 %). AaHHBIN I10-
Ka3aTeAb XapaKTepu3yeT CBOMCTBA CAMAMHTA CTaOUABHO AePIKaTh pa3Mephl IIpYu
repenapax TeMIepaTyp, @ Tak’Ke BO3MOKHOCTE IIPOU3BOAUTH PACKPOU CaHAVH-
ra (pesKy, IUAKY U T.A.) IIPU OTPULIATEABHBIX TeMIIepaTypax.

2. TIpouHOCTL TP pacTsikeHuu cocraBuaa 50,3 MITA (H/Mm?) (arst cpas-
HEHUs: KAHAACKUY U aMEePUKAHCKul catiauur — 39...40 MITa (H/mMm?). AaHHBIM
ToKa3aTeAb XapaKTepu3yeT ITIOBeAeHUe CAUAVMHTA IIPU IIepellapax TeMIIepaTyp.
YeM BEIIIIEe TTOKA3aTeAB, TEM OOABIIIE CPOK DKCIIAyaTaIlUy IIPY IIepenajpax TeM-
nepatyp. CallAUHT B 3TOM CAydae OOAee 3AACTHUYHBIMN, OTCYTCTBYeT ero Xpyll-
KOCTB.

3. Ycapka (0,1 %) xapakTepusyeT CTaOMABHOCTH Pa3MePOB B IIPOIjecce 3KC-
TIAyaTalumy.

Canipunr Holzplast-Meister He ropiou u He TOKCUYEH, UTO ITIOATBEPIKAEHO
cepTrdUKaTaMU OPTraHOB IIOJKAPHOTO U KOAOTMYECKOTO HaA30POB.

TITPUNOKEHHUE 2

CXEMbI OBBA3KWN OTOMNUTENIbHBLIX MPNBOPOB,
BblIEOP KJTAMAHOB 1 TEPMOPETYIIATOPOB

CxeMbI 00BSI3KH OTOIIUTEABHBIX MMPUOOPOB. PaccMOTpUM cXeMy OAHOCTO-
POHHETO IOAKAIOUEHHSI papriaTopa ¢ BEIXOAOM TPyO m3 moaa. [Tpu mopade Te-
TIAOHOCHUTEASI B BEPXHHUH BXOA, paaraTopa obecreunBaeTcsi HOMUHAABHAS TEIIAO-
OTA@Ya OTOIIUTEABHOrO Ipubopa (puc. I11).

AAS yIpAaBA€HUS TENAOOTAQUEN OTONMTEABHOTO MPHUOOpa U YAOOCTBA ero
OTKAIOYEHUS (AEMOHTA’Ka) YCTAHABAUBAIOTCSA YIAOBBIE PETYAUPYIOLIUY (TEPMO-
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Puc. N1. OgHocTopoHHEE NOAKIKYEHUE paauaTopa ¢ BbIxogoM Tpy6 13 nona:

a — cxema; 6 — 06w BUE; 7 — TEPMOPErYNMPYHOLLMIA BEHTUMb; 2 — 3aM0pHbIN BEHTUNL;
3 — UHUHF

peryaupyromui) I u 3allOpHBIN 2 BeHTUAU. AAd KOPPEKTHOM pabOTEI TEPMO-
CTaTUIECKON TOAOBKHU PEKOMEHAYETCSI IPUMEHSTh YTAOBBIE TEPMOPETYAUPYIO-
Iyie BEeHTUAY, Y KOTOPBIX OCh TEPMOCTATUIECKOM I'OAOBKH PACIIOAATaeTCs TO-
pu30oHTaABHO. C IIOMOIIBIO 3aIIOPHOTO BEHTHUAS MOJKHO IIPOBOAUTD IIPEABapPU-
TEABHYIO THAPaBAMYIECKYIO 6aAQHCUPOBKY CUCTEMHEI.

Pa30exxky TpyO BO PPOHTAABHOM BEPTUKAABHOMN IIAOCKOCTU OOecleuyrnBaeT
TearecKonmyeckuy GUTUHT 3. OUTHHT C OAHOM CTOPOHEBI NUMeeT TPYOHYIO pe3b-
0y 3/8" nam 1/2", a ¢ Apyro¥ CTOPOHBI — IPO(PUAUPOBKY, UACHTUIHYIO Pa3b-
€MHBIM (DUTUHTAM C HAKUAHOM rarikou. Arana3oH Pa3pABUKKU COCTABASIET AAS
3/8" — 32..55 MM u pnst 1/2" — 35...60 M.

AaHHasa cxeMa 3(pdeKTUBHA AN OAHOTPYOHOM CHUCTEMBEI.

MoHTa’kKHEIe OTBEPCTHUA B IIOAY 3aKPBIBAIOTCS NTAACTUKOBBIMY HAKAAAHBIMU
poO3eTKaMu.

PaccvoTpuM cxeMBl 60KOBOTO TOAKAIOUEHUS PAAMATOPOB Ha METAAAOIIAA-
CTUKOBBIX U CTAaABHBIX TpyOax. CTaHAApPTHOE IIOACOEAMHEHVIE OTOIIUTEABHOTO
npubopa K CTOSIKY IIPU OTKPBITOM Pa3BoOAKe TPyO IpuBeAeHO Ha puc. I12.

[Mpu mopaue TEIAOHOCUTEAS B BEPXHUM BXOA PapMaTopa W BBEIBOA UYepes
HIDKHUMN PEaAU3yeTCs CXxeMa IIOAKAIOUEeHUS «CBepxXy BHU3» (puc. [12, q, B), npu
KOTOPOM AOCTHUTaeTCsI HOMHUHAALHAS TEIIAOOTAaYa PAAMAaTOpPa, €CAU ero UYHCAO
CeKIUM He IpeBbIIaeT 15 miT.

AAs YIPaBA€HUS TENIAOOTAQUEM OTONUTEABHOIO IpHOOpa U YAOOCTBA €ro
OTKAIOYEHUS (AEMOHTAa)Xa) YCTAHABAMBAIOTCS PETryAUPYIOUIUN 2 (PyYHOU UAU
TEPMOPETYAUPYIOILIEN PETYAUPOBKH), 3aIIOPHBIN 3 NIPSAMBIE BEHTUAU Ha CTaAb-
HY!0 TpyOy. I'Ipu ycTaHOBKe TepMOPEryAUPYIOIEero BeHTUAS 00pallaeTcs BHU-
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Puc. MNM2. bokoBoe nopkntoyeHve paanaTopa Ha MeTanNonnacTMKOBbIX U CTarb-
HbIX Tpy6ax:

a, 6 — cxembl; B, r — obwme Buapl; 7 — TPOVMHWK; 2 — perynupyoLLmin BeHTUNb; 3 — 3a-
MOPHbIA BEHTUMb; 4 — nepexogHunK

MaHUVe Ha HallpaBAEHWEe ABVYKEHUS TEIIAOHOCHUTEAs (IIOKa3aHO CTPEAKOU Ha
kopuyce). [TosTtomy nipu nopade cHusy (puc. [12, 6, r) TepMoOperyAupyommnui
BEHTUAB YCTAHABAVBAETCSI B HIJKHEM BXOAE B PAAMATOD M PEaAn3yeTCs CXxeMa
TIOAKAIOUEHUST «CHU3Y BBepX». [Ipu 3TOM HaAO YUYUTHIBATH, UYTO TEIIAOOTAAYA
pajauaTopa YMeHbIIaeTCs NIPUMePHO Ha 7 % OT HOMUHAABHOU. Och OYKCHI Tep-
MOPETryAVPYIOIIETr0 BEHTUASL C TEPMOCTATUIECKOY T'OAOBKOM CO BCTPOEHHEBIM
AATINKOM AOAKHA PACIIOAATaThCS TOPU30HTAABHO.

C mOMOIIBIO 3aIIOPHOTO BEHTHUAS MOKHO IIPOBOAUTH ITPEABAPUTEABHYIO
TUAPABAMYECKYIO 0aAaHCHUPOBKY CUCTEMEL.

BeHTHAY C PYYHOM PETyANPOBKOM ITOAKAIOUAIOTCSI HE3aBUCHUMO OT HaIlPaB-
AEHUS TTOTOKA.

MeTarAOTIAACTUKOBEIE TPYOLI OOBSI3ZKN IIOACOEAMHSIOTCS K CTAABHOMY
CTOSIKy C IIOMOIIBLIO TepeXOAHUKOB 4. [Tpu MoHTa)ke Oaiinaca 0AHOTPYOHOU
CHCTEMEL HCIIOAB3YIOTCSI XpPOMUPOBAHHEBIE AQTYHHBIE TPOWHUKY | C TIOACOEAN-
HEeHMSIMU II0A KOHIIOBKY C MeTpUYeCKOM pe3nbolt 24 x 19 Ha Gatinac ¢ Tpy0o-
TIPOBOABI OT CTOSIKOB M MMEIOIINe BHEITHIOI TPYOHYIO pe3b0y Ha BEHTHAU.

CxeMa ITIOAKAIOUEHUST paAraToOpa IIPY CKPBITON Pa3BoAKE TPYO B IIOAY IIPH-
BepeHa Ha puc. [13. [IpuMeHseTcsa Ipu CKPBITOM Pa3BOAKe TPYO B IIOAY K OTO-
MIUTEABHOMY IIPUOOpY.
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Puc. MN3. MNogknioyeHre pagnaTtopa No CXeMe «CHU3Y BHU3Y:

a — cxema; 6 — 06w BUg; T — TEPMOPEryNMpYOLLUIA BEHTUMb; 2 — 3amnopHbIA BEH-
™nb

[Tpu mpuMeHeHuY CXeMbI «CHI3Y BHU3» AOCTUTaeTCsI pPABHOMEPHEIH IIPOrPeB
paararopa, HO TEIAOOTAQYA 10 CPABHEHMIO CO CXeMOU «CBEPXY BHU3» yMEHb-
mnraeTcst

CxeMa MOAKAIOUEHUST PAAMATOPA «II0 AMaTOHAAM» IpHUBeAeHa Ha puc. I14.
[Ipy npUMeHEeHUU CXEMBl «II0 AMArOHAaAW» TEIIAOOTAQYa PajzvaTopa MaKCHU-
MaAbHa.

6

Puc. MN4. MoaknioyeHne pagnaTopa Mo CXeMe Mo AvaroHanmM» Ha yrioBbIX
BEHTUNAX:

1 — TepMOpEerynMpyroLLMii BEHTUIb; 2 — 3arnopHbIf BEHTUIb
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ITpuMeHsieTcsT AaHHAS cXeMa P 00BSI3Ke AAMHHBIX PAAUATOPOB, IPAKTU-
YeCKHU C YHUCAOM CeKImi Goaee 15, KOTAQ TENIAOOTAQYA NP IMOAKAIOUEHUU II0
OAHOCTOPOHHEH CXeMe «CBepPXY BHU3» YMEHBIAeTCsI TPU HeOOABIITNX PACXOAAX
TEIIAOHOCUTEAS.

ITpu CKPBLITOM pa3BOAKE TPYOOIIPOBOAEI IPOKAAABIBAIOTCS B CTEHE.

Kakas cucremMa oToruieHUs
B BalleM gome?

' [
OpHoTpyOHast JByxTpyOHast

T T

] | T T || [

Bam gom crapiie 5 net?

l Ha Her
Bam HeobOxonum Bawm HeoOxoaum
knanaH RTD-G &15(20) xianman RTD-N @15(20)

PexkomMeHnnyeTcst Ha 06paTHOM TpyOOTIpOBOZIE
YCTaHaBJIMBATh HA OMHOTPYOHOI CHCTEME 1LIAPOBOWA
KpaH, Ha ABYXTpYyOHOI1 — KpaH Tumna RLV

Pwuc. MN35. Beibop knanaHa
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[Tpu ycTaHOBKE TEPMOCTATUYECKON TOAOBKHY €€ OCh PACIIOAAraeTcs IepIeH-
AUKYASIDHO CTEeHe, ee ITOKa3aHUs UMEeIOT HauMEeHBIITyIO IIOTPEITHOCTE.

MoHTax paAnaTopoB oTomnAeHus. Pa3zMmeraeTcs papuaTop, Kak IPaBUAO,
Ha CTeHe II0A OKHOM AAST CO3AQHUS TaK Ha3bIBAEMOM TEIIAOBOM 3aBecHl. Bo3ayx
OKOAO pajpraTopa HarpeBaeTcs, CTAHOBUTCS Aerde U IIOAHUMAaeTcsT BBepx. Boc-
XOASIIIUH IIOTOK TEIIAOTO BO3AyXa OT papraTopa OAOKUPYET ABUJKEHHE XOAOA-
HOTO BO3AyXa OT OKHA B 3aMKHYTOM IIPOCTPAHCTBE IIepep, OKHOM.

| Bau paguatop uMeeT BCTPOSHHbIN KianaH? |

Ha 1 HeTl
Baur pagmatop Mmapku BbI xoTHTE TpHOOpECcTH
OBICTPONECTBYIOIIYIO «Ta30BYIO»
H3rotoBuTeND Tun panuatopa MOJIEJTb TEPMOCTATUYECKOTO
Vogel&Noot Cosmo-Compact 3JIeMeHTa?
De’Longi Linea, Platella
Schafer Ja Her
Brugman Universal, Piano, VK Bam HeoGxonum
- Bac nnrepecyer TepPMOCTATUYECKHI
Baufa, Brotje CICH (Europanel) COBPEMEHHBIN aeMeHT Tumna RTS
n3anH? i
Northor it (3KUIKOCTHOI1)
Ocean
Buderus Solidoflux Spezial
Termoteknik Termoteknik
Jaga Linea plus
Potterton-Myson
Ha Her Her
BaMm HeoGxonum PanuaTtop n3rotoBieH BaM Heo6XomM
TepMOCTaTUYECKUI KOMIIaHUEIA: TepMOCTATMUECKMIA
JIEMEHT Diatherm, Kermi
> mt, anemMeHT tuna RTD
RTD-R Inova™ Korado, Rettig,
Purmo, Radson
Demrad, Stelrad? PN
Q
Ha =

BaMm HeoOxomum

Bam HeoOxonum TEPMOCTATUUYECKUIA
TePMOCTAaTUYECKUIA OJNIEMEHT [
aneMeHT Tuna RTS-K RTD-Inova

LI s

®

Puc. IN6. Bbibop TepmocTaTnyeckoro anemeHTa
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,A.J\SI AOCTUXXEHU A ONIITUMAaAbHOM TEIINOOTAQYU IIPU YCTAHOBKE PAAUATOPOB
HeO6XOAI/IMO obecreunTb CAepAyIoITe MUHUMAABHBIE PACCTOSTHUSA!

e ormonra— 10...12 cm;
e OT CTEHBI AO 3aAHEU CTOPOHBI papuaTopa — 2...5 CM;
e OT BepXHeM YacTUu HUIIN UAU TIOAOKOHHKKA — 10 cM.

ITpu BEIOGOpE KAallaHa PEKOMEHAYETCS ITOAB30BaThCs puc. I15, a Ipu BBI-
60pe TepMOCTaTHYeCKOro aneMeHTa — puc. [16.

IIPUANO)KEHUE 3

CUCTEMA YWJIEP-®AHKONN

Ha paHHBIV MOMEHT cuCTeMa YUAAEeP-(PAHKOMA CUUTAETCSI OAHOM M3 CaMbIX
TIPOTPECCUBHBIX U THOKUX Cpepr NPodeCcCuOHAaABHOTO 000PYAOBAHUS AAST KOH-
AALIMOHUPOBaHUSI. OHa COCTOUT M3 OAHON MHOTO(YHKIIMOHAABHON MAIIUHEI —
YUAAEPA, CAy’Kalllel, KaK IIPABUAO, AT OXAQKAEHUS, U IPYHIBL (DAHKOMUAOB
Pa3AMYHOTO THUIIA, AOBOAUHUKOB. KpoMe TOTO, XOAOA OT UYMAAEPA MOFKET UCIIOAD-
30BaThCS AAST OXAQKACHUS BO3AyXa B IIeHTPAABHBIX KOHAUIIMOHEpax.

INIpeumMyiecTBO CUCTEMBL YUAAED-(PAHKOMA COCTOUT B TOM, YTO XAQAQT€HTOM
(MAM TENIAOHOCUTEAEM) B Hel SIBASIETCS IIPOCTasi OXAaKAEHHAs BOAQ TeMIlepa-
Typo# 5...7 °C. Baaropapst aToMy cUCTeMa He 3aBUCUT HU OT IPOTS>KeHHOCTH
TPacCCHl, HU OT ITepelap0B BLICOTHI U He orpaHKudYeHa 1o MoIHOCTH. CyIlecTBy-
IOT MOHOOAOKM YHUAAEPA MOIIHOCTHIO A0 3 MBT.

DaHKOMA — 3TO BEHTHUASITOPHBIN AOBOAUUK, COCTOSIINY 13 6aTapeu (TeIAo-
OOMEeHHUKA) OXAQKACHUS, HTHOTAQ (B YeTLIPEXTPYOHBIX CUCTEMAX) OXAQKACHUS,
UHOTAA (B 4ETHLIPeXTPYOHBIX CHCTeMax) OaTaper HarpeBa, BEHTUASTOPA U Ae-
KOPaTUBHOT'O KOpIIyca.

DaHKOUABL IO UCIOAHEHUIO IIOAPA3AEASIIOTCS Ha HECKOABKO OCHOBHBIX
THUIIOB:

® HAIIOABHBIN — KaK IIPAaBUAO, HEOOABIIION GAOK HEOPOCKOTO AM3aliHa, 4acTo
CTUAU30BAHHLIM ITOA 6aTapeio OTOIACHUS;

® HACTEeHHBIY — IIOAHBIN aHAAOT OGAOKA OOBLIYHOM HAaCTeHHOM CIAUT-CHUCTe-
MEL;

® KQHAABHBIN UAU IIOTOAOUYHBIN — IIOAB3YETCS 3aCAYKEHHOU IOIYAIPHOCTBIO
YV BA@AEABIIeB TOCTUHMUIL, TIOCKOABKY IIO3BOASIET IIPOBOAUTL CKPBITHIM MOHTa)K
B IIPOCTPAHCTBE IIOABECHOI'O IIOTOAKQ;

® KaCCETHBIN — AASI MOHTA’Ka B IIOTOAOK, CaMbIM COBEPIIEHHBIN Ha AQHHBIN
MOMEHT. XapaKTepPU3YyeTCsl YeTBIPEXCTOPOHHEN pa3padel II0TOKA OXAAKAEHHO-
TO BO3AyXa, IPaKTUYeCKHU OeclIyMeH IpU paboTe, IpU IPaBUALHOM yCTaHOBKE
MaKCUMAaAbHO 3 (HEeKTUBEH.

HamoabHBIEe 1 KaHAABHBIE (IIOTOAOYHBIE) (DAHKOMABI BBIIIYCKAIOTCS KaK B
AEKOPaTUBHOM KOpIIyce, Tak 1 6e3 Hero. Bropoit BapraHT 06XOAUTCS AeIIIeBAE,
TI03TOMY OH IIPEAIOUYTUTEeAbHee IIPY 060PYAOBAHNY TOCTUHUYHBIX UAY OPUCHBIX
KOMIIAEKCOB.
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Ar060o¥ (paHKOMA UMeeT NYAbT yIpaBAeHUA. [IyABTHl YHUBEPCAABHBI AAT
BCcexX (paHKOMAOB.

[TyABTEI TOAPA3AEASIIOTCST HA TPU TUIIA!

® QHAAOTOBBIE — IIPUMHUTHUBHEIE TEPMOCTATHEL C OOBLIYHEIMU II€PEKAIOYaTe-
ASIMH PERUMOB U «KPYTUAKOM» YCTAHOBKH TeMIIepaTyphl, CAMBIM AEIIeBBIN
BapHWaHT, HaASKeH, HO aATOPUTM yIIPaBACHUS HEYAOOeH;

® KOMOMHUPOBAHHEIE C JKUAKOKPUCTAANYECKUM AUCIIAEEM — IIePEeXOAHAs
MOAEAB, B HACTOSIIIee BpeMs IPAaKTUUYEeCKM He BCTpedyaeTcs B IpoAake, IO-
CKOABKY MMeeT TOABKO BUA IU(PPOBOTO ITYALT], & RATOPUTM YIIPABACHUS TaKOU
>Ke, Kak ¥ y aHaAOTOBOTO;

e 11(POBOY (MUHU-KOHTPOAAED YIIPABAEHUSA) — COBPEMEHHBIN IYABT C
OOABIIINM KUAKOKPUCTAANYIECKUM 3KPAHOM, AOCTYITHON U MH(MOPMAaTHUBHOU
WHAVKANMeH, BCTPOEHHBIM TeMIIePaTyPHBIM AQTYMKOM, YAOOHBIMU KHOIIKaMU
yIpaBAeHUsI. DTO HOBOE ITOKOAEHUE ITOSIBUAOCH BCETO HECKOABKO AET Ha3ap B
CBSI3U C AOCTYIIHOCTBIO JKUAKOKPUCTAANYECKUX TeXHOAOTUH. OCHOBHASI OCO-
GeHHOCTL — YAOGCTBO UCIOAB30BaHUS. [TyABT MH(OPMUPYET O TeMIepaType
B IIOMEIIeHUN AOCTATOYHO KPYITHLIM ITM(POBEIM MHAUKATOPOM. ODTO CAEAAHO
AASI TOTO, YTOOBI OTIEPATOP MOT, He HAIIPATasiCh, KOHTPOAUPOBATEL TEMIIEPATYPY
B IIOMEIIeHNH Ad’Ke U3 AAABHETO yIAd KOMHATHI.

BosmoykHBIE yIipaBAsTIOmzie (DYHKIIUHU AAST ITYABLTOB:

BKAIOUEHUE U BLIKAIOUEHUE;

TIepeKAIOUEeHNe CKOPOCTeN paboThl BEHTUASITOPA;
OXA&KAEHUE;

Harpes;

BEHTUASAINS;

® YCTQHOBKA TeMIIepaTypHI.

B HekoOTOpBIX (haHKOMAAX CYIIeCTByeT (PyHKIIUSA HarpeBa. B aTom cayuae
KOHCTPYKIIHST Ha3bIBAETCSI YeThLIPEXTPYOHO!. ABe TPpyObl — BXOAHASI ¥ BEIXOA-
Has AN TEIAOOOMEHHMKA OXAQKACHUS Y aHAAOTUYHAS AASI TEIIAOOOMEHHUKA
HarpeBa, KyAa IIOCTyIIaeT ropsiyasi BOAQ U3 CUCTEMEI OTOIIAEHUS.

YropaBaeHUE OCYIIECTBASIETCS C IIYABTA YIIPaBA€HUSI, KOTOPBIM ITOCHIAQET
CHUTHAABI KAATIaHaM, YCTAHOBAEHHBLIM Ha BXOAE B TEIIAOOOMEHHUK; B UYETHIPEeX-
TPyOHOM CHCTeMe TaKHUX KAallaHa ABa (Ha XOAOAHOM M Ha ropsuell BOAe).
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