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PucyHOK 3 - LleHmpanssiele GMeGUMesHs(e GUGTensi
K - omonnenue xowsexmueroe; OP - wanansHoe omonnenue:; P~ Hacoc; ZT - eI mepHoGMAMUYEGKU;
ZTR - sesmuns mepiocmamueckui mpexxodoeoil; Z - eenmuns ofxodsoll





image8.png
CUcTeMy OTOMMEHUR EOSMOXHO MOTHOCTSI0 MPOSKTUPOBATS Ha TEMMEPATYpY 7, = 55 °C TONGKO B TOM CAyuae, ECM HAMOMSHOS OTOMNEHME

OBCRy#WEaET BCe 3aHUE, @ KOHBSKTUEHLIE OTOMUTENbHSIE MDNGODS! SKTIAKTCA BDEWR OT BPEMEHN. B 3TOM Cryjuae OTOMWTENbHsle NpHGops!
HEOBXOZHIO MOAKTKONETS NEPANNENsHO NHGO & PAA C KOHTYPAMM HANOMSHORO OTONNEHUA
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1.2. MocnenoBaTenbHOCTE TENNOBOTO U MAPABNUYECKOrO PACYETOB CHCTEM HAMONEHOTO OTOMNEHNS

Pacuer BLMONHAIOT B CrenyioLLEH MOCNEA0BATENSHOCTH U CBORAT & TaGn. 2

1. BWGUpaETCH TR NO7I080T0 MOKPLTHR.
2. YAenLHan TennooTaaua KoHTypa, Brim? onpeaenseTcA No 3aTpaTam TENNa NOMELLEHA 1 NNOWAAN N0 OpMyNe:

) a1

fAe O - Tennosan Harpy3Ka Ha KoHTyp, BT.
Ay OLAE, 32HINAIEHAR KOHTYDOM HATIONSHOTD OTOMMEHNR, 12

3To cpegwell TewnepaType TENNOWOCWTENA & CTUpANU W TEMMEpaTYDE SOMXA B MOMewewAd, nombayAck mownl TaGn12 AnA
COOTBETCTEYHOULEND MOKPLITHA NOM2 MOMELLEHMR, ELGHPEIOT WAT YKNAZKN TRYBONPOEOA0S KORTYPA b, M, ANA KOTOPOTO SbexTuEHOCTS Tenna
sk ¥ onpenenexoi o hopuyne (1.1). Mok 3TOM TEMNEPaTYPa NOBEPXHOCTH NONa He AOTKHA MDESSILIATS AOTYCTUMOE HaUEHHE,

4. Pacxon Tenn0HOCTEN G, KT B PACHETHOM KOHTYDE HANONSHORO OTOMNEHNA OTPENENAIOT 1o hophyTe:

3,60
v (12)

e ¢ — yaensHaR TennoemkocTs E0Rk, ¢ = 4,19 Kbk °C;
4t - pacueTHan pasHoOCTs TEMNEPATYR MOAAIOISTO 1 OBATHOTD TennoHoCHTENR, °C, OnpegenaeTca no opiyne:
1= (t,-19), 3

T8 1, 19 - COOTBETCTRGHHO TEMNEPATYPI TENMIOHOCHTENS HA BXORE W BLIXOAE 810 U3 KOHTYPA HAMONLHOTD OTOMMGHAR.
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5. [lnuna Tpy6onpoBoaa 8 KowType L. M, onpeaenaeTca no dopuyre:

4
5 (14

6. Twapaeniectoe conpoTuenese kowTypa 4P, Ma, onpeaenserca no opuyne:
4P,=13LR (15)

e R ~ ynensHeie noTepi AAENEHIR Ha TDEHNE BCTEACTENI TDEHHA O CTEHK TOyGs! & KOWTYPE Hanonkworo oronnewus, Mail. Onpeaensiorc no
opan2 a6 1

Tabruya 2 - Pesynomans, & ~Hanons020 omonresus

oo @ e ms 3 2 03 s sar

Pacuersisie chopynsi (1) - (5) MDMEHFOTCA COBMECTHO NPH PaSHOOGPEIHEIX SAPUAHTEX PACHETOR KORTYPOR HaNOTISHOTO OTOMNEHUR
KOHTYPI HENOMSHOTD OTONAEHIR, MOBKTIONEHHEIE NAPANNENHO K PACTIDEAENITEN0, AOTKHS UIET: OIUHaKOEYH0 TEMMEPATYPY Ha EXOe.

TINOUSAL N0Ma A, S3HUMAENYH0 KOHTYDOM HATORHOTO TONNEHHR, HEOBXOMUMO SENONHITL CTMPASHO C WAToM b.
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Va3 3HaUMTENSHOIl TENNOBOM MHEPLYICHHOCTH HATIONHOE OTOMNEHHE PEKOMEHAYETCA MPUMEHATS KOMINIEKHO C KOHBEKTVIHSIM, Pa3Aensia
MEXay HUMM TENOBYHO HarPyaky NOMELLEHIA. TTpH 3TOM NPUMEHAIOTCA PAINMUHIE BAPHAHTS! ABTOMATUSALYN CHCTEMSL
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1.3. UcxonHble AaHHble

'BLMONHTS TennOBOi! M TWAPAEKECKH PACHET CUETEMS! HAOMHOTO TONMEHHA ANA NOWELLEHUR KNTOT0 AZHIR
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2. PacyeT cucTeMbl BO3yLIHOIO OTONNEHNA

2.1. TeopeTuueckue caenenua

Bo3ayX A4NA OTONMEHNR NONEETCA B NOMELLEHIE HATPETLIM A0 TaKO/ TENEPaTYPS 7, 4TOBbl & PESYTATE €10 CHELIEHUR C BHYTDEHHIM
03yXOM 1 TeNNOOBHEH ¢ NIOSERXHOCTH0 OTPAXAEHHT NOLEPXUBANACH JAAAHHAR TEWNEDATYPa NOWELLEHIR

PACKOR HATPETOrD B03YXa Gy, KTC, AR OTONAEHNR NIOMELIEHU

@n
136 € - yAGTLHaR MACCORAR TENMIOGHKOCT: B037AYXa, pasHan 1005 [w/(kr K).
OBbem NoJABAEMOrD B03AYXA Ly, M, NPH TEMNEPATYPE ¢, HATPETOTD BO3AYXa:
Gam
Lom = @2)

A€ 0 - NNOTHOCTS BO3AYXA, Kr/i>.

MnomsocTs B03ayxa HoKHO onpegenuTs o hopuye

@3
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TRe p - aTMoCepHoe Aaenetme, KTla;
£~ Teunepaypa sosayxa, °C.
'Bo3ayX00GHEH & MOMELLEHHI DN TEUNEPaTYPe 7 COCTAEHT

L= [2)

()

e Ly, - 803ayxo06MeH, 1y, B noMelLieHn 05emon ¥y, u.

TemnepaTypa 8037yXa 10 BLICOTE MOMEILEHWA BLIPAEBHHBAETCA C YEENMUSHAEM KDATHOCTH B03yX00GMera or 140 3. flansweliwee yeenuesie
KPATHOCTI MPAKTUMECKY HE BIVAET Ha TEMNEPATYPy E03AYXa & BepXHel J0He.

Teuneparypa s0aayxa A0MHa Gas BOSMOXHO GoNlee BLICOKOM AN YMEHSLISHIR, K3K 3TO BWIHO 3 YDaBHEHMR (2.1), KOMWECTBa NORasaeMoro
2031yxa B CBAM C STUM COOTBETCTEEHHO CORPALIAIOTC PAGMEPs! KAHANOS, @ TakKe CHIDKASTCA PACXOD ANEKTPOSHEDIUM NH MEXEHWMECKOM
ROByXaeH ASiteHIR E030YXE

(OBHaKo MPAEUTEMH TUTVIEHS! YCTaHASIMEASTCA ONPEAEeHHSIA BEpXHIA NDEEN TEMMEPATY P - EO3AYX HE CREAYET HArpeBaTs eiwe 60 °C.

 KOHKDETHLIE 3HaUeHU: TEMMEpaTypLI BO30YXA MDA BOSAYLLHOM OTONNEHWH CER3aHHI CO COCOBaMH er0 NORA: U3 B03AYXOpaCTpeAETTeneil
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B Npeaene, ecniu NiaM NOBEPTAIOTCA AMHTENSHOMY HEMOCPEACTEEHHOMY BMAHHIO CTPYU HATPETOTO BO3AYXA, TEMMEPATYPY HArPETOro BO3AYXa
pexoueHayeTA NoMbKaTS 10 25 °C.

Mo opiyne (2.1) ONPEASRIOT KONMIECTED B03AYXa, NIOTABAEHOTO B MIOELLEHUE TONSKO C SN0 €70 OTOMMEHUR, W CHCTEMY YCTPaHERIOT
DewVpKyNAIOKHOT. KOTIA Xe EO3YUMAR CHCTEMA OTOTNEHHA AEMAETCA OHOSDEMEHHO W CHCTEMON BEHTMAUN, KOMWECTEO BEOIMMOTO &
ROMeleHIE B03YXA YCTaHABNHBZIOT CrieayloLyM OBpa3ont

= €07 Gy 2 Gggny (KOTMNECTED BO31yXA AN OTOMMEHY OKASLISAETCR PASHLIM KOMWECTEY BO3AYXA, HEOBXOMMMOMY U1 BEHTHRALYM, WA
MIDEBLIAET €r0), TO COXPAHAIOT KONUIECTEO W TEMNEDATYPY CTONMTENHOTO S03AYXE, & CHCTEMY BSOMPAIOT MPAMOTONHOT WA ¢ HaCTUMHOR
pewprynAUE:

= 0T Gigny > Gy (KOMIECTED BEHTUNALIOHHOTO BOIAYXA MPSELILIZET KOMMECTED BO3AYXA, KOTOPOE HEOTKOMMMO ANA OTONNEHHR), To
MDUHAMBIOT KOUMECTED BOYXA, MOTPEGHOE ANA SEHTHMAYM, CHCTEMy AENIOT NPAMOTOWHON, @ TeMNEPaTYpy MONAEAEMOMD B03AXa
sLMCTAOT 0 hopyne:

-

G

28)

T UEHTPNLHO OTOMHTENLHO-BEHTUTIALYIOHHOR CUCTEME TEWMEPATYPa HAIPETOTO EO3MYXa, Onpeneneman no dopuyne (26), MokeT
OKAIATSCA AN KEKIOTO MIOMELLEHWR PaSUAHOM. TTpi 3TOM OBLYI0 TEMNEPATYPY HATPETOrO B03AYXA MPHHUMAEIOT PASHOT HISLIEH U3 PACUETHLIX ANA
OTAENLHEIX NOMELLEHIT, 3 KOTIECTEO MO1ZBASHOND EO3(yXa NEPECUNTHIEIT N0 chopuyne (2.1)

TennosaTpaTs! Ha HaTpeEaHME E030YXa ONPEAENAIOT N0 opHyNaI:

/1N eLPKYNALMOHHOT CHETEM! BO3YLIHOTD OTONNEHY:
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AN PeLIPKYRALMOHHOM CUCTEMbI BO3AYLLHOTD OTONNIEHIR:
Q= Gopcltz-15). @n
AN YACTUUHO PELIPKYNALOHHON OTOMATENHO-BEHTUNALMOHHOM CHCTEMSI
0= Goptlty 1) + Gty - 1), 28
AN NPAMOTOUHON GTONMTENEHO-BEHTURALIAOHHOM CUCTEMbI
Q= Gagnltz - 1) @9

78 Gy 1 G gy~ PACYOR BO3AYXa KTIc A7 UeNelt OTONMEHIA U BEHTATALI;

- — TEMTIEPATYPA HAPYXHOTO BO3AYXA ANA MPOEKTUDOB3HHA OTOMMGHNR.
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2.2. UcxonHbie AaHHbIE M NPUMEPI PEWeHUs

Tpumep 2.1. Onpeneni KONHYECTED B03ayXa, NOAASEEMONO MPi 7, = 45 °C, ANA NOANEPXAHIA & NOWELLEHUN TenepaTypui 20 °C. ecnin ero
rennonoTepy coctasnsior 2000 Br

KonuecTso nonasaenoro soaayxa o iopuyne (2.1).

s Q 20003600

o = o= 22 20 = 28T

clt,-4,) 419(45-20)
O nogasaenoro eosayxa no opiyme (2.2):

=S 2T _aso1p

e, 11
Boaayxo06iueH & noweLeriH o chopiyme (2.4)

2T g
205

Tpumep 2.2. Halinew TeNMOSATPATS! Ha HarpesaHme B03AYXA MO YCMOBMSM MPUMEPA 2.1, cnn OBLeN HAPYKHOMO B03AYXa, I0JABAEHO0 ANA
BEHTUNALMN MOMEILEHNR, L ggryy = 100 M4 . TeMneparypa HapyHOro BO3yXa t, = 25 °C.

TenNOSATPATS! & ACTHNHO PELIDKYNIALYIOKHOT OTOMHTENSHO-SEHTATALYOHHOR CHCTEME 0 chopuyne (2.8)

Q= Goplty~ 1) + Gogmntli - 1,) = 1005/3600[287(45 - 20) + 100-1.205(20 + 25)] = 3517 Br (12660 i)
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OBt PeLypKyMALIMOHHOM B03yXa COCTARMAET:
Ly~ Lggny = 287/1,205 - 100 = 138 w¥lu
lononHTensHsle (C8EpX TENAONOTE S MOMELLEHAR) TENNO3ATPAPS! Ha HATPESaHUE BEHTUTIALYOHHORO Bo3ayxa: 3517 - 2000 = 1517 Br

TIpAIMOTOUHAR CHCTENa B AaHHOM CTYSaE He MPUMEHNA, TaK KaK TEMTEPATYPa HarpE-TOro EO3AYXa MpSECNA Gbl AOTYCTUMYIO A3KE MDA
nonave £03ayxa 8 BepKHIOI0 30K

o hopyme (26 nonyu:
142904 20003600 50, 505_ 995005 60°C
By 1005100.1,205
3agasme 2

21, Onpegenums KonuuecT=o soanyxa, NogasaeMoro Mpu 7, = 45 °C. ANA NOMAEpXaHWA & MOWeleHAA TemnepaTyps 20 °C, ecnn ero
‘Tennonorepn cocTaensor 0y, BT

22, ONpeenMTs TeNMIOSATPATS! Ha HATPeEaHAS B0SAYXA MO YCTIOBMSAM MDAMEPA 3.1, eci OGLEM HAPYHOMD BO30YXA, NOAASAENORD ATA
'BEHTUNALMNA MOMEILEHIR L 5, M7/u; TEMNEPETY P HAPYXHOTO BOSAYXE Iy, °C.
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oxodksie ateie

1 1250 16 £
2 1300 18 140
3 1500 2 80
4 1800 2 180
s 1z 24 150
B 1250 -5 m
7 1450 £ 50
s 1700 25 21
s 1300 2 180
) 1500 2 50
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3. PacueT peLMpKynALMOHHbIX BO3lyXOHarpeBarernen
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3.1. TeopeTuueckue ceenenus

PeuMpKYNAUMOHHLIR BO3YXOHATPEEATENt C ECTECTBEHHLIM ABWKEHHEM BO3YXa — OTOMMTENsHSIN MDGOP THNA BICOKOMD KOHEEKTOp,
o6orpesaenii TenOHOCHTENeM — E070M

Mo cocoBy OTOMMEHMR MOMEWEHNA, CERSGHHOMY C WHTEHCUBHOA LUDKYNAWSM S030yXa NP COCPEAOTONEHHOM €0 Harpesawui,
DELYDKYNALYIOHHLI EO31XOHAPESATENNS CUMTAIOT MPUGOPOI MECTHOTO EOA0B03AYUIHOTO OTONNEHHA

PeuApHYNALIOHHSIE BOIYXOHATDEEATENN MPUMEHAIOT AR OTOMNEHWA OTAENLHLIX NOMELLHIT, HE UMSROLLYX MOCTORHHLIX PBONMX MECT
HapYXHLIX OTPEXAEHHI 1 MEPHORMYECK MCON3YEMX TIORSIH, B MBPBYI0 04epeas AR OTOMEHIR NECTHHMHX KNETOK MHOTOSTaXHEX JAaHHI

B NecTHWHOi KNETHE, OTANTWEZEMOM DELMDKYNALYIOHHSIM EOSIYXOHBIDESATENEN, MOMSWSHHLIM B3 Hapy#HOli EXOBHOR Asepn.
ofiecrieuBaeTch Gonee POBHAR TEMMEPATYDa B03YX, 4eM NH EOZAHOM OTONAEHWN MDGOPEM, DACTIONOXEHHLIMM HA HECKOMBKIX NIECTHIMHSIX
MNOWaRKaX. STOMY CROCOBCTEYET YCHNEHHOS NPOTpeBaHyE HAPYXHOTD BO3AYXa, MPOHIKAIOISTO UEPes OTKPIBaeIyi0 SXOZHYIO ASps

B OBILIECTEEHHLX M ECTIOMOTATENSHLX MIOMEWLSHIAX (8 BECTHBNAX, XONNaX, TOpTOELIX 3ANAX, CKNAZAX W TIL), MMERUMX SHAUTELHYIO
ANOUANS NDH OTPHUNEHHOR BLICOTE M COOBLIIOUIXCA C HAPYKHIM BOIAYXOM. PELYPKYMALMONHSIE EO3XOHATDESATENN JCTaHAENMBAIOT NpA
£X01aX. OHM NOAEPXIIBAIOT PAEHOMEPHYHO TEUNEDATYPY. BORNIEKEA & LAPKYMALIIO 1 HaTDEBAR KaK SHYTDEHHI, TaK W XOMONHLI HAPYKHSI B03AYX.
ROCTynaroUA & NOMewEHIA

PewPYNALIONHSIE EOSAYXOHATPESATENN NDHMEHROT TAKKE ANIA OTOMMEHHA MOMSUISHA, OKDYXEHHSX N0 MEPUMETDY MOCTORHHO
OTANMUBAEOI UBCTHO IABHHA U OXTEKAFOUNXCA & OCHOSHOM UEPE3 NOKDLTHA. K TaKAM MOMELIEHUAM OTHOCATCA PUTENLHLIE 3ani TEATPO,
KOHUESPTHAIE M ADyTUE 3ani, & TakoKe UeX
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Ty pagHoil NNOWAAN, 2aHUIMEAEMOIT B NOMELLEHIM, TEMNOBAA MOLYHOCTE PELMDKYNALHHLIX HArpesaTenei ¢ Kanopidepaui nonyyaetca &
HECKONEKO Pas GOMblLe UK TENNOBOM MOHOCTH C HATPESATENAMM 13 PEBDHCTEIX TPYG U PAIUETOPO, 4TO OGLACHAETCA IHAWTENHON MNOLATSH0
nozepxHOCTI Kanopichepos. Kanopicheps! BLGUPAIOT NNACTHHIETOND THNA AR YWEHLLLEHHA S3POMHAMUNECKOTD CONPOTHENEHHA 1 MHOTCXOLOBSIE
77 YBEAUMEHIA CKOPOCTH ABIKEHIR TENMOHOCHTEA

KaHan 8LICOT07 1.5 - 3 1 BMONHAIOT ECTDOSHHSIM EO EHYTEHHIOH CTeHy (PACYHOK 3. @) W MDUCTABHSIM 3 HEMETANMYECKnX (pryHok 3, 6)
MeTannuieckux (pACyHOK 3, €) CTPOWTENsHuX MaTepuance. LUDHHA KaHANa PASHRETCA ATVMHE WADESATEN, @ ero MyGUHA ONPEASnAETCA &
33BUCHIOCTH OT KOMVHECTE LMDKYPYIOLLED BO3AYXA WA LMD HATDEEATENS (KK Ha PUCYHOK 3, 6)

a) a)
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PucyHoK 3 - KOHGMPYKUUU PeUUPKYIAULIOHHSX 8030yXOHazpesamenel
&) GO GOMpOEHHLIM KaHENOM; 6) MPUGMEHO G KaHBITOM U3 GMPOUMENHLIX MAMEPUENOE &) MPUCEEHOH MemanNecKLl:
1 - Hagpeeamens; 2 - kawan zopaveeo 603dyxa

.nmomcmauu DELVPKYAALOHHAIX B03YXOHAMDEBATENEl AENAIOTCA:

1. COMAHME CHMSHOMD BOCKORALLETO MOTOFA HATDETOTO BOYYXA, BLGHBAIOWETD WHTEHCHEHYIO LYDKMALMIO EO3YXE C BSIpABHUBZHMEM
‘TeMnepaTypS N0 NNOLAN 1 BSICOTE MOMEEHNA;

2. 7pOCTOTa YCTPOACTER M SKCYATaLYM, HATEKHOCTS SEACTER 523 CIELBNSHOT HAGIONEHNA;

3. OMYIKEHHIE CTOMMOCTS (HADUMED, T OTOTNEHHA NIECTHWHOT KIETKI & 1,5 Pa3a MO CPABHEHMIO C PAIUETOPHSI OTOMEHMEN) 1 PACKoR
METanna (8 ToM e MDUMEDE - NONTH B 2 P32) Ha OTOMTENSHYHO YCTaHORKY.

4 XOMUNECTBEHHOE CaIIOPEryMMPOEaHHE, XBPAKTEPHOE ATA CUCTEMS TONMEHW C ECTECTEEHHOR LUPKYNALWEN S0mbl

B KauecTEe TEMMOHOCHTENA AR PELYPKYMALIONHSIX BO3/XOHaIEBATENE! B NEPEYI0 OMEPe UCTIONB3YETCA BSICOKOTEMNEPATYPHaR EO0LA
'VBERUMEHHE PASHOCTH TEMMEPTYD! TPEOUIEH BTl W HATDEEAENOTO E031yXa AAET BOSMOKHOCTE COKDATHTS NIOLAA NOBEPXHOCTH HarpESATENA

HarpesaTeny MpUCOSQMHAIOT K TENNONDOBOEM CHCTEM BONAHOTO OTOMMIEHHA N0 PAATHHLIM CXEMN. OHW MOTYT GiiTs MPACOSANHENS! Kak
OBkl OTOMTENsHLle NABOPS! B MPEAIENaX OCHOBHO CHCTEMSI, HO 3TO MDUBOMIT K SHAUHTENSHOMY YBEUNEHIHO WX MNOWAMM SCneacTane
YMEHbLIEHHA TeMnEpaTypSI TennoHocuTENR. T103ToMY, ECTIM AONYCTUMO UCTIONB30BaHHE BEICOKOTEMNEATYDHOM B0, MPEXIE BCEMD NHMEHAOTCA
APYTUe cxeMsi (PHCYHOK 4) COBAMHEHIA BOIAYXOHIPEBATENeH C CHCTeIOli OTOMNIEHHS.
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Pucywo 4 - [locnedosamensas (e)  napannensas (6) cxems npUCOEOUHEHUS
‘e03dyxorazpesarmens K mennonposodan:
1- eosdyxonazpesament; 2 - 3adeusa a 0Gs0dHOl mpyBe:
3 n0dalou4as MBEUCTIPAT OGHOBHOT GUCITEMs! OrTONeys; 4 - peeynsmop pacroda eodsl

Mo Mepeoii 13 AByX OCHOBHLIX CXEM OCYILECTENAETCA NOCNEAOBATENLHOS COBMMHEHME (TPEBKIIUEHHE) BOYYXOHADEEATENA C CUCTEMOR
0AAHOND TONNEHWA 3R3HAR (pHyHOK 4, 2). Be KOTUUECTEO BHICOKOTENNEPATYPHOT 0Nk, HEOTKOMMMO ANA OTONMIEHUA SAaHIHA, NPEAEaDATENSHO
IDONYCKaIOT uepes E03yXoHarpesaTens 1 (338VHKa 2 3aKpLITa). BRNIOUEHUE B03y¥OHarEBATENA NEPE OCHOHOT CHCTEWON OTONNEHW M03BONAET
MBKCHIBIISHO YBETUUHTS & HEM TEMNEPaTYPHAIT HaNOp U COPOCTS AEWKEHHA BOTM, UTO CIOCOBCTEYET YMEHSLLEHMO €70 MNOLATM

Cxemy WCTIONL3yKoT ANA MPHCOSAMHEHYR MIOCTORHHO AETICTEYIOLLEND HEPEryIMDYENOTO. PELUDRYNALYIOHHOMD B03YXOHATPEEATENA, ECin OH
pacnonoxes SGnHH TEMAOEOTO NyHKTa

TMo BT0pO/i 3 OCHOBHLIX CXEM ASTOMATUMECKH YIPABNASHLIi S0ITYXOHAPEEATENS COBMMHAT C CHCTEMON EOZAHOTO OTOMNEHMA 30aHHA
napannenso (pucyHox 4, 6). PerynMpogaHe 1 MOnHOE BSKITIOUEHHE NOfl2d BOfll 8 S03YXOHATPEEATENL NPH STOM He OTDEXANTCH Ha AefcTan
(OCHOBHO/i CUCTEMI OTONNEHH, HO MIOLLAR HATPEBATENA BO3PACTAET BCMGACTEME OHIDHEHHA CPEAHE/i TEMNBpaTYPhi U CKOPOCTH ABMKEHH BOJ
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TennoaspoavHamMueckil PacueT  PeLMpKyNALYOHHOT  BOJAYXOHAIPesaTens 3akmiouaeTch B Buifope pasuepos
HarDEBATENA, /IOCTATOUHSIX AR HEOGXOMAMOTi TEMONEDenaNM 1 CO3AaHHA YCHTIEHHON LYPKYMALYAN BO3YXA B NOMELLEHMM.

Tenneparypa s0nk! Ha BLXO4e Us MPEASKTICHEHHOTO HaTpesaTen:

e O, - TENNOEAR MOLLHOCTS PELPKYMALIIOHHOND B03yXOHArDEBaTeNA;
G - PaCXO BLICOKOTEMNEPATYPHOM B0 Ha BEOAE & 30aHWE 1 B3 XOHATPEBATENs, ONpEAEnAEMSIl o hopuyrie:

_QrptCr
G- G-t

e O c - TENNI0BAA MOULHOCTS OCHOSHOM CHCTENME! BOTAHORO OTOMNEHH.
Teuneparypa HarpeToro Bo3ayxa npu rmyGie ¥aKana by 1 pacueTHOl BLicoTe /i onpeenseTca no dopuyne:

(2] (2]

CKOPOCTS ABVIKEHIA FOPAYEND E03AYXa (WC) OTIPEAENAETCA Mo (hopMyrie:

¥aHana M nnowam

()

(32)

33
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vr

0,99, 2gh8
C3iR

e g - TeNN0BaA MOLHOCTS & KBT Ha eQUHNLY ANWHe HarpesaTens;

5 - K0atbULIMEHT OBLEHOD aCILMPeHIR S03aYXa;
Y KOSAHMUIEHTOR MECTHEIX COPOTUENEHHI IO NYTH JSWHEHUA BO3AYXa & BOIYXOHATpeBaTene.

ASDOZMMAMAMECKI DACHET OCHOSEH HA DASEHCTEE ECTECTEGHHOTO LUDKYMALYIOKHOTO AGENEHIR, BOSHAKEIOLETO DU HATPEEAHAN EO3YXa.
‘23POMVHEMISECKUM NIOTEDAM AABNEHUR & PELIMPKYTALHOHHOM HarpesaTene.

[ECTECTBEHHOE LIPKYTIALMOKHOE AABNEHHE, BOSHIKAIOLIEE NP HATPEBAHWY BO3/YXa FAOMKHO BiiTe PABHO NIOTEPAM A3BNEHIA B HATpEBaTENe.
b, =hg(pp - pr) @35)

MnoTHocTs Bo3ayXa B WHTepeane Temnepatyp oT 15 40 60 °C ymensuaeTcs & cpegren Ha 0,0036 kr/u® npy yBenuuesun Temnepatyps! a 1 °C.
Tora

Ap, = 0,0036hg (¢ ~t5) @8)

TpeseBperan Mansm NOTEpAMI AGENEHHR KA TOEHNE, NOTEPY AGEEHUR & KaHANE OTPEAEAOT 10 hopye:

2
ApKNLK[Gﬂ] X &%)
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A8 A x - INOUATS IONIEEUHOTD CedeHin Kanana.

TloTepi AaEnesvA & HaMPESATENNe OMUCHIEBIITCR HCNEPUMEHTANISHOM SABUCHIOCTSHO

(38

8 Az7- NNOLLAA XUEOTO CEdgHMR HATDEBATENS N0 BO3AYXY:
"B W 7 - 3KCNEDMMEHTANBHEIE YMCNOBLIE NoKa3aTenu (Noun.3).
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3.2. UcxoaHble AaHHLIE U NPUMEPLI PEWeHUs

Mpumep 3.1. PaCCUMTaEM NPEREKNIOMEHHBI PELMPKYNALMOHHEIA BOJAYXOHArPEBATENs ANA MOAASPXAHMA B NOMeleHun oBbemon 3630 3
Teuneparyps 1 = 18

“C. ecn Tennossie MOWHOCTH HarpesaTens 15 KBT. OCHOBHO CHCTeN! OTomnexs 225 kBT, PacueTHaR TewnepaTypa
‘TennosocuTens sogsi £ = 150°C, 1 =70 °C

1. Pacxo fpeouseii E04 & B03yXoHarpesaTene HaxomuM o opuyne (3.1):

ra¥lc 15425 o0 g
oy -tp)  4187(150-70)
2. Teuneparypy 0!, 85X0aAUel U3 B03YXOHATPEEATENS, BLMHCTAEM N0 opiyme (3.2

50-5=145°C

CreaoBaTEnLHO, CPeaHAA TEMNEPaTYpa rPeiouiel B0l 8 B0aayXoHaTpesaTene pasHAeTCs 0,5(150 + 145) = 1475 °C.

3. 3agaencs TeunepaTypoli HATPeToro 803ayXa 1= B0 °C  MaCCOBON CKOPOCTLIO BO3AYXa B Kakane v, = 1,2 Kr/(c-M) . Toraa konvecTso
S033yxa AT OToMNeHMR NoweweHvA M0 chopiyne (3.1) Bymer pazko

o 15
Gopr=—20 -2
cler-tg) 1005(60-18)

.36 /e

4. KpaTHocTs 2030yX006iMena & MOMELEHUN DN STOM ¢ yueTom chopiyn (3.4) u (3.5) cocTaeuT:
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0,36.3600 _
1,213 630

L. AENAETCA NpWEMNEMOM ATA BO3AYILIHORO OTONNEHUS.

5. Toeyeman MNOLARE NONEPEUHOTD CEUEHUR KEHANE 1 KUEOTD CEUEHIR BO3AYXOHATPESATENR N0 B03YXY M BIGPaHHOT MACCOEOT CKOPOCTH
RomHeHa pasHATLCA

=y = Com 036 03,2
ve 12

6. BuiGiipacii 1o CAPAECHMKY MHOTOXO40B0M MNACTHHMETSI Kanopycbep Tuna KBC-T, Mieouyi HEOBXOmMYI0 MNOLLATs KUBOTO Cedesita o
03ayxy Az = 0.3033 w2, a umeso KBC10-T nnouansto HarpesaTensoi nosepxHocTi 25,08 12 u Anusoii 1155 wu. Toraa rmyBua kasana
pu 1o wwpwke 1155 s (paeHOii Anuke HarpeeaTens) cocTasnT:

by = Ay flg =0.3/1155=0,26

7. 3Han KoSXDULYIEHTL! MECTHOTO CONPOTENEHHR NDH EXORE U BLXORE B03AYX2 W2 KaHana (¢ NOBOPOTOM NOToKa), cocTaaniouye (x = 06 + 1.3

=1.9, Haiigem noTepy RaENeHWA & kanane no hopuyne (3.7) Npu cpeaHedi NNoTHOCTU Bo3ayxa o = 1,13 ki

3 2_ 19
wEl(ypf o L2
Loy 2"(VP) PERERS

,2 Tla

8 ToTepi Aaanexs & E03yXOHATPESATENe SMCTINM MO HOpMyne BWaa (3.8), B5iGPaHHOT Mo CPaBONHUKY AR NNECTHHUATORD Kanopidbepa
Tvna KBC-N:
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Ap, =2,16(vp)" P = 2,161,242 22,9 Tl

9. Packeryio BLICOTY Kaana (BSpTHKaNHOe PCCTORHIE WEKAY CePEAMHAIN KANOPH(EPa W BO3AYXOBHIMYCIHOTO OTBEPCTHR) ONPeANIM Ha
Qopuynbi (35) NN YCNOSAM PASEHCTEA ECTECTEHHOTO LWDHYTIALWIOHHOM AGEMEHNR, BOMMKAOWETO MD  HATDESBHUM  E03yXA,
‘23POMVHAMIISECKUM NIOTEDAM AABNEHUR & PELIMPKYALHOHHON HarpesaTene.

Ap, = Apy + 8 =1,2+2,9= 4,1 Tha,

bp, 41

P Al _ogw
0,0036g (¢r —¢5)  0,0036.9,81(60-18)

10. Tewneparypy HarpeToro eosayxa npoeepAen no opuyne (3.3) npi yBuse karana b = 0,26 1 u pacueTHol BsicoTe /1= 2,8 M, yunTuiean,
4T TeNN0BaA MOLLHOCTS HarpeSaTens PHXOATCA Ha 1,115 M ero Ak

rﬁ{wﬂ%[zq}f

cob) \2an8

[ 0,9-15 J%[ 6,45.273

%
=18+39=57°C
10051044 0,26.1155) (29,8128

Teuneparypa nonyumnack AOCTATOuHO GMU3KO K NEPSOHAUANSHO MDHATOMY 3auewio 1 = B0 °C. Cymma KosbuiesTos mecTHoro
CONPOTHEAEHA PELPRYNALHOHHOTD BO3AYXOHATPESATENA MPH PACUETE NPHHAT PaBHO

2000,
(ve)

21,1329
+

Sl lx=Llg+ 1,9+4,55= 6,45,

1,27
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1. CrOpOCTs AsiweHUR HarpeToro B03ayXa & Karane no hopuyne (3.4) Takke GU3KA K NPEASaDATENHO BiBPaHHOM CKODOCTH.

o[04 2818 %7 0,9152.9,81:2,8 A*llMc
T \eob, 230 ) T\Loos 130,26 645 273.1,155) )/

3ananwe 3.1.

PaCCUMTaTL NPEBKIKNEHHLIA PELMPKYNIALMOHHLI BO3AYXOHATPEBaTENb ANA NOAAEPKAHUA B NOMELLEHAN 0BbeMoM V,, 11, TemnepaTyphi 13,

“C. €ci TennoBLIe MOUHOCTH KarpesaTen Q7 KB, OCHOBHOM CHcTew! oTonnenA O KBT. PACYETHAR TeMEpaTyPa TennoHociTen 0k 77 °C, 7

oxodksie ateie
1 I 150 £ ® 150
2 2 140 600 5 180
3 21 110 450 i 145
4 s 140 50 3 160
s 20 120 0 2 170
s 19 150 a5 1 175
7 5 140 750 gL 180
s 2 120 30 s 20
] 21 120 00 s 210

10

0°C.

1 110 0 i 185
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Mpumep 3.2. PaccudTaTe NPeABKMIOUEHHEE DELYDKYNALMOHHLIE BOINYXOHArDEBATENA ANA OTOMNEHMA ETHIPEX NECTHHUHEIX KNETOK.
UETHDEXSTaHOM XIMIOTO NGHUR, ECTA TENNIONOTEPH JAGHUR, SKTKUAR NIECTHAUKLIE KNETkM, COCTAENROT 200 KBT, OTASNSHO OHOR MECTHUMHON
KneTku 6 5B, pacueTHan TeMnepaTypa TennosocuTens 80ak £; = 150 °C, £3.= 70 °C. 7, = 16 °C. Buicoa kanana soaayxonarpeeaten 1.5 .

1. Pacxoj BLICOKOTeMNEpaTyPHON B0l Ha BE0TE & 3AaHHE HaXomM 10 hopiyme (3.2)

200

@ 4,187(150-70)

0.6xr/fe

2. Buiipaein MONaPHO MOCMIE0BATENSHOE COBMHEHHE TENMONPOBOIIOS EO3AYXOHAIPESATENeil 1o CxeMe, NpHEEaeHHON Ha pucykke 5. Toraa
‘Temnepaypa 0%, BLXoRAUEH 1 E03AyXOHarpesaTeneit 2 1 3, Mo bopuyne (3.1):

65

f=150- 2
41870506

=150-5,2=144,8°C

65 1 65 65 1 65
/ /

A 0,
Pucyrok 5 - Cxewra menonposodos peuupkyauLoHH 8030y X0Hepesamened &na omonnexus
TCIHUYHSIX KTOMIOK XUI020 3D8HUF; 1 - 4 - PUUPKYIAULIOHHEIE 8030y XOHEZPesaMeny
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Temneparypa sons, BEXOAALEH U3 BozayxoHarpeaaTeneil 11 4:
=150-5,2.2=139,6°C.

3. TIpnsMaein & KauecTae Harpesareneit pymiie PESDHCTLIE TpyGk! (HapyHsil AaIETD pebep 175 i, AaIET KaHana AnA TENOHOCHTENA
70 uw) - npan 4

(CrOpOCTS ABiHeHMR B0 & KaHane PeBpHCTLIX TPYG:

__ 05064
950.3,14.0,077

0,082m/c

4. PacueT nposeem A4nA B03ayXoHarpesatenei 1 1t 4 Np NOHIKEHHO! TEMNEpaType rpeloLyeit Boak!. 3a3aBaRCk CKOPOCTH0 ABIKEHA BO3YXA B
01801 ceseHMn PEBPUCTON! TPyGel v = 1 e, onpeaenAem o rpadpy TPANLA KoSQXpuLpeKT Tennonepesadn k, = 10,781/ °C)
BemcnAen TPeGyeNyio NOLAL HATPEBaTENsHOI NOBEPXHOCTM PeBPUCTLX TPYE:

6,5.1000
10,7(142,2-33)

=561,
ey

e dicp HaXORM DN 09 = 0,5 (144, 8+139,6)= 142,2°C Ty = 0,5(50+16) =33°C, mpusnsan Tewneparypy HarpeToro eoaay f; = 50
C
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5. Beibupaem gse pebpucTuie TpyBel Anukoil no 1,5 M AnA ycTarosky B A8a Apyca oBueit niowansio 6 m= (cm. pucyrok 6). Monyuaem nnowans.
KIIBOFD CEUBHUA HarpesaTena no Bozayxy A, = 0,15 w2, sosaywHoro karana A, = 0,18-1,83 = 0,33 w (wmpwa kawana & = 0,175 + 0,005 =
0,18 1, 6, anvea 1,83 1 ¢ yueTou ranasa). Kiisoe Cedskie BO3XOHATPESATENA ONPEASNAETCA KaK PASHOCTS MDA CEdeHNA YKpSTHA
NNOLAAH NPOAONLHOTO CeueHnA TpyBel (npun. 4), Ay, = 0,15 2.
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6. Hanuwenw, menonsaya esipaxensna (3.6 - 3.8). ypassenne ANA ONpeReneHvA Pacxona LMPKYIMPYIOLLEro BO3AyXa B BO3dyXoHarpesatene C
peBpuCTLIM TPy Gt

m 4420

e (, - KOSULYIEHT MECTHOTD COMPOTWENEHUR HATPEEATENA, ONDENEnAeMi ANA PEBDHCTHIX TPYG © 3ABMCMOCTH OT WCNA ADYCOB N Mo
unupueckoi dopuyne:

2
0,0036# Q;‘ [i+£]0”" 39)

Com=231-15 310

Toncraanan & ypagsesue (39) averus £, =1+13=2,3 u {py =23 2-1,5= 3,1, a Tate Apymvie usmecTiie Benviisl, Haiaen Gop
0,17 kric. BoanyxooBue & NECTHUMHOM KNETKE Dt 3TOM NONYaETCA Grsi K ASyXKDaTHOMY 8 1 4.

7. Onpeenyis ASMICTEUTENLHIE SHAUEHIR CKOPOT ABIKEHIR BO30YXa & KUEOM CeueHy i PEBPHCTON TDys 1 TEMNEPATyPLi HATDETOMD B03ayXa
0 opuyre (3.6)

0,17

U LUy
115015 7 e
6+ 90 _1g438=54°C
1,005.0,17

8. DaKTiyeckan TeNIOBAA MOWMOCTe BO3QyXOWArpesaTened 1 W 4 Npi  yTOUHEHHOM aHaueHmu KooddHpieHTa Tennonepesadu
k,, =10,6B1/(* - °C) cocrasut:
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Qps =y bty =106 6,0[142,2-0,5(16+54)] = 6818B1,
e Boniie sagankoii Ha 5%. [17n sosayxoHarpesaTeneli 2 n 3 sanac TeNNoso HoWHOLTH yeenuuvisaeTca 2o 10%
Saganme 3.2.

PACCUMTATL NPEABKITIOHEHHLI® PELIMPKYTIALMOHHIE BOJAYXOHATPEEATEIH ANA OTONNIEHH HETLIPEX NIECTHYHLX KIIETOK YETHIPEXSTAXHOMD KUTOTD
33aHVR, SCTM TENMONOTepW 3ARHIR, BXTONaR NECTHIHSIE KNETKH, cocTaanAtoT O, kBT, OTARNSHO ORHOF NeCTHIHO ket O, KB, packeTHan

‘Temnepaypa TennokockTen oasi 1; °C, 1 = 70 °C, 1, = 16 °C. Beicora kawana sosayxomarpesatens 1.5

oxodksie ateie
1 I 150 £ ® 150
2 2 140 600 5 180
B 21 110 450 i 145
4 i 140 550 3 160
s 20 120 0 2 170
s 19 150 a5 " 175
7 i 140 750 0 180
s 2 120 3 s 20
] 21 130 00 s 210

) 110 0 i 185
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BBepeHue

(CoBpetfenHE CHCTENE! OTONNEHHA AOMHHLI PAGOTATS HA BHICOKOM KAHECTEEHHOM YPOBHE, TO ECTh KOM|ECTEO TeNNOT, MOAGEASOE & KEKI0E
nOMElLEHHE 30aHHA ANA NOAEPXAHIHA KOMBOPTHOTD TEMMEDATYDHOTO PEXIIA, IOMAHO ONPEAENATLCA TeXyILe NOTEBHOCTLI0 & COOTBETCTaMN €
NOXENaHNAMM NOTPEGUTENA. 3T TPEBOBHUR MOTYT OBECTIEUMTS GETOMATHIMPOBEHHLIE CHCTENMSI OTOTUMIEHH, & TOM UHCTE MBHENSHO-yJCTHIE M
soaayumse

Tl MaHeNsHO-y<HCTOM CTOMMEHMN MoMELLiEHMe OGOTESAETCR Maskuil 05aIoN 3a CUET MYUWICTOrD TenNoOBMEHa MEXaY rpeniLel naxensio
W NOBEpXHOCTSI0 OfpaXaeHMl. Vanyueswie OT Nawen, NONAZAR Ha NOBEXHOCT: OTAKAEHWI 1 MPEIMETOS, UACTUMHO MOMOUAETCR, HaCTYHO
oTpaxacTca. i STOM BOIMMKAET Tak HAIBAENOS ETOPUMHOS WANYUEHIE, B KOHLE KOHLOS TOXE MOTIOLZEMOS MDEAMETEMM W OTpEXAEHUAMA
nomewes

(OTonHTensHan naHe AENAETCA COCTASHO YACTH OTPEXILIAX KOHCTPYKLAA W MOXET BT PASUELLEHa B NOTOKe, Moy, SHYTPEHHIK Wi
HapyXHLIX CTENaX NoMelLieHwA. TIOSTOMY CHCTEIa NZHENLHOTO GTOMMEHWA COOTEETCTBEHHO, HaSLIEAIT NOTOTIOUHON, HaNONBHOT Wi CTEHOEOH

B CiCTeNMe E030YLHOTO OTONNEHWA BO3AYX, HAMDETLI 0 TEUNEPATYPL! Bonee BHCOKOF, UM TEMNEpaTYpa BO3YXA B NOELIEHURX, OTAZET
WaBSTOK TEMNOTS! 1, OXNAZMBLLMCS, BO3BPALAETCA ATA NOBTOPHOTD HarEBZHIA

1177 B033YLUHORO OTOMMEHMR XEPAKTEPHO MOBLILIEHHE. CBHATADHO-THTUEHAMECKIX NOKE3ATENeM S030YLIHO Cpenki noweterus. MoryT Berm
oecniesens! MONEWKHOCTS E031yXa, GNATONDUATHAR A HODIANSHOTO CAMOUYECTEMA THONEH, PABHOMEDHOCTS TEWNEDATYPS! MOMELIEHH, 8 Taioke
M3, 0UACTKA W yBnaXHere E03ayXa. KpOME TOro, MpH YCTDOCTSE MECTHO CUCTENS! B03RYLUKOMD OTONNIEHNR AOCTUTASTCA SKOHOMIR METANNA.

CeOiCTE0 CHCTEMSI EO3YWHOTO OTONMEHWA — GHCTPO WIMEHRT: TENMONORaUy © MOMEUEHME — WCMOMS3YETCR MpW OCyWlECTaneHA
IEPHORHSECKOTD U ASKYPHOD OTONAIGHHA.

Bosayx AR OTOMNEWA OGLIHO RENAETCA STODMHEIM TENMOWOCUTENEM, TaK KAK WATDESSETCA & KAMOPUGDEPaX ADYTUM, MepSMHuM
‘TennosocuTENeM — ropAdei B0 W N1ZpOM. TaKAM 0GaION, CUCTeMa BOYUIHOTO OTONNEHHA aKTYMECKN CTEHOBIHTCA KOMGHHWDOBEHHOR —
2070803y LUHO WM NAPOBO3AYLIHOT

B KOHTPONHO# PaBoTe Ha Temy «HanonbHoe oTonnexue. BoaayLWHOE OTONNEHIA 313HAY NPOM3BOGUTCH:
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Mpunoxexns

Mpunoxerue 1. Tun nokpbITHS

Tabnuua 1 - Tun nokpsimus R,,, = 0,02 u?K/Bm KepamuKa, anasyps, KameHs
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Tabnuua 2 - Tun nokpsimus R,,, = 0,1 w?K/Bm napxem, kosep cpedred monuuuHb
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Mpunoxekue 3. Kanopudeps!

(OCHOSHLIE SMTMPHMECKHE 33EUCHIOCTI 10 PACUETY KOSHPHLMEHTA TENNIONEPEAa|H  a3DOTMHAMUMECKOTO CONPOTUBNEHHA.

KoschhuuwenT Tennonepenaun, Bri(m2°C):

« TennonocuTens ceopay Kw = A(Vp), e
Tabne ii

Keen 28 02 0
BB 132,012
T3z 3 0383 0175
Ko -02xn35
BHE 11330172 203 0437 ies
BHE 123 01AT3
Koia-50AY
oo gy 0405 0155
Koh-02xn35
BHB 1340172 25 0406 160
BHE 1224 01ATS
Ko -. SOAYS
o O 9 ot 018
BHB 133,22 204 0151 00845
B 113.4..22.X73 21 osis ooeet
TE20Ye %8 0481 0113
TE2i5 Y8 73 0470 0108
TEr20y8 28 0825 oose

Aspomwaumseckoe conporvenesve, Ma
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4Pa = B(Vp),"

Tabi ii

216 162
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== 460 1816
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BHB 113322XM3 637 1884
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Tetinuua 3 - Texuuueckar xapaxmepucmuka kanopughepoe KBC-T

Mnowag, W
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Tabruya 4 - Texsuueckas xapakmepucmuxa kanopucbepos KCic -02XT136 u KOk _-50AY3

Mnowags, w2
Anuwa tennio-  yycno xopoe no
XuBOrO oTpatowero Uncno
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I
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Koosoxame 24 osss ooorr2 o%0s s .
(o100 298 osst n1ss s
KO IOXTE g4 1660 ooz 158
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TIpHEsaHE: TeNOOTASOLIE SMEMeHTH: Ha HeCYLLIX CTamsHEX ToyGaX D161,5

Tabinuya 5 - Texsuueckes xapakmepucmuka eoadyxosepesemened BHB 13- -01Y3 u BHIT 113-_01Y3
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B KoHTponkHoit paBiore Ha Temy «HanonkHoe oTonnesute. BO3AYLLHOE OTONNEHIR AGHHAY NPOMIBOAMTCH

1. Tenn0BO! 1 TAPEEHHECKHT PACHET CUCTEMS HAOMLHOT OTONMEHNs,
2. paCHeT CHCTEM B030YILHOTD OTOMMEHMR MDEKAGHCKOMD JAaHNR,
3. paCHeT PeLPKYALIOHHSIX E03yXOHapesaTeneit
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Mpurnioxetie 4. TpyGa oTONUTENbHas HyTyHHas peGpuCTas
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NMCOK PEKOMEH[I0BaHHOW NTUTepaTypbl

1. CI1 6013330 2012 Oronnette, SeHTUIALIA 1 KOHAMLOHMDOEAHHE B03YXA AXTYANA3MDOSaHHAR penaKkLyA CHrl 41-01-2003.

3. Cravasn, AH. OTonnenwe: yueShk ans ey208 | AH Cranasn LM Maxos — M.: MTCYACB, 2008 — 562c. un. — BuGMHOT.8 KoHe k. —
ISBN 5-93093-161-5 /e nep /- 340.94.

4. CripasouHK NPoSKTUPOBILYIKa. BHYTPeHHWE CaHUTAPHO-TexkWuecke ycTpoficTea: .1, Otonneswe / B H Borocnosckni [ ap]  noa pea. W T
Craposeposa, 0. V. lliunnepa — 4-& wan, nepepad. u gon. — M. Crpoimaaar, 1990 — 343 ¢.- un. — (CrpABOUHMK MPOSKTDOSILYKE) —
ISBN 5-274-000523-3 Je nep./- 4.00.

5. TUN0S25 TeXHOMOTHIECKaR KapTa N0 YCTPOTCTEY OGOTDEEASHLIX MIOM0S ¢ SNOKCUAHLIM MACTHHSIM MOKpLTHen MLAAOST LIHVIOMTT] 2002.
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1. TennoBOM M I npaanuqecmﬁ pac4yeT CMCTeMbl HanosIbHOro OTOMNJeHus

1.1. TeopeTuueckue caenenua

HanonkHoe oTonnenme — cucTena o60rpeea, & KoTOpoi MPEOGNANAIOLLEE KONMMECTEO TENN NEPEAAETCA NyTeM HanyueHMs. Tennosoi noTox
IDOXORUT Uepes ToyG, 3aTew Cioi CTAAKH, NPEACTAENAILH0 COBOM FPEILLYHO MIINTY, & TAKKE JEpes NOKDLITHE NONa U NEPEAAETCA B OKpYXAKILYI0
cpeay

Tl MPOEKTVpOSaHMM 1 OpraH3aLYM TPYAOESIX DOUSCCOB MDOWSEOACTEA PaboT No YCTPOicTay OBOrpeEaeMIX NoMoe ocoBoe ek
AOMKHO BT yAeNeWo COABHM YCOBWI, COOTBSTCTEYIOUMX TDEGOSZHUAM HODMATHEHHX AOKYMEHTOR W MOMyUEHIO BLCOKOTO KAMECTEA
050rpeSaENIX NONOE KaK OBHOMY 13 SZXHEALLAX SWIIOS OTONNEHNR A3HU

Tpi B11Gope KOHCTDyKLYM OGOTPESAEMSIX IOTIOB U CUETEMS! HX OTOMMEHYA HEOTHORMMO & NEPBYH0 ONEPE PELHTS CrIeaykoue Sonpocs:

1. ABAETCA N TaKOE OTOMNEHHE OCHOHSIM W 370 AOTIOTIHATENSHOE OTOMNEHME:

2. ¥aKoll NpH 3T0M BYAET HETONL3082H TeNMOHOCHTEN ([OPAYaA E003, INEKTPOOBOTPEE, B03AYLLIHOE OTONMEHWE Wt Ap.

3.8 KaKIX MOMELEHHAX MTZHUDYIOT SSIMONKATS TaKHE NONs! (XWTISE KOMHETS! T NOTCOGHLIE NMOMEUIEHNR, GaCCEiHe! T BaHHSIE KOMHATS,
oTHpsTaR nnowanKa).

 KOHCTPYWpOBaHIE CHCTEM HATIONHOTD OTOMNMEHUR BEAYT & CNeAyioulei NOCEI0BaTeNEHOCT

1. 8I6UPAIOT KOHDUTYPALINO YKTAAK TRV B TPeIoLIeN KORTYPE;
2. pashew@ioT 3aNOpHYH0 U PeryTIHPyIOLYO BDMATYPY:
3. BLIEPUIEBIOT CXeMY CUCTENS HAOMSHOTO OTONIEHV C YHETOM KOHCTDYKTUEHSIX OCOBEHHOCTEH! MoMeUEHIi JnaHHA

T KOHCTPYMPOBEHMA HAMOMSHOTO OTOMREHUR AOMXHO BLIMONHATLCA YCTIOBHE - OGOTPEEAILER BETORHAR NaHENs OTAENAETCA O KOHCTPYKYM
MEHVR PAIENTENEHLIM LIEOM, SANORHEHHSI MATAM MaTEpHANo. [17A 3TOT0 80Ms GOKOBIX CTet HEOBXOIUMO YOKITL Kpaeayko NewTy. 3aTem Ha
DOBHYI0 GETOHHYKO KOHCTRYKAIO YKTBALIEAKT MADO- W TENMOMSONMPYIUME CTIOR, & KBUECTBE KOTOPOTO Walle ECETO BCTYTIZET MeHomnact c
NOBKNEEHHOM hONLIO © HAMEUATAHHON CETKOM, OBNEMAROWEN MOHTX CIUpaneii Tpy6 ¢ ONpeeneHHsiM & npoexTe warom. TpyBsl ANA NOAaYM
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noakneexHoi onsrofi ¢ HanedaTanHol ceTkod, obneruaoluel MokTax crvpanedi TpyG ¢ onpedenexsi B npoexte warom. TpyBel AnA nogaun
FOpAUEI! B0l PACKNANLIEAHOT HENOCPEICTEEHHO Ha MEHONNECTE W KDENATCA MDH MOMOILY KNWC, BBWTLIX B MEHONNACT. VX 3anMeaioT GeToskon
CTAKKOA ¢ NNACTWUKATOPOM, NOBEPX KOTOPOrO HACTUNAKT MOKPLITUE UMCTOMO Nona. TpeGyeman TONMUyHA GETOMHOM OTNMEKM HAA TPYGamw
COCTABNAET 5 Ci, 4TO CEOIMTCA K TONUHE COBOKYTHOTO CI0R GETOHa OKOMO 6,5 CM, OTUMTSIBASHOTO OT MOBEDXHOCTH NewonnacTa. Tonlyka Tennoso
WSOMALAA 32BUCHT OT HSHAUEHUR NEPEKDLITUS:

AR MEpeKpLITH HaR OBOTPEEAEMEIMI TIOWELLEHVAMI HEOBXOJMINO MPHHUMTS TONLHY NeHonnacTa 3 cm;

« AR MEPEKPLITHA Hall HEOBOMDESAEHEINM MOMELEHNAM W IOTIOS Ha TPYHTE HEOBXOMMO NWHWMATS TONILHY NEHONACTa 5 it (DHCyHOK
1.

AN A1
8 -2
3
4
-5
6

PucyHOK 1 - YGmpOUGIE0 KOHGTDYK YU 110713 G MAGMUHLIN MOKDSITEM
 Gucmenol omonnexus 20paved 6000, ECTPOSHHOU & CMAXKY:
1~ MOKPIMUE 107, 2~ UEMEHMHO-TECHaHaS XA,
3-cemia ¢ paswepom suelku - 100x100,
4 mennousansauus (crodi newocpona, cponszod eeepy)
5~ audpousansuus (1 Grod pyGepouda no 2opaued GumywHO MaGMIUKE).
6~ ruma wokonuMK020 nepeKkpLUS, 7 - MpyBONpos0d omonenus, § - Gkoba NNECTMAcC0eas

B KauecTBE NIOKPLITUA MOHO BLIQENHTS YETLIPS OCHOBHEX TN
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1. kepamnka,masype, kKaMeHs;
2 curennuceri atepuan;
3. naprer. Kosep cpeaeli TonuyHL
4. TonCTLI NapkeT, TonC T Koeep.
Pasnnuaior f8a cocoSa KBk THYG & TPEKUIEN KOHTYDE: IUTsaroo0pasKsii (EHADUMECKAR CUDans) W ¢ AEOHOM NoRE0aKoi (0BpaTHan
MaNCTPANS YKNARKIEETCA ¢ “TIOEOPOTOM” MEXaY BUTKaMM NDHTOUHON TDYG) (pHCyHOK 2)

@ 9

gl =

Pucyrox 2 - Gr10G0Bi! yKknadkiu mpyG & 2DEXOLEM KOHMYDE HENOMHOEO OMONTEHU

l
H
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"PaCCTORH#E MEXAY COCEAHMIA TPYGaMM PEILETD KORTYPA (AT YKnaak TpyG) ceayeT npusuiaTs paskiim ot 0.1 40 0,35 w. Paccronsue o
HapyAHLIX CTeH A0 TPYG MPEIOILSTO KOHTYPa AOTXHO GuiTo PABHO WAy VKadl Toy6. C LBNsio yBSrudeHiA TeunepaTyps! flona u Tennosofi
DON3EORITENSHOCTH PEKOUEHAYETCR "CTLLISHWE” WATa TDYG Y HapyKHSX CTeH

TIONyCTHMLIE 3HaUEHVA TEMNEPATYpI MOBEXHOCTH OGOTPESaENSIX NONOS CTIEAYET NpHHMMATS

1. AR NOBEpXHOCTE! MONOE ¢ HOPMANLHEIMM YCTOEMAMA SKCTIYaTaLM He Gonee 28 °C:
2. 15 Gas, MnagaTenHLX GACCEIHOB U BaHHLIX KOKAT He Gonee 33 °C;
3. 7 PEIXO YCTIONL3yeMLIX 30H NOMEULEHIT B0 CTek U & palioHe OKoH He Gonee 38 °C.

"PeKOlEHayeHLIe TEMNEPaTYPL TeNMOHOCHTENA CoCTaanAT: 55 - 45 °C; 50 - 40 °C: 45 - 35 °C; 40- 30 °C.
1177 80100BOPEEAEMSX NOTIOB MIDHMEHSHOTCA METANMOMAACTHFORLIE W MOMMTPONANEHOEE TPyG.

B koHType AonycKaiorcs noTepu Aaeness A0 20 Kila. OBLYaR ATHHA KOHTYPA He AOMHa NpeasLaTS 100 M; OBHAM KOHTYPOM OGOTPEERIOT He
Gonee 20 - 40 M2 NIOLIAAM NONA ¢ MAKCUMANHIM PA3MEPOM CTOPOHSI 8 M. [1NA OTONNEHHA GONbLIAX NOMELLEHHIT MCTIONL3YHOT HECKONLKO KOHTYOE.

CXeMbi NOAKNIOYEHMS CHCTEM HATIOMLHOTO OTONNEHH

B cnyuae yHKLUOHVPOEBHHA COBMECTHO C PATMTOPHLIM OTOMMEHMEM, paGoTaiouy ¢ GOnee BHICORMMMA NEPAMETDaMN, MHMEHAOTCA
CMECHTENBHBIE CHCTEMBI, NOHVDKAIOLLME TEMNEPATYPy TENNOHOCUTENA HA NOAAYE HAMONLHO OTOMAGHHS.




