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TEMNOBbLIE HACOCbHI KAK CINOCOB MNOBbILLEHNA
SPPEKTVBHOCTUN NCMOJIbAOBAHWA CBPOCHOI'O TEMJIA

P>xeyTckuii B. H.
HayuHbiii pykoBogutens Knumosuy C.B.
Benopycckuin HaLMOHaNbHbIA TEXHUYECKNIA YHUBEPCUTET

Tennosble HACOCHI — 3TO KOMMAKTHbIE SKOHOMUYHbIE U 3KONOTMYECKUN Y-
CTble CUCTEMbI OTOMNJIEHWS, NMO3BONAKOLLME NOMYYaTb TEMJO AJ19 FOPAYEro BOJO-
CHabXeHWS 1 OTOMMEHNS 3@ CHET UCMOMb30BAHWA Temnna HU3KONOTEHLMaIbHOIO
MCTOYHMKA NyTEM MepeHoca ero K TENJOHOCUTENO ¢ Bosee BbICOKON TeMnepa-
TYpOiA.

TennoBoli HAaCcCOC NepekavymBaeT HU3KOMOTEHLUMAbHYIO TEM/IOBYIO 3HEPTUIO
rpyHTa, BOAbLI UKW JaXKe BO3AyXa B OTHOCUTE/IbHO BbICOKOMOTEHLMaNbHOE Ten-
No Ana oTonneHust obwvekTa. MpumepHO 2/3 OTONWUTENLHON 3HEPTUM MOXHO
nofyunTb 6ecnnaTHo U3 NpUpoAbl Y TONbKO 1/3 3Heprum HeobxoAMMO 3aTpa-
TUTb A1 paboTbl TEMI0BOro Hacoca.

Brageney, TennoBoro Hacoca 3KoHOMUT 70 % cpeacTB, 3aTpayunBaeMbIX pe-
rYNSapHO Ha AU3TOM/IMBO W/IN 3IEKTPOIHEPTUIO AN1S OTOMNEHNA TPAAULMOHHBIM
cnocobom. 3aTpatie 1 KBT 3neKTPO3Hepruv B NpuBoAe Hacoca, MOXHO Mony-
ynTb 3 - 4 KBT TennoBoit aHepruw.

Tennosble HacOCbl MPUMEHSAKOT ANA OTOMJEHWUS, KOHAWLMOHUPOBAHUA W
BEHTU/IALMM NOMELLEHNI, a TaKXKe 415 FTOPAYEro BOAOCHa6XeHMS.

CyLLecTBYHOT pasHble BapuaHTbl KnacCU(mKaLmm TenaoBbIX HacocoB. Mo ux
ornepaTMBHbLIM (DYHKLMAM HacoChl AeNATCA Ha [iBe OCHOBHbIe KaTeropuu:

e TEMn/OBble HACOChI TOMbKO A/11 OTOMN/IEHUS U FOPSAYEro BOLOCHAGXKEHNS,
npUMeHsieMble 41 06ecrneyeHnss KOMGOPTHOW TemMnepaTypbl B MOMELLEHUN W
MPUroTOBNEHNS TOPSAYEN CaHUTaPHOW BOAbI;

312



e VHTErpupoBaHHbIE CUCTEMbI Ha OCHOBE TEM/OBLIX HACOCOB, 06ecneYn-
BalOLLME OTOM/IEHNE NMOMELLEHWIA, OXNaXKAEHVE, MPUrOTOB/IEHNE FOPSYei caHu-
TapHOI BOAbI M YTUM3aLMIO OTBOAMMOrO BO3AyXa.

Mogorpes BoAbl B TaKUX CMCTEMAX OCYLLECTBASTLCA IMB0 OTOOPOM Tenna
neperpesa NoJaBaeMoro rasa ¢ Kommnpeccopa, Mbo KombuHaumeld oT6opa Ten-
Na neperpesa 1 UCMob30BaHNA pereHepUpPoOBaHHONO Temsa KOHAeHcaTopa.

TennoBble HacOCbl, NpejHa3HaYeHHbIE UCKOUYNUTENBHO ANS MPUTOTOB/IEHNS
ropsyein caHUTapHOW BOfpI, 3a4aCTyl0 B KAYECTBE UCTOYHMKA Tenna UCnosb3y-
0T BO34YyX Cpefbl, HO paBHbIM 06pa3oM MOryT MCMO/Mb30BaTh Y OTBOAWUMBIL
BO3LYX.

Mo BuAYy TENIOHOCUTENSA HA BXOLHOM W BbIXOLHOM KOHTYpax, Hacochl Nog-
pa3fenstoTCca Ha LWeCTb TUMOB:

«TPYHT — BOfa»; «BOAa — BOfa»; «BO34YX — BOAa»; «IPYHT — BO3AYX»;
«BOJja — BO3AYX»; «BO3AYX — BO3LYX».

Ha HaweM pbiHKe BCe YCTPOMCTBAa MCMOMb3YIOT TEM/0 BbIMYCKAEMOrO U3
MOMeLLEeHNs Bo3ayxa. Takke (PUALTPYIOT M YBAKHSAKT NpY HEOOXOAMMOCTH
BCacbIBaeMbIil 3BHE BO3AYX.

TennoBoii HACOC COCTOUT:

1. Tenno06MeHHUK Nepejayu Tenna 3emMam BHYTPEHHEMY KOHTYPY;

2. Komnpeccop;

3. Tenno00bMEHHMK Mepejayn Tenna BHYTPEHHEro KOHTypa CUCTeMe
OTONNEHNS;

4. ipoccenbHoe YCTPOMCTBO A4J1 NOHWXXEHWS LaBNEHUS;

5. paccosbHbI KOHTYP ¥ 3eM/ISHOM 30HA;

6. KOHTYp oTonneHus n MBC.

MpyMeHeHWe TEMNOBbIX HACOCOB Pa3NNYHOIN TEMNOBO MOLHOCTY ABASETCA
MPVHLUMNMAIBHO HOBLIM PeLLeHVEM NPOGIeMbI TENIOCHABXEH NS 1 NMO3BONSET B
3aBUCUMOCTYM OT Ce30Ha W YCMOBMIA paboTbl JOCTMraTb MakCUManbHOM 3(hdek-
TUBHOCTW. C POCTOM LieH Ha 3HEpPruto 1 60MbWMMK TPeGOBaHUAMU K OKpYXa-
IOLLe cpefie MCNOMb30BaHWe TEMMOBbIX HAacOCOB B KayeCTBE OTOMUTESNbHON
CUCTEMbI B JOMaX ABMSETCSH Hanbonee akTyasbHbIM peLleHnem npobemsl Ten-
NOCHabXXeHWs1. TensoBble HACOChI MEKT 60/bLLION CPOK CMYXXObl A0 KanuTaslb-
Horo pemoHTa (go 10 - 15 oTonuTe/IbHbIX CE30HOB) 1 paboTaroT MOMHOCTHIO B
aBTOMATMYECKOM pexxume. OBCNyXXMBaHUE YCTaHOBOK 3aK/IHOYaeTCAd B CE30H-
HOM TEXHUYECKOM OCMOTPE U NMEPVOANYECKOM KOHTPOSIE PeXnma paboTbl.

CpoOK OKynaemocTi 060pya0oBaHUA He MpeBbILIAeT 2 - 3 OTOMUTENbHBIX Ce-
30Ha.

MpenmyLiecTBa. OCHOBHbIE JOCTOMHCTBA TEM/OBLIX HACOCOB:

1) 3KOHOMMYHOCTb. TEeMNI0BOI HacOC UCMOMb3YeT BBEAEHHYIO B HEFO 3HEp-
FMK0 Ha rofioBy apheKTMBHEE NOBLIX KOT/IOB, CXMratoLLMX TONANBO. BennumHa

313



KMJ, y Hero MHoro 6osblue eguHuubl. Mexay co00i TenoBble HacoChbl CpaB-
HWBAOT N0 0CO60I BeNMUMHE — KO3(hduUMeHTy npeobpasosaHus Tenna (Kar),
cpean APYrUX €ro HasBaHWil BCTPEYaroTCst KO3((UUMEHTbI TpaHCchopMaLmm
Tenna, MOLWHOCTK, npeobpa3zoBaHns Temnepatyp. OH NOKa3biBaeT OTHOLLUEeHWe
Moy4yaeMoro Tenna K 3aTpadeHHol sHeprum. K npumepy, Kqr = 3,5 03HavaeT,
yTo, NnoABefs K mawwuHe 1 kBT, Ha Bbixoge Mbl nofayumm 3,5 KBT TennoBoi
MOLLLHOCTK, TO ecTb 2,5 KBT npmpoga npegnaraet Ham 6€3803Me3HO.

2) MNoBCEMECTHOCTb MPUMEHEHUs. ICTOUHUK PacCesiHHOro Tenna MOXHO
06HapY>X1Tb B NHOOGOM Yronke nnaHeTbl. 3eMAs U BO3AYX HalAyTCs U Ha CamMOM
3a0pOLLUEHHOM Yy4YacTKe, BaIM OT ra3oBbIX MarucTpaneii u NMHWI anekTponepe-
[lay — Be3fe 3TOT arperat pa3gobygeT ans cedsa "nuly”, 4Tobbl 6ecnepeboiiHo
oTanAmMBaTh Ball OM, HE 3aBWCS OT Karpus3os MOrofpl, MOCTaBLUKOB AU3eSb-
HOro Ton/aMBa WY NajeHns faBeHns rasa B CeTu. Jaxe OTCYTCTBUE HYXXHbIX 2
- 3 KBT 31eKTp1YECKO MOLLHOCTM He Momexa. [na npuBoda KoMmpeccopa B
HEKOTOPbIX MOAENAX UCMOSb3YIOT An3e/bHble UK 6EH3UHOBbIE ABVXKU.

3) OKONOrMYHOCTb. TennoBOM HAcOC HE TOMbKO C3KOHOMMWT [AEHbIMW, HO U
cOepexeT 340poBbe 06UTATENAM [OMA U UX HACNeAHUKaM. ArperaT He CKuraet
TOMNAMBO, 3HAYUT, He 06pasytoTcs BpeaHble okucbl Tuna CO, CO,2, NO2, SO,
PbO,. MoTomy BOKpYr AOMa Ha Mo4Be HeT Cef0B CEPHOI, a30TUCTOM, hoctop-
HOW KNCNOT 1 GEH30/bHbIX COEAMHEHWIA. [a 1 AN naaHeTbl MPUMEHEHVe Ten-
NOBbIX HacocoB — 6naro. Begb no 6osnbliomy cueTy Ha T3L, cokpaujaeTcs
pacxof, Tonavea Ha NMPOU3BOACTBO 3/1EKTPUYECTBA. [1pUMeHseMble Xe B Tenno-
BbIX HacoCax (PPEOHbI He COAEPXKAT XN0PYrnepoLoB 1 030HO6E30MACHbI.

4) YHuBepcanbHOCTb. TennoBble Hacocbl 06/1afatoT CBOWCTBOM 06paTMmMo-
cTh. OH "ymeeT" 0TOUpaTL TENSIO U3 BO3AYyXa A0Ma, 0Xnaxias ero. JIeTom us-
ObITOYHYHO 3HEPTMIO MHOTAA OTBOAAT Ha MOA0rpeB 6acceliHa.

5) be3onacHOCTb. 3TK arperaTtbl NPakTUYeCKN B3pbIBO- U NoXxapobesonac-
Hbl. HeT TOonm/MMBa, HET OTKPLITOrO OFHS, OMacHbIX rasoB UK cMeceid. B3pbi-
BaTbCA 3[€Cb MPOCTO HEYEMY, Hefb3s TaKXKe YropeTb UK 0TpaBuTbCsA. Hu ogHa
[eTanb He HarpeBaeTcs [0 TeMnepatyp, CNoCOOHbIX BbI3BaTb BOCMIAMEHEHME
roproumx matepuasnos. OCTaHOBKM arperara He NpuBOASAT K ero rnosioMkam nunu
3aMep3aHnto XXNAKOCTel. B cyLHOCTW, TeNN0BOI HAacOC OMaceH He 60nee, Yem
XOMOAUSbHYIK.

OrpaHnyeHns NPUMEHUMOCTY TENIOBbLIX HACOCOB.

OCHOBHbIM HeflOCTATKOM TEMN0BOr0 Hacoca fBNseTcs obpaTHas 3aBuCK-
MOCTb ero 3eKTUBHOCTU OT pPasHULIbl TEMMEPATYP MeXAy UCTOYHUKOM Ten-
NOTbl U NOTpebuTenem. ITO HaKNafblBaeT OnpesesieHHbIe OrpaHUYeHUs Ha uc-
M0/b30BaHNE CUCTEM TUMA «BO34YX — BOAax.

PeaslbHble 3HA4YEHNs APHEKTUBHOCTU COBPEMEHHbIX TEMOBbLIX HACOCOB CO-
cTasnatoT nopsagka COP = 2.0 npu Temnepatype nctouHuka —20 °C, n nopagka
COP = 4.0 npu TemnepaType UCTOYHMKaA +7 °C. OTO NPUBOAUT K TOMY, YTO 4/14
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06ecneyeHns 3aaHHOr0 TEMMEPATYPHOro pexxumMa NoTpebuTens Npu HUSKMX
TemnepaTypax BO3f4yxa HEOOXOAMMO MCMo/b30BaTb 060pPYAOBaHME CO 3HAYU-
TEeNbHON M36LITOYHOM MOLLHOCTBIO, YTO COMPSPKEHO C HepauvoHalbHbIM UC-
MO/b30BaHNEM KanuTa/IOBNOXKEHUI (BMPOYEM, 3TO KacaeTcs W MH0BbIX Apyrux
MCTOYHMKOB TEM/IOBOI SHEPTUK).

PeLueHveM 3TOl Npo6neMbl SBISIETCA MPUMEHEHWEe TakK Ha3biBaeMoi 6uBa-
NEHTHON CXeMbl OTOMNMEHWs, NPW KOTOPOM OCHOBHYH (6a30BYH) Harpysky
HEeCeT TENJIOBOI HACOC, a NMUKOBbIE HArpy3KW NMOKPbIBAIOTCA BCMOMOraTe/lbHbIM
MCTOYHMKOM (rasoBblil UK 31eKTpoKoTeN). OnTuManbHas MOLLHOCTb TensoHa-
COCHOW ycTaHOBKM cocTaBnsieT 60...70 % 0T Heob6XOAUMOW YCTaHOB/IEHHOA
MOLLLHOCTW. B 3TOM C/lyyae TENIOBOI Hacoc obecneumBaeT He MeHee 95 % no-
TpebHOCTU NOTPeOUTENs B TEM/IOBOW 3HEPTUM 3a BECb OTOMUTES/IbHBIA CE30H.
Mpy Takoli cxeme CPeAHeCe30HHbIN KO3h(hULMEHT Npeobpa3oBaHnsi 3HEPrum
A1 KNMMaTUYecKnx ycnosuin LieHTpanibHoi EBponbl paBeH nopsigka COP = 3.

KoathdmumeHT 1cnonb3oBaHWs MEPBUYHONO TOM/MBA /11 TakOiM CUCTEMbI
NErKo onpeaennTb, ucxoas u3 Toro, yto K TennoBbIX 3neKTPOCTaHUMIA Co-
ctasnseT oT 40 % (TensioBble 3NEKTPOCTAHUMM KOHAEHCALMOHHOro TMna) Ao 55
% (napora3oBble 3M1eKTpocTaHuuMmn). COOTBETCTBEHHO, ANS paccMaTpuBaemoit
TEeNN0HACOCHON YCTaHOBKM KO3I(M(ULMEHT MCMONb30BaHMA MEPBUYHOMO TOMNAN-
Ba nexut B npegenax 120 %...165 %, 4T0 B 2...3 pasa Bbille, YeM COOTBET-
CTBYIOLUME 3KCNyaTalUMOHHbIE XapaKTEPUCTUKM ra3oBbiX KOTNOB (65 %) unm
cucTeM LeHTpanbHoro otonneHus (50...60 %).

MOHATHO, YTO CUCTEMbI, UCMO/b3YIOLWME Te0TEPMa/IbHbIA UCTOYHWK TENJo-
Tbl WY TENNOTY FPYHTOBbIX BOA, CBOOOAHLI OT 3TOro HegocTaTka. CnefcTBMEM
3TOr0 XKe HefocTaTKa SBSETCA HEOOXOAMMOCTb MCMO/b30BaHMA HU3KOTEMMe-
paTypHbIX CCTEM OTOMJIEHMS.

OpfHakKo 3TO OrpaHWYeHne KacaeTca TOMbKO YCTapeBLUNX PaAMaToOpHbIX CU-
CTEM OTOMJIEHMS, MPAKTUYECKN HE HAXOAALWMX MPUMEHEHUS| B COBPEMEHHbIX
TEXHOMOMUAX CTPOUTENBCTBA.
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