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TekcT MNocobus BkoYaeT B cebs MYHKTbI, U3/T0XKEHHbIE B COOTBETCTBUMU
Pa3paboTaHo C Npea/iIoKeHNAMN UHCTUTYTOB "KneBnpoekT", HUNCT, HAWnpoe k-

TPEKOHCTPYKUUS, YKPMEOUHBECT, YKpPrunpoMsicOMOsINpPoM, H e-
TPaANLMOHHbIX I3HEPrOTEXHOOMMIA, Kadeapbl TEN0rasocHabXeHns n
BeHTUNAuMn KHYCA, compm  Danfoss (YkpauHa), «YKpKAH» 1 ocy-
[apCTBEHHOM MHCNEKLUMW YKpaunHbl M0 aHEProcbepexeHunto

Mocobue npeAHasHaAYeHO A1 UCMOMb30BaHUS NPU MPOEKTMPOBAHUM CUCTEM BOASHOIO
OTON/IEHUSI CTPOSILLMXCS U/ PEKOHCTPYMPYEMbIX XUbIX N 06LECTBEHHbIX 34aHNIA.

1. O6wan yactb

1.1 MNMocobue oxBaTblBAET KPYr BONPOCOB, KOTOPbIE MOMYT BO3HUKHYTb MPW NPOEKTUPOB a-
HUWM HACOCHbIX CUCTEM BOAAHOIO OTOMJIEHUSA XUMbIX U O0OLWECTBEHHbIX 34aHUIN C MECTHbIMW 1
LEHTpasIbHbIMU perynsaTopaMmy TenI0BOM MOLWHOCTH.

1.2 CuctemMbl OTOMMIEHUS OO/MKHbI ObITb, Kak NpaBuio, ABYXTPYOHbIMU. [BYXTPYOHble
CUCTEMbl  OTOMJIEHNA  OO/HKHbl  NMPOEKTMPOBAaTbLCA  C paanaTtopHbIMU TepMocTaTtnyecknmm
knanaHamn (PTK), ycTaHaB/iMBaeMbIMW Ha NOABOAKAX K paguatopam W KOHBEKTopam, U
C LEHTpasibHbIMWN aBTOMATUYECKUMW PerynsaTopamu Ten 10BOM MOLHOCTM, YCTaHaBIMBaEMbIMU
B MHAMBUAYa/IbHbLIX TEMN0BbIX MYHKTaX 34aHWiA.

1.3 B 3gaHuAX c ABYXTPYOHbIMM cucTeMaMu Ans OTOM/IEHMA BCOMOraTefibHbIX N 0-
MeLLLeHNI (CaHUTapHbIX Y3/10B, IECTHUYHBIX KNETOK, KNafoBbIX U T.4.) MOryT NPOEKTMPOBaTbLCA
OAHOTPYOHbIE CTOSIKM

1.4 Cunctembl OTOMN/IEHUA PEeKOMEeHOYeTCA KOHCTPyMpoBaTtb C rOpPU30oHTasIbHbIMU O A-
HOTPYOHbIMM BETBAMW A/151 NOMELLEHWNIA, B KOTOPbIX Pa3MeLLaeTcsl MHOrO OTONUTENbHbIX NP U-
60poB. Takme BeTBM AO/HKHbI MPOEKTUPOBATLCA, Kak npaBwio, C TPynnoBbIMKM  aBT O-
MaTUYeCKUMU perynsaTopamMmm Ten10B0M MOLLHOCTMW.

1.5 OgHOTPYOHbIE CUCTEMbI OTOMN/IEHUSA AOMNYCKAETCHA NPUMEHATbL MPU PEKOHCTPYKUMK 34, a-
HUIA, B KOTOPbIX Takne CUCTEMbI paHee CyLecTBOBa/IM, a B HOBOM CTPOUTENLCTBE - NPU TEXHU-
KO-9KOHOMWYECKOM 0060CHOBaHUW. Y3/bl NPUCOEANHEHNSA OTONUTENbHBLIX NPUG OPOB OA4HOTPYO-
HbIX CUCTEM AO/DKHbI UMETh 3aMblKaloLMe y4acTKu, a Ha NoABoAKax fO/HKHA yCcTaHaBNMBaTbLCS
perynvpytouias apmarypa. [jonyckaetca npyv 060CHOBaHMM NPUMEHSTb B KayecTBe peryn u-
pytoLLeln apmaTypbl B OAHOTPYOHbIX CUCTEMAaX PyYHble MOJIHONPOXOAHbIE WapoBble KpaHbl, € C-
I 3TO NPefycMOTPeHo 3agaHnem Ha NpoekTUpOBaHMe, COr/lacoBaHHbIM B OpraHax apxcTpo W-
KOHTPO/IA.

OfHOTPYOHbIE CUCTEMbI AO/HKHbI MPOEKTMPOBATLCA C LIEeHTPaslbHbIMUM aBTOMAaTUYeCKMMMN
perynsatopamu TensI0BON MOLLHOCTMW.

2. TennoBas MOLHOCTb CUCTEMbI OTOMNJ1IEHNA
2.1 TennoBas MOLLHOCTb CUCTEMbI OTOMN/IEHUA, KBT, onpegenseTca no gopmyne:
Q=(Q1.b1.b2—Q3)+Qz, 1)

roe Qi - TensioBble NOTEpPU 34aHns, KBT;
b1 - KOathhmumeHT, 3aBUCALLMIA OT TUMNA OTONUTENBLHOrO NpMbopa 1 NPUHMMaeMbIn nNo Ta6n. 1.
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Tabnvua 1

TunopasmepHbiii b; Npn HOMWHANILHOM TeNn/I0BOM NOTOKe, KBT, MMHMManbHOro Tunopa 3-

war, mepa

KBT 0,1 0,2 0,3 0,4 0,5 0,6 0,7
0,10 1,02 1,02 1,03 1,04 1,07 1,10 1,13
0,12 1,03 1,03 1,04 1,05 1,07 1,10 1,13
0,15 1,04 1,04 1,04 1,06 1,08 1,10 1,13
0,20 1,06 1,06 1,06 1,07 1,09 1,11 1,13
0,25 1,07 1,07 1,07 1,08 1,09 1,12 1,14
0,30 1,09 1,09 1,09 1,09 1,11 1,12 1,14

b, - kO3 pMUUEHT, yunTbIBaKOLWMNIA AONONHUTENbHBIE NOTEPY TENIOThI 3apaanaTopHbIMU Yy a-
CTKaMu HapyXHbIX CTeH (Tabs1.2.)

Tabnuua 2
OTonuTENbHbIN KoagpchmumeHT b, npu yctaHOBKe Npubopa y Hapy>XHOro orpaxaeHuns
npnoéop CTEHOBOIO OCTEK/IEHHOIO
PaanaTop 1,010 1,07
KoHBekTop 1,015 1,07
KOHBEKTOP C KOXYXOM 1,010 1.05

Q2 - notepu TennoTel, KBT, Tpybonposogamu, npoknagbiBaeMbiM/ B HeoTan/MmBaemMbiX Nom e-
weHnax. NMotepu Q2 He A0/MKHLI NpeBbiwaTh 4% OoT BenUn Hel Tenionotepb Qs.

Q3 - TeENNOBOW NOTOK, KBT, perynsapHo nocTynaroLuin oT oCBeLLEHNS, 060pya0oBaHNSA U NOAEN.
[N xunbix 4OMOB BeNuunHy Qs criegyet yuutbiBaTb M3 pacyeTta 0,01 kBT Ha 1 m 2 ob6ulei

nnowiagu.
2.2 PacuyeTHble Tennionotepn Qi, KBT, AO/MKHbI paccunTbiBaTLCA N0 hOp My ne:

Q1= (QatQs) (2)

rae Qa - TensoBoii NOTokK, KBT, yepes orpaxaatoLiye KOHCTPYKLUMH;
Qs - MoTepwu TennoTkl, KBT, HA HarpeBaHWe BEHTUNSILMOHHOMO BO3ayXa.
BenununHbl Q, 1 Qg paccuMTbIBAOTCS A/1S1 KAX/I0ro OTanIMBaemMoro NoMeLLeHus.

2.3. Tennosoit noToK Q, KBT, paccuMTbiBaeTcs A1 KaxAol orpaxaaroLleit KoHe T-
PYKLMK NOMELLEHUS MO hopMyie:

Q. =(1/R)A (ts - t)(1 + SB) n.1073, (3)

rae A - Nnowa/s orpaxaaloLei KOHCTPYKLMK, M2,

R - conpoTtuBneHne Tennonepegade, M2.°C/BT;

ts U ty - pacyeTHble Temne paTypbl BHYTPEHHETO U HapYyXXHOro Bo3ayxa, °C;

N - KOAPUUNEHT, 3aBUCALLMIA OT NOMIOXEHNS HAPY)XHON NOBEPXHOCTU Orpaxalollenn Ko H-
CTPYKLMMN MO OTHOLLUEHUIO K HApY>XHOMY BO34yxy 1 onpegensiembiii no CHull 11-3-79;

B - no6aBoOYHbIe NOTEPU TENNOTbl B AOMSAX OT OCHOBHbIX TEMJIOMNOT epb, YYNTbIBAEMbIE /1A
HapY>XHbIX BEPTUKa/IbHbIX N HAKIOHHbLIX OrPaXAaroLMX KOHCTPYKUWUIA 3[4aHMA COrnacHo
Taon. 3.




ﬂ,06aBO‘-IHbIe noTepu TensoThbl

Tabnuua 3
dakTop, KOTOpbIM 06YC/I0BNEHbl  [,0- (OrpaxaeHus, nNpu pacyeTe KOTOpbIX Y4 U-
6aBOYHbIEe NOTEPU TENNOTHI TbIBAKOTCA A06aBOYHbIE NOTEPU B
BeTtep co ckopocTbio* A0 5 M/C OpuveHTMpOBaHHbIE Ha Harnpas/ieHus, 0,05
oTKyga [AyeT BeTep B sHBape CnNo-
BeTep co ckopocTbio* 5 M/c n 6onee BTOPHEMOCTbIO* He MeHee 15% 0,10
BbICOTHOCTb 3@HWIA:
34aHu1s BbICOTOWN OrpaxaeHunsi NepBoro 1 BTOPOro aTaxewn 0,10
10 -15 aTaxel OrpaxaeHnsa TpeTbero ataxa 0,05
3aHns BbICOTOM OrpaxeHunsi NepBoro U BTOPOro aTaxen 0,20
16 ataxeli 1 BblLe OrpaxieHuns TpeTbero araxa 0,15
OrpaxaeHnsa 4eTBepToro ataxa 0,10

*CKOPOCTb B AiHBape cornacHo CHuMM 2.01.01-82

2.4. MNotepn Tennotbl Qp, KBT, paccuntbiBaloTCA 418 KAXKA0r0 NoMeLleHns, B KOTOPOM eCTb
X0Ts1 6bl OAHO OKHO, NO hopmyne:

Qe = 0,337. Aq. h(ts - ti) - 1073, (4)

rae A, - NowWaab nona nomeLLeHns, M2

h - paccTosiHne oT nona o NoTonka, M, Ho He 6o ee 3,0;

0,337-koachchuumenT, kBT/(K.m3).

[Nnsa nomeweHnii o6LeCcTBEHHbIX 34aHWi C TepMETUYHO 3aKpbIBAKLMMUCA OKHaMU pek o-
MeHAayeTcsa npuHuMaTb Qg= 0 NpuW YCNOBMKU, YTO B HUX HEMPEPLIBHO B TeyeHne paboyero Bp e-
MeHn bygeT paboTaTb cucTemMa NPUTOYHON BEHTUNALMM NOAOTPETLIM BO 34YXOM.

Motepu Tennotel Qg, KBT, Ha HarpeBaHMe Hapy>XHOro BO34yxa, MPOHMKaKLWero Bo BXO A-
Hble BECTUOIONN 30aHNIA Yepe3 HapyXXHble ABEpU Npy OTCYTCTBUM BO3AYLUHO -TEMN/I0BbLIX 3aBEC U
0[HOM BXOAHOM TaMbype crnefyeT paccunTbiBaTb N0 oopmMyne:

Qg = 0,7(H+0,8p)(te - tw) - 10, (5)

rae H - BbicoTa 34aHns, M, OT HU3a BXOLHOW ABepu [0 NepeKpbITUA NECTHUYHON KNeTKK,;
p - KONIMYECTBO JII0AEN, HAXOAALMXCA B 30aHUN.

Mpn ABYyx BXOAHbIX TaMbypax BenuuuMHy Qg, paccumTaHHyto no dopmyne (5), cnepyet
npuHUMaTh ¢ KoadhduumeHTom 0,6.

PacueTt TennoTbl Ha HarpeeBaHne HapyXXHOro Bo3ayxa, NMpPoHMKatoLWwero yepes Asepu ota n-
IMBaeMbIX He3abIMNAEMbIX IECTHUYHbLIX K/IETOK C MO3TaXHbIMW BbIXO4aMU Ha JIOLKUW, CN e-
ayet Bectu no cpopmyne (5) npu p=0, npuHUMan 41A KaxXAoro ataxa 3HayeHne H, paBHoe pa c-
CTOSIHUIO, M, OT HM3a [ABEpU paccymTbiBAEMOro aTaxa [0 NepekpbITUA IECTHUYHOW KNEeTKU.

[ns BXOAHbIX BeCTUGoNel 34aHnin ¢ BO3AYLUHO -TEMNI0BbIMY 3aBecaMu Be/iMunHy Qg yuu-
TbiBaTb He crepayer.

2.5 Motepu TennoTel Qa, KBT, TpybonpoBogamu, NPOXOAALMMI B HeoTannBaembix n o-
MeLLeHnaxX, cnefyet onpefenAaTb C yYeToM 3(PAEKTUBHOCTU TENIOU3ONALMOHHON KOHCTPY K-
umun. MpepensHo AonycTuMoe 3HavyeHne Qaomax Cnepdyet onpefensatb no gopmyne:

Qomax = >Lqg 10 31 (6)
rae L - J/IMHbI y4acTKOB TenIon30npoBaHHbIX TPYBONPOBOA0B Pas3/INyHbIX AUaMeTPOB, M;

g - HOpMMpPOBAHHAas IMHENHas NJIOTHOCTbL TENIOBOrO NOTOKAa, BT/M, npuHuMmaemast ans T e-
NJ0U30/IMPOBaHHbIX TPYO6ONPOBOAOB COrflacHo Tabn. 4.




HOpMVIpOBaHHaFI NNHEeNHasa NNOTHOCTb TEM/I0BOro NoToKa

Tabnuua 4
Tpy6onposos, TennoBon NOTokK, BT/M, Npn yCI0BHOM NpoxoAe TpybonpoBoaa, Mm
15 20 25 32 40 50 65 80 100 | 125 | 150
MopatroLnii 14 16 18 19 21 23 27 30 33 38 42
O6partHbIit 9 10 11 12 13 15 17 20 22 25 28

TonwpyHa Tenson3onsaUMoHHOro C/losi TPY6OMNPOBOAOB A0/MKHA 06ecneumBaTb JIMHEWHYO
MIOTHOCTb TEM/I0BOro NOTOKA HE Bbile HOPMUPOBAHHOIA.

2.6. PacueTHoe rofioBoe TensonoTpe6sieHne CUCTEMOW oTonneHns 3aanns, Qo X, He
JI0/HKHO NMpPEBbILLATh BE/IMUYNHBI, PACCUMTLIBAEMOIA MO hopMyne:

Qron= 0,0864Q S a-b-c/ (ts - 1) , (7)

roe 0,0864 - KO3(hPULMNEHT, YACNIEHHO PaBHbI OAHON MUIIMOHHON YacTu KONMYecTBa CeKyH/,
B CyTKax;

Q - TensioBasi MOLLHOCTb CUCTEMbI OTOMNEHUS, KBT;

S - pacyeTHOe KONMYecTBO rpasyco-CyToK OTONUTENIbHOIO Nepuoaa, npuHuMaemMoe no
Tabn.5;

a - KoathhmUMeHT, paBHbIli 0,8, KOTOPLIV YUNTbIBAETCS A/19 0OLECTBEHHbIX 34aHu i, 060-
pyAoBaHHbIX npubopamn aBTOMaTUYECKOro YMEHbLUEHUSA TEN0BON MOLHOCTY B
Hepaboyee Bpems;

b - koadhpmumeHT, paBHbliii 0,9, KOTOPLIN yunTbIBAETCA Npu NpUuMmeHeHumn PTK;

C - KO3hpUUMEHT, paBHbIin 0.95, KOTOPbLIN YUNTbIBAETCA /19 34aHUIA, NPOEKTUPYEMbIX C
ycTpoictBamu A1 nogpacazHoro aBTOMaTUYECKOro perynimpoBaHusi.

PacueTHOe KO/MYEeCTBO rpayco-CyToK S 0TONMTENIbLHOTO Neproaa A151 HeKOTOPbIX TopooB Y K-

paviHbl
Tabnuua 5
"opopn, S "opoa S "opoa S

BuHHMLA 3610 |/lyraHck 3528 |TepHonosnb 3515
JHenponeTpoBckK 3325  [Jlyuk 3403 |Yxropopg 2657
JoHeLk 3623 |/IlbBOB 3476 |Peopgocus 2174
Kutomup 3610 ([HvkonaeB 2904 |[XapbkoB 3799
3anopoxbe 3202 [Opecca 2805 [XepcoH 2906
VIBaHO-®PpaHKOBCK 3330 |lMontaBa 3721 [XmenbHuuKuit 3553
M3amaunn 2812 |PuBHe 3555 |Yepkacchbl 3591
Kepub 2174 |CeacTtonosib 2015 [YepHuros 3763
KneB 3572  |Cvmdpepononb 2544  |YepHoBLUbI 3228
Knposorpag 3515 |Cywmbl 3997 |AnTa 1613

3. KOHCTpynpoBaHue cnuctem

3.1 CucTembl OTOMIEHNS COCTOAT U3 UCTOYHUKA TEMNI0BOW 3HEPruu, y3na npuroToBeHus
Ten/I0OHOCUTENS, PasBoAsALLMX TPYyOONpPOBOAOB, BETBENW, NOABOAOK U OTONUTENIbHbIX NPUGOPOB.
NCTOUYHMK TEN0BOI 3HEeprun -MecTHas KoTeflbHas Wan TensoBas CeTb - NPOeKTUpyeTcs B CO-
OTBETCTBUM C TPeO6OBaHMAMY COOTBETCTBYIOLUMX HOPMATMBHbLIX [JOKYMEHTOB. Y3en npur o-
TOB/IEHWSI TEMN/IOHOCUTENA B MECTHOM KOTeslbHOM pa3pabaTbiBaeTcA B COCTaBe MpoekTa K o-
TenbHON. [MpoeKT TensI0BOro NyHKTa 34aHNsA NpU LEHTPa/IM30BaHHOM  TEM/I0CHAGXeHUN pa 3-
pabaTbiBaeTCcA N0 HOPMaMm NPOeKTUPOBaHUSA TENI0BbIX CETEN.

3.2 Pa3Bogsime TpybonpoBoabl COEANHAIT UCTOUYHMK TEMNSI0BOW 3HEPrun 1 y3en npur o-
TOB/IEHUS TEMN/IOHOCUTENS C BETBAMMW CUCTEMBI.

Pa3Boaku MOryT ObITb FOPU3OHTA/IbHLIMU U BEPTUKAIbHBIMU.




Opu30oHTas/IbHas pasBofKa MOXET OblTb BEPXHEN, HWKHE Unmn cMellaHHol. Mpu BepxHei
pa3BofkKe, NPUMEHAIOLLENCA 0BbIYHO MPU TENI0CHatXEeHUM OT KPbILWHOM KOTeNbHOW, noja to-
W11 1 obpaTHbI TpybonpoBoAbl NPOKNaAbIBAKOTCA, Kak npaBu/io, No yepgaky 3gadus. Mpu
HKHEl pa3Bogke ob6a TpybonpoBoLa NpoKnaAbIBalTCA B Nogsasie, a Npu ero oTcyTCTBUM - B
LLOKO/IbHOM WX B NepBOM 3Taxe. Mpu cMeluaHHOW pa3BoaKe OAWH U3 pasBoAAWmx Tpyobonp o-
BOZ,0B NPOKNaAblBaeTcs Mo yepaaky, a BTopor - no nogsasnty.

BepTukanbHble pa3Bofky OObIYHO MPUMEHSIIOTCA B OOLLECTBEHHbIX 3[aHUAX, a Takke B
XWMbIX AOMax, 060pyA0BaHHbIX KBAPTUPHLIMU CUCTEMAMU OTOM/IEHNS.

Pa3Bofkn Tpy6onpoBOLOB C MOMYTHbIM ABVMXEHWEM BO/bl KOHCTPYMPYIOTCHA Takum o6p a-
30M, YTOObI NMPOTSXEHHOCTb LIMPKYNALMOHHBIX KOJel, yepe3 Bce BETBM CUCTEMbI Oblna OfuH a-
KOBOA.

B MHOroaTaxHbIX 34aHUAX C BEPTUKaNIbHbIMW [ABYXTPYOHbIMW CUCTEMaMW  OTOMNEHUA
[O/MKHA NMPOEKTUPOBATLCA, Kak NpaBu/io, HUXHASA pa3BoaKa maructpanei, a npyu TennocHabx e-
HUW OT KPbILLIHOWM KOTENIbHOWN -BepxHSAsA (N0 Yyepgaky) passogka nogarouwero n oébpaTHoro T1pyob o-
npoBofoB. CMellaHHas pa3Bojka MarmcTpasibHbiX Tpy6onpoBooB (o4Ha Tpyba Ha uyeppake ,
BTOpas - B NoJBasie) He peKoMeHAyeTCs U3 -3a HEBO3MOXHOCTM YCTAHOBKN Ha CTOSIKaxX perys -
TOPOB nepenaja AaB/eHns.

3.3 BeTtBu Tpyb0onNpoBOoAOB COEAMHAOT passodawme TpybonposoAbl C noaBogkamum K
OTONUTE/IbHbIM  MpubopaM. [10  pPacnosioXeHWo B MPOCTPaHCTBE BETBU MOrYT ObITb BEPTU-
KaUlbHbIMW WU/IM TOPU30HTa/IbHbIMU. BepTukasibHble BETBU MPUHATO Ha3bIBaTb CTOAKaMMU.

Mo cnocoby npucoeguHeHs NOABOLAOK BETBU MOTYT OblTb OAHOTPYOHLIMU NN ABYXTPY 6-
HbIMW.

B mecTax nogknoyeHusa BeTBel K pa3BogsLLmMM TpybonposBogam [O/HKHa yCTaHaB/IMBaT b-
cA 3anopHas apmatypa. PekomeHayeTcsi NPUMEHsSITb, Kak NpaBwui0, BEHTUM C OTBEPCTUSMM
ANs cnvBa BOAbl UK BbiNyCka Bo3ayxa. [Mpu oTCyTCTBUM Takux BEHTUNEN cnedyeT npegycMa T-
pvBaTb TPONHUKM C KpaHamu.

MecTa npucoeivHeHNs CTOSKOB K pa3BoAAaLmMM TpybonpoBoAamM AO/KHbI pacnona rarbes
Ha paccTosiHUM He MeHee 1 M OT OCu CToslka OJ/18 TOro, YTo6bl 0CNabuTb YCUNWA, Bbl3BaHHbIE
TemnepaTtypHbIMU YAMHEHUAMU TPYy60onpoBoAoB. CTOAKM U NPSAMOJIMHEVIHbIE TOPU30HTa/IbHbIE
BETBM O/IMHON 48 M 1 60/1ee A0/KHbI NPOEeKTMPOBAaTLECA C KOMMeHcaTtopamn B cepeguHe cTo -
Ka.

B BepxHeli Touke CTOSIKOB CUCTEM OTOMJIEHWUS C HWKHEW pa3BOAKOW AO/KHbI yCcTaHaBn W-
BaTbCA aBTOMAaTUYECKNe BO34YXOBbINyCKaTesu.

B XnnbIX fOMax pekoMeHAYyeTcA NPOeKTMPOoBaTbh KBAPTUPHbIE CUCTEMbI OTOM/IEHNSA C rop Y-
30HTa/IbHbIMY ABYXTPYOHbIMY BETBAMKW TPybONpoBOAOB, NPOKNnaAbiBaeMbl MU B NOAY WU MO
navHTycam. B cnyyae, ecnu B XXunom gome He npefycMmarpuBaeTcsl ycTaHoBKa npubopos kBa p-
TUPHOTO yyeTa Tens10noTpebeHns CUCTEMON OTOM/IEHNS, pEKOMeHAYeTCS NMPOEKTUPoBaTh BE p-
TUKaJ/IbHble ABYXTPYOHbIE CUCTEMBI.

3.4 MNogBoakn coeAVHAOT OTONUTENbHbIE NMPUOOpP bl C BeTBAMM (CTosiIkamu). Ha noaso A4-
Kax K oTonuTeNbHbIM Npréopam ABYXTPYOHLIX CUCTEM OTOMNMEHUA AO/DKHA YCTaHaBNMBaTbLCA
apmaTtypa B coOoTBeTCTBUN C M. 4.1.

3.5 MpuMepbl NpUcoeMHEHUSA OTONMUTENbHLIX NPUOOPOB K BETBAM U pa3BofALLMM TPyo O-
npoBojam npusefeHbl Ha puc. 1-6.

MpuBefeHHbIE Ha PUCYHKax MpUMepbl He UCYepnbIBaT BCEr0 MHOXECTBA BO3MOXHbIX
KOH(purypaumii oTONUTE/NbHLIX CUCTEM, HO OHW OXBaTblBAlOT Hambosiee 4acTo NpYMeEHSIeMble
KOMOVHaUMKN pa3BoasLLmx TpybonpoBoaoB, BETBEN 1 NOABOAOK.

Cuctema OToNIEHNSA C FOPU3OHTA/IbHOM BEPXHEN pa3Bof KO U BEPTUKasIbHbIMU ABYXTPY 6-
HbIMW CcTOSIKaMK (pUC. 1) MOXEeT NPUMEHATLCA B 34aHUN C KPbILHOW KOTENIbHOW MPpU Hannuumn B
HeM uyeppaka. [ns Toro, Ytobbl MOXHO ObINO CNUTL BOAY M3 CTOSIKOB BO BPEMSI PEMOHTa, B
HKHEW MX 4acTu JO/MKHbI ObITb CMYCKHble BEHTUNW. Nepes KaXabIM 0TO NUTE/TbHbIM NPYGopoMm
ycTtaHoBNeH PTK. Ha cTodkax nokasaHa pyyHas oTkK/odaloLlaa apmMmarypa ¢ 0TBepcTueM, yepes
KOTOpPOE CTOSAK MOXHO OMOPOXHSATb WU/IM BbIMYCKaTb U3 HEr0 BO3AYX.

Cuctema OTONMEHUSA CO CMELlaHHOW rOpM30HTa/IbHON pPa3BOAKOM, OAHOTPYOHLIMY CTOSIK a-
MW 1 perynmpyembiMn BPYUYHYIO KpaHaMmu (pyc. 2) NpUMEHSIeTCA B 34aHnK ¢ Yepaakom 1 noas a-
IOM B TeX cny4yasx, Koraa BbiCOKMe TpeboBaHUS K YPOBHIO TEN0BOr0 KoMdopTa He npeabs B-
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NSOTCA, a OrpaHUYEHHbI B cpeAcTBax 3aka3uuK BbINOHWA HEOOX0AUMble 060CHOBAHUA U M O-
Ny4ynn paspeLleHne Ha NPUMEH eHNE OAHOTPYOHON cucTembl oTonneHns 6e3 PTK.

Cuctemy OTONNEHUS C BEPTUKa/IbHOW PasBOAKOW U ABYXTPYOHbIMU TOPU3OHTAsIbHbIMU
BeTBAMU (puC. 3) pEKOMEHAYETCA NMPUMEHSTL TaM, rae HeT TEXHUYECKNX 3Takel ANsa npokna a-
KM pasBoasLwmnx Tpy6onpoBogoB. Ecnn B NoMeweHnsx HeT 6as1 KOHOB, TOPU30HTasIbHble BETBU
yA06HO NpoknaabiBaTb BAOMb HAPY)XHOW CTEHbl HA YPOBHE MIMHTYCA WM BHYTPU CNeunasibHO
N3roTaB/MBaEMOro AeKopaTMBHOIO NANHTYca. Tam, rae ecTb 6askKoHbl, FOPU30OHTa/IbHYIO BETBb
NnpoknagbiBatoT B Mosy.

CucTeMbl OTOMIEHUA C HWXHEW Pa3BOAKOM U B ePTUKA/IbHbIMU ABYXTPYOHBLIMU CTOSIKAMU
(puc. 4) NpuMeHATCA B 34aHusIX, rae HeT yepgaka, a TpeboBaHust K YPOBHIO TEMIOBOIO KO M-
dhopTa gocTtaTtoyHo BbICOKN. 3aecb PTK CcTOAT y Kaxkaoro paguaropa, a Kpome Toro, Ha CTosikax
yCTaHOBJIEHbI PErYNATOPbLI Nepenaga AaBneHns, KoTopble CnocoobCcTBYOT 60s1ee 3hheKTUBHOINA
pa6ote PTK.

Cuctema OTON/IEHMSI C OMPOKUHYTOM CMEeLUaHHOW pa3BoaKoi (PUc.5) MOXET NPUMEHSATbLCS
B TeX C/yyasix, Korga HeT BO3MOXHOCTM XOPOLUO TensIon30/MpoBaTh [/1aBHbIA CTOSIK C TEM,
4TOO6bI M36exaTb U3NMNLWHUX TENI0BLIX NOTEPb. B 0AHOTPYOHBbI X cMCTEMaXxX ONPOKUHYTas LMPK Y-
NAuMA cnocobCTByeT Takke 60osiee paBHOMEPHOMY pasMeLLLEeHUI0 CEKUMA paamaTopoB Ha pa 3-
HbIX 3TaXax O4HOro CToskKa.

Cuctemy OTONNEHUS C BEPTMKa/IbHON pPa3BOAKON M OAHOTPYOHbIMWM TFOPU3OHTa/TbHLIMU
BETBSAIMU C PYMNnoBbIM aBTOMaTUYECKUM perynmpoBaHnemMm (puc. 6) pekoMeHAyeTcs NpUMeEHATb
B 34aHMAX C 60/1bLIMMN NOMELLEHNAMU, B K&XKAOM N3 KOTOPbIX YCTAHOBIEHO HECKO/IbKO OTOM U-
TesNlbHbIX NPMOOopPOB.

3.6 [ByXTpyOHbIE CUCTEMbI OTOMN/IEHUS B 34aHNSIX BbICOTON 48 METPOB 1 6osee pekome H-
AyeTcs pasfensaTb Mo BepTUKa/Iv Ha ABe UKW HECKO JIbKO rmapaBanyeckm 060C061eHHbIX 30H C
LUMPKYNALMOHHBIM HACOCOM B KaXK,0M 30HE.
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Puc. 1 Cxema chparmeHTa cucTeMbl oTonsieHusi ¢ | Puc. 2 Cxema pparmeHTa cuctemsl oT o-

roOpM3oHTasIbHOI BEPXHEN pa3BoAKON, BEPT U- NAEHNSA CO CMELLAHHOM ropU30oHTasIbHOW
Ka/lbHbIMW ABYXTPYOHbIMW BETBAMM (CTOSAKAMU) C | pa3BOAKON, BEPTUKasIbHbIMU O4HOTPYOH bl-
OLHOCTOPOHHMM (Cnesa) 1 ABYCTOPOHHUM Np U- M1 BETBAMMU (CTOSIKAMU) C OAHOCTOPOHHUM
coeVHeHNEeM pasmaTopos. npucoeivHeHneM paanaTopos.

1 -Tpy6onpoBoAbl BEpXHEW pa3BoaKu 1,2- Tpy60NpoBOAbI CMELLaHHON pa3BoaKK
2,3 - BepTuKanbHaa ABYXTPYOHasA BETBb (CT 0SK) 3- OQHOTPYOHBIN CTOSIK

4 - nogsogka 4- nogsogka

5 - pagmaTopHbIil TepMoCTaTUYECKUIA KnanaH 5- paavaTopHbIil LWapoBOW KpaH

(PTK) 6-0TKNHOYAKOLLMIA LLIAPOBOI KpaH Ha CTOsIKe
6 - oTONUTE/bHbBIA NPUGOP 7- CNYCKHOM KpaH

7 - 3anopHbIA BEHTU/b C OTBEPCTUEM A8 Cnycka | 8 - BO3AYLUHbIN KpaH

8 - CNyCcKHOIN BEHTW/Ib 9 - oTONUTE/ILHBIN NPUGOP
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Puc 3 Cxema oparmeHTa CMCTEMbI OTOM/IEHMSA C O4HOCTOPOHHEN BEPTUKA/IbHOIN pa3BOAKOMN,
[ABYTPYOHbIMU rOPU3OHTA/IbHLIMY BETBAMY

1 - marnctpasb, 2 - Tpy60npoBOAbl BEPTUMKA/ILHOW Pa3BOAKW, 3 - TOPU3OHTa/IbHAsA BETBb, 4 -

OTONUTE/bHBIN NPU6GOP, 5,6 - 3aNOpHbIE BEHTUN C APEHAXKHBLIM OTBEPCTMEM, 7 - NOABOAKA,

8- PTK, 9 - BO3aYyLWHWK
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Puc.4 Cxema pparmeHTa CUCTEMbI OT O-
MAEHNS C HWKHEN pa3BOoaKOW, BEPTUKaUT b-
HbIMW ABYXTPYOHBIMU CTOSAKAMU C OfH O-
CTOPOHHUM (CneBa) U ABYCTOPOHHUM Mp U-
coefVHeHVEM paanaTopos

1 - Tpy60npoBOAbl HUXHEN pa3BOKM

2 - ABYXTPYOHbIE CTOSKM

3-PTK

4 - nogesojka

5 - BO3AyLUHbI aBTOMaTMYECKUA KnanaH
7 - 3aMN0pHbI BEHTU/b C OTBEPCTUEM ON1A
cnycka

8 - perynsaTtop nepenafja fasneHus

Puc.5 Cxema chparmeHTa CUCTEMbI OTOMNJIEHUS C
ONPOKUHYTON CMELLIAHOWN pa3BoAKOl, BEpTUKa b-
HbIMW OHO- N ABYXTPYOHLIMW CTOSIKAMW C pery-
IMPYEMbIM OHOTPYOHbIM CTOSIKOM

1,2 - Tpy60npoBOAbl CMELLAHON pa3BoaK/

3 - ABYXTPYOHbI CTOSK

4- 0HOTPYOHBIN CTOSIK (Hanp., AJ1s1 KOpWU4,0pPOB)
5 - oTONUTENbHBIN NPUGOP

6,8- nogBoaka

7 - pagnaTopHbIi TEpMOCTaTUYECKNIA KnanaH

9 - WapoBo KnanaH

10- BO3AYLLUHbIA aBTOMATUYECKUIA KnanaH

11- 3ambIKalOLNIA Yy4aACTOK

12- 3anopHbIil BEHTWU/b C OTBEPCTUEM A/151 CMY CKa
13 - perynatop nocTosHCTBA pacxoja
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Puc.6 Cxema ®parmMeHT CUCTEMbI OTOM/IEHNS C BEPTUKA/IbHOIN Pa3BOAKON, ABYCTOPOHHUMM
OZIHOTPYGHbIMU TOPU3OHTA/IbHBIMI BETBSIMU C FPYNNOBLIM aBTOMATUYECKUM PEryMpPOBaHnem

1 — maructpasib, 2 - Tpy60npoBOAbl BEPTUK&/IbLHON pa3Boaku, 3 - ropusoHTasibHas BeTBb, 4 -
noaBofka, 5- Wwaposol kianaH, 6 - oTonuTeNbHbIA Npubop. 7 - 6ainac, 8 - Bo3gyLiHuK, 9,11 -
3anopHble BEHTWIM C OTBEPCTMEM A1 crnycka BoAbl, 10 - rpynnoBoil TepMOCTATUYECKUIA Ka-
naH C BbIHOCHbIM AATYMKOM.

4. Vicnonb3oBaHWe paanaTopHbIX TEPMOCTATUYECKMX K NlarnaHoB

4.1 OTonuTeNbHble  NpUOOpPbl  [O/MKHbI  MPOEKTMPOBATLCA C pPagmaTtoOpHbIMU TepM O-
ctatnyeckumu knanaHamu (PTK).

PTK ponyckaeTcsa He ycTaHaB/MBaThb:

BO BCNoMoraTesibHbIX NMOMELLEHUAX XWU/bIX U OOLLECTBEHHbIX 34aHuii (Kopugopax, nec T-
HUYHBIX KNleTKax; CaHUTapHbIX Y3/1ax, KNnagoBblX, rapAepobHbIX U ApYrMX NoMeLLeHUNAX), B KOT O-
PbIX 04N HAX0[ATCA HENOCTOAHHO;

Ha NoABOAKE K O4HOMY M3 OTOMUTESIbHbIX MPUOOPOB MPK YCMOBUW, YTO Ha APYroMm, YCT a-
HOB/IEHHOM B TOM )€ MOMELLEHNN, TaKOM e WUn 60/bLiemM No MOLLHOCTU Npubope ycTaHOBKa
PTK npepycmoTpeHa;

Ha MoABoJKax K OTONUTEeNIbHbIM NpubopaM OOHOTPYOHbIX BETBEN (CTOSIKOB) CUCTEM OT O-
nneHusa cornacHo n. 1.5.

B NOMELLEHMAX, B KOTOPbIX TeMNepaTypa aBToMaTu4ecky NogaepxmBaeTcs yCcTpoicTBamu,
OT/IMYHBLIMKU OT PTK, Hanpumep, peryndaropamMm MeCcTHbIX KOHAMLNOHEPOB.

B nepeuncneHHbIx cnyyasx Bmecto PTK gomkeH ycTaHaBmMBaTbCA Py4YHOI KnanaH ¢ BO 3-
MOXHOCTbHI rMapaB/IMyeCcKo HaCTPONKN.

4.2 B Tex cnyyasx, korga B O4HOM MOMELLEHUN YCTAHOB/IEHO TpWU 1 6oslee  OTOMUTEN b-
HbIX npubopa, NpUCOeAMHEHHbIX K OAHON BeTBW TpybonpoBoaoB, BMecTo PTK pekomeHay-
eTC  ycTaHaB/MBaTb PerynupyoLwuii kanaH Ha rpynny pagnaropos.

4.3 [ByxTpy6HbIE cucTemMbl oTonsieHnsa ¢ PTK npy 3aBuCMMOM npucoeguHeHUmr K Tensoc e-
TW [O/DKHBI MPOEKTUPOBATLCA C LMPKYNALMOHHLIM HAacoCOM.  lpumeHeHWe  BOAOCTPYMHBIX
HacocoB (3/1€BaTOPOB) C HeperynupyembiM COMJIOM B TakKMX CUCTEMAaxX He Aonyckae TCs.

4.4 PTK po/mkHbl noabupatbca MO UX  TMApPaB/IMYECKO XapakTepucTuke, oTB e-
yaroLLein 30He nponopumnoHansHocTy 2K.

Ha nopatowiein nogsoake K OTONUTENbHOMY NPUOOPY ABYXTPYOHOW CUCTEMbI OTO MIEHUS
3[laH1s, B KOTOPOM YCTaHOB/IEHO 15 1 6051ee oTtonuTesibHbIX NpnoopoB ¢ PTK, AO/MKHbI YCT a-
HaBNMBaTbCA TepMOCTaTUYECKME KanaHbl C YCTPONCTBaMUN A1 UHAMBUAYaIbHOW rMapaBvy e-
CKOI HaCTpPOIKuN.

Ha nogatowiein noaBoake K OoTONUTEsSIbHOMY Npubopy ABYXTPYOHOW CUCTEMbI OTOM/ eHUs
Heb0oNbLIOro 34aHns, B KOTOPOM 06LLee KO/IMYEeCTBO OTOMUTESbHbIX MPUOOPOB C TepMocTarT U-
yecknmun KnanaHamu He npesbilaeT 15, gonyckaeTca ycTaHaB/IMBaTb TepmocTaTtuyeckue Kn a-
naHbl, He MMeloLLMe YCTPOWCTB ANS UHAUBUAYAbHOW r’MapaBInyeckoi HaCTPONKK.

4.5 B npoektax cucTem OTOMJIeHUss Heobxoaumo ukcupoBaTtb pacyeTHoe (NMPOEKTHOE)
nosioXeHne npeaBapuTenbHON HacTpoikm PTK, KoTopoe [o/mKHO ObiTb peann3oBaHo B Mp O-
Lecce Hanafgkm cuctembl OTonneHus.  paBWIbHOCTbL  NpeaBapuTeNlbHOW  HACTPOMKU
AOJ/DKHA NPOBEPATLCA MHXEHEPHO -TEXHUYECKMM NEePCOHAIOM.

Heo6xoaMMOCTb NpoBeAeHNA B CUCTEME OTOMNieHns paboT Mo npegBapuTesibHOW H a-
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CTPOViKe MOXeT ObITb UCK/OYEHa Mpu npumeHeHnn mogmdukaummn PTK ¢ dmkcupoBaHHbIM B
3aBOJCKMX YCMOBUAX 3HadyeHveM Ky lMpu aToM crefyeT yunTbiBaTh, YTO OWMOKa rmapas/ivy e-
CKOro pacyeta 06ycnoBuUT He06XxoAMMOCTb 3aMmeHbl PTK Ha nnowaake ctpoutenscrsea.

4.6 Mpu BbIGOpe TMNA PTK cnepyeT otaaBaTtb npegnovteHne 1eM Mogudukaumam, B K O-
TOpbIX NpeABapuTesibHas HacTpoWika U perynimpoBaHue COBMeLLEeHbl B OAHOM yCTpoiicTBe. He
peKoMeHAyeTCcA ycTaHaB/nMBaTb Ha 06paTHOM NOABOAKE pajuaTopa crneuuasbHble Knanabl
AN PYYHOW NpeABapuTENlbHOM  HacTpPOMKW, ecnvM  Ha  nojawoleli  noABoake ycTaHa B-
nuBaetca PTK. KnanaHbl ¢ py4yHOW npefBapuTesibHOW HaCTPOMKON [O/MKHbI NMPUMEHSITLCA Ha
obpaTHbIX NOABOAKAX PafMaTtopoB [ BYXTPYOHbIX BETBEW, €C/IM Ha UX NojarLlimx noaBoaKax
yCTaHaB/IMBaeTCA pyyHas OTkK/ovarLas apmarypa (Hanpumep, B caHy3snax).

4.7 AByXTpYyOHbIE CTOSKN CUCTEM OTOMNEHNS C HUXXHEN U C BEPXHEN pa3BOAKOW, K KOTOPbIM
npucoegnHeHo 6osiee 10 oTtonuTenbHbIX NPUGopoB ¢ PTK, pekome HAyeTcs NpOeKTMpoBaTb C
perynatopamu nepenaza AasneHuna. Perynatopbl nepenaja faBneHna [0/KHbI Takke YCT a-
HaBNMBAaTbCA Ha ABYXTPYOHbIX CTOSKaX MpU HEo6XOAMMOCTM YMEHbLUEHUs pacnosiaraemoro
[aBneHns Ha TepMoCcTaTUyecknX knanaHax o 3HayeHuin meHee 25 klMa.

[Opu30HTa/IbHblE BETBM CUCTEM OTOMJIEHWUA 3[aHWi BbICOTOM 36 MeTpoB M 6osee pek o-
MeHZyeTcsa NoAKIYaTh K pa3BofsluymM Tpybonposogam ¢ YCTaHOBKON perynsatopos nepenaga
[aB/ieHNsA He3aBNCMMO OT KONIMYEeCTBa NPUCOEANHEHHbIX K BETBU OTOMUTENbHbLIX NPUGOPOB.

OAHOTPYOHbIE CTOSIKM (BETBW) CUCTEM OTOMJIEHNS 3[4aHWIA, B KOTOPbIX NPENUMYLLLECTBEHHO
NCNONb3YTCA ABYXTPYOHbIE CTOAKM C YCTAHOB/IEHHbIMU Ha NoABoAkax K paguatopam PTK, p e-
KOMeHAyeTCAa NPOoeKTUpoBaTh C perynaropamm pacxoga.

[ByxTpyb6Hble N O4HOTPYOHbIE CTOAKW (BETBM), K KOTOPLIM npucoegnHeHo ot 5 go 10 pa-
AVMaTopoB, a Takxe CTOSKKUM C KOMMYecTBOM paguatopos 11 v 6onee, ec/iv Ha HUX He npej y-
CMOTpPEHa YyCTaHOBKa PerynsaTtopoB nepenaja AaB/eHWA, peKOMeHAyeTCs MPOeKTUpoBaTb C
PYy4YHbIMN GaNaHCUPOBOYHBLIMY KnanaHaMu.

5. TmapaBnnyeckuin pacyer

5.1 PacueTHblIli pacxop Ten0 HOCUTENA B CUCTEME OToNNeHns G, Kr/u,cnepyet onpege-
NATb Mo dhopmyre:

G = 3,6-10°Q/(cAt), (8)

roe Q -TensioBas MOLWHOCTb CUCTEMBI, KBT, Bbluncnisemas no gpopmyne (1):
C - yAe/ibHas TennoemMKoCcTb BoAbl, pasHas 4,187 kx/(kr.°C);
At - pa3HOCTb TeMneparyp Ten/IoHOCUTENA Ha BXOAE B CUCTEMY U HA BbIXOAE U3 Hee, KOT O-
pyto ANna OBYXTPYOHbIX CUCTEM pekoMeHAyeTCcs NpuHuMaTh pasHoli 20, a 418 0fH o-
Tpy6HbIX - 25 nnun 30°C.

5.2 flaBneHue PH, klMa, UMPKYNALMOHHOIO Hacoca CUCTEMbI OTOMIEHUA cneayeT onp e-
[ensTb no opmyrne:

Py =1,1 (APco — 0,4 Pg), )
roe APco - notepa gasneHus, kfla, B cMcTeme OT ONnJ1eHuns;
Pe - MakcumasibHoe ecTecTBeHHoe fassieHve, Klla, KOTopoe paccuuTbiBaeTcA
no coopmyrie:
Pe =10 -3 9[3 - At (Hmax. np. — HI/IT.) (10)

re g - yckopeHue cBo60AHOro nagenus, pasHoe 9,8 m/c? ;
B - cpeaHee npupalleHne 06 bEMHON Macchbl BOAbI NPy oxnaxaeHnn ee Ha 1°C, kKoTopoe
B MWHTepBasie TemmnepaTtyp TensioHocutena 65...95°C npuHumaeTca pasHbimM 0,624
3
kr/(M°K);
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At - pacyeTHasi pa3HOCTb Temneparyp BoAbl B NofaroLem n obpatHom Tpybonposogax
cucTembl otonsieHus,°C ;
H max. np. - OTMETKa, M, OTONUTENBLHOrO Npnbopa, Hanbonee yaasieHHOro No BepTukaan ot
NCTOYHUKA Tenna,;
Hy,r - OTMEeTKa, M, UCTOYHMKA Tenna.
Mpn pacnonoXxeHMn NCTOYHUKA Tenna B Nnogsasie 3[4aHuns Bblp aXeHne B CKObKax popmyrbl
(10) 1, COOTBETCTBEHHO, BE/IMYMHA €CTEeCTBEHHOIo AaBfieHus OyayT MMeTb MOSIOXMTEeNbHOe
3HayeHune, a B crlyvae KpbILWHON KOTesIbHOW - oTpuuaTesibHoe.
Mpn At =20 ° Pg =0,122 (Hmax. np. — Hur) (10a)

5.3 Cuctema OTOonNeHNs A0/mkKHA 6bITh 3aKOH CTPYMPOBaHa Takum 06pa3oM, YTOo6bI BbIMO /1-
HS/I0Cb YC/IOBUE:

APco > A Pelz, (11)

roe A - KoOad(prUMEHT, KOTOPbIV peKOMeHAyeTCA NPMHUMATb paBHbIM 7 ANs ABYXTPYOHOI 1 5
AN OAHOTPYGHON CUCTEMbI OTOMNIEHUS;
Z - KO/IMYECTBO rMApaBANYeCcKn 060COBMEHHbIX 30H, HA KOTO pble CMCTEMA OTOM/IEHUS MH O-
rO3TaXHOro 34aHns pacysieHeHa no BepTmKasu.

5.4 Mepenan aaBneHnin APprx Ha TEpMOCTATMYECKUX KnanaHaxAByXTPYOHbIX cuctem Ao n-
XEH yuynTbiBaTLCA Npu paboTte knanaHa B 30He npornopunoHansHoctn 2K. MNpn BbIGOpe Makc u-
MaUlbHOro nepenaga gasneHna APptk wax 418 TEPMOCTATMYECKOro  K/lanaHa,  pacnosn o-
XXEHHOro B HENocpeaCTBEHHOW 6/IM30CTU K LMPKYNALUMOHHOMY Hacocy, PEKOMEHAYeTCs B bl-
AepXxunsatb ycnosue

0,7APco < APp1k max < 0,8 APco . (12)

Mpun ycTaHOBKe KnanaHoB nepenaja Aas/ieHus Ha OBYXTPYOHbIX BeTBAX (CTOAKax) norepu
[aBfieHnss B TePpMOCTaTUYECKMX KnarnaHax He [AO/HKHbl OblTb MEHbLUE BeJIMYMHbI, COCTaB/sA Ho-
Leii 80% notepb AaB/IEHMS B BETBMU.

5.5 lMoTeps gaBneHns B TepMocTaTMyeckoM KnanaHe, paboTtarulem B 30HE nponopuu o-
Ha/lbHOCTK 2K, Kak npaBuio, Ao/mkHa 6bITb He MeH ee 3 1 He 6onee 25 klMa. Ecnv npu BbINO /-
HeHumn ycnosuin (11) n (12) TpebyeTca ycTaHOBKa TEPMOCTATMYECKMX KlanaHoB C rmapaB/ivy e-
CKUM conpoTtusneHvem 6ornee 25 klMa, pekoMeHAyeTCs NepekoHCTPynpoBaTb CUCTEMY OTOMN/ e-
HWA, YCTaHOBMB Ha ee BEeTBAX A0MNO0JSIHUTE/IbHOe KOMMYECTBO KlanaHoB nepenaja AasfieHus
nnun (4N MHOTO3TaXKHOIO 3faHnsA) pa3burB ee No BePTUKaIN Ha rnapaBanveckm o60cob/1eHHble
30HblI.

5.6 B pe3ynbTate rvapaBANYecKkoro pacyeta TPyobonpoBOAOB ABYXTPYOHON CUCTEMBI
OTOM/IEHUSA AO/DKHbI ObITb OnpeaesnieHbl AMaMeTpbl TPY60NpPoBOAOB U BbIYUC/IEHbI NOTEPU AaB-
NEHNA B UMPKYNSALUMOHHBIX KOMbLAX BCEX OTONUTENbHbIX NPUOGOPOB CUCTEMbI C LiENbIO NpaBui b-
HOro Bblbopa kaxporo PTK n ero Hasiafo4yHOro nosioKeHUs ¢ y4eToM pacyeTHOro nepenaga
AaBneHus.

PacueTHbIli nepenag, AaBNeHWin Ha KaxA0M TepMmocTaTmyeckom knanaHe , APprk, klMa, pac-
cunTbiBaeTCs No popmyne:

APPTK = AP'CO - ZAqu. (13)

roe AP'co - KOHTpONUpyeMblil nepenag, AasrneHuid, kMa. Mpu oTcyTCTBUM Ha BETBU CUCTEMbI
OTON/IEHVA perynsatopa nepenaja AaB/ieHuss KOHTPO/IMpyeMblli nepenag, AaBeHunin
NPVHUMAaEeTCA paBHbIM NoTepe fas/ieHns B cucteme otonsieHnsa (AP'co = APco).
[nsa BeTBeli CUCTEMbI C perynstopamn nepenaga gasneHms AP'co npuHumaetcs
paBHbIM 3aJaHHOMY Mepenagy [AaBfeHua AN1A BETBU, KOTOPbIA peKkoMeHAyeTcs
npuHUMaThL pasHbiM 5 -7 kla;
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>APyy - cymMma notepb AaBneHus, klMa, Ha BCexX yy acTkax nogatoliero n obparHoro tpy6 o-
NPOBOLOB, 3aMbIKAKLLNXCA HA OTONUTE/IbHOM MPUGope LIMPKYNSALMOHHOIO KosbLa
CUCTEMbI OTOMJIEHUS UNN ee BETBW, ecnn nepenag AasfeHuss B 3TOW BETBU MO A-
[epXnBaeTcsi aBToMaThy eCKM.

Tvn TepmocTaTUMYecKoro kianaHa u ero Halafo4vyHoe MoJsiIoKeHN e BblonparTca no rpadu-
KaM M3roToBMTEeNA C yYEeTOM BEe/IMYMH pacyeTHOro A8 OTONUTENIbHOro npubopa pacxoga Te n-
JIOHOCUTESIA N pacyeTHoro nepenaga gaBneHnin APpr.

Mepenan AaBfieHUn Ha TepMoCTaTUYEeCKOM KanaHe AornyckaeTcs paccuuTbiBaTb Mo o p-
myrne (13), He yunTbIBaoLLEen Be NMMUNHY N3MEHSIOLLErOCS N0 3TaxaM eCTeCTBEHHOIO AaB/ieHus,
npu cob0AeHNN YCNOBUIA, U3/TOXKEHHbIX B M. 5.3. 1 54.

5.7 M'vapaBnvyecknin pacyeT TpyboNpoBOAOB OO4HOTPYOHOM CUCTEMbI OTOMSIEHUS BbIMNO J1-
HAETCA C Lesblo BblbOpa AMamMeTpoB TPYyOONpPOBOAOB M apmaTypbl, o0b6ecneumBalOlnX  rmg-
paB/IMYEeCcKyl0 YBA3KY MapasiiefibHbIX LMPKYISALUMOHHBIX KOHTYPOB nnn (Npu pacyeTe ¢ nep e-
MEeHHbIMM MepenagaMmmn TemnepaTyp B CTOSIKax) YAOB/IETBOPUTE/IbHOE pacnpegesieHne not o-
Ka TennoHocuTens Mexay napainesibHbIM1 KOHTYpamun LUPKYNSUnn.

5.8 MNoTeps gasneHns Ha yvacTke Tpybonposoga, APyy, kKlMa, onpegensercsa no popmyne:

APyy = 10 3(RL + 2&v?p/2) , (14)

roe R - yaenbHas noteps Ha TpeHue, Ma Ha 1 m Tpy6onposoga npu pacxoge Gyy, Kr/4, onpe-
gensemass no Ta6bnuuam WM HOMoOrpammam A1 rmapaBfiMyeckoro pacyera 1p y-
60npoBOAOB;
L - onmHa yyactka, M:
3¢ - cymma Koahh1UMEHTOB MECTHbIX CONPOTUB/IEHNI HA yYacTKe:
V - CKOpOCTb BOAbl B Tpy6onposoge, M/c, npu pacxoge Gyy, Kr/y,
P - NNOTHOCTb BOAbI, KI/M

nnu no popmyne:

APyy = 10 3 Syy Gyy? (15)

rae Syy - CymMMa xapakTepucTuk, MMa/(kr/u)?, Bcex rMapaBAMyeckux COnpoTUBAEHU yyac T-
Ka, MPUHMMaEMbIX MO CNPaBOYHbIM AAHHbIM.

HekoTopble cnpaBoYHbIe AaHHble A1 TMAPABIMYECKOrO pacyeta TPybonpoBOAOB MPUB e-
[A€EHbI B NPUNOXEHNN 2.

5.9 PacueTHbIin pacxof, TeN/IOHOCUTENS Ha KaXXA0M M3 y4acTK OB NOJatoLLero 1 o6paTtHoro
TpybonpoBoaa, Gyy, Kr/4, cnegyet onpeaensaTb nNo goopmyne:

Gyy = G Quyy /2Q, (16)

rae G - pacyeTHbIil pacxog TeNOHOCUTENS, KI/4, B CUCTEME OTOMNJIEHNS, onpeaensemblii no
thopmyne (8);
Qiyy - CymmMa TennoBbIX MNOTEPb MOM ELEHNA, 06OrpeBaeMbIX TENSIOHOCUTENEM,
KOTOpPbIA NPOXOANT Yepes3 y4acTok TpybonpoBoaa;
>Q - cymma TensoBbIX NOTEPb BCEX NMOMELWEHNIA 34aHns, 060rpeBaemMbIX CUCTEMONM OT O-
NAEHUS;

6. TennoBown pacyeT

6.1 Tennosas MOWHOCTb, Qnp, KBT, 0TONNTENBLHOrO NPUGOPAa A0/HKHA ONp eAENATLCSA
no coopmyrne:

Qnp = (Q1 - 0,9Q7p)Kprk, (17)
12



rae Qrp - TENI0BOW NOTOK, KBT, OT Tpy60ONPOBOAOB, OTKPLITO NPOJIOXKEHHBIX B NOMELLEHNUW, A1
KOTOPOro paccynTbiBaeTCs OTONUTE/bHBIN Npuoop:
Kprk - KO3O(hMLMEHT, yunTbiBalOWMiA yctaHoBKy PTK. TennoBasi MOWHOCTb OT ONUTE/NbHOIO
npubopa ¢ PTK paccunTtbiBaeTcsa npu 3HaveHun Kprg = 1,1, npu otcytctBumn PTK Kprk
=1,0.

6.2 KonnuectBo n moaynei (cekunii, AeUMMETPOBbIX Y4aCTKOB)OTONUTENBLHOTO npubopa,
YCTaHOBJ/IEHHOTO OTKPLITO B MOMELLEHMN C TensoBbiMY noTepsmu Qi, KBT, cneayeTt onpe-
[ensatb no dopmyre:

N = Qne/[qm(@p/Oct)™ (Gp/Ger)P], (18)

rae gm - HOMUHa/TbHbI TeMNI0BOV NOTOK, KBT, 04HOr0 MoAy 11 OTONUTENLHOTO Npubopa npu
CTaHAAPTHbIX A5 3TOro npuéopa 3HaYeHnsax Oct U Ger, YKasblBaeMbIX B KaTasore:
Op, Oct - pacyeTHbI 1 CTaHA4AP THbIA TeMnepaTtypHblii Hanopsl, °C, Ha NOBEPXHOCTW OTON U-
TenbHOro Npubopa, pasBHble NOlyCyMMe TeMnepartyp BOAbl Ha BXOAE B OTONUTE/bHbIl
NpUGopP 1 Ha BbIXOAE N3 HETO 3a BbIYETOM TemnepaTypbl MOMELLEHUS;
Gp, Gcr - pacyeTHbI 1 CTaHOAPTHbLIA pacxodbl BOAbl Yepe3 OTONUTE/bHbIN Np N6op;
m, p - NoKa3aTenin CTENEHW, BE/IMUMHbI KOTOPbIX YKa3bIiBAOTCA B KaTasorax.
6.3 PacuyeTHblli TemnepaTypHblii Hanop ©p,°C Ha OTONUTEsSIbHOM Npubope ABYXTPYOHOM
CUCTEMbI OTOMN/IEHUS OO/DKEH ONPEAENATbCA C YY4ETOM OCTbIBaHMS BOAbl B OTKPbITO MPOJIOXE H-
HbIX TPaH3UTHbIX NogatoLwux Tpybonposogax no opmyne:

Op = 0,5(t1 + tp) - Atoct —teH , (19)

roe t; , t, - pacueTHble TemnepaTypbl BoAbl, °C, B nogalLem 1 B o6patHoM TpybonpoBogax
CUCTEMbI OTOMN/IEHNS;
t gy - pacyeTHasa Temnepatypa, °C, BHyTPEHHENO BO3AYXa,;
Atoct - OCThIBaHUE BOAbI B nogatoLem Tpybonposoge, °C, KOTopoe A0/KHO OnpeaensTbeCs
no chopmyrne:

Atoct = k@(ty - t gr) TTZ[Dyy Lyy /(10°cGyy)], (20)

rae k - koadhcpuumeHT Tennonepeaaun, Bt/(m?-°C), uepes NOBEPXHOCTb OTKPbITO NPO/IOXEHHOMO

Tpy6onpoBoAa, NpUHUMaeMblid paBHbIM 11 ANns BepTUKa/ibHbIX U 13 A9 ropu3oHTas b-
HbIX TPY6OMNpPOBOAOB;

@ - KO3A(PPULMEHT, YUUTbIBAIOLWNI U3MEHEHME TEM/I0BOr0 NOTOKA Yepes3 NoBEepPXHOCTb TP Y-
6onpoBOAa Npu CKPLITOW NpoKNaake B croe yrenautensa unn 6eToHa, a Takxke B Tenn o-
BOW 13015AUMMK;

Dyy, Lyy - HapyXHbIli AnameTp 1 gJsiHa, M, TpaH3 UTHbIX y4acTKOB Tpybonposoga, no-
Jalowero  TenjoHOCUTE b K paccymMTbiBaEMOMY OTONUTEIbHOMY NPUGOpPY;

C - yaenbHas Tens10eMKoCTb BoAbl, paBHas 4,187 k[x/(kr-°C);

Gyy- pacxog Bofbl, Kr/c, Ha TPaH3UTHOM yyacTke.

[ns OTKPbITO NPOSIOXEHHOrO CTOSKAa AMaMeTpPOM YC/IOBHOro np oxoga 20 MM ABYXTpy6OHOi
CUCTEMbl OTOM/IEHMA C pacyeTHbIMU Temneparypamn TennoHocutensa 90 - 70°C npu BbicoTe
aTaxa 3 M 1 OQHOCTOPOHHUM MOAK/IYEHNEM PaanaTopoB CpefHein TennoBon MOLWHOCTbIO 1
KBT Be/IMUnHy Atoct pekomeHayeTcs NpuHumarth No AaHHbiM Tabn. 6, cumTas aTtax u OT nogato-
e marucTpanu.
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OcTbIBaHMe TEN/IOHOCUTENS B TPAH3UTHbIX yYacTKkax ABYXTPYOHOro cTosika
Tabnuua 6

x OcTbIBaHue TensnoHocutensi, Atocr, °C, B HEM30/IMPOBAHHOM NOAAIOLLEM CTOSIKE ABYXTPY 6-
e HOW CUCTEMbI OTOM/IEHNS MHOTO3TaXKH Or0 3/1aHNSA NPU KOIMYECTBE ITaxXel

Or17]16 1514131211107 9 8 7 6 S 4 3 2

17113,6

16(12,5[13,4

15/11,5]|12,2]13,1

14/104]11,1]11,9|12,8

13| 9,4 110,0]10,7|11,5|12,5

1218418996 |10,3[11,2|12.2

11,74179(84191]98 |10,7([11,8

10/ 64(168]73]79(85]93]10,3|11/4

5558|6367 73808897109

46 |49 (52566166 ]73|81[91 104

3713942146 (49545966 ]7485]99

29131333538 [42 46|51 |57|66]|77]92

2112224262831 |34|37]42 /48|56 ]|6,7]84

1415116 (1,718 20|22 |25|28[32|37[44(55]|74

0808090910211 (121315172024 [30)|40]6,0

N(fw[h~|O1|OO|N|0|©

03;]03/083]03/03]04/04/04/05]06]0,7]08]10/13[20]40

6.4 PacuyeTHblli TemnepaTypHbli Hanop 9p,°C Ha oTonUTEesNIbHOM NpUGope OAHOTPYOHOI
CMCTEMbI OTOM/IEHUS AO/HKEH ONpeaensaTLca no hopmyne:

Op=1t1 - [(ZQ1 + 0,5 Qnp/a)/(cGcT)] - tan (21)

roe t; - pacyeTHast Temneparypa,°C, B nogatoliem TpybonpoBoAe CUCTEMbI OTOMNIEHUS;

¥Q1- CymMma Tensonotepb, KBT, MOMeLleHuii, 06orpeBaeMblX OTONUTENbHbLIMY
npubopamu, yCTaHOB/IEHHLIMU HA OAHOTPYOHOIN BETBU (CTOSIKE) A0 pacCUUTLIBAEMOro
npnbopa;

Qnp - TENMI0BAst MOLWHOCTb, KBT, paccunTbiBaeMoro oTonuTenbHOro Nnpuéopa,

Gcr - pacxopg Bogpl, Kr/c, B OAHOTPYOHOM CTOsiKe (BETBW);

O - KO3(hPULMEHT 3aTEKaHNSI, KOTOPbIA MPU YCTAHOBKE MOSTHOMPOXOAHbIX LLAPOBbLIX KPaHOB
Ha NoJABoAKax K pagmaTopam pekoMeHAyeTcs MPUHMMaTb Mo NPUIOXKEHUIO 6;

tgy - pacueTHasn Temneparypa ,°C. BHyTPEHHEro Bo3ayxa.

6.5 PacueTHylo Temneparypy t;°C, B nogatoLiem TpybonpoBoge CUCTEMbI OTOM/IEHUA P e-
KoMeHAyeTCA NpMHMUMaTh C y4eToM Temrneparyp TEN/OHOCUTENA Ha WCTOYHMKE TennoThbl, He
npesbiwas npeaenbHbIX 3HAYEHWNIA, YCTaHOBMEHHbIX CHulM 2 04.05.

7. O60pyaoBaHNe TENIOBbLIX MYHKTOB

7.1 TennoBble NyHKTbl 34aHWIN AO/MKHbI BKNKOYaTb B CEOSA y3€/1 KOMMEPYECKOrO  yyeTa
TennonotpebsieHnsa, y3esi  NPUroTOBNEHWUS TENSIOHOCUTENS O19 CUCTEMbI OTOMNIEHUA U y3€e
NPUroToB/IEHUA ropsaYyelt Bogpl. ECnn B 34aHUKM ecTb cuctema npuTovYHON BEHTUNALNUN, B COCTaB
TEn/I0BOro MyHKTa 34aHUA BXOOUT TakXke y3esl NMPUroToB/IEHUA TENIOHOCUTENS A1 CUCTEMbI
BEHTUNALNN.

7.2 Y3en npurotoB/eHMs TENIOHOCUTENSA ANSA ABYXTPYOHONM CMCTEMbI OTOMN/IEHUSA C 3aB U-
CMMbIM MPUCOEAUHEHVEM K TENI0BOI CETU BKOYaET B Cebsl, Kak NpaBuio, LUMPKYASLMNOHHbIN
Hacoc, perynsatop nepenaja AaB/eHUs NPSAMOro  AEWCTBMS,  Peryvpylowuin - knanaH C
3/1EKTPONPUBOAOM, 3NEKTPOHHLIV perynstop temnepartypbl. [pumep y3na npeAcTtaBfeH H a-
puc.7
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7.3 ¥Y3en npuroToBneHnsa TeNIOHOCUTENS 418 ABYXTPYOHOW CUCTEMbI OTOM/IEHUS C He3 a-
BUCMMbIM MPUCOEMHEHME M K TEMN/IOBOW CETU BKIOYAET B Cebsl, KpOMe LIMPKYNSALMOHHOIO H a-
coca 1 perynsitopos, TEN00O0MEHHVK, 3aKpbITbIli paCLUMPUTENbHbIN COCY/ C NPefOXPaHnUTeN b-
HbIMW KnanaHamu 1 y3en noAnuTKA He3aBUCUMOro KOHTYpa Lmpkynauun (puc. 8).

7.4 Y3en npurotoB/ieHNs TeNIOHOCUTENA ANS Of HOTPYOHON CUCTEMbI OTOMNIEHNS MOXET
BbINOJ/THATLCA MO CXEMaM puc. 7 unm 8, a Takxe no cxeme (puc. 9) co cTyneH4aTon pereHep a-
umert Tennotbl (CPT). KOHCTPYKUUSA pereHepatopoB TenoTbl U METOA, UX pacyeTa npuBefeHbl
B NMpuioXeHuu 6.

Ce Jgom—>0
P Py :'

Q [

5§
. DA M-
-1 Lf‘b’h-'@a

Puc. 7 MpuHumnuanbHas cxema y3na np uroToB/IeHNs TEN/IOHOCUTENSA CUCTEMbI OTOMIEHNUS C
3aBUCUMbIM MPUCOEAMHEHNEM K TEMNSI0BOW CETHU.

1 - 3anopHas apmaTypa, 2 - perynsitop nepenaga fgasfieHusi, 3 - perynvpyrowuin knanaH,
4 - paTuvK TeMneparypbl Hapy>KHOro Bo3ayxa, 5 - AaTymk TeMneparypbl TensioHocutens, 6 - pe-
rynatop TennonotpebsieHns, 7 - 6anaHCMPOBOYHBIA BEHTU/b, 8 - Hacoc, 9 - gunbTp, 10 - 06-
paTHbIi knanaH, 11 - nepenyckHoW KnanaH.

[ et

P Paip 14iod P

Puc. 8 MpuHunnuasbHas cxema y3fia NPUroToBSIEHNA TEMNSIOHOCUTENSA CUCTEMbI OTOMMEHUS C
He3aBNCUMbIM NPUCOEANHEHNEM K TEN/IOBO CE TU.

1-9-T0Xe, uTo 1 Ha puc. 7. 10 - Ten006MEHHNK, 11 - 3aKpbITbIA pacLUMPUTENbHBIN COCYA,
12 - npepoxpaHuTenbHbI KnanaH, 13 - NOANUTOYHbLIA KnanaH, 14 - BogocyeTumk, 15 -
nepenyckHOW knanaH.

Puc. 9 MpuHumnuasnbHas cxema y3na npuroToB/IeHNS TEMNIOHOCUTENSA O HOTPYOHOIN cucTeMbl
OTONNIEHNSA CO CTyNneHYaTon pereHepauunein Tennotol (CPT).

1-7-7T0 e, 4To U Ha puc. 7, 8 - pereHeparop TensoThl, 9 - nepsad nogcucrema, 10 -sTopas
nogcucrema

7.5 Perynatop Ten/i0BoOi MOLIHOCTU CUCTEMbI OTOM/IEHUST A0/KeH obecneunBatb Moro A-
HOEe perynnpoBaHve, a KpoMe TOro, ANsl 06LLECTBEHHbIX 3[4aHUA - NPOrPaMMHOE YMEHbLLIEHNE
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Ten/10BOi MOLHOCTM CUCTEMbI B Yacbl Hepaboyero BpemeHu. Perynsatop (KOHTponnep) AO/HKEH
noagepxveatb TpebyemMyto No TemnepaTypHoMy rpadmky Temnepartypy BoAbl B NOAAOLLEM UMK
B 06paTtHOM TpybonpoBoge CUCTEMbI OTOMIEHNSA.

Mpouecc perynnpoBaHnst AO/MKEH ObITb OpraHn3oBaH Takum 06pa3oMm, YToObl MOTOK Te M-
NOHOCUTESIA OT UCTOYHUKA TEM/TIOCHAOXEHMS K Y371y CMELLEHNS UK TennoobMeHa yMeHbLUasICs
OTHOCUTENIbHO PacyeTHOro 3HavyeHus. PerynaTtopbl, obecneuvBarowme nNporpaMMHOE YMEHb-
LLUEHVEe TEN/I0BOM MOLHOCTM CMCTEM OTOM/IEHNsI B Hepaboyee BpeMmsl, peKOMeHAyeTCcs npoe K-
TMpPOBAaTb C BO3MOXHOCTbH KpaTKOBPEMEHHOro HaTona B nepuog, npealecTByoLWwmiA paboyemy
BPEMEHU, a IMMUTUPYIOLME APOCCENUPYIOLLME YCTPOCTBA Ha aOOHEHTCKMX BBOAAaX PEKOME H-
AyeTcs ycTaHaB/MBaTb NO COr/1aCOBaHMIO C TEMN/IOCHAGXALWMMIN OpraHM3auusmMn ¢ y4eTom
3TOli BO3MOXHOCTMW.

[vameTp ycnoBHOro Npoxoa peryvpyrowlero knanaHa, yctaHaBivBaeMoro Ha Tpy6onp o-
BOAE CETEBOW BOAbl CUCTEMbI LEHTPA/IM30BAHHOIO TEMN/I0CHA0XEHWS, criegyeT BblonpaTb, U C-
XO0AA U3 BO3MOXHOrO (Npv peasibHbIX AaBfIEHMSX HA BBOAE TEM/I0CETW) rMapaBfNYecKoro C o-
npoTMBneHns knanaHa AP, klMa, npu pacyeTHOM pacxofe ceTeBoi Boabl Gre, M°/4, KOTOPbIiA
cnegyet onpeaenstb no oopmyne:

Gre = 3,6 - 10 3Q/(pcAT), (22)

rae Q -TennoBasi MOWHOCTb CUCTEMBI, KBT, Bbluncnsemas no gopmyne (1);
P - NIOTHOCTb BOAbI NPU CPeAHel TemnepaType TennoHocuTens, Kr/m >;
C - yaenbHas Ten/10eMKoCTb BoAbl, paBHas 4,187 k[x/(kr.°C);
AT - pacyeTHasa pasHOCTb Temnepartyp, °C, TENI0OHOCUTENS B CUCTEME LeHTPasIM30BaHHOIO
TenNoCHa6XeHus.
YKenaemas senmunHa Kv', M%/u, knanaHa BbluMcaseTca no opmyne:

Kv'= 10G+c (AP) ~%°. (23)

[dvnameTp yC/oBHOro Npoxoda perynvpyoLlero kianaHa BbloupaeTcs Nno KaTtasioxXHON B e-
nnuunHe Kv, M3 /4, 6nnxalileii K BbIYMCIEHHOMY 3HAUEHMIO.

7.6 LIMpKyNAUNOHHBIA HACOC CMCTEM OTO NJIEHUS AO/MKEH 0becneymBaTb pacxog WU Aasn e-
HVe, BbluncneHHble no copmynam (8) un (9). Paboyasa Touka Hacoca [0/HKHA HAaX04UTbCA B O 6-
NacTy 3HavyeHuin Kng, 6/NM3KMX K MakCUMaslbHOMY ANs NMPUHATOrO Tuna Hacoca. lMpu Bbibope
Hacoca, UMeloLero Ase UM Tpu CKOPOCTWU BpaLLEeHUs, pe KOMeHAYeTCs NPUHUMaTb BO BHUM a-
HVME MEHbLLYIO UV CPEeAHIO CKOPOCTb.

[ns aBTOMaTM3MPOBaHHbLIX CUCTEM OTOM/IEHMA TEMNSI0BOM MOWHOCTbIO 0,5 MBT 1 60nee
PEKOMEHAYETCA NPUMEHATb LMPKYISALUNOHHBIE HACOChI C 3/IEKTPOHHbIM yrnpaB/fieHnem, obecn e-
yMBarLLMe NyTeM NpeobpasoBaHnst HaCTOTbl NEPEMEHHOIO TOKa N/1aBHOE PErynpoBaHne uum c-
na 060poToB ABUratens npu konedaHmsax TennonoTpedneHus.

[na paboTbl B CUCTEME OTOM/MEHUST PEKOMEHAYETCS BbloMpaTb HAacoCbl C MOJIOron xapa K-
TepucTukor B paboyein obnactu.

YpoBeHb WyMa, co3gaBaemblii LMPKYASALMOHHBIM HAcCOCOM, pac NOSIOKEHHbIM Nog, Nnome-
LLLEHNAMWN C NOCTOSAHHLIM NpebbliBaHMeM NOAEN, HE OO/MKEH NpeBbIWaTb NpeAesibHbIX HOPM a-
TMBHbIX 3HAYEHWUI, YCTAHOB/IEHHbIX AENCTBYIOLMMN HOPMaMuX ANt 3TUX NOMELLEHUIA.

7.7 HanopHbIii 1 BcacbiBatoLmii Tpy60nNpoBOAbl LMPKYSLNOHHBIX HACOCOB aBTOMaTu3mp o-
BaHHbIX CMUCTEM OTOM/IEHUA C TepmMoCTaTUY4eCKUMU KanaHamuy [O/HKHbl COeAUVHATLCA nep e-
MbIYKOW C YCTAHOB/IEHHbIM Ha Hel nepenyckHbIM KianaHoMm. MNpu MCNosib30BaHUM HACOCOB C
aBTOMartnyeckn ynpasfisieMbiMU MpeobpasoBaTensiMn 4acToTbl MEepPeMbluky C nepenyckHbIM
KnanaHom npegycMaTpuBaTb HE HY)XHO.

7.8 EMKOCTb 3aKpbITOr0 paclunMpuTesIbHOro cocyfa CUCTEM OTOMNIEHNUS, MPUCOEANHEHHbBIX K
MECTHOW KOTENbHOM MM K TENI0BOI CETN NO HE3aBUCUMOW CXeMe, A0/HKHA ObITb paccumTaHa ¢
y4eTOM MecTa ero pacnofioXeHusi, BbICOTbl 34aHUA U €MKOCTU CUCTEMbl OTonneHus. Henp a-
BU/IbHbIA BbIGOP €MKOCTM cocyfa M NpefoXpaHuUTEeNIbHbIX KanaHOB MOXET CTaTb MPUYMHON
aBapuu.

O6bem V, N, paclwmpuTesibHOro cocyga B cuctemMax OTOMJIeHUs, paboTatowmux npu cpe a-
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HUX Temneparypax TennoHocuTens ot 40 go 90 ° C, pekomeHayeTcs onpeaenaTb no opmyre:
V =40-10 ~® - Veol(tep) M*°(Pkp+0,1)k / (Pp - Ph) (24)

roe Pyp - KpUTUYeckoe gasnieHne sogpbl, MIa, Ha ypoBHe YyCTaHOBKU pacLUMpUTENIbHOro cocyaa,
YMCNIEHHO paBHOE AAaB/IEHNIO, NPWY KOTOPOM OTKPbIBAKOTCA NpefoXpaHuTesbHbIe K/ a-
naHbl;

Py - HayanbHoe aaBneHne BoAbl, MIMa, B cucTeMe OT OMJIEHMSA NPU ee 3aro/ITHEHUN, YU C-
NIEHHO paBHOe CTaTUYeCKOMY [laB/IEHUI0 Ha YPOBHE YCTaHOBKWM pacLUMpUTesIbHOro
cocyna;

Tcp - CpegHaa TeMmnepartypa TensioHoCUTeNs B CUCTEME OTOMNJIEHUS, paBHas NnonycyMmve
pacuyeTHbIX Temneparyp B nogatoLiem 1 obpaTHoM TpybonpoBogax CUCT eMbl OTO-
naeHus;

K - KOahPULUMEHT, YUNTbIBAIOLLMIA CTENEHb UCMNO/Ib30BaHMA 06beMa, KOTOpbI criegyeT
NPUHUMATb NO AAHHLIM U3rOTOBUTENSA, @ NP OTCYTCTBUM 3TUX AAHHbIX PEKOMEHAYE T-
ca npuHumartb k = 1,8;

Vco - 06beM BOAbl B CUCTEME OTOMNSIEHUS, /1, KOTOPbIA paccunTbiBaeTCA B 3aBU CUMOCTU OT
ee TensioBo MOLHOCTK, KBT, 1 cpegHeli Temnepartypbl TennoHocutens tep, °C no
3/1leMeHTaM cornacHo Tabnuvue 7.

O6bem BOA4bl B 3/1IeMEHTaxX CUCTEMbI OTOMNJTIEHNA

Tabnuua 7
SnemMeHT cMcTeMbl OTOMEHNS Obwem soab!, NVKBT, NPy tep, °C
60 70 80 90
Tpy6onpoBoap! 9,5 8,8 8,0 7,3
Pagnartopbl YyryHHble riay6 nHoin 140 mm 12,8 11,5 10,2
Pagnartopbl YyryHHble ri1y6 nHoin 90 Mmm 16,6 15,2 13,7
"nagkue rpetowme Tpy6sl Dy 70 - 100 Mm 41,5 37,6 33,6
KoHBekTopbl Tna KH 0,76 0,71
Paanartopbl KOHBEKTUBHbIE (Tuna Korado) 1,21 0,82 0,61 0,4
HeaBTOHOMHbI KOHAMLUMOHEP (haH -Kolin) 0,30 0,25 0,2 0,15
Ten1006MeHHUK M1acTUHYaTbIn 0,10 0,08 0,06 0,04
Tennoo06MeHHMK KOXXYXOTPYOHbIA C TPYOK aMmn ®16 mMm 0,28 0,26 0,24 0,22
Tenn1006MEeHHUK KOXYXOTPYOHbIN ¢ TPY6K amun ©8 Mm 0,03 0,02 0,02 0,02

Mpn o60CcHOBaHUN fONycKaeTCA NPUMEHATL ABa UM HECKOMbKO 3aKpbIThbIX paclumpuTen b-
HbIX cocyfa obLein eMkocTblo V, .

7.9 B cuctemax OTOM/IEHUS C 3aKPbITbIMM  paclUMpUTesiIbHbIMK cocydamn crenyet
yCcTaHaB/MBaTb He MeHee ABYX NpefoxXpaHUTesibHbIX KianaHoB, HACTPOEHHbIX Ha aBT omaTuye-
CKOe OTKpbIBaHWe npu gasneHunun Pyp, MIa.

7.10 B 3gaHMAX, UMELWMX YEeTKO BbIpaXKEHHYI0 OpueHTaumio pacazoB Mo cTpaHam CBeTa,
PEKOMEHAYETCA BbINOMHATL aBTOMATU3NPOBAHHbIE Y3/bl CMeLWeHUs Wnu TensoobmeHa o T-
AeNbHbIMW A1 CUCTEM OTOMNJIEHNA, 060rpeBaloLmnx NoOMeLLEHUSA, Op MEHTUPOBAaHHbIE Ha pas-
Hble dpacaapl 34aHus.

7.11 Cuctembl OTOM/IEHMS MHOTO3TaXKHbIX 34aHWA, pPa3fesieHHbIX Ha ruapaB/IMYeCcKn
060C0O6/IEHHbIE MO BEPTUKA&/IM  30Hbl, AO/KHbI MPOEKTUPOBATLCA C OTAE/IbHLIMU NS K a-
XO0W 30HbI 34aHNS HACOCHbIMY rpynnamu, paclumpuTenbHbIMK CO CyAamn 1 aBTOMaTu3MpoBa H-
HbIMW y3/1aMWN NMPUrOTOB/IEHUSA TEMJIOHOCUTESIA.

7.12 Ha nogatouiem Tpy6onposoge aboHEHTCKOro BBoAa TEM/I0BOM ceTM M Ha obpa T-
HOM TpybonpoBoAe CUCTEMbl OTOMJIEHUA Mepes LMPKYNAUMOHHBIM HacocoM B npejenax
TEeNnNonyHKTa AO0/DKHbl ObITb YCTAHOB/EHbI CeTyaTtble (UAbTPbLI, 3aluuarLine TepMocT a-
TUYECKMNe KnanaHbl 1 Apyroe 06opyaoBaHne OT 3aCOPEHUS.

17



8. KBapTupHble CUCTEMbI OTOMJIEHNA

8.1 KBapTupHbIe cUCTEMbI OTOMJIEHUA B MHOTOKBAPTUPHbLIX XW/bIX AOMaX HageXuT np o-
eKTMpoBaTb Mpu TensI0CHabXeHNN KBapTU p OT MECTHbIX(KBAPTUPHbIX) TennoreHeparopos,
a npu LEeHTpa/IM30BaHHOM TENI0CHabXeHUN - B TeX c/y4vasx, korga 3agaHnem Ha npoe k-
TMpOBaHWe pernaMeHTUpPoOBaHO  YCTPOMCTBO  KBapTUMPHbIX  NpuGOpPOB  ydeTa Tension o-
TpebsieHnsa B CUCTEME OTONMNEHNUS .

8.2 CTOSIKM K KaXKA0i KBapTUpe NPOKIablBalT B 0OLWMX Kopuaopax uaM B MNOACOGHbIX
noMeLLleHnax KeapTupbl. Ha BBOAe B KBapTUPY yCTaHaB/MBAKOT TEMJIOCHETUYMNK U pacnp e-
AenuTenb NOTOKOB TensioHocuTens. TpybonpoBoAbl KBapTUPHbLIX CUCTEM OT pacnpegenut e-
Na K Kaxaomy paguaTopy npokniagpiBaloT B Nogrotoske nona vam (M) no navHtycam. MNpu
npoknagke nmno MnUHTycaM MWCMO/b3yT CheuuasibHyl0  AekopaTuBHyt o06nmnuoBky. Pa 3-
NINYaloT  Jly4eByl0, NEPUMETPaUIbHYI0 WM CMeLUaHyl KBapTUpHble pa3BofKn TPy6onpoBoLoB
(puc. 10).

Mpn NPOEKTUPOBaHUN NepUMETpasibHOM NOANONLHON Pa3BOAKM HEOOXOAUMO YUUTbIBaTb
TensoBble NOTEPU pasBoAALMX TPyOONpPoBOAOB, NPOKNaAblBaEMbIX BAO/b HAPYXXHbIX CTEH, B
OCOGEHHOCTU, ECNIN B MECTax MPUMbIKAHMS MEXAY3TaKHbIX NEPEKPLITUIA K HAPYXXHbIM CTEHaM
MMEeTCA TENMONPOBOAHbLIE BKHOUEHUS.

8.3 [lns ob6orpesa nona cnenyet, Kak NpasBusio, NPOeKTUPoBaTh CaMOCTOATE/IbHYIO BETBb
Tpy6onpoBOAOB CO CMECUTE/IbHbIM HACOCOM N aBTOMaTUYECKUM  PerynaTopomM, obecney u-
BalLWMM  HOpPMaTUBHYO TeMnepaTypy rpetoLein noBepxHocTn nona.
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Puc 10 Cxembl pa3Bogok KBapTUPHbLIX TPYOONpoBoA0B
a) nepumeTpanbHas, 6) nyyeBas, B) cMellaHHas ¢ 060rpeBoM rnosia B BAHHO KOMHaTe:
1 _cTosiKM, 2 - TennocyeTumk, 3 - pacnpegenutesns, 4 - pagnatopsl, 5 - TpybHasa pa3Boaka,
6 - cMecuTenNbHbINA Hacoc, 7 - 3meeBnK oborpesa nosna

8.4 CKpbITble KBapTMpHble pasBoAkM TPyO6OMNpPOBOLOB OTOMIEHUA(KPOME MIMHTYCHBIX)
[O/MKHbI BbINOSHATLCA 6€3 pa3bopHbIX coeAvHeHWU u3 TPybonpoBOAOB, HE MNOABEPXEHHbIX
Koppo3un. mapas/Myeckuii pacyeT Takmx TPy6ONpoBOAOB AO/HKEH NPOU3BOAUTLCS MO Tabn u-
Liam, COCTaBJ/IEHHbIM creLumasibHO AN 3TUX Tpy6onpoBoAoB (NpunoxeHue 1, Tabn. 2 u 3). @ u-
3MKO-TEXHUYECKME NoKasaTeIn MnaacTMacCcoBblX TPYOOMpPOBOAOB KBAPTUPHbLIX CUCTEM [O/IKHbI
oTBeYaTb napameTpam TEM/IOHOCUTENSA MO AAB/IEHUIO U pacYeTHOWN TeMnepaType.

8.5 MponoxeHHble CKPbITO TPYO6OMPOBOAbI KB apTUPHBLIX CUCTEM [O/MKHbI ObITb TEMN/10-
N30NMpoBaHHbIMKU. OTONUTENbHbIE NPUOOPbI AO/MKHbI PACCUUTLIBATLCSA C YYETOM OCTbIBAHUSA
TENnoHOCUTENA B KBAPTUPHbIX pa3BOKax.

9. PEKOHCTPYKLMSI CUCTEM OTOM/IEHUSA

9.1 CyulecTByoLe CUCTEMbI OTOMNIEHNST AO/MKHbI OblTb NMOABEPXEHbl PEKOHCTPYK Lun B
Cny4asx MX Hey[10B/IeTBOPUTE/TLHOIO (PYHKLUMOHMPOBAHNMS, a TakKe C LieIblo 3KOHOMUW Ten/ o-
BOIi 3Heprun. B npoLiecce PEKOHCTPYKLMIU MOTYT yydllaTbCA 3CTETUYECKIE KAYeCTBa CUCTEM.

9.2 PaboTe No PeKOHCTPYKLMM CUCTEMbI OTOMNIEHUS], KaK NPaBW/I0, NPe/LLIEeCcTBYeT aHepr e-
TU4Yeckoe obcnefoBaHne, B KOTOPOM BbISIBNSIOTCA BCE HEA0CTaTKy B paboTe CMCTEMbI OTOM/ e-
HUS 1 AATCSH PEKOMEHAALMN MO UX YCTPAHEHUIO.
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B npouecce aHepreTnyeckoro o6¢rejoBaHnsl yCTaHaBNMBAKOT:
» (pakTMyeckue TennoBble NOTOKM U3 TEMIOBOI CETU B CUCTEMY OTOMNJIEHNS U CTENEHb UX C O-
OTBETCTBMS pacyeTHbIM [aHHbIM;
e pasMep nnaTexei 3a TEMNIOBY 3HEPTMIO0 U X COOTBETCTBUE BENMUYMHAM Ten1onoTpeén e-
HYSA;
e Temnepatypbl BO3ayxa B OTan/iMBaeMblX NOMELLEHNSAX;
e CTEMNeHb rMAapaBMYEcKoli pa3perysimpoBKM CUCTEMBI.

9.3 MepBbIM LWArom 1060 PEKOHCTPYKLUMUM OTONUTESTb HOW CUCTEMbI J0/MKHA ObITh YCTaHO B-
Ka TensocyeTyrKa Ha BBOAE B 3aHue.

9.4 MNpw HeJoCTaTOMHOM pacrnosiaraeMom [aB/ieHUun B TENOBOIN ceTu crieqyeT ¢ ydacTuem
npeacraBuTenein TennocHabxarollen opraHm3anmm NOMeHATb APOCCesbHbIe Wakbbl, nepecy u-
TaB AMameTpbl OTBEPCTUIN C ydeTOoM dhaKTUYeCKMX AaBfeHuin B TpybonposBogax. pu oTcyTc T-
BMM OpOcCCesibHON Waibbl nepes 3/1eBaTopoM Heob6X0AMMO pacCcMOTpPeTb BO3MOXHOCTb
yBENNYEHNA aAuMameTpa conna a3neBatopa. [lpu 3ToM Temnepartypa TenjoHocuTenss B
obpaTHOM TpybonpoBode [JO/hKHA COOTBETCTBOBaTb Temnepatype BOAbl, NoAaBaemMoi
TEennoBoOM ceTbld M3 nojatollero Tpy6onposoga (oopmyna 26).

9.5 Mpwu rnapaBAMYECKOi pa3peryimpoBke TPyO6OoNpoBOAOB CUCTEMbI OTOM/IEHNSS HEO6X O-
AVMO YCTaHOBWTb Ha OTBETB/IEHWUSX CTOSKKOB OT Maructpasieil 6an aHCUPOBOYHbIE BEH-
TUNKN, YCTAHOBOYHOE MOJIOXKEHME KOTOPbIX ONpeaensieTca Halagkom, pesyibTatoM KOTopOi
[O/MKHbI CTaTb NPMMEPHO oguHakoBble (£1°C) TemnepaTtypbl BoAbl, BbIXOAALWEN N3 BCEX CTO SA-
KOB CUCTEMBbI.

9.6 3amMeHa cTapblx OTONUTE bHbIX NPUOOPOB HOBLIMY [O/HKHA CONPOB 0XAATbCA YCTa-
HOBKOW perynupytoLLein apmatypsl. Mpu yctaHoBke PTK nnm pyyHOro nosiHoNnpoxo4Horo wap o-
BOrO KpaHa Ha NoABoAKe paanaTopa OgHOTPYOHON CUCTEMbI cnefyeT 4EMOHTMPOBATh CTapble
TPEXXO0A0BbIE NN MPOXOAHbIE KpaHbl 1 YCTAHOBUTL pagnartop, naowasbs NoOBepPXHOCTM KOTop O-
ro He06X0AMMO paccumTatb C y4eTOM KoadhduumeHTa 3aTekaHmsa BoAbl B Mpuoop.

9.7 TennoBble NYHKTbI CUCTEM OTOM/IEHNS AO0/KHbI ObITb 060PYAOBaHbI B COOTBETCTBUM C
pekomeHAgauusimu pasg. 7. MNpu oTCyTCTBMM CPEACTB Ha YCTPOWCTBO  PEryMpyemMoro - Hacoc-
HOro CMelleHnss  JonyckaeTcs [oobopyLoBaHMe 31eBaTOPHOrO  y3sa  yCTpoicTBamu
NpepbIBACTOrO perynnposaHusa (puc. 11) unu 3ameHa 3/1€BaToOPHOro y3s1a pereHepaTopom T e-
nnoTbl (puc. 9). MNpepbIBUCTOE perynMpoBaHue 31eBaTopHbIX CUCTEM crneayeT npegycmarp u-
BaTb B OOLECTBEHHbIX 34aHNSAX C PMKCUMPOBaHHbLIMK PaboyrMn Yacamu € Lefiblo YMEHbLUEHMWS
TennonoTpe6sieHNst B HOYHOE BPEMS U B BbIXOAHbLIE AHW.

N1 ELI

Puc. 11. 9neBaTopHbIii y3en ¢ yCTPoicTBaMK 718 NPEPLIBUCTOrO PerympoBaHns
1 - aneBatop, 2 - NO3ULIMOHHbI PErynupyoLLmMiA knanaH, 3 - knanad HaTona, 4 -perynsitop,
5 - JaTtuvk TemMneparypbl TEMIOHOCUTENS, 5 - AaTuMK TeMnepaTypbl Bo3ayxa.

9.8 CxcTeMbl OTOM/IEHUSI C HE3ABUCUMbIM NPUCOEANHEHNEM K TEM/I0BOI CETU AO/MKHBI M O-
[EPHN3MPOBATLCS MYTEM 3aMeHbl HACOCOB, TEM/I006MEHHUKOB, PAaCLUMPUTE/bHBIX COCYO0B U
[pyroro 060py0BaH s COBPEMEHHbIMU 3hheKTUBHLIMM 06pa3LaMm, a Takke nyTem nNpuMeH e-
HUS1 PerynsaTopoB TeNI0NoTpe61eHusI.

10. TpeboBaHMA K aKcnyaTaunum OTONUTENbHbLIX CUCTEM

10.1 MNpepncTaBuTeNIM OpraHnsalmm, KOTOPOK MOPYYEHO 3KCnyaTupoBaTb aBToMaTusvp o-
BaHHYI0 CUCTEMY OTOM/IEHNS C TePMO CTaTUYECKMMM KnanaHaMmu 1 opyruM COBPeEMEHHbIM 06 o-
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pygoBaHunem, AOOJ/DKHbI NMOCNE OKOHYaHUA MOHTaXHbIX U Ha1laAO4HbIX pa60T ydyaCcTBOBaTb B
npnemMke CUCTeMbl B 3KCristyatauuto, o6pamaﬂ 0ocob0e BHMMaHue Ha:
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* COOTBETCTBME BO BCEX AeTasIsIX CMOHTUPOBAHHOM CUCTEMbI NPOEKTY;

* MpPaBWU/IbHOCTb YCTAHOBKN HANAA04YHOTO MOJIOXKEHNS TEPMOCTATUYECKNX KNanaHoB;

* MpPaBWU/IbHOCTb YCTAHOBKM HaU1aZl0uHOr0 NOJIOXEHWA KNanaHoB nepenaja AaB/ieHns,

pacxoga n 6anaHCUpPOBOYHbLIX BEHTU/EN;

* paBHOMEPHOCTb NpPOrpeBa BCcexX OTONUTE/IbHbLIX MPUGOPOB;

e cooTBeTcTBME (MO AaHHbIM NP6 OPOB, YCTAHOB/IEHHbIX B TEMN/IOBOM MYHKTE) (hakTuy e-

CKUX pacxofoB W Temneparyp TensIoHOCUTE NS NPOEKTHLIM 3HAYEHUAM;
¢ cooTtBeTcTBME (N0 AaHHbIM NPMOBOPOB, YCTAHOB/IEHHbLIX B TEM/IOBOM NYHKTE) (hakTny e-
CKOTO rmapas/invyeckoro CornpoTUB/IEHUSA MPOEKTHbIM 3HAYEHUSAM.

Cucrtema OTOM/IEHUA OO0/MKHA NMPeabsAB/IATLCA K NPUEMKe B 3KCnayaTauuio ¢ npeasap u-
Te/IbHO HAaCTPOEHHbIMW TepMoCTaTUYeCKMMW KranaHamu, KOTopble Mpu 3TOM AO/DKHbl ObiTb
MOJTHOCTbIO OTKPbITLIMU, TO €CTb CMNOCOBGHBLIMU MPONYCTUTL HAMBONBLUNIA pacxos TeNnOHOCUT e-
nA.

10.2 dakTnyecknii pacxog TennoHoCUTens B CUCTEME OTOMNJIEHNUS He AO/DKEH OT/IMYaTbCA
OT pacyeTHOro Ha Besin4ynHy, npesbiwaroLyio £10%.

dakTnyecknii pacxof TensioHocuTens B cucteme otonneHusi, Geo, Kr/4, onpegensieTcs no

dopmyne:
Geo = Gre(T1 -T2) / (t1- t2), (25)

rae Grc - U3MEpPEHHbIi pacxo4oMepoM TeMNI0CHETUMKA PacxXog, CETEBOI BOAbI, KI/y, NpU OTK/ t0-
UEHHbIX OT TenJI0BOI CETU BOAOMOAOrpeBaTenisix ropsiuero BOAOCHAGXEHNS U Kan o-
pucbepax cucteM BEHTUAALMNY;
T1 1 T, - U3MepeHHble TepMOMeTpamy TemnepaTypbl BoAbl B NOAAKLWEM U 06PATHOM TP Y-
60MnpoBoAax CUCTEMbI TENIOCHAGKEHWS;
t; 1 t; - U3MEpPEHHbIE TEPMOMETPaMM TeMNepaTypbl BOAb! B NojatoLeM 1 o6paTHoM Tpy6 o-
NPOBOAAX CUCTEMbI OTOM/EHNSI.

10.3 dakTnyeckne Temnepatypbl TEn/IOHOCUTENss B CUCTEME OTOMJIEHUS, U3Mepe H-
Hble TepMOMETpaMn, He AO/DKHbl OT/IMYATbLCA OT MPUBEL €HHbIX K  YCNOBUAM  peasibHOro
TENn/I0CHaA0XEeHNA pacyeTHbIM 3HavyeHusM 6onee yem Ha £(2...5°C), npuyem 6onbluee 3Hay e-
HMEe OTHOCMUTCS K pacyeTHbIM NOroAHbIM YC/I0BUSAM.

3mepeHHasi B o6paTHOM TPybonpoBoAe HOpMasibHO paboTatolleil CUCTEMbI OTOM/IEHUS
Temneparypa BoAbl t; AO/HKHA NPOBEPATLCH MO NPUBELEHHON pacyeTHOW TemnepaTtype tonp,
BblUMCNEHHOI NO hopmyne:

torp=18+0,35T1, (26)

roe Ti - U3MepeHHas TepMoOMEeTpPoOM Temnepartypa TensoHocutens, °C, nogasaemoro TensioB bl-
MW CETAMW C pacHeTHbIMK TemnepaTtypamn TennoHocn tens 150 - 70°C.

M3mepeHHas B nogatowem TpybonpoBoae HOpMasibHO paboTatoleil CUCTEMbl OTOM/IEHMS
Temneparypa BoAbl t; AO/HKHA NPOBEPATLCS MO NPUBEAEHHON pacyeTHOW TemnepaTtype timp,
BbIUMCNIEHHOI NO hopmyne:

tinp = tonp + (tip - t2p)(0,65T1 -18) / (T1p - Top), (27)

roe T1 - UI3MepPeEHHasi TepMoMeTpoM Temnepartypa, °C, TennIoHoCUTeNs B nogaroLlem Tpyo o-
NpOBOAE CUCTEMbI TEN/TIOCHABGXEHUS;
t1p U tp - pacyeTHble TeMnepartypbl B CUCTEME OTOMNJIEHUS;
T1ip N Top - pacyeTHble TEMMNEPATYPbI B CUCTEME TEN/IOCHAOXKEHUSA.

[na ABYXTPYOHbIX CUCTEM OTOMNJIEHMA C pacyeTHbIMWU TemnepaTtypamu TennoHocutena 90 -
70°C (t 1p - top = 20), NPUCOEANHEHHDbIX K TENMOBON CETU C NapameTpamu TennoHocutena 150 -
70°C (T1p - T2p = 80) NpMBEAEHHYIO K YC/I0BUSIM peasibHOro TEM/I0CHAGXEHMS pacUYeTHYHO Te M-
nepaTypy B nogatowem TpybonpoBoAe CUCTEMbI OTOMIEHUSA MOXHO BbIYUCUTL MO DOPMY/IE:
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tinp= 0,51T,1+13,5. (28)

10.4 Pa3HOCTb AaBfieHuniA, NnokKasblBaeMblX  MaHOMeTpamu, YCTAHOB/IEHHbIMW  Ha
BCacbliBatolLeM W HarnopHoOM TpybonpoBogax UMPKYNALMOHHOIO Hacoca, He A0/DKHA OT/ U-
4yaTbCA OT MNPOEKTHOrO 3HAYeHWs MOpPaB/IMYECKOro COMPOTUMBEHUSA CUCTEMbI, BbIPXKEHHOIO
B COOTBETCTBYHOLMX eanHMLax U3MepeHns, Ha BesIn4nHy, npesbiiaowyo £20%.

10.5 TemnepaTypa BoApl, yXo4sALen U3 perynmpyemMbix npu nomowm PTK oTonuUTesbHbIX
NPMOOpPOoB ABYXTPYOHbLIX CUCTEM, HE [AO/XHAa OTIMYaTbCA OT Temnepartypbl BOAbl B COOPHOM
obpaTHOM TpybonpoBoae 6onee, yem Ha %(3...6°C), npuyem 60MbLIEEe 3HAYEHNE OTHOCUTCA K
pacyeTHbIM MOrOAHbIM YC/IOBUAM.

10.6 B cucteme oTonneHus, He oTBevawolleli TpeboBaHNAM, 0603HAYEHHbIM B MyHKTax
10.2 - 10.5. pekomeHAyeTCs BbIMNOAHUTL KOMMN/IEKC AOMOHUTENbHbLIX HaagouHbIX paboT.

10.7 Mpn TemnepaTtype BOAbl t, B 06paTHOM TpybGonpoBoAe, OT/INYAKLWENCS OT NPUB e-
[EHHON pacyeTHOW Temnepartypbl topp, BbIMUCIEHHONW NO hopmyne (26), Ha BENNY UHY

€=1tpn-t2, (29)

peEKOMEHAYeTCA YCTaHOBUTb HOBbIV pacxop ceTeBoit BoAbl Grcy, KOTOPbIA MOXHO BbIYUCAUTD
no coopmyrne:

G rcn = Grc[l + £ /(0,65T1 -18)] / [1 - € /(0,83Ty - 6,4)] (30)

O603HayveHns cumBosioB popmynbl (29) npuBeaeHs! B n.n. 10.2 n 10.3

B aBTOMaTM3MpOBaHHbIX CUCTEMaxX OTOMNIEHNS M3MEHEHMEe pacxofa ceTeBoil BoAbl obe c-
neyMBaeTCcs COOTBETCTBYHOLLEN HACTPOIKON KnanaHa nepenaga Aas/ieHuii, yCTaHOB/IEHHOIO Ha
abOHeHTCKOM BBOJe TEN/oBOM CeTU, a B HeaBTOMaTU3NPOBaHHbIX CUCTEMAX - NyTeM U3MeHe-
HMS NO COrnlacoBaHuUIO C TensiocHabXatoLL el opraH13aunen gnameT pa OTBEPCTUS APOCCENbHON
anadparvel.

10.8 HanapgouHble paboTbl A0/DKHLI BbINOMHATLCA CneunanncTtammn -Hanaguvkamu. Peko-
MeHAYeTCA opraHvM3oBaTb Haslafo4yHble paboTbl TakuM 06pa3oM, YTOObI NepcoHas, 06Cayx u-
BaIOLLMIN cCUCTEMY OTOMNJIEHUS NPUHMMAU B HUX HENOCPEACTBEHHOE yyacTue.

10.9 B npouecce npMemMkn cucteMbl OTOMNMIEHUA B 3KCNIyataumo 06C1yXusatoLemy ne p-
COHasly A0/MkHbl ObITb NepefaHbl nacnopTa Ha Bce Npubopbl U ob6opyaoBaHWe, MNPUMEHE H-
Hble B cucTeme. [lacnopTa W MHCTPYKUMM NO 3KCnsiyatauumnm MMMNOPTHBLIX Npubopos 1 obop y-
[0BaHNA OO/MKHLI NepeAaBaTbCs B MepeBoe Ha YKPaMHCKUIA U PYCCKUIA A3bIKN.

10.10 Nlnya, obenyxuBatoLme cucTemMy oTonsIeHNs, 0653aHbl 3HATb NPOEKT U U3YUNTb
TEXHMYECKYI0 JOKYMEHTAaLMIO Ha UCMOo/b3yeMoe B cucteme obopyaoBaHue. PekomeHayeTcs o p-
raHm3oBartb Kypc 06y4yeHusa nepcoHasia npasuiamM pa 60Tbl ¢ 060pyaoBaHNEM 1 npubopamu.

10.11 B pacnopsbkeHun opraHusaummn, aKCnayaTupyowein CUCTEMY OTOMNNEHNUS, AO/HKEH
ObITb KOMMIEKT WUHCTPYMEHTOB W CheyuasibHbIX MPUCNoco6/1eHni, MO3BONAAKWNX BbINO -
HATb M3MEpeHns napameTpoB CUCTEMbl OTOMIEHUA WU PerympoBa Tb NPUO0OPbI, HACTPOEHHbIE
npu Hanagke. O6CnyXnBaHMe U PeMOHT 060pyaAoBaHNs U NPUOOPOB AO/KHbI NPOBOAUTLCS B
CTPOroM COOTBETCTBUM C UHCTPYKLMAMM MO IKCMyaTaunu.

10.12 HenpeMeHHOI 0683aHHOCTbLI0 SKCM/TyaTUPYHOLLEA OpraHmM3auun aBnseTcs Hagasop 3a
HEPYLUMMOCTbI TepMOCTaTMYECKUX KNnanaHoB 1 UX FMapaB/iMyeckoli HacTpoliku. Heobxoamnmo
Pa3bACHATb NOJSIb30BaTE/IAM, YTO 3aMeHa B MHOIO3TaXXKHOM [JOMeE JIMLb HECKO/IbKMX TEPMOCT a-
TUYECKUX KanaHoB ApYron apMaTtypoil NpuBeaeT K NOJSHON pa3peryiMpoBke BCEN OTONUTEN b-
HOW CUCTEMBI.
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MPNNOXEHWA
MpunoxeHwue 1
Mpnmepbl pacyeToB

1. B 16-aTaxHOM 64-KBap TUPHOM XW/OM AOME ABa BXOAa - B M TOBbIA XONN U B HE3 a-
AbIMNSEMYIO IECTHUYHYIO KNeTKY, UMEIOLLYI0, KDOMe BXOAHOW, elle 15 HapyXHbIX ABepen Ha
Kaxaom aTaxe. BoicoTa aTaka 3 meTpa. OnpefennThb NOTEpPU TenoThl Yyepes ykasa H-
Hble NpoeMbl NPy TemMnepaTypax BHY TPEeHHEro n HapyXHoro sosgyxa +16 n -22°C.

MoTepw TeNnoTbl, KBT, HA HarpeB BpbIBaKOLLLErocs Yepes ABEPHOI Npoem NNgTOBOro Xo /-
Nla HapyXXHOro Bo3adyxa cneayet onpeaenatb no dopmyne (5):

Qs = 0,7(H+ 0,8p)(ts — tuy) 10 *°,

roe H - Bbicota 3gaHus, m, pagHasd 3 X 16 = 48 w;
p - KONIMYECTBO N0AEN, HaXoAaLWmMXcsa B 34aHmn. Mpu cpegHen 3aceneHHocTn 3 Yen. Ha
KBapTupy p =,3 X 64 = 192.

Qg = 0,7(48 + 0,8 x192)[16 - (-22)]x 107 = 5,4 kBT.

PacueT TensoTbl Ha HarpeBaHve Hapy>XXHOro BO34yxa, NPOHUKAKLLEro yepes3 ABepu oTa-
NMBaeMbIX He3aAbIMASEMbIX NIECTHUYHbIX KNETOK C MO3TaXHbIMU BbIXOAAMU HA NOLKUK, CN e-
ayet Bectu no chopmyne (5) npu p=0, NnpuHMMas AN KaXA0ro aTaxa 3HadyeHve H, paBHoe pa c-
CTOSIHUIO, M, OT HM3a [ABEPU paccuMTbiBAEMOro 3Taxa A0 NepekpbITUA NEeCTHUYHOW KN eTKN.

Qg = 0,7X3(1+2+3+4+5+6+7+8+9+10+11+ 12+13+14+15+16)[16 -(-22)]x10" = 10,9 KBT.

2. O6uwecTBEHHOE 34aHne, 060pyAOBaHHOE CUCTEMOM OTOMNNEHNA TENIOBOA MOLLH O-
cTbto 230 KBT, nocTpoeHo B Kneee. Kakoe KonnyecTBO TEMN/I0BOM 3HEpruM norpebdyeTcs
Ha 060rpeB 3TOro 3aHnNs 3a rof, ecny TenjoBol NyHKT 060pyfoBaH ycTponicTBaMu A5
aBTOMaTUYECKOr 0 NOHMKEHNS TemnepaTyp B Hepabouee Bpems?

PacueTHoe rogoBoe TensionotpebsnieHne cUCTemMoil oTonneHua 3aaHus, Qg MK, He
[OO/DKHO NpPEBbIWAaTh BE/IMYMHbI, paccunTbiBaeMol no oopmyne (7):

Qroz= 0,0864Q . S a.b.c/(tg - tw) .
roe 0,0864 — KoadppumLmeHT;

Q - TennoBas MOLLHOCTb CUCTEMbI OTONNeHUs, pasHada 230 kBT;

S - pacyeTHOe KONMYeCTBO rpagyco-CyTOK OTONUTENIbHOIO Neproaa, NpuHuMaemMoe 4/
Knesa 3572 (Tabn. 5);

a - KoathpuumneHT, pasHblin 0,8, KOTOPLIM Y4 UTbIBAETCA A1 OOLWECTBEHHbIX 34aHui, 06 o-
pyAoBaHHbIX  nNpubopamMmy  aBTOMATUYECKOrO0  YMEHbLUEHWUSI TEn/I0BOA MOLLHOCTU B
Hepabouee Bpems;

b, ¢ - KOadpnUMeHTbI, KOTOpPbIE AJ19 AaHHOTo NpUMepa paBHbI 1;

ts U ty - TEMMNepaTypbl BHYTPEHHETO W HAPYXXHOro Bo3Ayxa, NPUHUMaeMble paBHbIMU COOT-
BEeTCTBEHHO +18 u -22 °C.

Qron= 0,0864 x230x 3572x0,8 / [18 - (-22)] = 1420 I'[x = 339 Tkan.

Mpun NpaBW/ILHOM 3KcnyaTauun 34aHUs ero rofosoe TennonoTpebsieHne Ha HyxAbl OT O-
nAeHnsa He AO/MKHO npesbicnTb 339 kan.

3. TennoBass MOWHOCTb ABYXTPYOHOM CUCT eMbl OTONNEHUs 9-3TaxkHOro goma 160
KBT, pacyeTHble TemnepaTypbl Bogbl 90-70° C, rngpasnnyeckoe conporTusneHne 28 klla.
Kakve fomkHbl 6bITb Nogada 1 gaBneHve y UMpKynsauMoHHOro Hacoca B ABYX BapyaHTax: npu
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TennocHabXeHnn 0T TEennoBOro NyHKTa, PacrnosioKeHHOro Ha OTM. -2,5 M, 1 nNpu Tenso-
CHaOXEHNN OT KPbILHOM KOTENbHON, Haxoaswenca Ha oTM. +28 M., ecnm B 060UX criyvasx
cepeguHa caMoro BepxHero pagnaTopa HaxoauTcsa Ha oTMeTKe +25,0 M, a camMoro HWKHero
- Ha 0TM.+0,5 M.

PacueTHbIli pacxof TeNOHOCUTENS B cucTeMe otonneHns G onpegensetcsa no gopmyrne
(8):
G = 3,6x10°Q/(cAt),

roe Q -TennoBasi MOLHOCTb CUCTEMBI, paBHasa 160 KBT;
C- yAe/ibHas Tenno0emMKocTb BoAbl, pasHas 4,187 kx/(kr.°C);
At - pasHOCTb TeMnepatyp TensioHocuTensa, pasHad 90 - 70 = 20°C.

G = 3,6x10° x160/(4,187x20) = 6878 Kr/u.

[aBneHve Py LMPKYNALMOHHOTO Hacoca onpegensieTcs no oopmyse (9), B KOTOPYH BX O-
AT BENMUYMHA MaKCMMa/lbHOrO eCTeCTBEHHOTO AaB/IEHNS Pg, BblUKUC/ISEMOro no dopmyne (10):

Pe=10 -3 gB-At (Hmax.np. - HMT)v

rae g - yckopeHue cBo60o4HOro nageHus, pasHoe 9,8 m/c 2

B - npupaweHne 06beMHOM Macchbl BOAbI NpY OX1axaeHun ee Ha 1°C, koTopoe npuHuMae T-
cs paBHbIM 0,624 kr/(M3K):;

At - pacyeTHasa pa3HOCTb Temneparyp BoAbl, pasHaa 20°C;

Hmax.np. - OTMETKA, M OTOMUTENbHOro Npubopa, Hanbonee yganeHHOro no BepTukasim ot u c-
ToyHuKa Tensa. Mpu TennocHabXeHun u3 TensionyHkTa Hmaxnp = 25,0 M, a npu Tenno-
CHabXeHWN OT KPbILWHON KOTeNbHOM Hmax.np = +0,5 M;

Hut - OTMeTKa, M, UICTOYHMKA Tenna, paBHas -2,5 M npu TennoCHabXeHnn 13 TENNOMYHKTa 1
+28,0 M nNpu TeNI0CHAGXEHNMN OT KPbILLIHON KOTENbHOIA.

Takum o06pasom, Npu TENSIOCHAGXKEHUN N3 TENONYHKTa

Pe = 10 2 9,8x0,65x20(25+2,5) = +3,5 kMa,
a npu TensI0CHa6XXeHUM OT KPbILWHON KOTesIbHOM
Pe = 10 “3x9,8x0,65x20(0,5-28,0) = - 3,5 k[Ma.
[aBneHne Py umpKynsiUMOHHOro Hacoca onpegenseTcs no gopmyne (9):
PH=1,1(APco - 0,4Pg),

roe APco - noteps gasneHud, klMa, B cucteme otonneHus, pasHas 28 klla.
Mpwn TennocHabXeHnn N3 TennonyHKTa

PH = 1,1(28-0,4x3,5) = 29,26 kla.
Mpwn TenNoCHaAGXEHNN OT KPbILLHON KOTENbHOW
Pu=1,1(20+ 0,4x3,5) = 32,34 klNa

Takum o6pa30|v|, LI,I/IpKyﬂFlLI.I/IOHHbII\/’I HaCcoC AO0J/IKEH I'IO,D.6I/IpaTbCF| Nno Taknm napameTpam:

BapuaHT TensiocHabxeHus
MNapameTp v v
N3 Ten0MnyHKTa OT KPbILUHOW KOTE/IbHOW
Mopgaya, Kr/y 6878 6878
JaBneHue, kla 29,3 32,4
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4. BbInosHAeTCA FI/I,EI,paBI'II/I‘-IECKVIVI pacyeT CUCTEMblI OTOrnJieHna aAoma, on McaHHoro B
npeablgylem npumepe pacyeTa. Ha kakoe MUHMMasibHOE ruapasnnyeckoe conpoTUB/IEeHUEe
OOJ/DKHa paCCiHNTbiBaTbCA cucrema?

Onpegensowmym napameTpom A1 Bbl6Opa MUHUMAIBHOTO TMAPaBNYECKOTO COMPOTU B-
neHns APcomin CUCTEMBI OTOM/IEHUS ABNAETCA abCoNoTHaA BeNMYMHa e CTECTBEHHOrO AaBsrie-
HUA Pg, KOTOpas BbluncneHa no gpopmyne (10) B npegpiaywiem npumepe n pasHa 3,5 klla. B e-
IMYMHA MUHUMAIBHOTO TMAPaBANYECKOro ConpoTmuBneHus APcowin BblUMCSETCS Mo hopmyre
(11):

APco > A Pe/z,
rae A- KOagpMuMEHT, KOTOPbIA NPUHMMAETCH PaBHbIM 7;
Z - KONNYECTBO rMapaBnyeckn 060C06/1eHHbIX 30H, KOTOPOE A1 AaHHOro npumMepa pasHo 1.

APcomin = 7x3,5/1 = 24,5 kMa.

5. MpoekTupyeTca 18-3TaxHbIn LOM BbICOTOM 54 M. OnpefennTb LienecoobpasHoCcTb
pasgeneHns Ha fBe 30Hbl N0 BEPTUKa/IM ABYX TPYOHON CUCTEMbI OTOMNIEHNA C TEepMOCT a-
TUYECKUMU KlanaHamu.

Kak n B npefplayliem npumepe, onpegensiowyMm napameTpomM 418 Bblbopa Ko/myectsa
30H AIBNsieTCSA abCcoNoTHasA BeNMYMHa eCTECTBEHHOIO AaBfieHus P g, koTopas BblYMCNSAETCA Mo
dhopmyne (10a):

Pe = 0,122(H max.np. ~ HVIT)-

MuHUMasIbHOE TnapaB/Myeckoe conpotueneHne APcomin CUCTEMbI OTOMIEHUA BbIYUC A-
etcsa no cpopmyne (11). Mpm ogHol 30He no BepTukan (z=1) APcomin = 7X6,59 /1 = 46,1 klMa.
CornacHo ycnosuio (12) conpoTuBiieHVe TEPMOCTATMYECKOro K/ianaHa, pacroslioeHHOro Ha
6nmxkalilleM K Hacocy CTosike, LO/DKHO ObiTb 60/bLie BenuyunHbl 0,7 APco , To ecTb 60/bLue,
yem 0,7x46,1 = 32,3 klMa. OgHako n. 5.5 orpaHnymMBaeT CONPOTUBNEHNE TEPMOCTATUUYECKOIO
KnanaHa BenmumHol 25 kMa. PelwmnTs Npo6aemy MOXHO ABYMS NYTAMM:

1. Pa3genuTb cuctemMy OTOMNJIEHMS Ha ABE 30Hbl N0 BEPTUKa/IM U, NPUHSAB B dpopmyne (8) z= 2,
nonyuntb APcowmin = 23,05 klNa, a makcMmasibHOEe COMpOTUB/IEHNE TePMOCTATUYECKOro Knian a-
Ha npu aTom 6yaeT pasHo 0,7x23,05=16,45 klMa, YTO MeHbLUEe Npeae/ibHON Be/IMUNHBI 25.

2. YCTaHOBUTb Ha CTOAKax KnanaHbl nepenaza Aas/eHns.

MOXHO MonTW 1 No TpetTbemy nyTu. B copmyne (11) BenuumHa koadpcpuumerta (7 - ans
OBYXTPYOHbIX CUCTEM) 3a/aHa He XXeCTKO, OHa pekoMeHAoBaHa. MOXHO He MPUHATb PeKoOMe H-
Jauvio N HazHaunTb KO3IPULUMEHT paBHbIM 6 UK 5, HO 3TO YXXe NoB/eYeT 3a COO0M CHUXEHMe
rmapaBnNYECcKoO YCTOMYMBOCTM CUCTEMBI, ee paboTa 6yaeT 3aBUCETb OT U3MEHSHLErocs € c-
TeCTBEHHOro Aasnexus. OTpuuaresibHoe BUAHWE eCTECTBEHHOrO AaB/ieHNA Ha YCTONYMBOCTb
paboTbl CUCTEMbI OTOMNIEHNA MOI/IM Obl KOMMNEHCUPOBATb TepMOCTaTUye CK1e KnanaHbl, HO 3TO
TOMBbKO B TOM C/ly4ae, ec/im OHWN AeACTBUTESIbHO ByayT paboTarb B 30He NPONopLMOHa/IbHOCTM
2K. B ycnoBuax HefoCTaTO4YHOro Ten0CHa6XeHNs knanaHbl 6yAyT OTKPbITbl MOMHOCTLIO, U H e-
ycToiumBas paboTta CUCTEMbI B 3TOM C/lydae BeCbMa BEPOATHA.

6.lMpoekTNpyeTCca nogaya TENIOHOCUTENA C pacyeTHbIMW TemnepaTypamm 90 -
70°C no OTKPbITO MPOMIOXKEHHOMY CTOSKY ABYXTPYOHOI cMCTEMbl U3 nofsana K p a-
avaTopy 12-ro sTaxa 16-aTaxHoro goma. Benuka nu 6ygeT owmubka npu onpegeneHmmn
niowasn noBepxHoCcTU pagvaTopa, ecny NPpoeKTUPOBLUMK BbINOMHAT pacyeT 6e3 yyeTa
OCTbIBaHNA BOAbI B TPaH3WTHbLIX yyacTKax cCTogaKka?

Ecnn npoekTnpoBLIMK HE BBEAET B CBOM pacyeT BenuuunHy Atoct M3 dopmyrnbl (19), T
TeMneparypHbIii Harnop paguaTopa 6yaeT onpegeneH Kak BennunHa (90+70)0,5 -18=62 °C. Ans
TOro, YtTo6bLI ONPeAeMTbL NPaBWU/IbHOE 3HAYEHNE TeEMNEpPaTypPHOro Hanopa, Heo6xoAMMo OT H e-
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r0 Bbl4ECTb BENNUYUHY Atoct, KOTOPYIH HY)XXHO paccumtatb no copmyne (20) nam npuHATbL Mo
Ta6n.6. CornacHo Tabnuue 6 Atocr = 8,9 °C, 1 nNpaBu/IbHbIA TEMNepaTypHbIii HarNnop paseH 62 -
8,9 = 53,1°C. 3aBblWweHHOe B 62/53,1=1,17 pa3a 3Ha4yeHne TeMrnepaTypHOro Harnopa npueeneT
C y4eToM nokasaresns crenenu T (hopmyna 18), k owmbke B 1,17 ™ = 1,22 pasa (ecnm m = 1,25)
npv onpegeneHum nnowaam noBepxHocTy pagmaropa.

7. OgHOTpybHass cucTemMa OTOMEHMA 3[aHus  TensoBOi MOWHOCTbLI0 120 KBT
noaieXnT pekoHCTpyKuun. TensoBas ceTb C pacyeTHbIMU TemnepaTypamu 150 - 70°C
nogaeT TenjoHOCUTENb C TemnepaTypolr B nogawlem TpybonpoBoge, HAKOrga He np e-
BblLIaoLLEen90°C, npu pacnonaraeMomM AasfieHmn Ha aboHeHTCKoM BBoge 50 klMa . CyuwecT-
BYIOLLMIA 31€BaTOpP B 3TUX YCNOBUSX paboTaeT HeyCcTOWYMBO, 3aMeHa ero LUPKYIALNOHHBIM
HacoCcoMm MnpeAcTaB/IAeTCA 3aKa3uuky HexenaTeNbHOM W3 -3a OTCYyTCTBUA KBannduump o-
BAHHOI0 3KCMNyaTaunoHHOro nepcoHasla U HefoCTaTOYHO HaLeXHOro B 3MMHUI Nepuopg
aneKkTpocHabxeHus . Kak NPUMEHNTb B 3TUX YCNoBUAX cucTemy CPT?

TennoBble Harpy3kn nmerwmxca dacagHblix BeTel coctaBnsaoT Q1= 70 n Q, = 50 kBT.
CornacHo popmynam (3.1 - 3.3) npunioxeHnss 3 pacyeTHble TemnepaTypbl TEMIOHOCUTENSA C O-
CTaB/IAOT:

* Ha BXof[e BO BTOpYlo noacucremy: t; = 70 + (150 - 70).50/120 = 103,3°C;
* Ha BbIX0OZe 13 NepBoi nogcucTemsl: ti, = 70°C;
* Ha BXofe B nepsyto nogcuctemy: ti;= 70 + (150 - 70)x 70/120 = 116,6°C.

Cuctema OTOMn/IeHUs pacysieHeHa Ha NoACUCTEMbI Tak, YTO TennoBasi MOWHOCTbL NepBOW
nogcuctembl Qi BKIOYAET B cebsi Har py3ky JIECTHUYHBIX K1ETOK, MPUCOeANHEHHBIX NPeaBKIl o-
4YEHHO OCHOBHOW Harpyske.

PacueTHbIli pacxoa TeN/IOHOCUTENS, paccumTaHHbIn No oopmyne (3.5), cocTaBnseT:

G = 3,6x10° x120 / [4,187(150 - 70)] = 1290 Kr/u.
[OnvHa pereHepartopa tennoTtbl PT -32 Bbluncnsaetca no copmyrie (3.4):
L pr=AG323(T, - t11)/(T1 — t21)=0,808x1290°%%*(150-116,6)/(150-103,3) = 5,84 M

M NPUHMMAaETCA paBHOW 5,9 M, a ero ruapasnnyeckoe conpoTuB/IeHNE onpeaenseTcs no go p-
myne (3.6):

APpr = Lpr SG® = 5,9 x 0,45 x 10 >x1290° = 4418 MNa = 4,4 kMa.

8. M3 kKaTanoros oMpMbl U3BECTHO, 4YTO €10 BbINyCKATCA Perympytowmne KnanaHbl
YCNOBHbIM npoxogom 15, 20 n 25 MM npu COOTBETCTBYIOWMX 3HaYeHnax Kv =1,6,4,01 6,3
M3/u. Kak npaBunbHO BbIGpaTh AMameTp YC/MOBHOrO MPOXOAA, €CAM pacyeTHbIli pacxon,
TennoHocuTens cocTasnsaeT 3,8 M /4 Npu yCnoBumM, 4TO FNAPABANYECKOE CONPOTUBEHNE
NMOMHOCTbLI0 OTKPbITOrO KnanaHa He A0/MKHO npeBbilwaTb50 kMa?

YKenaemas BenuunHa Kv', M°/u, knanaHa BbluMCASETCA NO dhopmyne (23):
KV' = 10 Grc(AP) ™ %° = 10x3,8x50 *°=5,37 .

KnanaH BbIGUpaeTCst MO KaTafoxXHOM BennunHe Kv = 6,3m°/u, 6rmkaiiueit 6onbLueli K Bbl-
YMCNEHHOMY 3HAYEeHMI0. [inameTp YC/I0OBHOTrO NPOX04a PeryivpyloLwero kianaHa - 25 mm.

9. CucTema OTOMNNeHna 8-3TakHOro XUnoro goma ¢ YyryHHblMu paguaTopamMn Tensn o-
BON MOLWHOCTbLI 160 KBT M C He3aBUCUMbIM OT TENI 0BOM CETU KOHTYPOM LMPKYIALNN
[O/MKHa 6bITb 060pyAoBaHa 3aKkpblThbiM pacLIMPUTE/IbHBIM COCYAOM. Kakas fo/mkHa OblThb
eMKOCTb COCY/ja, EC/IM pacyeTHble TemnepaTypbl TennoHocuTens B cucrteme 90 -70 °C?
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O6beM V, 1, paclumMpuTesibHOro cocya B cucTeMax OTOM/IeHNs onpeaensercs no ¢opmy-
ne (24):

V = 40x10 ~°x Vco(tep)t™® (Pyp + 0,1) k / (Pkp - Ph),

roe Vco - 06beM BOAbl B cucteMe otonnenus. CornacHo 1abn.7 yuntbiBaeTca (Npu cpegHei
Temneparype 80°C) eMKOCTb pagmaTopoB 1 Tpy6b0nNpoBOAOB, B TO BPEMS Kak eMKOCTb M1acTu H-
yaTbIX TEM/I006MEHHNKOB OTHOCUTE/IbHO Masia, 1 el B pacyeTe npeHebperatoT.

Vco= 160(8+11,5) = 3120 n;

Pkp - KpUTUUYECKOe faB/ieHne BOAbl, NPUHUMAEMOE pPaBHbIM AaB/IEHUIO, MPU KOTOPOM OTKPbLIB a-
l0TCA NpefoxpaHnTesbHoble knanaHbl; Pgp = 0,6 MMa;

Pw - HayanbHOe JaBsieHve BOAbl, NPUHUMAaEM Oe paBHbIM CTaTUYECKOMY [AaBJ/IeEHMIO HA YPOBHE
YCTaHOBKM paclumMpuTesnibHoro cocyga. Npu yctaHoBKe cocyfa B noAasasie 8 -3TaXHOro goma Bbl-
cotoin 25 m P, = 0,25 MMa;

tcp - CpefHAda Temneparypa Ten/I0HOCUTENIA B CUCTEMe OToNn/1eHns, pasHasa 80°C;

K - KOathpnumneHT, NpuHNMaemsblii 1,8.

V = 40x10°® x3120 (80)**° (0,6+0,1)x1,8 / (0,6 -0,25) = 400 n .

10. CucTema oToOMNMEHMA U3 MpeAblayLlero npuvepa fomkHa 6blTb obopynoBaHa 3 a-
KPbITbIM pacluMpuTe/NlbHbIM COCYAOM. KakasA fo/mkHa 6bITh eMKOCTb COoCyAa, eciim cucrema
NOAK/OYEHA K KPbILLIHOW KOTEeNbHOW 1 pa CLUMPUTeNbHbIA cocyy, OyLeT yCTaHOB/EH Ha ypo B-
He KpbIWwn?

B aTtom cniyyae HavyanbHOe aaBrnieHne Py MOXHO NpuHATL pasHbiM 0,001 MIMa (1 m). Torpa:
V =40 x10 “° x 3120(80)*° (0,6+0,1)x1,8 / (0,6 - 0,001) = 234 n.

11. SkcnnyaTwpylOLWKWiA NepcoHasl, NpoBepss No Xanobam xuTenei paboTy pAelicT-
BYHOLLEA CUCTEMbl OTOMEHNS, MPUCOELMHEHHOW NO 3aBUCKMMOI CXxeme K TensioBoli ceTu ¢
pacye THbIMX TemnepaTypamu TennoHocuTena 150 - 70° C, o6HapyXun, 4To TemnepaT y-
pa TennoHoCUTeNs B nojawwem Tpybonposode TennoBoin ceTu T1=72°C, a usmepeHue
TemnepaTyp B nogawLlemMm n o6paTHOM TpPybonpoBogax CUCTEMbI OTOMIEHUS, 3aNpoekT U-
poBaHHOI Ha napameTpbl 95 - 70°C, nokasano, 4To t; = 46, a t, = 41°C. Kak onpegenmTb
NPUYMHY HeJorpesa M yCTPaHUTb ero, ec/in U3MepPEeHHbIN TenIocYe TUMKOM pacxos ceT e-
BOW BoAbl cocTasnseT 3,2 T/ ?

Heo6xoAMMOo BblUMCNUTbL MO popmynam (26) n (27) npuBefeHHblE K peasibHbIM YC/10BUAM
TensIocHabXeHnsa TemnepaTypbl B 06paTHOM M nogarolem TpybonpoBogax CUCTEMbl OTOMN e-
HUA tonp W tipp M CONOCTABUTL UX C U3MEPEHHBLIMI TemnepaTtypamu to 1 t;.

MpuBeAeHHas K peasibHbIM YCI0BUSIM TeNI0CHabXeHMA TeMnepaTypa B obpaTtHOM Tpy6 o-
nposose

tonp = 0,35x72 +18 = 43,2°C.
MpuBegeHHaa TeMmnepaTtypa B nogaroLiem Tpybonposoje
tinp = 43,2 + (95 - 70)(0,65x72-18) / (150 - 70) = 52,2°C.

dakTnueckan Temneparypa BoApbl B nojatollem TpybonpoBOAE HUW Xe pacyeTHOW npuBse-
[EeHHOl Ha 6,2° a B obpaTHOM - Ha 2,2°. Kpome Toro, haktnyeckuii nepenag temnepaTypbl B
CMCTEME OTOMJIEHNS MOYTN BABOE MeHbLUe pacyeTHOoro, a, c/efoBaTeflbHO, pacxof BoAbl -
BABOE 60/bLle, YeM HYXXHO. Taknm ob6pasom, NnpuymMHamMmn Hegorpesa AB/AKTCA:
* UM36bITOYHbIV Pacxof BOApbl B CUCTEME OTOMN/IEHUS;
* HeAOoCTaTO4HbIN (C y4eTOM peasibHOIN Harpy3kun) pacxof CeTeBOM BOAbI, U3 -3a Yero Boga B
obpaTtHOM Tpyb6onpoBoae nepeoxnaxaeHa.
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[ns ycTpaHeHnsi NpUynH HeAorpeBa HYXXHO YMEHbLUNTb Pacxof TEM/IOHOCUTESNIS B CUCTEME
OTOM/IEHUSA N YBENUYUTb pacxop ceTeBoit BOApbl.

YMEeHbLWNTb pacxod BoAbl B CUCTEME OTOM/IEHUSA MOXHO, YMEHbLLMB Y1CN0 060POTOB LM p-
KYNSALMOHHOTO Hacoca, Uan npy nomoLm 6a1aHCMPOBOYHOIO KlanaHa, ec/iv OH YCTaHOBJ/IEH Ha
aboHeHTCcKoM BBOAE (M03. 7 Ha puc. 8).

HoBbIn pacxopn ceTeBoi BoAbl onp egensietcs no dopmyne (30):

GTCH = GTC [1 +¢e/ (0,65T1 - 18)] / [l -g/ (0,83T1 - 6,4)) ,

roe Grc - pacxop CeTeBOI BOAbI, paBHbIii 3,2 T/u;
€ - BE/IMYMHA HECOOTBETCTBMSA TEMMNEpPATYp, Bbluncnissemas no gopmyrne (29)

€ =tonp-t,=43,2-41=2,2°C:
T1 - 13MepeHHas B nogarowem TpybonpoBoge Temneparypa, pasHasa 72°C.
Grch=3,2[1+2,2/(0,65x72 - 18)]/[1-2,2/(0,83x72 — 6,4)] = 3,59 T/u
[na yBennyeHusi pacxoga cetesoi Boabl oT 3,2 Ao 3,59 T/4 He06X0AMMO NPOU3BECTU C O-

OTBETCTBYIOLLYIO NEPEHACTPOIKy perynsitopa nepenaja [aBfeHUsi, yCTaHOB/IEHHOTO Ha a6 o-
HEHTCKOM BBO/IE.
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XapakTepuCcTuKn rmapasB/inyeckoro conpoTuBeHns

1. XapakTepucTuka ConpoTUB/EHNS CTa/lbHbIX TPY6OMNPOBOA0B

MpunoxeHwne 2

Tabnuua 2.1
XapakTepucTvka* conpoTuenens, kMa/(T/y) 2
PACXO HapyXHbli1 ginameTp X TONWMHA, MM
A 21,25x2,75 | 26,75x2,75 | 335x3,25 | 42,25x3,25 |  48x3,5
BOAbl, T/M =
YCMOBHLIW Npoxoa, MM
Dy15 Dy20 Dy25 Dy32 Dy40
0,010 4,50
0,016 3,71
0,025 3,52 0,832
0,040 3,13 0,750
0,063 3,02 0,680 0,2142
0,10 3,10 0,550 0,1650 0,0500
0,16 3,05 0,605 0,2051 0,0449 0,0234
0,25 3,07 0,560 0,1949 0,0467 0,0226
0,40 2,84 0,554 0,1838 0,0426 0,0204
0,63 2,90 0.534 0,1733 0,0414 0,0194
1,0 2,90 0,530 0,1700 0,0383 0,0181
1,6 0,517 0,1813 0,0375 0,0186
2,5 0,517 0,1675 0,0365 0,0169
4,0 0,1679 0,0364 0,0165
6,3 0,0360 0,0163
10,0 0,0163
CpepHee 3,148 0,587 0,1801 0,0405 0,0186
3HavyeHue
OkoH4YaHue 1abn. 2.1
XapakTepucTuka conpoTuenenus, Ma/(t/u) °
HapyXHblii AnameTp X TO/ILMHA, MM
Pacxoa 60x3.5 | 76x3 | 89X3.5 | 108x4
BOAbl, T/ =
YCNoBHbLIN Npoxoa, MM
Dy50 Dy70 Dy80 Dy100
0,40 6,00
0,63 5,42 1,36
1,0 5,26 1,26 0,57
1,6 4,78 1,15 0,5234 0,2
2,5 4,61 1,07 0,4872 0,17
4,0 4,38 1,03 0,4625 0,15
6,3 4,31 1,00 0,4394 0,15
10,0 4,30 0,99 0,4052 0,15
16,0 4,35 0,96 0,4259 0,15
25,0 0,96 0,4176 0,14
40,0 0,4178 0,14
63,0 0,14
CpegHee 4,721 1,065 0,452 0,15
3HavyeHue

* Be/IMUMHbI XapakTepucTUK U3MePEeHUs!, BbpaeHHble B KMa/(T/4) 1 B 10* MM./(Kr/4)? uncneHHo

PaBHbI.




2. XapakTepucTuKa ConpoTMB/IEHNS NACTMACCOBbLIX TPY6 ONpPoOBOAOB

Tabnvua 2.2
Pacxof XapakTepucTvika conpoTusieHus, kKMa/(t/v)
BOAb!, HapyXHblin AnamMeTp X TONLMHA, MM
T/ 12x2 14x2 16x2 18x2 20x2,3 25x3,5 32x3,6
0,010 99,0
0,016 61,8 34,7
0,025 70,9 27,5 12,20 6,10
0,040 77,8 26,5 11,19 5,38 3,314
0,063 67,7 23,1 9,81 4,61 3,018 1,424
0,1 61,1 20,4 8,62 4,08 2,651 1,244
0,16 18,1 7,65 3,63 2,312 1,102 0,2500
0,25 16,7 6,90 3,25 2,082 0,980 0,2121
0,4 2,93 1,883 0,874 0,1938
0,63 2,68 1,703 0,792 0,1727
1,0 0,724 0,1551
1,6 0,1419
Cpepnee | g9 56 23,13 9,32 3,98 2,39 0,9984 | 0,1834
3HavyeHue
OKOoHYaHue Tabn. 2.2
Pacxon XapakTepucTuka conpoTuenenust, Ma/(t/u)
BOMLI, T/ HapyXHblii AnameTp X TOJILMHA, MM
’ 40x4,5 50x5,6 63x5,8 76x6,9 90x8,2 110x10
0,25 90,0
0,40 66,3
0,63 58,4 19,7
1,0 53,4 18,6 5,30
1,6 48,1 16,4 4,25 1,91
2,5 44,3 14,9 3,73 1,67 0,740
4,0 47,6 13,6 3,52 1,51 0,600 0,250
6,3 12,6 3,21 1,37 0,570 0,218
10,0 2,98 1,75 0,520 0,196
16,0 2,76 1,17 0,478 0,179
25,0 1,10 0,458 0,167
40,0 0,419 0,163
CpepgHee 54,1 15,9 3,54 1,50 0,525 0,190
3HavyeHue
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3. XapakTepu1cTuka ConpoTMB/IEHNS MEAHbIX TPY6ONpPOBO0B

Tabnuua 2.3
XapakTepucTvka ConpoTusieHust; kMa/(t/4) *
Pacxopn Bo- v
i, T/ HapyXHbIin AnaMeTp X TOLWMHA, MM
10x1 12x1 15x1 18x1 22x1 28x1
0,016 82,03
0,025 67,20
0,040 61,88 23,13
0,063 60,47 19,40 6,68
0,1 49,00 16,50 5,90 2,050
0,16 42,97 16,02 5,86 2,031 0,801
0,25 38,40 13,92 4,80 1,696 0,640 0,184
0,40 12,81 4,44 1,656 0,625 0,172
0,63 4,16 1,512 0,529 0,154
1,0 1,400 0,450 0,135
1,6 0,430 0,123
2,5 0,107
CpepgHee 56,30 16,46 5,249 1,724 0,561 0,1459
3HayeHue
OKOH4YaHue Tabn. 2.3
XapakTepucTvika conpoTvsnienus, Ma/(t/y)
Pacxop Bo- v
11, T/ HapyHbli1 anameTp X TO/ILMHE, MM
35x1,5 42x1,5 54x2 76Xx2 108x2,5
0,40 58,1
0,63 50,9 20,2
1,0 43,0 17,0 5,10
1,6 41,0 16,0 5,08 0,859
2,5 37,6 14,4 4,48 0,768
4,0 36,9 14,1 4,31 0,750 0,1313
6,3 12,6 4,16 0,668 0,1008
10,0 3,20 0,520 0,0930
16,0 0,0898
25,0 0,0832
Cpeanee 43,1 15,4 4,51 0,73 0,0945

3HavYeHune
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4. XapaKTepuCTVK/ CONPOTUBIEHUS AeTasieil TpyGOonpoBOAHOW CUCTEMDI

Tabnvua 2.4
Duxd OtBOp, YTka Ckoba | Paguna- | Bo3gy- |TpoiHuk | TpoiiHuK | KpecTo- | KpecTo-
TOp XO0- Ha Npo- | HaMo- | BMHA |BWHa Ha
COOpHUK |  xop4 BOPOT | Ha Npo- |MOBOPOT
Xo[
XapaKkTepucTVKi conpoTuBaeHus, KMa/(T/4’* netaneii Ha cTanbHbIX TPy6ONPOBOAAX
21,3x2.8| ) 56 | 0831 | 1,56 | 1,66 | 156 | 1,04 | 1,56 | 208 | 3,11
(Dy15)
(2832(()2)8 0,313 | 0,219 | 0,470 | 0,376 | 0,470 | 0,313 | 0,470 | 0,627 | 0,940
33,5x3,2
(Dy25) 0,0601 | 0,0721 | 0,0962 | 0,144 | 0,180 | 0,220 | 0,180 | 0,240 | 0,361
42,3x3,2
(Dy32) 0,0117 | 0,0235 | 0,0235 0,0587 | 0,0391 | 0,0587 | 0,0782 | 0,117
XapaKkTepucTvki conpoTvenenus, Ma/ (T/4) geTaneii Ha CTaslbHbIX TPY6ONpPoOBOAAX
48x3,5
(Dy40) 6,78 13,6 33,9 22,6 33,9 45,2 67,8
60x3,5
(Dy50) 2,43 4,86 12,1 8,10 12,1 16,2 24,3
76x3
(Dy70) 0,798 1,60 3,99 2,66 3,99 5,32 7,98
89x3,5
(Dy80) 0,424 | 0,848 2,12 1,41 2,12 2,83 4,24
108x4
(Dy100) 0,192 | 0,383 0,958 | 0,639 | 0,958 1,28 1,92
XapaKkTepucTVKy conpoTueneH us, KMa/(T/v) *, petaneii Ha MeAHbIX TPy6oNpoBoax
10x1 23,4 12,5 23,4 25,0 23,4 15,6 23,4 31,2 46,8
12x1 6,39 4,47 9,58 7,67 9,58 6,39 9,58 12,8 19,2
15x1 1,12 1,34 1,79 2,68 3,36 2,24 3,36 4,47 6,71
18x1 0,292 | 0,585 | 0,585 1,46 0,975 1,46 1,95 2,92
28x1 0,0419 | 0,0839 0,210 | 0,140 | 0,210 | 0,280 | 0,419
35x1,5 | 0,0183 | 0,0366 0,0914 | 0,0609 | 0,0914 | 0,122 | 0,183
XapaKkTepucTvKu conpoTusaeHus, Mal/(T/4) *, aetaneii Ha Me AHbLIX TPy60NPOBOAAX
42x1,5 8,28 16,6 41,4 27,6 41,4 55,2 82,8
54x2 3,07 6,13 15,3 10,2 15,3 20,4 30,7
76x2 0,713 1,43 3,57 2,37 3,57 4,75 7,13
108x2,5 | 0,170 | 0,341 0,851 | 0,568 | 0,851 1,14 1,70
XapaKTepucTUKV conpoTuBneHus, kMa/(T/4) °, fetaneli Ha TPy60NpoBoAax 13 NIacTMacchl
12x2 23,40 12,5 23,4 25,0 23,4 15,6 23,4 31,2 46,8
14x2 6,39 4,47 9,58 7,67 9,58 6,39 9,58 12,8 19,2
16x2 1,54 1,85 2,46 3.70 4,62 3,08 4,62 6,16 9,24
18x2 0,499 | 0,998 | 0,998 2,49 1,66 2,49 3,33 4,99
20x2.3 0,341 | 0,682 | 0,682 1,70 1,14 1,70 2,27 3,41
25x3,5 0,183 | 0,365 | 0,365 0,913 | 0,609 | 0,913 1,22 1,83
32x3,6 | 0,0507 | 0,101 | 0,101 0,253 | 0,169 | 0,253 | 0,338 | 0.507
40x4,5 | 0,0208 | 0,0415 0,104 | 0,0692 | 0,104 | 0,138 | 0,208
XapaKkTepucTvku conpoTusaenus, Ma/(T/4) %, aetaneii Ha TPy60NpPOBOAAX M3 N1ACTMACChI
50x5,6 8,46 16,9 42,3 28,2 42,3 56,4 84,6
63x5,8 2,75 5,49 13,7 9,15 13,7 18,3 27,5
76x6,9 1,28 2,56 6,40 4,271 6,40 8,54 12,8
90x8,2 0,653 1,31 3,266 2,18 3,27 4,35 6,53
110x10 | 0,292 | 0,584 1,46 0,973 1,46 1,95 2,92




5. XapaKkTepuCTMK1 CONPOTMB/IEHNS 3anop HOli apMaTypbl U unbTpa

Tabnuua 2.5
3anopHas apmarypa
KpaH no-
Dy, MM BeHTuib | BeHTunb Kpaw KpaH wa- BOI:)OTHbIIZ CDM“prV
3aaBmxkKa o o npo6ko- " ceTyarblit
NPsIMoi KocoW o poBoOW (6atep-
BblIli o
donsin)
XapakTepucTukin conpoTusnenus, kMa/(t/y) *
15 16,6 3,11 3,63 2,78 3,07787
20 3,13 0,940 0,470 0,510 0,92456
20 2,28 0,361 0,180 0,148 0,37180
32 0,352 0,0978 0,0587 0,0541 0,13418
40 0,181 0,0565 0,0339 0,0244 0,04566
XapaKkTepucTVky conpoTusieHust, Ma/(t/4) *
50 4,048 56,7 16,2 12,1 10,0 11,08 23,89
70 1,330 18,6 5,3 3,91 4,444 13,24
80 0,707 9,9 2,8 1,28 1,111 8,61
100 0,319 4,5 1,3 0,49 0,156 2,12
125 0,130 0,21 0,091 1,06

6. XapaKkTepucTvku conpoTuenenus S, kMa/(t/u)?,
pagnaTopHbIX Y3/10B OAHOTPY OHbIX CUCTEM C NOJSIHONPOXOAHbLIMY LLAPOBLIMK KnanaHammn*
N KOadppnUMeHTbI a 3aTekaHNs BOAbI B pagmaTtopbl

Tabnuua 2.6

DTaXKECTOSIK TUMOBOr0 3TaXa

Qicr

O3y

OTaXeCTosK BEpXHEro ataxa

e

h, OvnameTpbl Tpy6 DCT X D3y OnameTpsbl Tpy6 DCT X D3y
MM 15x15 20x15 20x20 15x15 20x15 20x20
S 500 10,945 2,640 2,356 6,353 1,718 1,435
250 11,342 2,691 2,438 5,602 1,539 1,286
q 500 0,389 0,570 0,400 0,389 0,570 0,400
250 0,357 0,536 0,376 0,357 0,536 0,376

*OnpeneneHbl pacyeTomM C M Crnosib30BaHNEM CrpaBOYHbIX AaHHbIX CH 419-70 nytem 3amMeHbl
XapakTepUCTMK COMPOTUB/IEHUS KPAHOB PeryimpyroLmnx npoxXoaHbIX COOTBETCTBYOLWMMN Xapa K-
TepUCTMKaMn LLIapOoBbIX KnanaHos

7. XapaKkTepuCTUKL CONPOTMBEHNSI PETyIMPYHOLLLE apMaTypbl

ConpoTuBAEHNE PEryNnpyoLmMX KianaHoB B OTKPbITOM COCTOSIHAM ONpeaensieTcsi Benu-
ymHoii Kv, M%/u, koTopas ykasblBaeTcs B KaTasiorax. XapakTepucTuka COnpoTMBNeHuMs S,
kMa/(T/4)?, cBsi3aHa C BENIMUMHOM KV 3aBUCMMOCTbIO:
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MpunnoxeHne 3
Cucrtema OTOMN/IEHMSA CO CTyneH4vaTo per eHepaymein Tennotbl (CPT)

Cxema cuctemsbl otonneHnsa CPT. KOTopyo pekoMeHAyeTCA NPUMEHSATb NPU PEKOHCTPY K-
LMK CyLLECTBYIOLINX 34aHuniA, npeacTaBneHa Ha puc. 3.1.

Noacucrema 2 MogcucTema 1
Q, o

L | '21%}:2 ty

T,
Puc.3.1 npuHumMnuanbHaa cxema cuctemMsl otornsieHna CPT a8 pekKoHCTpynpyeMbiX 34aHNN

PacueTHble Temneparypbl TensioHocuTensa B cuct eme CPT cnegyet onpefensats no go p-
Mynam:

tor=To +(T1 — T2)Q2/ (Q1 + Q2); (3.1)
t1o=To; (3.2)
t11 =t +(T1—T2)Q1/ (Q1 + Q2); (3.3)

roe T1 u T, - pacyeTHble TeMnepaTtypbl TENSIOHOCUTENS B CUCTEME TEM/I0CHAOXEHUS;
Q1 1 Q3 - pacyeTHble TennoBble MOLLHOCTU NOACUCTEM;
t11 U t 12- pacyeTHble TeMneparypbl TENJIOHOCUTENS B NEPBO NOACUCTEME;
to; - pacyeTHaa Temneparypa TenjoHocuTeNs B nogatowem TpybonpoBoe BTOPOiA Noacu c-
TEMbI.

Mpn npucoeguHeHWM K TENMOBOM CETU, B KOTOPO/ BO3MOXHO NPUMEHEHME MEPErpeTor
(cBbiwe 100°C) BOApbl, CUCTEMY OTOMNIEHUA HEOOXOAMMO pacy/IeHATb Ha MOACUCTEMbI Takum
06pa3om, 4YTo6bI Ten0Bas MOLHOCTb NepBoK nogcuctembl Qi BKIOYasia B cebs Harpysky ot o-
NUTENbHLIX NPUOOPOB, AN KOTOPbIX AOMNYyCKAeTCA NPUMEHEHME BbICOKOTEMMNEPATYpPHOro Te M-
NIOHOCUTESISA, Harnpumep, BO34yxoHarpeBartesieil  JIEeCTHUYHbIX — K/1EeTOK,  NPUCOeUHEHHbIX
npenBKIOYEeHHO OCHOBHOI Harpyske.

PereHepatop Tennotbl (PT) B cuctemax OTONIEHMSA CO CTYNeHYaTon pereHepauuel Te n-
notbl (CPT) 06bI4HO BbIMOMHAKT KOHCTPYKTMBHO M3 CTaslbHbIX BOAOra3ornpoBoAHbIX Tpy6 C o-
rnacHo puc. 3.2.

PacuetHas gnvHa PT, M, BblumcnsgeTca no popmyrie:

Lpt = AGO‘323(T1 - tll)/( Ty-t 21), (34)

rae A - KoadhUUMEHT, KOTOpbI cneayeT NpuHMmaTh no taén. 3.1;
G - pacyeTHbIii pacxopg, Kr/4, TENJIOHOCUTENSI B CUCTEME OTOMNJIEHUS], BbIUMCIAEMbIV NO

dopmyne:
G = 3,6x10° (Q, + Q2 )/ [c(T: - T2)], (3.5)

roe Qi m Qz - TenNNoBble MOLLHOCTY NOACUCTEM, KBT;
C - yAesibHas Tenno0emMKocTb BoAbl, paBHas 4,187 kx/(kr.°C).
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OCHOBHbIE pasmepbl, MM

Tun pereHeparopa
Mos.| AeTtanb PT-15 PT-20 PT-25 PT-32
Dy | AnvHa Dy | AnvHa Dy | AnvHa Dy | AnunHa
1 Tpy6a BHYTPEHHASA 15 |Lpt +150| 20 | Lpt+200 25 |Lpt+230| 32 |[Lp7+250
2 KOpﬂyC 25 Lpt 32 Lpt 40 Lpt 50 Lpt
3 Matpy60okK 32 100 40 120 50 140 70 160
4 | JOHbIWKO D=34 D =39 D=51 D =68
Puc. 3.2 PereHepartop Tennotsel gnga cuctem CPT
Bennunny AG%3?® yno6Ho onpeaenats no ta6n. 3.2
Tabnuua 3.2
G kil 3HayeHne AG" > nns pereHepaTopos
’ PT-15 PT-20 PT-25 PT-32
100 2,664
150 3,037 3,910 3,744
200 3,333 4,291 4,108
250 3,582 4,611 4,415
300 3,799 4,891 4,683
400 5,367 5,139
500 5,769 5,523 6,014
600 6,118 5,858 6,379
700 6,431 6,157 6,705
800 6,714 6,428 7,000
900 6,975 6,678 7,272
1000 7,523
1200 7,980
1400 8,387
1600 8,757
1800 9,096
2000 9,411

O6Llee rnapaBnnyeckoe conpoTusrieHne pereHepatopa APpr, klla (CymMmMapHO Mo Mmex-
TPpyO6HOMY NPOCTPaHCTBY U Tpy6e), cnenyet onpefensts no opmyne:

APpr = Lpy SG?,

(3.6)

rae S - yaenbHas, OTHECEHHas K O4HOMY MeTpy A/IMHbI pereHepaTopa xapakTepucTuka conp o-
TUBNEHNS, KMa/[M.(kr/4)?], KOTOpy HEO6X0AMMO NPUHUMATL Mo Tab. 3.3.

PacueTHble xapakTepUCTUKN pereHepaTopoB TensoThl

Tab6nvua 3.3
Tun PT
Koachpnunen! PT-15 PT-20 PT-25 PT-32
A 0,602 0,775 0,742 0,808
S, 10° Ma/[m(kr/4)?] 16,97 2,27 2,47 0,45
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