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Betynnexue

[MaBHO 3agayelt HaLero BpeMeHu

SBNSAETCA 3alLnTa OKpYXKaloLLeil cpeabl 1
COKpalLLieHWe NCNoNb30BaHMS MCKOMaeMbIX
HEeBO30OHOBMSIEMbIX BUAOB SHEPTUN.

[Insi COBpEMEHHbIX CUCTEM OTOMMEHUS U
KOHAMLMOHMPOBAHWE NpefycMaTpuBaeTcs
06s13aTeNbHOE COKpaLLEHNE IMUCCUIA

BpeaHbIX BellecTs, ocobeHHo CO,. 310
BO3MOXHO OCYLUECTBUTb NyTEM 3HAYNTENbHOTO
COKpaLLEeHMs UCNONb30BaHMs MCKOMAeMbIX
BWAOB TONNMBA. Ho, B BUAY NOCTOSIHHOTO
pa3BUTUS MPOM3BOACTBEHHbIX 1 MyHULMMAMBHBIX
oTpacnei, eXerofiHblit pocT crnpoca Ha
1ckonaeMble BUAbI TONMMBA OyaeT COXpaHaTLCS
11, TeM caMbiM, MPOAOMKaTb BHOCUTb HEraTUBHbIN
BKNa/ B 3aLnTy OKpyxatoLer cpebl. LieHbl Ha
3TN 3HEProHocuUTenu byayT Takke NOCTOSHHO
pacTu. [103TOMy CeroaHs Hallen 0CHOBHON
3ajayelt ABNsSETCs NOBbILLIEHNE IHEPTETUYECKON
3hhEKTUBHOCTN YCTAHOBOK UCMOMb3YHOLNX
1cKOMaeMble BUAbI TONMMBA W YBENNYEHNE
noTeHUuana ucnonb30BaHus anbTepHaTUBHbIX
BUOB SHEPTUN.

CnoxXwBLuascs cuTyauus sactasnser
MOMNUTMKOB CTABUTb MaclUTaGHble 1
aMBULMO3HbIe LIenK Mo 3aLuTe OKpyXaloLen
cpeabl 1 pecypcochepexeHuto 1 cambiit
BOnbLLON CEKTOP peanu3aLm aTUX peLleHuil

- PbIHOK TennocHabxeHus. Takum oGpasom,
HeoBX0AMMO B MaKCUMAaIbHO KOPOTKMiA CPOK
MOAEPHU3NPOBATL MaKCUMasbHOE YMCTO
yCTapeBLLMX CUCTEM TenmnocHabxeHus. MoaTomy
3HEProaddeKTUBHbIE TEXHOMOTUN AOMKHbI ObITb
[OCTYMHbI.

KomnaHus Viessmann B cBoeil KOMMIEKCHOMN
nporpamme npeanaraet Bam Wupokuii cnekTp
9HeproaddekTUBHOro ob6opynoBaHus - ot
KOHZEHCALMOHHOM TEXHWKN ANns paboTbl HA
XMAKOM TOMNMBE W rase, KOTHOB ANs paboThl Ha
BuoTonnuee, 1O ren1oycTaHOBOK M TEMMOBbIX
HacocoB Ans nboro cnyyas NpUMeHeHNS.

TennoBble Hacockl 3a nocneaHue 10 net 3aHsnu
MPOYHYH0 MO3NLMIO B CUCTEMAX OTOMNEHNS

W ropsiyero BoflocHabxeHus. Mx o6bemHas
[ONsl B CErMEHTE PbIHKA TEMNOCHaBXeHNs!
HOBOTO CTPOUTENLCTBA CErOAHS NPUMEPHO
paBHa 06bEMY ra3oBbIX KOHAEHCALMOHHbIX
ycTaHoBoK. Ho 1 B MOAEpHU3aLMN CUCTEM
OTOMNMNEHNS TEMIOBbIE HACOCHI CETOAHS UrpatoT
BaXHY'0 posib. MpaBUIbHO CNPOEKTUPOBaHHbIE
W YCTaHOBIEHHbIE TENMOBbIE HACOChI

MOMOryT Ka oMy NoTpebuTento ans nooro
crnyyast HaliT ONTUMarbHOe peLleHue no
TENNoCcHabXeHMI0, CHU3NTbL N3AEPXKKN Ha
OTOMMNEHME 1 BHECTM CBOW BKNaf B OXpaHy
OKpy’XaroLLeil cpefbl.

Komnanus Viessmann oxuaaet B bnvxaiiuei
nepcnekTuBe elle 6onee mactabHoe
CNOoNb30BaHNe TENOBbLIX HACOCOB BO

Bcex cchepax oTonuTensHom otpaciu. C
O[IHOV CTOPOHbI, pa3BMTHE W NPUMEHEHMNE
MHHOBALMOHHbBIX KOHCTPYKTUBHbIX
MaTepuasnioB NO3BONNT PaCLUMPUTL Anana3oH
MOLLHOCTY TEMJIOBbIX HACOCOB 1 Chepy UX
NPUMEHEHMs!, HanpuUMep, Ha NPOMbILLIEHHbIX
11 MPON3BOACTBEHHbIX 0ObeKTax. A Takxe,
obecneyntb Gonee BbICOKYH KOMMNAKTHOCTb

11 MPON3BOANTENBHOCTb, YTO NO3BONSET C
YCNEXOM NPUMEHSTb TEMJIOBbIE HACOCHI 11 B
VHAMBWAYaNbHOM CTPOUTENLCTBE.

C opyrom CTOPOHbI, HaLWK PbIHOYHbIE MAPTHEPDI
1, B KOHEYHOM WTOrE, NOTPEOUTENM, AOKHDI
ObITb yBEPEHbI B BLICOKOI HAAEXHOCTH 1
3KkcnnyaTaunoHHON 6e30MacHOCTW TakmUX HOBbIX
1 eLLE HE 0YEHb LWIMPOKOPACTIPOCTPAHEHHBIX
CUCTEM TennocHabxeHns ¢ TENNOBLIMM
Hacocamu. f pafl, 4To Mbl MOXEM NMPEANOXNTH
noaaepkKy HalMM napTHepam 3TUM
BceoObemmoLwmmM "PykoBOACTBOM MO
NPOEKTMPOBaHMIO " CUCTEM TENNOCHabXeHus ¢
1CNONb30BaHNEM TEMIOBbIX HACOCOB .

I-p MapTuH BuccmanH

10/4







BcTynneHue

12/6

[anHoe PyKOBOACTBO NO NPOEKTUPOBAHUIO COAEPKUT OCHOBHbIE MNONOXEHUA MO
NPOEKTNPOBAHUUIO, yCTAHOBKE N SKCNyaTalun TENOBbIX HACOCOB. PyKOBO,EI,CTBO MOXeT
TaKXe UCnoJyib3oBaTbCA Kak CnpaBo4yHOE UK yqe6Hoe nocobue, B TOM Yucre, Nnpuv NOAroToBKe

KOMMepYeCKnx npe,qnomeHMM.

Yka3aHus K NPUMEHeHuto

Mo cpaBHEHWHO C 0BbIYHBIMI YCTPOCTBAMN
OTONNEHUS - TENMOBbIE HACOChI NPEACTaBNAOT
c000i1 AOBOMNBHO CINOXHbIA KOMMIIEKCHBIN
NPOAYKT, NPUMEHEHNE KOTOPOro TpebyeT
npeaBapuTENbHOrO KOMNETEHTHOTO
NPOEKTMPOBaHUS 1 06yYeHus:, kak ans
napTHEPOB, NMPOAAIOLLMX U YCTaHABNMBAIOLNX
TENmoBble HACOCHI, TaK 1 ANS KOHEYHbIX
notpebuteneit. OCHOBHO (DYHKLIMOHANbHbIN
npUHLMN paboTbl TPaANLMOHHOMO OTOMKUTENBHOMO
koTna, paboTaloLLEro Ha XWAKOM TONNUBE UK
NPUPOAHOM rase, JOBOJIbHO Nerko NoHATh. A
npuHLMN paboTbl TeNnoBoro Hacoca TpebyeT
HEKOTOPOro 0BbSCHEHNS, TaK KaK TPYAHO
MOHSATb, K&K OTHOCUTESIbHO ,XONOHbIN"
NepBUYHBIA UCTOYHWK Tenna (Tenno 3emnu,
TPYHTOBOW BOLbI UMW BO3AYXA) MOXET AaTb
BbICOKOMOTEHLIMANbHYK) SHEPTUI0, NPUTOAHYIO
4ns otonneHus. Mo 3Ton npu4nHe, 0CHOBHOM
ynop B Hallem PyKoBOZCTBE MO NPOEKTUPOBAHNIO
Mbl ienaem Ha 06bsiCHEHNE (PYHKLMOHANBHOTO
npUHLMNa paboTbl 3TUX BbICOKOTEXHOMOMYHBIX
YCTaHOBOK.

Bce onpeaeneHns u unnoctpauuv faoT
MOHVMaHWE BCEX OCHOBHbIX MPUHLIMOB

paboTbl TennoBbIX HacocoB. OfgHako,

AaHHOe PYKOBOLCTBO SBMSETCS BBOAHLIM W
03HAKOMUTENbHbIM, 1 He NPETEHAYET Ha NOMHOTY
NpeAoCTaBNEeHNs MHOPMAaLK, OCHOBHas

4acTb KOTOPOW 3aKIoYeHa B TEXHUYECKNX
ONUCAHNSAX W MHCTPYKLMAX MO MPOEKTUPOBAHMIO W
aKcnmyaTalum.

Bbl MOXeTe Nony4nTh NOMNHYH NHGOPMAaLIMo

Yy HalLMX pervoHarnbHbIX NpeLcTaBUTenen,

Yy aBTOPK30BaHHbIX (PUPM-NapTHEpPOB, B
TEXHUYECKON JOKYMEHTaLIMK, a TakKe Ha
WHTEpPHET-CalTe.

Ccblinku, NpyBeaeHHbIe BO BCeX rmaBax
HaCTOSILLEro pykoBOACTBA, OTHOCATCS K
UH(hOpMaLMK, NPeA0CTaBNEHHOM NapTHEPaMK
komnaHuu Viessmann, BeaylLme COBMECTHbIE
pa3paboTki B chepe TennocHabKeHus
TENMOBbIMI HACOCAMMU.






A OcHoBbl NPUMEHEHNA TENNOBLIX HACOCOB

MoTeHUWan NPUPOAHOI SHEPrUK, KOTOPLI MOXET BbITb 3th(EKTUBHO Npeodpa3oBaH TennoBLIMM
Hacocamu B TENMO AN OTOMNMNEHUs - HeucHepnaem.

Tenno B BocnpusiTun 60MbLUMHCTBA NoAen a [0 3TOro Npeaena TennoBas 3HepPrus elle

onpeaensieTcs CKopee kak 4yBCTBO, YeM coxpaHsietcsi. C TennoBbIMM HacOCaMm Mbl

u3mepumas BenuumHa. Ml owyiiaem MOXeM 3PEKTUBHO UCMOMNB30BATb 3TO

TENMo COMHEYHOro AHS UNK Tenno HW3KOMOTEHLManbHoe Tensno.

oborpeBaemoro nomeLLeHns Ballero xunbs, B

NPOTUBOMOMOXHOCTb 3UMHEMY XONOLY CHapYyXHw. B 101 rnaBe 06bACHATCA OCHOBHbIE MPUHLMMbI
paboTbl TENMOBOrO HAacOCa M €ro OCHOBHbIE

Ho, ¢ ¢13n4ecKoi TOUKN 3pEHUS, 3TO HE COBCEM KOMMNOHEHTbI.

xonog. [oTomy YTo TOYKOI abCconoTHOro HyNs
NpUHATO cunTaTh Bennumnty (0 K = -273,15°C),
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A1 WcTtopusi pa3BuTMs TEMMOBbLIX HACOCOB

Tennosoi Hacoc Viessmann L-08

1981 ropa

-l
15 W)
fir=
B

Puc. A1-1  TMaposas mawwuHa

WcTopusi pasBuTUst TENNOBbIX HACOCOB

MCTOpMFI BO3HWMKHOBEHWA TENJTOBbIX HACOCOB 3HAYMTENIbHO CTapLue, YeM NPUHATO CHUTATD.
Bonee OBYXCOT NeT Hasaj ObInun 3anoxeHsbl nepBble OCHOBbI B MPOMU3BOACTBO X0J10QWUJTbHOIO
OGOpyﬂOBaHMH, NOCNYXMBLUIMM NPOTOTUNAMU COBPEMEHHbIX YCTAHOBOK.

Tenno ucnonb3yeTcs YeNOBEKOM Ha NPOTSHKEHUN
ThICAYNNETHIA, B NEPBYI0 OYepesb Xas oborpesa
KNMNLLA, NPUrOTOBNEHMUS MULLM UK ANS NNABKY
MeTarnnos.

Pa3BuTne TexHOMOrMi NPUBENO YENoBEYECTBO K
CO3/AaHWI0 NapoBOi MaLUWHbI B BOCEMHAALATOM
BEKe 1 C Tex Nop WHAYCTpuanuaaums obliecTsa
npuobpena orpoMHbIi MacliTab: Obina oTkpbITa
CNOCOBHOCTb TENMOBO SHEPriW COBEPLLATD
MexaHnyeckyto paboty. /1 ¢ Tex nop 1 no
CETOAHSALLHNA AEHb Halla NPOM3BOANTENBHOCTb,
MOBUNBHOCTb W KOMGOPT ONPEAENSIOTCS 3TUM
MPUHLMMOM.

MapoBas MalluHa ucnorb3oBarnack Ha
MPOTSKEHUM MHOTUX IECATUNETUA U BCKOpe
Bbina OTKpLITa eLLe 0aHa BO3MOXHOCTb

- UCMONb30BaHMS TENMOBOI 3HEPrAN ANS
MONyYeHNst SHEPTUN ANEKTPUYECKON.



OCHOBHbIe JOCTUXEHNS B 3TON 0O6nacTu
npuHagnexat Hukonacy JleoHapay Caaw KapHo,
KOTOpbIN N0 NpaBy CYNTAETCH OCHOBATENEM
TepmoanHamuku. OH onpeaenin OCHOBHbIE
NPUHLMNbLI paboThl NApOBOI MaLLMHBI 1
ycTaHoBUN 06paTUMOCTb M B3aUMOCBSI3aHHOCTb
BCEX NPOLIECCOB, NPOUCXOASLUMX Npu ee paboTe.

Mpu NpaBUNbHOM OPraHM3aLMi KOHCTPYKLNK
NapoBOoi MaLLUHBI M NPUNIOKEHIUS! ONpeaeneHHoM
MEeXaHNYECKOM SHEPTU MOXKHO He TOMbKO
BblpabartbiBaTh TENNO, HO 1 MOTMOLATh ero,
npakTuyecki 6e3 noGoYHOro BO3AENCTBUS Ha
npoLiecc TemnepaTypbl OKpyXatoLLei cpeasl.

MepBoe TEXHOMOTMYECKOE NPUMEHEHNE 3TOr0
npUHLMNa NpUHaANeXnT amepukaLy Akoby
lMepkuHey, cosgasLuiemy B 1835 roay nepayto
KOMMPECCOPHYI0 XONOAMMBHYHO MaLLUHY 1
3aperucTpupoBaBLLEMY Ha Hero naTeHT. [lo Hero
NoHWXaTb TeMNepaTypy yAaBanoch TObKO C
NOMOLLbI0 N3MEHEHWS AaBNEHUS.

YcTaHoBka lepkuHCOHa cogepkana yxe

Toraa Bce HeoOX0ANMbIE OCHOBHbIE 3NeMeHTbI
COBPEMEHHO XONoANIbHON MaLLWHbI UK
TENMOBOro Hacoca: KOMMNPECcop, ANEMEHTLI
MOrMOLEHUs U BblAeNeHns Tenna u
pacLlumpuTenbHoe ycTpoitcTBo. OH ucnonb3oBan
B ka4yecTBe paboyero Tena aup 1 emy yaanocb
nony4nTb TEMNEpaTypy paboyero Tena Huxe
TOYKW 3amep3anus. Mines nonyyuna csoe
fanbHellee pa3suTue B Tpygax [xoHa lopbe,
nonyuuslwum B 1851 rogy naTeHT Ha CBOK
XONoAUMbHYI0 MaLuHy 1 [xeiiMca XappucoHa,
KOTOPbI BNEPBble UCMOMb30Ban 3T0T adhekT

B NMPOMBILLMEHHOM NPOM3BOACTBE (3aMOpo3ka
npoaykToB nuTaHus). C OTKpbITUEM amMMUaka

B kayecTBe pabouen xuakoctn GepamHaHaom
Kappe B 1859 roay - B3pbiBOONacHbI 3dup 6bin
3aMeHeH W ycTaHoBKM cTanee bonee 6e3onacHbl
B 9KcnnyaTaumu. B nocnegree gecatunetume XIX
- Hayane XX Beka X0NnoAubHbIE MaLUMHbI CTanu
YCNeLLHO NPUMEHSTLCS B ObITY.

Yunbsm TomcoH KenbBuH yxe B 1852 rogy
yTBepkAan, YTo XONOAUNbHbIE MaLLMHBI MOTYT
C yCNEeXoM NpPUMEHATLCS AN 060rpeBa Xnnbs,
npuyem 3aTpatbl NEPBUYHON 3HEPTUM B AAHHOM
cnyyae MoryT 6biTb HUXE, YeM 3aTpaTbl Npu
CXUraHuy IpeBECHOro TONmnMBa Ui yrns.
OpHako, notpebosanocs ewe okono 100 ner,
4TOObI TENIOBbIE HACOCHI HAYAMNW LWKPOKO

Puc. A1-2 Hukonac JleoHapa
Capau KapHo

Puc. A1-3 XonoaunbHasa mawwuHa NuHpa 1877 roga

CNONb30BaTLCS B ObITOBOM NPUMEHEHUN.

lMepBbiit 6ymM B NPUMEHNN TENOBbLIX HACOCOB

B lfepManuu npomsoLLen nocne HeTAHOro
kpusuca B 1970 rogy. 3atem, npu cTabunusamum
LieH Ha HedTb B 80-ble rofbl, NPUMEHEHNE
TENMOBbIX HACOCOB HECKOMNbKO 3aMeAnMnmoCh.
CeropHsi, yxe 6onee 10 net Tennoskle HAcOCHI
MPOYHO BOLLNY B HaL 06uxog.
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A.2 ®usnyeckme oCHOBbI

dusmnyeckue npoteccol

Onsa COBpeMeHHOIZ NPaKTUKK OTOMUTENbHOM TEXHUKN HEOOXOAMMO HE TOMNbKO 3HaTb OCHOBHbIE
npasuna ee NpUMeHeHus, HoO U NOHNUMaTb CYLHOCTb CbM3VILIeCKI/1X npoueccos, nponcxogawmx

Mpu reHepauuu Tenna.

[insi NpaBUbHOTO MPOEKTUPOBaHMS,
Ge30nacHoro MoHTaxa 1 BBofia B 3KCnyaTaLuio,
Kak npaBuIo, J0CTaTo4HO cobnioaaTh

npaBuna, U3NoXeHHsle C NPeANMCaHUsX.
OpiHaKo, NoHMMaH!e U3NYECKNX NPOLECCOB,
npoTeKatoLLX npy Npeobpa3oBaHny 3Heprum B
TENnoBOM HAacoce, NOME3HO A4S ONTUMAaNbHOTO
NCNOMb30BaHWS BCEl CUCTEMbI OTOMNEHMS B
Lienom.

Tenno - 370 04Ha 13 hopM BHYTPEHHEN SHEepriu
MaTepuwarnoB, BepHee, TEPMOANHAMUYECKMX
NpoLieccoB, NPOTEKaIoOLLUX B HAX NPU U3MEHEHUM
X OCHOBHbIX CBOWCTB. /1 ecnu cylecTByeT
BO3MOXHOCTb NepeAaym aToi SHeprim K
Apyromy uanyeckomy Teny (4pyrom cucteme),
T0 (ha30BbIVi NEpPEX0 OCYLEeCTBANETCS BCeraa

B CTOpOHY Gonee HWU3KuX TemnepaTyp 1 aToT
npovecc HeobpaTum.

Tak, Hanpumep, HanoMHEHHBbIA KUMSTKOM

cocyn OyAeT ocTbiBaThb Ny 06bIYHON
OKpYXaloLLieit TemenpaType Bo3ayxa o Tex

nop noka Temenepatypa Bofbl He CpaBHSIETCS

C TeMnepaTypoil 3T0ro Bo3ayxa. Tennosble
Hacocbl paboTatoT He HapyLias 3Toro 6a3oBoro
NPUHLMNA, HO UCTIONb3YHOT HECKONBKO ApYrom
ahhekT. IHeprus, kKoTopasi NOAAETCs, NPUBOAUT
He TOMbKO K U3MEHEHWI0 TEMNEePaTypbI, HO 1
M3MEHEHII0 arperaTHoro COCTOSIHUS BeLLecTsa.

Hanpumep, ecrnv k kunswiemy cocyay
npogomXaTb NOABOAUTL SHEPTUI0 M3BHE, TO MPK
HOpMarbHOM AaBMeHuI TemnepaTypa Boabl
Gonblue He ByaeT NoBbILATLCS, @ HAYHETCS ee
ucnapexue.



A.21 CxuxeHue u ucnapenue

CxunxeHue n ucnapeHue - BOT ABa KN4eBbIX
npoLecca, KOTOpble NPOUCXOANT B TEMMOBOM
Hacoce. CxwuxeHune 0bosHavaeT Pa3oBbIit
nepexof OT ra30BOr0 arperaTHoOro COCTOSIHNSA
paboyero Tena B Xuakoe. AHanoruyeH obpaTHblit
nepexop - ncnapeHue - u3 Xnakoro COCToAHuA B
ra3oobpasHoe.

[ing ucnapeHns Kaxaomn KOHKPETHOM KUAKOCTH
Heo6X0ANUMO CBOE KONMYECTBO NOABOANMON
9HEPriY - Tak Ha3blBAEMOII AHEPrUM UCNapEHNs.
Temnepatypa camoro paboyero Tena B

[aHHOM Cnyyae npu NoCTOSHHOM AaBMEHNM He
M3MEHNTCS, TaK Kak MPOUCXOAMT HaCbILLEHNE
napamu Cpefbl OKPYXKeHus.

Ha puc. A.2.1-1 nokasaH npumep 3aTpaynBaemoit
3HEPrUN Ha HarpeB oaHoro nuTpa Boabl ¢ 0 °C
00 100 °C pasHoit 116 Bt*y. [ins Harpesa BoAbl
Ha 1 °C HeobXxoANMO 3aTpaTUTbL NPUMEPHO

1,16 Bt*u. Ecnu Temnepatypa Bogbl JocTUMa
100 °C npw HOpmMansHOM AaBneHnu, oHa
[0MKHA NONTHOCTLIO UcnapuTbes. [ns atoro
TpebyeTcs LONOMHUTENBHO 3aTPaTUTL SHEPTUID
paBHoW 627 B1*y, yto B 500 pa3 npesbllaeT
3Hepruto 3aTpaynsaemyto Ha Harpes 1 °C. 310
K€ KONMYECTBO SHEpPruM BbICBOOOXAAETCS Npy
obpaTHOM npoLecce KOHAEHcaLMN.

A.2.2 XonoaunbHbI KOHTYP

Ha puc. A.2.2-1 noka3saHbl YeTblpe CTagum
TUNUYHOTO LIMPKYNSALMOHHOTO NpoLiecca
(ha30BbIX NEPEXOSOB B TEMOBOM Hacoce
KOMMPECCHUOHHOTO TUNa.

Puc. A.2.1-1  CopepxaHue aHepruv napa

100

Tevmepemypa (°C)

B]

93]
Bru/kr

[l Touka samepaanus I3 nen
3 Touka kunenus ] Bona+nen
ﬂ Touka ucnapenus Bopa

Yro6bl HarpeTb 1 nUTp (kUnorpamm) BOAbI A0 TOYKN
KMNeHmst HeoBXOAMMO 3aTPaTUTL AHETPUI0 PABHOI
116 BT/u. Cnepytowme 627 BT/4 He0BXOAUMBI, 4TOBbI
NONHOCTbIO UCAPUTh BOAY (TOUKA HACILEHNS).

OCHOBHOW NPWHLMN TENMNOBOTO Hacoca
3aKMIYaeTCs B akKyMynmpoBaHum
HW3KOTEMMEPaTYPHOro Tenna npu UCnapeHnum n
AanbHewnLwen oTaa4N SHEPrv Npu NocneayioLLen
koHAeHcaLumn. DITOT npoLecc npomexoanT

©e3 n3meHeHUs TeMnepaTypbl, €CAW TONbKO
pabouee Teno He BygeT cxaTo MexaHn4eckw,

4YTO NPMBEAET K NOBbILIEHWIO TEMMEPATYPbI.

116 627
Bry/kr Bru/kr

2] Bona+nap
3 nap

YkasaHue

YacTo B TEXHMYECKON
nutepatype
CNONb3YTCS eANHULLbI
0003Ha4eHNs SHeprim

B Kunogxoynsx. B
HaLlemn KH1re Mol

Oynem ucnonb3oBath
obo3HayeHne BatT B yac.

10x=1Bt
3,6 KOx =1 BT1*y
3600 Kk = 1 kBt™y

Puc. A.2.2-1  ®yHKUMOHMPOBaHME TENMOBOrO Hacoca

= —

=NE

E»@»E
2 |

MpupoaHoe Tenno

Tenno otonnexus

n Vicnapvrent
E Komnpeccop
B KoHpeHcarop

n PaclumputenbHbIn
KnanaH

— KWAKOCTb

cxmmm 133

XnafareHT Npy HA3KMX TeMNepaTypax ucnapseTcs 1 nornoLyaeT Npu 3Tom Tenno. Cxatve NoBbILLAET TEMNepaTypy napa, a

nocneaytouas KoHaeHcaums nossonser BthEOﬁOAMTb HaKonneHHoe Tenno.
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A.2 ®dunsmnyeckue npoueccol

YkazaHus

TepmuH onpegenexus
cofepxaHus 3Heprum
B TEpMOAMHAMNYECKNX
cucTemax HasblBaeTcs
SHTanbNMen.

B kayecTBe npumepa npuBeaeHa
AvarpaMma AaBneHus/aHTanbnum
U3NYECKOro COCTOAHNSA
xnapareHTa R 407C, koTopblit
MCMOMb3yeTcs B BO3AYLIHO-
BO/SIHbIX TENMOBbIX HAacocax
Viessmann.

[ins nyyiero NOHUMaHus NpoLecca oxnaxaeHuns C YMEHbLUEHWEM KonnyecBsa Tenna, To 310
obpatumcs k auarpamme faBneHne/sHTansnms xonoaunbHas mawvHa. Ecnv npouecc
(Puc. A.2.2-2). Norapudmuyeckas ocb Y KOHAEHCaLuK - C BblAENEHNEM TENNOBON
obosHayaet gaenenue (Ma). 3Hepruu, To 3TO TENMOBO HacocC.

YCTpoNCTBa, yKasaHHble B 3TOM Tune
Avarpammbl OTAIMYATCS NO NPUHLMNY
ncnonb3oBaHMs (hasosBoro nepexoqa BeLecTsa.
Ecnu 3apeiicTBOBaH NpoLecc ncnapexms,

Puc. A.2.2-2  Jlorapudpmuyeckas gnarpamma AaBneHne/sHTanbnms

50
40 = | N\
0 70°C
60°C
20
4] CKuxeHue
—
[ “'
= 30°C
o -
< 10
=2 8_ 20°C ‘
a S
g E| 10°C
] 0 ‘ :g
S [fi¢
g |
10 A
2 : a UcnapeHune s
XKuakoctb -20°C
2
~30°C
Map
-40°C —_—
1
30 40 50 60 70 80 90 100 110 120 130 140 150

AHuTanbnus h (Bru/kr)

Bo Bpemsi paGoThbl TENMOBOrO Hacoca XaforeHT NPOXOAUT CrEAYOLME aTanbl (ha3oBOro NPeBpaLleHns:

H WcnapeHne

XnapareHT ucnapsietcs. Heobxoavmas Ans aTOro sHeprus (dHTanbnus ucnapexus) 6yaeT otgaBaTbes B
oKpyxatoLyto cpeay (Hanpumep, B aTMocdepy).

E-E coxatve

Komnpeccop nosbIlaeT ¢ MOMOLLbIO MEXaHUYECKO SHEPrUN CxaTus JaBneHue xnagareHTa, u
criefoBaTenbHo, TeMnepaTtypy. QHTanbnus (CoaepxaHue dHepruu ) Boapacrtaert.

B Cxuxenve

Xna/:lareHT B pe3ynbraTte CXaTusa CxXuxaetcsa (KOH[JEHCMpyETCﬂ) N oTAaeT NOrnoLweHHY 3Hepruo npu

ncnapeHun n NONyHYeHHy SHEPruio MeXaHU4YeCKoro cxartus.

H PaclupeHue

Xna,qareHT C NOMOLLbIO CrieunanbHOro 3KCNaH3MoHHONo KnanaHa paclmnpsaeTcs, BoO3Bpalwlasch B CBOe
nepBoHayarnbHoe COCTOsIHUE, C COOTBETCTBYIOLEN TemnepaTypoi U AaBneHneMm. XxnagareHT MoxeT 6biTb
MOBTOPHO NncnapeH u npouecc NoOBTOPEeH CHOBa.



A.2.3 KoachduuueHt npeobpazoBaHus

KoadppuumeHT npeobpasoBaHus - ato
OTHOCWTENbHOE YMCIO, NOKa3blBaKoLLEe
COOTHOLLEHNE 9PHEKTUBHOCTM K N3AEPKKAM.
Mo OTHOLLEHMIO K TEMOBbLIM HACOCaM - 3TO
03HauaeT: 3h(PEKTUBHOCTb, ITO NOMyYEHHAs
nyTem KoHAeHcaLum BbicBo6oAMBLLAsCS
BbICOKOTEMMEPATYPHAs SHEPTUS Tenna,
U3EPXKKM - 3TO HEOOXOAMMOCTb B NOABEAEHNN
[0MNONHUTENBHON 3HEPTN Ha CxkaTue. [ns
TENOBbIX HACOCOB 3TO OTHOLIEHWE HA3bIBAETCS
koathdhuumeHToM npeobpasosarns — COP

(= coefficent of performance, aHrnuiickoe
o6o3HayeHe koadhuumeHTa npeobpasoBaHms).

KoadpchuumeHT npeobpasoBaHus Ans TENNOBOrO
Hacoca onpefensieTcs ¢ NOMOLLb COOTHOLLEHNS
no p,h-guarpamme

h3 - h4

COP= ———MM
h3 - h2

COP KoahduumeHT npeobpasoBaHus

h2  3OHTanbnua B Hauane cxatus

h3  OHTanbnus B KOHUe cxaTus /
Havarne TennoBbIgeneHus

h4  OHTanbnus B KOHLE CKIKEHMS

[ins npumepa (kpacHasi MuHKS) Ha puc. A.2.2-2
KoadhuLMeHT NpeobpasoBaHns pacynTbIBAETCS Kak:

COP = Koadhdp.npeobpasosaHus
EAh2 = 114 Bruikr

EXh3 = 126 Bru/kr

A h4 =69 Brufkr

126 Br*u/kr — 69 BT*u/kr
126 BT*u/kr — 114 BT*u/kr

COP =

B 3TOM Np1Mepe TennoBoi HAacoc MMeeT
koadhcuLmeHT npeobpasosatus COP - 4,75.

KoadpcpmumeHT npeobpasosaqus ans
COBPEMEHHbIX TEMOBbIX HACOCOB NEXUT MEXLY
3HaveHuamn 3,5 n 5,5. Yucno 4 nokasbiBaer,
HanpumMep, 4To TENIOBOW HACOC OTAAET B YeTbIpe
pa3a 6onblue 3HEPrum, YeM NoaBeeHHas K HEMY
9Hepris anekTpudeckas.
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Puc. A.2.3-1  KNJ kak koachduuneHT npeobpasosanus

Tenno nepBuU4yHoro
UCTOYHUKA

[ononHuTtensHas
3neKTpUYEecKas MOLHOCTL

MowHocTb Ha
oTonneHue

TennoBasi MOLHOCTb B JaHHOM Crlyyae npeBbilLaeT
B 4 pasa MOLHOCTb NOJBEAEHHOI SNEKTPUYECKON
SHepruu.

KoachdunumeHT npeobpasoBaHus 34ech paBeH 4.

Yem MeHblUe pa3HuLa Mexay TeMnepaTypoil nogayy OTONUTENLHOTO
KOHTYpa W UCXOJHOI TeMNepaTypoil UICTOYHMKA Tenna, TeM Bbllle

koappuumeHT npeobpasoBaHus.

OcHoBHoe npasuno:

B CHuxaetca Temnepatypa nogaun Ha 1 K > koadhuLneHt

npeobpasoBaHns nosblwaeTcs Ha 2,5 %
B TemnepaTypa CTOYHMKA NoBbiwaeTcs Ha 1 K

- koahuLmeHT npeobpasoBanmns nosbiwaeTcs Ha 2,7 %

Puc. A.2.3-2  TemnepaTypHbIit nepenag u koaduLmueHT npeobpasoBanms

12

10

Yucno mowHocTn

0 10 20 30 40

TevneparypHb neperian, AT (K)

u Mpwu AT = 25 K uucno
MOLLHOCTN NpUMepHo 6

E Mpu AT = 50 K uucno
MolyHocTH 3,3



A.2 ®dunsmnyeckue npoueccol

Yka3zaHue

[ns pacyeta

Ce30HHOro akTtopa
NpPOU3BOAUTENBHOCTH
TENMOBOro Hacoca B TeYeHne
BCEro rofja Ha camnte
www.viessmann.com
[OCTYNEH KanbKynaTop.

[ns Toro 4T06bI AATH 3HAYEHNSI

NPOM3BOANTENBHOCTY TENNOBOra Hacoca
onpezensemoe B noboit Touke paboyero
npovecca, HeobXxoAMMO BOCNONb30BaTLCA
6a3soBbimMi Hopmamu no DIN EN 14511,
Temnepatypa paboyeil Toukn NpUHUMaeTCs

3a OTHOLUEHWe TeMNnepaTypbl NEPBUYHOIO
“CcTOYHMKa Tenna (Bo3ayx A, paccon B, Boga W)

K Temnepatype BblaBaeMOoM TenoBbIM HACOCOM

B KOHTYp OTONNEHMUA.

Ons cneayowmnx TMNOB TENMOBbIX HACOCOB
npueeaeHbl paﬁoqwe TOYKNM:

Tun TemnepaTtypa TemnepaTtypa
VCTOYHMKA nopayn
Bospyx/Boga A2°C W 35°C
Paccon/soga B0°C W 35°C
Bopa/Boga W 10°C W 35°C

A ons Bo3gyxa (= B03ayX)
B nns paccona (= paccon)
W ons Boab! (= Boza)

B HopMme yuTeHa aHeprus komnpeccopa
TEMNMOBOr0 HACOCa, SHEPrUs Ha YCTPOMCTBO
yNpaBneHuns v aHeprusi, Heobxogumas ans
npeogoneHue nepenaga ruapasnnyeckoro
[aBNeHns B TennoobMeHHUKax.

A.2.4 Yucno yacoB rogoBoii HapadboTKM

KoathcpuumerT npeobpasosanns (COP) ectb
OTHOLLIEHE TENMNOBOIN SHEPTN K SNEKTPUYECKON
B kaxxgom Touke pabodero npouecca. logosoe
4MCNO COOTBETCTBEHHO DyaeT paBHbIM Yncny
paboTbl 3a rog.

KoathcuumeHT npeobpasoBaHn Ncnonb3yeTcs B
nepByto o4epeb ANs OLEHKN SPPEKTUBHOCTH
pabotbl Tennosoro Hacoca — COP npumennm
TONBKO 115 ONpeaeneHHoit Toukn paboyero
npovecca npu onpeAeneHHbIX BXOSHO/
BbIXOAHOI TeMnepaTypax.

[lns npaBunbHOro Nogbopa TennoBoro Hacoca
He0BX0MMMO OnpeaenuTL IPPEKTUBHOCTL
ero paboTbl Ha MPOTSKEHUN BCETO roaa. ITo
MO3BOSNT, B 3aBUCMMOCTM OT U3MEHSAEMON
Harpy3ku B Te4EHUM roaa, onpeaenuTs
HeobXoaNMOoe KoNn4ecTso Tpebyemoil
AMNEKTPUYECKOI BHEPTUN M 3aTPaThl Ha Hee.

Clofja BXoAAT TaKkxe NOCTOSHHbIE 3aTpaThl Ha
CUCTEMY YNpaBneHusl, LMPKYNALMOHHbIE HAacoChl
1 T.n. B pesynbTaTe BO3HMKAET YACIO YacoB
rofi0Bol HapaboTku f:

B umucno YacoB rogoBoI HapaboTkK

Qyp dHeprus Tenna nony4eHHas ot TENNOBOro
Hacoca B TeYeHun roga B KBT*y

W, anekTpudeckas aHepris, Tpebyemas ang
paboTbl TENMOBOrO HAacoca B TEYEeHUM rofa
B KBT*y

[ns npubnuanTensHOro NPOrHO3HOro pacyeta
npeanaraem BoCnonb3oBatbcs npasunamu VDI-
4650. [ins 6onee To4YHOro pacyeta HeobxoaMmo
pykosoacTeoBaTtbes DIN 18599.



A.3 [naBHblE KOMMOHEHTHI

[MaBHbIE KOMMOHEHTb

Xopou.lme CUCTEMbI OTOMNNEHUA C TENJTOBbIMW HACOCaMU XapaKTepuyrTca Sd)d)eKTMBHOCTblO
M HaOeXHOCTbIO B SKCNnyaTayun. [ns atoro HeobX0MMbl BbICOKOKA4YECTBEHHbIE KOMMOHEHTbI,
o6ecneqMBa+0ume 3TN TDGGOBGHMH OT Ha BCEeX 3Tanax reHepayunn tenna.

[TepBMYHBIN KOHTYP TEMNNOBOrO Hacoca COCTOUT
113 9NIEMEHTOB, Y4aCTBYIOLLMX B MOMYHYEHUN
Tenna 13 BHELLHEro UCTOYHMKA — Hanpumep
TennoobMeHHwKa, LMpKyNsALMOHHOrO Hacoca
paccona unv Bo3ayLIHOro BEHTUNATOPA, a

y BOZ0-BOASHOrO TENMOBOro Hacoca elye 1
MPOMEXYTO4HOr0 TENNOo0BMEHHMKa.

BTOpPUYHBI KOHTYP BKNtoYaeTs cebs
KOMMOHEHTbI, HeoOX0ANUMble Anst
npeobpa3oBaHuns SHEPriN U Nepefayn ee
notpebutento.
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A.3.1 Komnpeccop

Komnpeccop siBnsieTcs YacTblo TennoBoro
Hacoca, 13-3a Hero yCTpoicTBO M UMeeT
HasBaHWe ,Hacoc’ — OH BcacbiBaeT
ra3006pasHbIi X1agoreHT 1 CKUMaeT ero.

Bce Tnbl aHanornyHbIX KOMNPECCOPOB
npeaHa3HayeHbl TOMbKO AN CKATUS ra3oB 1
Obinm 6bl NOBPEXAEHBI, ecniv B napoobpasHoe
COCTOSIHME XN1afloreHTa nonanu Obl kannu Bnaru.
MoaTomy xnaforeHT cnerka neperpesaetcs,
npexae Yem OH nonazeT B KOMNPECCOp W 3TUM
MpOLIECCOM YNpaBnsieT 3KCNaH3MOHHbIN KnanaH
- BAXHbII KOMNOHEHT 3¢ppeKTUBHON paboThbl
TENIOBOrO Hacoca.

A.3.1.1 Tunbl KOMNpeccopoB

PeLwatoLmm npoueccom achhekTUBHOM KOMNpeccopbl ManoLymHbl, paboTatoT 6e3
paboTbl TENMOBOrO Hacoca SABNSAETCS NpoLiece BMOpaLWit, NO3TOMY HafeXHbl 1 He TpebytoT
cxaTus. B TennoBbIX HACOCaX Ha CErofHsLLHNN TEXHWU4eCKoro 06cnyxmBaHus.

AeHb Hanboree onTUManbHbIM 0Ka3anoch
NPUMEHEHNE CNnparbHbIX KOMNPECCOPOB
Scroll. CnvpanbHbI KOMNPECCOpP COCTOUT

113 iByX B3aMMOCBS3aHHbIX crivpane,
KoTOpble YNNoTHSI0T XxnagoreHT. CnupanbHble

Puc. A.3.1-1 Cnmpaanbm komnpeccop Scroll

CnuparbHblii KOMNPECCOp COCTOUT U3 ABYX
B3aMMOZAENCTBYIOLMX CIMPANEit- OAHON
CTaTWUYHOM, a AiPYroW NOABUKHOM.

lMopswxHas cnupans cosepLuaeT
IKCLiEHTPUYECKOE ABIKEHWE, OCYLLECTBNASA

@@
@@

0AHOBPEMEHHO TPH MpoLiecca:

B BcacbIBaeHwe (rony6oii cermeHT)
B ynnoTHeHwe (p1oneToBbI CErMeHT)
B HarHeTaHue (KpacHblii CErMeHT)

[  nenoaewkHas cnvpans
I nopswxHaa cnvpanb




A.3 MmaBHble KOMMNOHEHTbI

Puc. A.31-2 PerynupoBaHue MOLHOCTH A.31.2 PerynMpOBaHMe MOLLHOCTM

=

2 _ PerynuposaHue npou3BoauTeNbHOCTH

5 e koMnpeccopa CTaHOBUTbCS BCe bonee u

<] -7 n PacyetHas MowHocTb

S - e 6onee BaxHbIM. B 4yacTHOCTK, B BO3AYLLHO-

° - acyeTHasi Temnepar.

= - Y VeraskaTemnepa: BOASHbIX TEMOBLIX HAacocax ¢ 3abopom Tenna

Typbl oTonnehua 13 HapYXXHero BO3ayxa 310 perynumposaque

' Hanbonee BaxHo, Tak kak BO3HWKaOT bonbLune
i TEMNepaTypHble konebaHns OKpyxaloLero

i BO34yXa B Te4eHuu roga. Kpome Toro,

i HeobX0AMMO Y4ECTb TEHAEHLMIO MaKCUManbHON
Bl Hapyweian remneparypa (°C) 3| notpe6HOCTY B TENMe NpU MUHUMATNLHON
TEMNepaType OKpyxaloLLero Bo3ayxa.

OTOT MakcumanbHbIi nepenag Temnepartyp
OTpaxaeTcs B onpeaeneHnn koadduumerTa
npeobpasobanus COP. YTobbl MCKNIOUNTD
TaKTMPOBaHWeE B NEPEXOAHBIX PEXUMax

= = Heperynupyembii TeNnoBoi Hacoc —— TloTpe6HOCTL B Tenne
—— Perynupyembiit TennoBon Hacoc

PerynvlpOBaHme MOLLHOCTH
TennoBoro Hacoca ans

NPefoTBpaLLEHIS 4acTOro TeNnoBo! HaCOC aBTOMATUYECKN N3MeHseT
TaKTPOBaHWS AaBMeHue 1 TeMnepaTypy XnagorexTa.
Kpome TOro, CyLecTBYIOT pasfnyHble pOTOPHbIE
KOMMPECCOpbl, MOPLUHEBbIE UM BUHTOBbIE, PerynupoBaHne MOLLHOCTU MOXHO
KOTOpbIE UCMONb3YIOTCS B PA3NUYHbIX 061acTaX OCYLLECTBMATL PA3NNYHBIMIA TEXHOMNOMMYECKUMN
MPUMEHEHNS B PasHbIX AMANA30HAX MOLHOCTH. cnocobamu. MpuMeHsieMbiit Yalle BCEro Ha

npakTUKe MeTOof - PErynMpoBaHue MOLLHOCTH
Komrnpeccopa C NOMOLLb0 MHBEPTOPHOI
TEXHONOTMU — U3MEHEHIe NEPEMEHHOTO
HanpsxeHus (230 V ~) B NOCTOSIHHbII

TOK, KOTOpbIif NO3BONSIET PETYNMPOBaTH
MpOW3BOANTENBHOCTL KOMMpPECCOopa, M3MEHSIS

PerynupoBaHue MOLYHOCTM KOMMpeccopa
KnanaHoM U3MeHeHWsl faBneHuns

Ha aToit gnarpamme HarnsigHo 30% MoLHOCTB

NOKa3aHo yBenuyeHune
MOLLHOCTHK KOMNpeccopa | | |
C NoBbILIEHWEM Yucna ero -

obopoTos. 0 5 10 15 20 cek.

70% MOWHOCTb
Puc. A.3.1-3  PerynunpoBaHue MOLIHOCTM C MOMOLLbIO NHBEPTOPHOIO KOMApeccopa —

5 . IR

= Ho 5 10 15 20 cek.
8
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©
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E "{;’ 4acTOoTy BpalleHna cnupanu komnpeccopa.
[}
3 :s,r VHBepTEpHOE ynpaBneHne oveHb 3 dhekTUBHO

1 4 =
g NPKY YaCTUYHbIX Harpy3kax.
3
=

0 0

rasi BOSMOXHOCTb - 3TO perynmpoBaHue
10 20 30 40 50 60 70 80 90 100 ﬂpy perymip

MOLLHOCTM C MOMOLLbIO KNanaHa U3MeHeHNs
[JaBIIEHNS B KOMNPECCOPE.

YacTora marHutHoro nons (u)

e (COP) — MowHocTb otonneHus (kBT)
ﬂpm OTKPbITUX MarHMTHOIO KrnanaHa koMmnpeccop

6ypeT paboTaTb Ha XOOCTOM XOfy.



A.3.1.3 lMpomexyTouHbIN BNPbICK Napa —
EVI (Enhanced Vapourized Injection)

B oTpacnu TennocHabxeHns yCTaHOBNEHbI
onpefeneHHble TeMnepaTypHble CTaHAapTbI,
obecneymBaroLLme eanHble npasuna
NPOEKTUPOBAHNS U pacyeTa CUCTEM OTONMEHNS
11 ropsiyero BogocHabxeHus. Ytobbl
YLOBMNETBOPUTB 3TV TPEBOBaHHSI, TENNOBLIOMY
Hacocy HeobXxoaMMOo NoaaepxMBaTh
onpenenexHyio pasHuLy TeMnepaTyp Mexay
MCTOYHMKOM Tenna u TeMnepaTypoil nogauu.
[lns 3T0r0 CRyXUT YCTPOICTBO PEryNMpOBaHUS,
OCHOBaHHOE Ha MPOMEXYTOYHbIM BMPbICKE Napa
HenocpesCcTBEHHO B KOMMPECCOP.

MakcumanbsHas Temnepatypa, KOoTopom MoryT
[0CTUraTh COBPEMEHHbIE XMaf0reHTbl B
npoLecce cxatus coctasnset okono 135 °C,
JanbHeiLlee ee NoBbILLEHUE MOXET NPUBECTH
K BbIXOZY W3 CTpOs Komnpeccopa. bnaropaps
NPOMEKYTOYHOMY BMpPbICKY Napa HanpsiMyio B
komnpeccop ,Enhanced Vapourized Injection*
(EVI), cxaTblii xnaforeH oxnaxaaetcs. 1o
NPOMCXOANT BO BTOPOWN TPETU MpoLiecca cxaTus
(cm. puc A.3.1-4 n puc. A.3.1-5).

CraHpapTHble peleHus 6e3 EVI nossonstot
pocTuratb Temnepatypsl 4o 60 K, ¢
npomexyToyHbiM BrpbickoM 80 K. EVI no3sonset

Puc. A.3.1-4  TlpomexyToyuHbIit Bpbick napa (EVI)

OneKTPOHHbI

Bnpbick (EVI)
- — ha <
— Q —
— - o —
H — - — | H
== ¥ ===
m—r—— x>
p— V72 =
- \\\\-,/// -
i 2] I
MpupoaHoe Tenno OTonnexue
n Vicnapuren n Tennoo6meHHMK e KWOAKOCTb
ﬂ Komnpeccop B Pacwwuput. knanax axmmm  [a3
B KoHpeHcarop n Pacwmput. knanaH

lMocne npouecca Cxuxenus (3) YacTb XNagoreHTa ¢ NOMOLLbIO MPOMEXYTOYHOTO
TennoobMeHHNKa (4) 1 SKCNAH3MOHHOTO pacLUMpUTENbHOro knanaxa (5) ncnonbayeTcs Ans
CO3/jaHVs Napa NS A0MNONHUTENBHOTO BNPbICKa HAaNpAMYH0 B KOMNPECcop (2). 3To npoucxoanT
B MOMEHT 3aBeplualoLLeii hasbl CxaTus, NpMMepHO BO BTOPOIt ee TpeTw. bnarogaps atomy
NPOVCXOAMT OXNaXAEHNE YNNOTHEHHOTO CXaTUEM XNafareHTa.

AOCTNYb TeMnepaTypbl noaaum go 65 °C npu
Bonee HW3KOV TEMNepaType UCTOYHMKA Tenna.
OT0 0COCOEHHO BaXHO NS BO3AYLLUHO-BOASHbBIX
TENMOBbIX HACOCOB.

Puc. A.31-5 Bnusnue npouecca EVI

Tennosoi Hacoc 6e3
MPOMEXYTOYHOTO BripbiCka
EVI (kpacHas nuHus) npu
MUHWUManbHOM Temnepatype

nctounnka —10 °C obecneynsaet
Temnepatypy NoAayu He Bbille
55 °C, TaK Kak npowecc cxaTus
3aBepLuaeTcs npu Temneparype
135°C.

Bnarogaps npomexyTouHoMy
Brpbicky napa (o1 3 8o 4;
rony6as nuHus) aasnexue
BO3MOXHO NOBbICUTb 6e3
neperpesa xnaforeHTa.
Bnaroaaps atomy MoxeT BbITb
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A.3 MmaBHble KOMMNOHEHTbI

Puc. A.3.2-1 TepmocTart. 3KCMaH3MOHHBbIN KnanaH
Das thermostatische Expansions-

ventil wird hydraulisch iiber ein 2]
Kapillarrohr geregelt. R |

<=

5

PacmputensHbii
n TepmocTat E KnanaH

A.3.2 JKcnaH3MOHHbIW KnanaH

OKCMaH3NOHHBIN (pacLUMpUTENbHbIN) KnanaH
npeAHasHayeH Ans CHWKEeHUs AaBeHuns

1 ha30BOr0 NpeBpaLLEHNs XNaLOoreHTa,

nocne nepeaayy ero BbICOKOTEMNEPATypPHON
9HEPTUM B KOHTYP CUCTEMbI OTOMMEHUS.

Takum 06pa3om, pacLUMpUTENbHbI Knanax
BO3BpaLLaeT X/TaJoreHT B NepBOHaYanbHoe
COCTOSIHME, KOrAa TOT CHOBA FOTOB BOCTPUHSATD
SHEPrYUI0 OKpyxatoLLeit cpedbl. JononHUTENbHO
pacLUMPUTENbHbIN KnanaH perynupyet
KONM4YeCTBO X/aforeHTa, rapaHTMpys ero NonHoe
ncnapexue B ucnaputene, npeaoTapallas
nonagaHue kanenb B KOMNPECCOP M 3alyuiLas
€ro OT NOMOMKM.

KonebaHus TemnepaTtypbl NEPBUYHOO
WCTOYHWKA TENMa 1 TENMOBOI Harpysku
AenaeT NpUMeHeHNe PacLIMpUTENBHOTO
KrnanaHa B COBPEMEHHbIX TEMMOBbIX HAacocax
HeobX0AUMbIM.

Puc. A.3.2-3 Paboyas Toyka

12

10

Meperpes (K)
o -]

I

—— O3neKTPOHHbIW PacLUMPUT. KnanaH

— TepMOCTaTVI"IeCKHﬁ pacwup. KnanaH

N
[EpEE R S

PacueTHas Touka

o

-20 -10 0 +10
Temnepatypa nctouHuka (°C)

Abb. A.3.2-2 Elektronisches Expansionsventil

TepmopaTumk Perynatop

H
n [aTtuuk o n P pUT. KnanaH

A.3.21 TepmocTtaTuyeckui
3KCMAH3MOHHBIN KnanaH

TepmocTaTMYECKUI 3KCMAH3WMOHHBIN KnanaH
SBNAETCS PErynupyoLLMM KnanaHoM ¢
3agatumkom no Temnepatype. OH usmepset
TemnepaTypy BO BCacCbIBaloLLei Maructpanu
koMnpeccopa v perynupyeT nogadyy xnagoreHTa
B UCMapuTEN.

A.3.2.2 OneKTPOHHbII 3KCNAH3NOHHbI
KnanaH

C NOMOLLbI ANEKTPOHHOO PACLUNPUTENBHOTO
KnanaHa nepes KOMnpeccopoM n3mepseTcs
kaKk faBrneHue Tak u Temneparypa.

Bnarogaps anektpuyeckomy cepsonpusogy
pacLMpuTENbHBINA KnanaH No3BONSeT O4eHb
ObICTPO 1 TOYHO PETYNNPOBATL PACcXOA
XnagoreHTa, 4To No3BONSET NOAAEPXKMBATL
TeMnepaTypy Ha NOCTOSHHOM YpOBHe (B
KenbBrHax) Bo BceM anana3soHe pabouyeii
MOLLHOCTM TENMOBOro Hacoca.

TepmocTaTnyeckmne paclumpuTenbHble KnanaHbl
perynupyT Temneparypy TONbKO B onpegeneHHon
TO4Ke paﬁoqero npouecca, Bbl3blBas B
OCTanbHbIX pa6oqu TOYKax neperpes.

OneKTPOHHbI pacLIMpUTENbHbIN KnanaH perynupyet
6bICTPO M TOYHO BO BCEM Anana3oHe paboyeit
MOLLHOCTM TEMMOBOro Hacoca.

TepmocTaTU4eCKN pacLUMpUTeNbHbIA KnanaH
OCYLLECTBASIET PETYNNPOBKY TOMBKO B PACYETHOM
TOYKe, B APYrMX TOUKAX HE UCKITIOYEH Neperpes.



A.3.3 Tennoo6MeHHUMK

B 370/t rnaBe ONUCLIBAKTCS OCHOBHbIE TUMbI
Tennoo6MeHHbIX anapaToB, NPUMEHSIEMbIX B
TennoBbIx Hacocax. KOHCTPYKTMBHbIE pasnunyms
CaMux TenmnoBLIX HACOCOB, KOTOpbIE ByayT 34ech
3aTpOHYThI, NogpobHo OyAyT paccmaTpuBaThCs
B rnase 4.

A.3.31 WUcnaputenb

B pacconbHo-BoasiHbIX M BOZO-

BOASHbIX TENMOBbIX HAacocax, kak

npaBuo, NPUMEHSIOTCA NNacTUHYaTble
TeNnnoobMeHHNKM, 0becrneynBaioLLme BbICOKYHO
NPOV3BOANTENBHOCTb NPU KOMNAKTHBIX
pa3smepax. OgHako, B OTAEMbHbIX Cry4asX,

Ansi BOLO-BOASIHbIX TENNOBbIX HACOCOB
NPUMEHSIIOTCS KoakcuarnbHble TENNO0BMEHHNKY.
OHY rapaHTUPYHOT BbICOKYI0 HAAEXHOCTb

1 ONUTENbHYHO 3KCTyaTaLuio Npy CUNbHO
3arpsi3HeHHoi Boge. [1ns MCnonb3oBaHust
Tenna, HanpuMep, CTOYHbIX BOLL, MPUMEHSIOTCS
creumanbHble KOHCTPYKLMU TENN00BMEHHMKOB.

BbICOKOI NPOKU3BOANTENBHOCTI NNACTUHYATHIM
TennooGMeHH!KaM Takxe NnomMoraoT 4oCTUraTh
YCTPOWCTBA pacnpeaeneHus, KoTopble
paBHOMEPHO pacnpeaensioT XfnagareHT no

NOBEPXHOCTU TennoobMeHHMKa, No3Bonss
n3beratb rMApoyAapos U oNTUManbHO UCNONb3yA
BCI0 Nones3Hyo nnowanb TennoobmeHa.

B B0O3AYLLIHO-BOASHbIX TEMMOBbIX HAacoCaX
NPUMEHSKOTCS NaMenbHbIe TeNNo0BMEHHNKM.
70 CBA3aHO C TEM, YTO MEPBUYHbBIE NOBEPXHOCTH
TennooGmeHa, HaxoaALLMECs Ha CTOPOHE
BO34yXa, OMKHbI BbITb Goree pasBuTbl, Yem
BTOPUYHbIE MOBEPXHOCTH, 0BpaLLieHHbIE K BOE
(paccony) n3-3a pasHuLibl B KO3 DULMEHTE
Tennonepeaayun aTux cpeq.

lMpn TemnepaTypax OKpyxaroLLero Bo3ayxa,
Onu3kNX K TOYKe 3amep3aHust BOASHbIX Napos,
HaxoJALMXCS B HEM, TaMenbHbIE MOBEPXHOCTM
TennoobMeHHNKa HaunHaoT 0bmep3aaTsb.
CoBpeMeHHbIE TEMOBbIE HACOCHI MOTYT B
aBTOMATN4YECKOM pexnmMe obecneunBaTb
perynsipHoe nx pa3amMopaxuBaHue, 0AHaKo, Yem
MeHbLUe JOMOMHUTENBHO AHEPTV TEMOBOV
HaCcoC TPaTUT Ha JONOMNHUTENbHbIE PYHKLMY,
TeM achekTnBHEE OH paboTaerT.

A.3.3.2 CxuxeHue

Takxe, B NpOLIECCe CKKEHNS KOHCTPYKTUBHO
MCNonb3yrTCA NNacTnH4yaTble Teﬂﬂ006MeHHI/IKI/I,
kak 0b6ecneynBaioLLme BbICOKYIO
NPOn3BOAUTENBHOCTD.
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Puc. A.3.3-1 Wcnaputensb ¢ pacnpeaeneHuem v 6e3

C pacnpepgenuTernbHbIM YCTPOWCTBOM

Be3 pacnpefenuTenbHOro ycrpomcTea

Tepmorpaduyeckne CHUIMKI HarnsgHO NOKa3bIBAKT pacnpeseneHne Tenna s TENN006MEHHOM annapate 6e3 pacnpefenutenbHoro yCTpOIZCTBa (CJ'IEBa), Korga

XnagareHT HepaBHOMEPHO NOKPbIBAET NOBEPXHOCTb TennoobmeHa n c pacnpenenutenbHbIM yCTpOI?ICTBOM (cnpaBa).




A.3 MmaBHble KOMMNOHEHTbI

BospgywHo-BoaAsHO TeNnoBow
Hacoc
Vitocal 350-A

Puc. A.3.3-3  BcacbiBatowuit TennoobMeHHMK

- -
p— = 4] pr—
p— 5] p—
0| — prm— ;|
- - @ -
2]
MpupopaHoe Tenno OtonneHue
n Vicnapvrens n Tennoo6MeHHUK e KUAKOCTH
H Komnpeccop - : . — iz
n KoHgercatop Knanas

Puc. A.3.3-4 Otbop ropsuyeit ra3oBoit asbl

MpupogHoe Tenno

n Wcnapurens
E Komnpeccop
B MpoMexXyTouHbI oTGOP

nKuuermop

B Pacwmputentheii
KnanaH

t

= = =&
:»@»ﬁ»x

Cuctema oTonnenus

XupkocTb
las

A.3.3.3 BcacbiBawoLmit Tenf1006MeHHUK

YnpasneHue pacLunpuTenbHbIM KnanaHom
rapaHTMpyeT HarpeB xnagareHTa o
Heobxoaumoro napoobpasHOro COCTOSHNA nepes
BXOZOM B KOMNPEeCcop. AT0 0COBEHHO akTyansHoO
Ans paboyem XMAKOCTM, COCTOSILLEN 13 CMECH
XNafareHToB C pasfnyHsIMM TeMNepaTypamm
kuneHus. OTCYTCTBUE Kanemb XULKOCTY B
napoBoii (hase No3BonsieT 3bexaTb NONOMKM
komnpeccopa.

A.3.3.4 YacTnuHbin oTOOp Napa

/lHoraa Ha npakTuKe NPUMEHSIOT YaCTUYHbIN
oTb0p Napa nepea CKWKEHNeM XagareHTa,
4TOBbI NONY4NTH BONee BbICOKKE
TemnepaTypHble NokasaTenu TennoHoCcUTeNs
KOHTYpa CUCTEMbI rOPSIYEr0 BOAOCHAGKEHNS.
KonnyecTtBo aHepruu, kak npaeuno, oTbupaemon
ANs 3TUX HYX[ cocTaBnsieT okono 10 npoLeHToB
oT obwero konnyecTtsa sHepruun. OcTaBLueecs
KONMWUYECTBO SHEPrUM NepefaeTcs 3aTeM Ha
NPOM3BOACTBO Tenna B KOHTYPE OTOMMEHUS.

B tennosbIx Hacocax Viessmann Takasi
TEXHONOrUs HE Hallfa CBOero NpUMeHeHus, kak
He BCerga ynoBneTBopsioLLas TpeboBaHMAM
notpebuTens npu pe3koil nepemMeHe Harpysku
ropsiyero BogoCHabXeHNS 1 NOCTOSHHOM
Harpy3ke OTONNEHNS.



A.3.4 XnapareHT

XnapareHT npefHasHadveH Ang BOCNPUATUS
NepBUYHO SHEPTUM OT NPUPOAHOTO
MCTOYHMKA Tenna (BO3ayXx, rpyHT Ui BoAa),
npeobpa3oBaHum ero (McnapeHue) 1 nepegayn
BTOPUYHOMY TEMOHOCUTENIO (CKUKEHME),
LMPKYNMPYIOLLEM B KOHTYpe oTonmneHus. Mpu
9TOM BO BCEX TOYKax paboyero npowecca ato
O[HO 1 TO e paboyee Terno.

Mo3aToMy XragareHT NpUMEHsIEMbIit B TENMOBbIX
Hacocax AOMKEH UMETb CPa3y HECKOMbKO
MCKNIOYUTENbHBIX CBOMCTB: OH 10MKEH 0BnafaTth
BO3MOXHO B0mnee HU3KOI TOUKON KUMEHMS,
HebonbLWMM 06bEMOM Napa 1 BbICOKOH,
OTHOCUTENBHO NEPBOHAYANLHOT0 06beMa,
XONOAONPOU3BOAUTENBHOCTBIO. Kpome Toro, oH
JOIXEH BbITb HEATPaNeH K KOHCTPYKLIMOHHBIM
MaTepuanam TennoBoro Hacoca, bbiTb

OrHe-1 B3pbIBOGE30NaCHbIM, a Takke UMeTb
MUHUMAIbHY0 TOKCUYHOCTb 1 BbICOKYH
3KONOTMYHYI0 COCTaBMSHOLLYIO MO OTHOLLEHNIO K
o30HoBomy croto (ODP = Ozone deplation poten-
tial) u "napnukoBomy acppekty" (GWP = Global
warming potential).

O1nm TpeboBaHMaM Hanbonee BCero
YAOBNETBOPSIOT YACTUYHO ranoreHupyoLyne
cropoyrnepoaHble cmecy (H-FKW), kotopele

11 MCNONb3yTCS B 6OMbLUMHCTBE CNyYaeB B
TENNOBbIX Hacocax. Hapsiy ¢ MCKyCTBEHHbLIMN
(CMHTETMYECKUMM) XTTaLlareHTaMm B OTAEMbHbIX
Cnyyasix UCMonb3yTCSA U CTECTBEHHbIE, Takue
kak CO,, nponaH unu byTaH. H, TaK kak ABa
NnocrnefHuX BeLecTBa SBNSIOTCS B3pbIBYATLIMY,
npw paboTe ¢ Humu Heobxoammo cobniopaTb
ocobble Mepbl 6e30MacHOCTY.

lMepeyeHb xnagareHToB onpeaeneH B HEMeLKOM
crangapte DIN 8960. OHu HaunHatoTCS ©

He kaxablii xnagareHT unm cMech
XnajareHTa noaxoauT NOA TOT UMK UHOW
TWUN TENNOBOTO Hacoca.

OpraHu4eckuit XnagareHT neHTagnoopoaTaH:
Pl

H-C-C-F
F F

Monekyna coctouT 13 aByx atomoB yrnepoaa (C),
opHoro atoma oAbl (H) v nsitn atomoB dotopa (F).
Obuwas dopmyna - C,HF; (R-125).

Byksbl R (refrigerant), a Ludpbl nogpasymesatot
CBS131 XMMUYECKOTO B3aMOAENCTBMS (CM. puC.
A3.4-2).

Bce xnapareHTbl, Ha3BaH1s KOTOPbIX

nocne 6ykBbl R HaunHawTCS ¢ Lmdpbl 4
npescTaBnsioT coboit cMeck pasnuyHbIX
XNafareHToB, He BXOASLYMX B BbILLEONUCAHYI0
CTPYKTYpPY. 3TN CMeCK OTNnYatTcs 0cobeHHO
BbICOKMMU XapaKTEPUCTUKaMM 1 IKOMOTUYHON
©e30MacHOCTbI0 MO OTHOLLEHMIO K OKpYXatoLLelt
cpene. Beibop xnapareHTa 3aBucut ot
YCINOBWIA 3KCMyaTaL|y TENOBOrO Hacoca
TpeboBaHMAM NpeabABNAEMbIM K UCTOUHNKY
MepBMYHOTO Tenna 1 cucteme TeNNocHabxeHus.

Puc. A.3.4-2 Tabnuua xnagareHtoB Viessmann

XnapgareHTt

Tun PactBop

TennoBble Hacockbl

PacconbHo/
BoasHon

Bopgo/
BoasHon

BospgywwHo/
BoasHon

50% R-32 (CH,F,, OudnioopoaTaH)
50% R-125(C,HF;, MeHTadnioopoataH)
25% R-125

R-407C 23% R-32

52% R-134a (CF,CH,F, Tetpadioopo)
100 % CF;CH,F, TetpadntoopoataH

R-410A

R-134a

X

X

X
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A.4 TloTeHuman nepBUYHbLIX UCTOYHWUKOB

nOTeHLI,VIaJ'I nepBUYHbIX NICTOYHUKOB

B Bo3ayXxe, rpyHTE WM BOAE COAEPXKNTCS TENNO, HAKOMNEHHOE UMK OT
COMHEYHO 3Heprun. ATo NPUPOJHOE TEMIIO - SKOMOrUYECKU YNCTAs SHEprus,
KOTOPYH MOXHO MCMOMb30BaTh C NOMOLLBIO TEMNOBbIX HACOCOB.

Tennosble HAcoCkl, kak MPaBUIO, B KAYECTBE
NEPBUYHOTO UCTOYHUKA TEMNMa MCMONb3yioT
NPUPOAHYIO 3HEPTUI0 TPYHTA, BOAbI UMK BO3MyXa.
OpiHaKo, OHU Takxe MOryT UCMONb30BaTh U
nioBoe yxoasiliee TEXHONOrYeckoe Tensno.

B atux rnaeax Bbl HaliaeTe onucaHne pasnuyHbix
NepBUYHbIX MCTOYHUKOB Tensa 1 TUNOB TeNNOoBbIX
HaCOCOB AN KaXA0ro U3 HUX.



A.41 WcToyHuMK Tenna - rpyHT

BepxHuit cnoit 3eMHO NOBEPXHOCTU ,FPYHT*
SBNSAETCS CTABUNBHBIM MCTOYHUKOM TENna:
Temnepartypa Ha rnybuHe Tpex MeTpoB
OTHOCWTENbHO NOCTOSIHHA W NIEXWT B Anana3oHe
ot 7°Cpo13°C.

Bocnpusitue Tenna rpyHTa nponcxoauT ¢
MOMOLLbK) FOPU3OHTAMBHIO W BEPTUKATBHO-
NpONoXeHoro TennoobmeHHuka (konnektopa/
30HAA), HaxoasLLerocs Heaganeko ot
oborpeBaemoro 3aHus. Tenno ¢ NOMoLLbio
TENnoHoCUTENs (paccona) nocTynaet 13
rpyHTa B Tennosoit Hacoc. 0603HaveHne
paccomnbHO-BOASHON 03HAYaET, YTO B NEPBUYHOM
KOHTYpE (FPYHTE) HAXOAMUTCS TEMNOHOCUTENb
(paccon), a BO BTOPUYHOM KOHTYpE (cucteme
OTOMMEHMS 3AaHMS) - BoAa. MepBIUYHbIil KOHTYp
BOCMPUHUMAET TENMO rPyHTa NPUBHECEHHOE
TyAa COMHEYHON paguaLmeit, LOxXaem um
TanbIMy1 BOLaMM.

A.41.1 TpyHTOBbLIN KONNEKTOp

KoHTyp rpyHTOBOrO KONnekTopa pacnonaraercs
Ha rny6uHe ot 1,2 1o 1,5 M. 3aeck Temnepartypa
B TEYEHMM rofla ye A0CTAaTOYHO NOCTOSHHA.
[anbHeiwee yrnybneHne npuBoauT k
MOBbILIEHWIO CTPOUTENBHBIX PACXOA0B W
OnpaBAaHo st PErMOHOB ¢ 6onee XonoaHbIM
KnumaTom 1 6onee NpoLONMKNUTENbHLIM 3UMHUM
nepuogoM.

Kax/bIli KOHTYp rPYHTOBOrO KOMNeKkTopa AOMKeH
ObITb paBeH N0 ANMHE COCEAHNUM KOHTYpaMm,
4T06bl HE CO3AaBaTb MMAPaBINYECKOro
nepenaja AasneHui no koHTypam. Cneayert
Takxe n3berab NPOTSKEHHOCTM OTAENBHOTO
koHTypa bonee, yem 100 MeTPOB, Tak kak
rApaBnuYeckoe CONpoTuBNeHne Tpyo
NPUBEAET K MOBbILIEHNIO pacxoaa SHeprm
LMPKYNALMOHHbIX HacocoB. TpyOku konnekTopa
pacnonaratTcs B rpyHTe Nog Hebomnbwmm
yrnom, 4tobbl n3bexaTb 3aB03aYLUNBAHMS U
cobuparoTcs Ha KonnekTopHble rpebeHku, oTkyaa
TENNOHOCUTEMb NOCTYNaEeT B TEMOBO HACOC 1
nepegaeT akkyMynupoBaHHOe Tenno.

PaboTa TennoBoro Hacoca MOXeT Bbl3blBaTb
He3Ha4yuTenbHoe 06mep3aHMe pr60K
IPYHTOBOrO KONNEKTopa, 04HaKO 3TO HMKax

Puc. A.41-1 TogoBoe pacnpefeneHue Temneparypbl

Tiefe (m)

\
Mait Honﬁpbj
{ q/
. I
15 V
0 5 10 15 20

Temnepatypa (°C)

He CKa3blBaeTCs Ha KU3HEAEATENbHOCTMU 1
pereHepaluv rpyHTa. OfHako, cnefyet usberatb
nocaakv HaJ KONnekTopamm 4epeBbes ¢
pa3BUTON KOPHEBOW CUCTEMON (B TOM YUCTiE U
AN 3aLLMTbl CAMUX KONNEKTOPOB).

Puc. A.41-2  [pyHTOBBbI KONNEKTOP

MnacTukoBble TPyObl 3EMNSIHOTO KONNeKkTopa yknaablBatoTes Ha rmybuHe ot 1,2 o 1,5 m.
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A.4 TloTeHuman nepBUYHbIX UCTOYHMKOB

Puc. A.41-3  cToYHWK Tenna - rpyHTOBbIN KONMNEKTOP

[~ @)

Puc. A.4.1-4 TennooTgaya pasnuyHbIX rPyHTOB

©

I
A}

n [pYHTOBbIN KONMEKTOP
3 Hacoc paccontHoro kontypa
H PacconbHo-BoasHOM TennoHacoc

IpyHT Tennootaava

Cyxas, necyaHas no4sa 10-15 B/m2
Bnaxxas, necyaHasi noysa 15-20 B1/m2
Cyxas, rmmH1cTas noysa 20-25 Bt/m?
BnaxHas, rmuHucTas noysa 25-30 B1/m?
HacblleHHas rpyHTOBbIMI BOgaMu Noysa 30-35B1/m2

OpveHTpoBoYHas
TENNooTAaYa PasnnyHbIX
TUNOB rPyHTa

Mnowaau 3emnu, HaxoasLnecs Haa
NPONOXEHHLIMU TPYHTOBLIMU KONNEKTOPaMu
OO0JXHbI, N0 BO3MOXHOCTW, UMETb MUHUMAIbHYIO
3aCTPOIiKY W 3aTeHEHWE, YTOObI MOMHOLEHHO
pereHnpupoBaTb B Te4eHMUe TENIOro BpeMeHu
rofa. ConHeyHoe n3nyyeHune 1 ocagku AOMKHbI
obecneynBaTh NOSHYI0 PereHepaLyio rpyHTa,
4T0GbI K HAaYasy OTONUTENbHOTO Nepuoaa oH Gbin
rOTOB OTAABaTb HAKOMMEHHOE Tenso.

[lnsi npoknazky rpyHTOBbIX KONEKTOPOB
Heobxoaumo npoBeaeHe GornbLioro o6bema
3eMnsHbIX paboT. [ins HOBOro CTPOUTENbCTBA
370, KaK NpaBurio, He BreyeT 3a coboit GonbLuKX
[OMNONHUTENbHbIX 3aTpaT, OfJHAKO, ECIN Peyb
UIeT 0 MoJepHU3aLUN CUCTEMbI OTOMEHNS!

YK€ CYLLECTBYIOLLETO 06bekTa, U3AEPKKM
BO3paCTalT MHOTOKPaTHO. M BO MHOMX Cryyasx
OT TaKOoro YCTPOICTBa NPOKNaAKA KOMNNEKTOPOB
NPUXOAUTCS 0TKA3bIBATHCS.

[MoneaHbIit TENNOCHEM CUNBHO 3aBUCUT OT
TENNO(U3NYECKUX CBONCTB FPYHTA, COMHEYHOTO
U3NyYEHNS M KNMUMATUYECKOM 30HbI, B KOTOPOIA
pacnonoxeH o6bekT. B Ly 3HaYnTensHoi
CTEMNEHY NMOME3HbIN TENNOCHEM 3aBUCHT 1

OT KONNYECTBA BNAroCOAEPX)aHuUs rpyHTa.
Haunbonee achdekTUBHLIMYM B 3TOM OTHOLLIEHNN
SBNATCS HACLILLEHHbIE BNAroi NoTHbIE NOYBbI,
Hanpumep, rMUHUCTLIE.

TennooTaya pasnuyHbIX CBOMCTB rPYHTa NEXNUT
B npeaenax ot 10 go 35 Br/m2.



A.41.2 TpyHTOBbII 30HA

B 10 Bpems, kak npoknagka 1 MeTpa rpyHToBOro
KOnneKTopa nexalyero ropu3oHTanbHo
Tpebyet bonbLIoro 06bema 3eMNAHbIX

paboT, NpUMeHeHe BEpPTUKANBbHOTO 30HAA
OCYLLECTBNSETCS C NOMOLLb0 6YpOBbIX
YCTAHOBOK 11 3aHUMaET ropasfio MeHblue
BpeMeHW. BaxHyto ponb 3aeck urpaet
pacnonoxeHne CKBaXmH U X rnybuHa.
M03TOMY MOHTaX rPYHTOBbIX 30HAO0B [OMKHbI
NPOBOAUTL CMeLmanu3poBaHHbIe KOMMNaHuy ¢
KOMMETEHTHLIMK cneyuanucTamu. Kpome Toro,
C HUMU 3aKMOYAETCS JOrOBOP Ha rapaHTUiHOE
11 nocnerapaHTuitHoe 06CnyXnBaHne CKBaXmH.
OnTumanbHbIM SBASETCS NPeaioXeHne
MOHTaXa CKBaXWHbI "nof Kno4" oT ogHoi
KOMMaHuu, KOTopabl BbIMOMHSET pacyeT
NpOEeKTa, MOHTaX, W JanbHelliee TEXHUYeCcKoe
obcnyxuBaHue.

CoBpeMeHHble 3aKOHoAaTeNbHbIE HOPMbI 1
npasuna TpebytoT B 6OMbLLMHCTBE CNyYaes
COTNacoBaHuit ¢ MECTHBLIMM BaCTAMU U
nomnyyYeHus paspeLLeHns Ha NpaBo NPoBeaeHNs
OypoBbix pabor.

30HA 3aknafbiBaeTCcs B NpoBYpeHHYI0 CKBaXUHY,
KOTOPas NOTOM 3aMofHAETCA CrielnanbHbIM
TeNnonpoBOASILAM PACTBOPOM.

[Ins npaBunbHOTO NPOEKTMPOBaHUS W nofbdopa
TENMoBbIX HACOCOB 6OMbLLIOE 3HaYeHne
“rpaeT TOYHOe ONpeAeneHmne coctasa

noyBbl Ha Beeil rnybuHe BypeHns ckBaXuHb,
Hanuune ropyHTOBbIX BOA, HACHILEHHOCTb
IMM MOYBEHHbIX CIOEB, @ TaKXe BO3MOXHOCTb
nonagaxus 30HA0B B pycrna noA3eMHbIX pek. B
CcpefHeM, MPY HopMarbHbIX TAPOre0Ae3NyecknX
YCNoBUAX, ANS YKPYNHEHHOTO OnpefeneHns
MOLLHOCTY CKBaXMHbI ANS pacyeTa NpUHUMaeTcs
3HayeHve 50 BaTT Ha MeTp (cornacHo

VDI 4640). Ecnu 30HA HaxoauUTCS B NOYBE
BbICOKOrOBIarocogepxaHus, To 370 3HaYeHne
MOXET BbITb HECKOMbKO BbILLE.

BypoBuku ¢ 60MbLUNM OMBITOM Yy3Xe 3HatT
NPUMEPHbIV COCTaB MOYBbI B TOM UMW MHOM
mecTe 6ypenns. K Tomy xe, npu 6ypeHuu, oHm
aHanuaupytT coCTaB NopoA no Beeil rybnHe
CKBaXMHbI, U CBOEBPEMEHHO NPEA0CTaBNAIOT
KepHbl Nopog, YTobbl nonyynTs 6onee ToYHbIE
pesynbTaThl NPOEKTUPOBAHU.

rpyHTOBbIVI KONNEeKTop COCTOUT, KaK npaBuno, 13
OJHOW nnn ABYyX nap niacTUKOBbIX pr6, nepsble
113 KOTOPbIX CyXaT NofakoLLen MarucTpansto, a
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Puc. A.41-5 TpyHTOBbIE 30HAbI

[ HIl ]

4]
©

I

n 3oHA

B3 Pacnpepenutens

EJ Hacoc pacconbHoro koutypa
] Tennoeoii Hacoc

Puc. A41-6 BypeHne ckBaxuH

BypeHue npoucxoanT B Tpex
hasax: bypeHue, 3aknagka
30H/0B, 3aNorHeHue
cnewmanbHbIM pacTBOPOM

Puc. A.41-7 Tunbl 6ypos

B 3aBucumocTy oT TMNa nopoabl n I'J'Iy6I/IHbI CKBaXWHbI UCNONb3YHTCA pasnnuyHble BUAbI ﬁypOB.



A.4 TloTeHuman nepBUYHbIX UCTOYHMKOB

BTOPbIE - 0BPATHOI MarucTPanbio, COeAMHEHHbIX pebtiaemsolexenteilenbellErdsonden

BHW3Y CKBaXMHbI CNeLnarnbHbIM MOHTaXHbIM
TemnepaTtypHbIi TeCT Or0MOBKOM.
(TRT):
OnpepeneHHoe
KONMYECTBO 3HEprum
nepepaercs
rPYHTOBOMY 30HAY M
Ha BbIXOZle CKBaXWHbI
B TEYEHWUN HECKOMbBKNX
[Hei n3mepsercs
Temneparypa. Takoi
TECT JaeT BO3MOXHOCTb
Bonee TO4HO pacuuTaTh
MOLLHOCTb BCEM
CKBaXMHbI B LiENOM.

Puc. A.4.1-9 [pon3BOANTENBHOCTb FPYHTOBbIX 30HAOB

BoamoxHas
cneundunyeckas Tennootaava
Npov3BOANTENBHOCTb Bug
OBOWHbIX U-30HO0B
ykasaHa no VDI 4640 061ye 3HaYeHus
Mnoxo# rpyHT (CynecyaHble cmecu) 20 B1/m
HopmanbHbIN FPpYHT, cKanbHble MOPOAbLI NN HACLILWEHHbIA TPYHTOBLIMMU 50 B1/m
BoAaMu
[noTHbIE ropHblE MOPOAbI C BLICOKOW TEnnooTgavemn 70 Bt/m

OTAenbHbIe TUNbI nopon

lpaBui, necok, cyxomn <20 Bt/m

[paBuin, necok, BNaxHbIn 55-65 B1/m
CyrnunHoK, rmuHa, BnaxHble 30-40 Bt/m
M3BecTHsIK 45-60 B1/m
MecyaHunk 55-65 BT1/m
Kucnble marmatuTbl (Hanpumep, rpaHuT) 55-70 B1/m

OcHOBHbIE MarmaTuTbl (HanpvmMep, 6asansT) 35-55B1/m




A.4.2 UcToyHuK Tenna - Boga

Bopga Takxe ABNSeTcs XOpoLnNM UCTOYHUKOM
NepBUYHOro Tenna Ans TENNoBOro Hacoca.
[axe B xonogHble 3UMHUe MecsLbl
TemnepaTtypa rpyHTOBOW BOLbl OCTaeTCs
NOCTOSIHHOW 1 NexuT B npegenax ot 7 °C go

12 °C. Yt06bI Ncnonb3oBaTh rPyHTOBbLIE BOADI,
11X BbIKaYMBaIOT 13 "BEPXHEN" CKBAXWHbI,
HanpaBnsT B TENN00OMEHHUK BOAO-BOASHOIO
TENIOBOr0 HAcoca 1 3aTeM OXNaXAEHHY0 BOAY

cbpacbiBaroT B "HUKHIOK" CKBAXMHY.

[MoBEPXHOCTHbIE IPYHTOBbIE€ BOAbI TaKXe MOryT
3hheKTUBHO NCMONB30BATLCS B Ka4ecTBe
NnepBMYHOro UCTOYHMKa Tenna, ogHako,
cnenyet NOMHUTb, YTO UX Temnepartypa CUINbHO
konebneTcs B 3aBUCUMOCTY OT BpeMeHun roga.

KayecTBo BOAbl OMKHO COOTBETCTBOBATb
Tp660BaHVIﬂM Nnpou3BoOANTENA TEMNOBbIX
HaCOCOB, TaK kaK BbICOKOI(PEKTUBHbIE
nnacTuHYaTble TennoobMeHHNKN TENNOBbIX

HacoCOB O4€Hb YyBCTBUTENbHbI K KAYECTBY BOAbI.

YT100bI M36€XaThb NONOMKM TENNOOOMEHHNKA,
kaK MpaBusIo, PEKOMEHLYIOT UCMONb30BaTh
NPOMEXYTOYHblE TENNO0OMEHHUKN. B 3TOM
Ka4yecTBe X0poLLUo cebsi 3apeKoMeH0Banm
TENNooBGMEHHIKI 13 HepXKaBetoLLen cTanu,
nepegatoLyne Tenmno OT rpyHTOBON BOAbI

A.4.3 UcTouHuK Tenna - oKpyxaroLmii
BO34yX

HapyxHblit BO3ayX, kak UCTOYHUMK Tenna, Tpebyet
camblX HEDOMbLUNX N3TEPXKEK NPU NPUMEHEHWN.
Bo3ayx sacacbiBaeTcs BEHTUNATOPOM,
OXNaxzjaeTcs B ucnaputene TennoBoro Hacoca
1 BblbpackiBaeTcst 06paTHO B OKpyxatoLee
NPOCTPaHCTBO.

[lo TemnepaTypbl OKpyXatoLLero Bosayxa
pasHoit —20 °C coBpemeHHble BO3AYLIHO-
BOASHbIE TENNOBbIE HACOChI MOTYT 0becneunTb
TennocHabxeHne nomeLeHns. OgHako,

npu 6onee HU3KWX TeMnepaTypax Takon
TENMOBOI HAacoc He MoXeT obecneynTb Tennom
NoMeLLeH1e B MOHOBANIEHTHOM PEXnME 1
TpebyeTcs [ONONHUTENbBHbIV TENNOreHepaTop.

Puc. A.4.2-1

4
o o

.(

MePBIUYHOTO KOHTYPA K PACCOmy BHYTPEHHErO
KOHTYpa TennoBoro Hacoca. Tem cambiM,
TEeNoBO! HACOC OKA3bIBAETCS HAEXKHO
3aLLMLIEHHBIM.

BO3HMKHOBEHME [ONOMHUTENBHOTO
rMAPaBNMYECKOrO KOHTYpa TpeGyeT HeKOTOpOro
YBENUYEHNS NPON3BOANUTENBHOCTU HACOCOB,
0HaKO MOLLHOCTb TennoBoro Hacoca u COP
CHVXXAKOTCS HE3HAYMTENBHO, YTO COCTaBNSET
ML HECKOMBKO MPOLIEHTOB.

Puc. A.4.3-1

n MpuTOoYHBLIN KaHan
H BbITAXHON KaHan
B Bo3aywHo-BoAAHOM TENoBoMi Hacoc

McTounuk Tenna - rPyHTOBAdA BOAa MexXay CKBaXuHamu

©

[ Hil ]

n CkBaxuHa obpaTHas

E CkBaxMHa npsmas

B MpomeXyTOUHbIN TENNIO06MEHHUK

n LIMpKynALMOHHBI Hacoc
B Bopo-BoasHOM TeNOBO HACOC

WcTouHMK Tenna - HapyXHblil BO3JyX (BHYTPEHHSIS yCTaHOBKa)

—

[ ]

*g,

Tak kak Tenno0BMEHHUKI BO3AYLIHO-BOASHbIX
TeNmnoBbIX HAacocoB obecneynBatoT HONbLLON
pacxof Bo3ayxa (3000 fo 4 500 m3/u),
Heobxo4MMO NpeayCMOTPETb NPaBUILHOE
pacnonoxeHue Bo3ayxo3abopHukoB Ans
CO30aH1s KOM(OPTHBIX YCNIOBUI NPOXMBAHMS.

| I
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A.4 TloTeHuman nepBUYHbIX UCTOYHMKOB

Abb. A.4.4-1 [locTynHOCTb M 3 EKTUBHOCTb

AddekTUBHOCTL

<

Puc. A.4.5-1 WcTOYHMK Tenna - CTOYHbIE BOAbI

©

El Kanan crounbix BOA

[ HIl -|

E CrouHble BoAb!

n Tennoo6MeHHMK

n LinpkHacoc

H Bopo-BoasHOMN Tensoo6MeHHNK

Puc. A.4.5-2 TennooOMEHHMK CTOYHbIX BOA

R o

.
" - L

CToyHble BOAbI MOryT

ABNATLCA NCTOYHUKOM
BbICOKONOTEHUMWanNbHOro Tenna c
MUHUManbHbIMU U3[AEpXKaMu.

A.4.4 loctynHOCTb U 3h(hEKTUBHOCTD —
OLieHKa NepBUYHbIX UCTOYHUKOB
Tenna

Ha puc. A.4.4-1 nokasaHo OTHOLLEHME
AOCTYNHOCTM TOTO UIN UHOTO NEPBUYHOTO
MCTOYHMKA Tenna ANs TennoBbIX HACOCOB

1 ero adpdektnsHocTM. O4eBMAHO, 4TO

camas Bbicokas 3(h(heKTUBHOCTb Y BOAO-
BOASHOTO TEMIOBOrO HAacoca, K TOMY Xe,
MOCTOSIHCTBO TEMMNEPATYpbl FPYHTOBOW BOAbI Ha
NpOTshXeHUM rofa 06ecneynBaloT ero BbICOKYHO
Npou3BOANTENBHOCTb. HapyXHbIi BO3ayX

KaK UCTOYHWK Tenna AeiCTBUTENBHO UMeeT
HeorpaHU4eHHOe NPUMEHEHIe, HO 3HaYNTENbHOE
konebaHve TemnepaTypbl HAPYXHOrO BO3ayXa
CHXaeT 9PPEKTUBHOCTb MPUMEHEHMS TaKUX
TUNOB TEMN0BbIX HACOCOB.

A.4.5 WUcToyHMK Tenna - CTOYHbIE BOAbI

Kpowme Tenna HapyxHoro Bo3ayxa, 3emmnu

Unu BOAbl - TENNOBbIE HACOChI MOTYT
3(h(EKTUBHO UCMONb30BATL TENMO CTOYHbIX
1N TEXHONOMNYECKIX BOA, a TaKxe Tenno
YXOASLLEero Bo3ayxa C BEHTUNALMEN NOMeLLeHuR,
korga BTOPUYHOE Tenno uenonb3yeTcs ans
noJorpeBa ropsyeil Boab! Uy NPUTOYHOro
Hapy>HOro Bo3ayxa. Tenno CTOYHbIX BO,

C YCNEXOM PeKynepupyeTcs, HO A1s 3TOr0
HeobX0AMMO NpesyCMOTPETb CUCTEMY C
NPOMEXKYTOYHbLIM TENNOOOMEHHUKOM M3 CTanu
BbICOKOM KOPPO3MOHHON CTOMKOCTY.



A.4.6 Abcopbepbl CONHEYHbIX
KONNEeKTopoB

B kayecTBe NepBMYHOrO UCTOYHMKA Tenna
TakXe C yCnexoMm MOXET UCMOnb30BaThCs
COMHeYHas pagnaums, akkyMynupoBaHHas B
COMHEYHbIX KOMNEKTOPaX 1N HENpPO3payHbIX
HEeOCTEeKIEHHbIX CONHeYHbIx abcopbepax.

Tak, 3Heprus ConHevHoN paanayum,
3aKnioyeHHas B ConHeYHbix abcopbepax,
1CNONb3yeTcs ANs KOHTYpa ucnapuTens
TENNoBOro Hacoca. OHaKo, NeprUos CONHEYHOM
VHTEHCWUBHOCTM NEPUOAMYEH N MEHSIETCS HE
TONbKO B TEYEHUM CYTOK, HO U Ha MPOTSKEHWM
roga. Moatomy koapduLmeHT npeobpasosaHus
COP He MOXKT BbITb 0ANHAKOBO BLICOK NpK
CNONb30BAHNN JAHHOI CXEMbI MOAKMOYEHUS.
Heobxoanmo yuuTbiBaTh, 4TO B NEPUOS,
MakcuMansHoi TennoBoi Harpy3sku abcopbepbl
MOTYT He Mony4yaTb CONTHEYHOTO U3NyYEeHUs U3-
3a CHera, NoKpbIBaIOLLEro ux.

[lnsi peLueHns aToi NpoBnembl NPUMEHSIOT
aKKyMynMpytoLLMe eMKOCTH, N03BoNsoLne
HakannueaTb Nosly4eHHyIo TEMOBYH SHEPTUI0

B TEYEHMI CBETIIONO BPEMEHM CYTOK, KOTOPYH
3aTeM WUCMOoNbayeT TennoBoil Hacoc. MageHue
Ha Heckonbko KenbBuH TeMnepaTypbl BOAb!

B akKyMymnMpytoLLeit eMKOCTH He OKasblBaeT
3HAYUTENbHOTO HETATUBHOTO BNUSHUS Ha paboTy
TeNMoBOro Hacoca.

OpHako, Ha NpaKTUKe NPUMEHEHNE TaKUX CXEM
He onpaBpbIBaeT cebs 13-3a JOPOroBU3HbI
NPUHSATLIX PELLEHWiA N0 OTHOLLEHNIO K
nony4yeHHomy Tenny. MpumeHeHue TennoBbIX
HACOCOB BKyMe C COMHEYHbIMI KONnekTopamu
Hanbonee ahHeKTBHO B cxemax ¢ ha3oBbiM
nepexofoM B TENNoakKyMynsaTopax.

Puc. A.4.6-1 WcToununk Tenna - HeocTekneHHble abcopbepel

VcTopuyeckue otorpacum
Henpo3payHbix abcopbepos ans
BOCMPUSTUS COMHEYHOTO U3MyYeHUs 1
TENna oKpyXatoLero Bo3ayxa.
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A4 HOTeHLl'MaﬂbHaFl JHEepruna nepBn4HbIX MCTOYHNKOB

[ns asoBoro nepexoaa 0AHOro
kunorpamma Nbaa B Xnakoe
COCTOSIHIE NPY NOCTOSHHOM

Temnepatype Tpebyetcs 93 BTy,

KomnnekcHoe ycTpoicTso
noa3eMHOro TennoobMeHHMKa,
OCYLLEeCTBASIOLLETO (ha3oBblIi
nepexop Boabl B Neg.

A.4.7 U3meHeHue a3 Kak ,,coxpaHeHue"
Tenna Ha NnepBUYHON CTOPOHE

Ecnu Hu Bopa, HU BO34YX, HA TPYHT HE MOTYT
MCNonb30BaTbCA B KAYECTBE HENOCPEACTBEHHOIO
MCTOYHMKa Tenna - MOXHO MCNONb30BaTb

ana n3MeHeHua (t)a30BOF0 COCTOAHNA
HaKOMUTENbHYI0 TEXHUKY, KakK nepsqubnh
MCTOYHUK TENNa.

Hanpmmep, HaKonuTenbHble EMKOCTU C
TpaanUNOHHBIM TENNTOHOCUTENEM, HarpeearTCa
B Te4eHWM CBETOBOro AHA C NOMOLLbIO
COHEYHOM QHEepPruun ot reNIMoKoNNeKTopos.

3ateM 310 Tenno MoxeT 6bITb MCMOMNb30BAHO
TennoBbIMI HAaCOCaMu B Ka4eCTBE
HWU3KONOTeHLUMansHoro Tenna. werden. Hapsgy
C BOJOW (NbOM) B KQYECTBE TENNOHOCUTENS
MOXeT TakKe NPUMEHATLCS napacduH.

MpUHLMM UCMIOMb30BAHMS TOT-XE - NPU
ucnapeHun Bogbl BO3MOXHO 0GpasoBaHie
napooGpas3Hoii cmecy, 3aHuMaloLLeit 6onbLioe
MPOCTPAHCTBO, B TO BPEMSi Kak napacguH

13 TBEPAON (hasbl NNABUTCS B KMAKYIO C
COXpaHeHWeM MpakTM4Yecki Toro-xe obbema.

Puc. A.4.7-1 CoxpaHeHwue Tenna ga3oBoro nepexoaga
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n Touka 3amep3aHus ﬂ Ten m Bopga v nap
El Touka kunenus E] Bopavren E nap
EJ] Touxa Hackiwenus Bopa

Puc. A.4.7-2 Hakonutenu Tensna ¢ ¢a3oBbiM NEPEXOAOM
F_




A.5 PasnuyHble TUnbl TENMOBLIX HACOCOB

PasnunyHble TUMbl TEMMOBbLIX HACOCOB

TennoBkle HACOCHI MOTYT He TONbKO PaBoTaTh N0 MPUHLMMY U3MEHEHUS arperaTHoOro COCTOSIHMS
paboyero Tena. PaccMoTpuM TeNNoBbIE HACOCHI, (PYHKLMOHUPYIOLLME NO APYTMM NPUHLMNAM.

B npenblqymeﬁ rnaee Mbl ONUCbIBanNu Tennosble B aToi rnaBe onucbiBalOTCA Tennosble

HacocCbl, npuHUMN paﬁOTbI KOTOPbIX OCHOBaH HacOoCbl, KOTOPbIE UCMONb3YIKOT SHEPTUID

Ha Cba3OBOM nepexone paﬁoqero Tenaus Cba30BOFO nepexoa paﬁoqero Tena B Xugkoe
XKWOKOro COCToAHUA B ra3006pa3Hoe. Ectbu nnu TBEPA0E COCTOAHKE, YTO ABNAETCA

apyrue nepexofHble npouecchbl, MI3MEHeHne Hanbonee aKonornyeckn YACTLIM peweHnem Ha
COCTOAHNA paﬁoqero Tena B KOTOPbIX CBA3AHO CerofHALHNA SeHb.

C BbleneHnem saHeprum, I/ICI'IOJ'|b3y}0LI.|eI;109| B
TennoBbIX HAacoCax.

Ecnu, K npumepy, HacbinaTtb Conb B COCYL,

C BOAOM, TO Ca0Mb PAaCTBOPUTLCS B HEN,
0bpa3ys romoreHHblit conesoi pacTsop. Mpu
aToM Boga Oynet oxnaxaatbes. Ecnu tenepb
0bpaTuTb NpoLiecc, To TENoBas 3Heprus
OyneT BbIAENATLCS, NOKa BOAA NOMHOCTbIO He
“cnapuTcs, 0CTaBNB KpUCTanbl CONM.



A.5.1 TennoBo#n Hacoc cxaTusi ¢
ABUraTenem BHYTPEHHEro cropaHus

B 0CHOBHOM, KOMNPECCOPHbIe TENNOBbIE

Hacocbl paboTaloT Ha NPUPOAHOM rase, XnaKkom
TONnMBE unn 6uoToNNMBE (PancoBoe Macno,
Buoras n npou.). Ans paboTbl koMnpeccopa
NPUBOAOM CIYXMT He 3aNeKTPUYECKuii BuraTens,
a [iBuraTenb BHYTPeHHero cropaHus. B atom
cryyae BO3HWKAIOT AOMOMHUTENbHbIE N3AEPKKN
Ha 3BYKO-1 TENNON30NALMI0, CUCTEMY YAaNEeHUs
NPOAYKTOB CropaHust 1 CUCTEMY TOMNMBOMOLAYM.

KomnpeccuoHHble TenmnoBbie HAacoChl MOryT
[JOMONHUTENbHO UCMONb30BaTh BTOPUYHOE
Tenno, BO3HMKaroLLee B npoLecce paboTbl
ABUraTenst BHyTPEHHEro cropaHms.

A.5.2 AGCOpOLMOHHbIN TENNOBON HacoC

ABcopbLKoHHbIe Tenmnosble Hacockl paboTaroT
M0 TEM XE NPUHLMNUANBHBIM PU3NYECKM
OCHOBaM, YTO M KOMMPECCOPHbIE TEMOBbIE
Hacocbl. Ho, B 0Tn4me oT Hix, abcopbLMOHHbIE
TEMNMOBbIE HACOChI UCMOMNb3YIOT NPUPOAHLINA ra3 n
BMECTO MeXaHW4YecKkoro npuMeHseTCst TenoBoii
Komnpeccop.

3atpatbl SHepriv (3NeKTPUYECKOM) ANs Takoro
TENMOBOro HAcoCa O4eHb HE3HAYNTENbHbI.
OHeprus 4ns paboTbl 3TOr0 TENNOBOrO Hacoca
noABoamMTCS B BUAe Tenna. B naHHom cnyyae
ncnonbayetcs noboe Tenno, Hanpumep
TENNOHOCUTENb TEPMUYECKIX COMHEYHbIX
KOMMEeKTOPOB.

ABCOopOLMOHHBIN TENMOBO HAacoc SBNSETCS
04eHb 3PPEKTUBHBLIM, HE UMEET, KPOME
KOMNpeccopa, ABUXYLLMXCS 31eMEHTOB
paboTaeT 04YEHb THXO.

ABcopbLMOHHbIE TENNOBbIE HACOChI BBICOKOM
npoussoauTensHocTu (6onee 50 kBT)
NCNOMb3yloTCS B COBPEMEHHON TEXHMKE
KOHAMLMOHNPOBaHWS. YCTaHOBKM HE6OMbLLO
MOLLHOCTK 30 2 KBT MOryT ncnonb3oBatbes,
Hanpumep, B NPONaHOBbIX aBTOHOMHbIX
XOnoAunbHUKax Ans kemnura. Ans

9 PeKTUBHOTO NCNOMb30BAHMS ATUX TENNOBbIX
HacoCOB B CpeAHEM [jnanasoHe MOLLHOCTY Noka
ONTUMAanbHbIX PELIEHNI HET.

YkazaHue

CopOLUOHHBIN NPUHLNN
paboTbl TENNOBOrO
Hacoca 03HayaeT
HaKorneHue sHepruu
kaxnon hasbl paboyero
Tena Unu Ha rpaxuLe
pasgena aByx ¢as.

AGcopbums sBnsetcs
YaCTHbIM Cryyaem
copbLum 1 o3HayaeT
MOrnoLLEeHIe ra3oB
KNOKOCTBIO UMW TBEPAbIM
TENOM.

Apncopbuus
npegycmaTpueaeT
KOHLIEHTpaLyto
(HakonneHue) Ha
rpaHuLie pasaena aByx
as. Kugkoctb unu
rasoo6pasHoe BeLeCTBO
ocaxpaatoTes Ha
NoBepXHOCTH paboyero
Tena, Hanpumep,
aKTUBMPOBAHHOIO YrNs
1NN LeonuTa.
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A.5 PasfnnyHble TUNbI TENOBbLIX HACOCOB

Puc. A.5.2-1 TpuHumnuanbHas cxema pabotbl abcopbLIMOHHOrO TENNOBOrO Hacoca
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MpupopHoe Tenno
n Wcnapvrens n PacwuputensHbIn knanax e XnpkocTb
ﬂ Pacwumpur. knanaH B MpomMeXXyTouHbIN Hacoc aocoo a3
B Abcopbep ﬂ HarpeBartens
Korpercarop

WUcnapenne
XnapareHT (Yalle BCero ammuak) npy ncnapeHun nornaLyaeT SHeprinko U3 okpyxatoLen cpeabi(1).

Abcopbuus

Mapbl xnagareHTa noctynatoT B abcopbep (3), rae nornoLarTcs pacTBopuTeneM (kak npasuno
Bogow). pu koHAEHCALMM BO3HUKAET TENMO — KOTOPOE OTBOAMTCS C MOMOLLBI TENNO0OMEHHMKa
B CMCTEMY OTOMMEHMS.

TennoBoe cxatue

BosHukatowmii B abcopbepe nap ot paboyero Tena (pacTBOPUTENS) M XNafareHTa noctynaet
c nomoLLbko Hacoca (5) B "Tennooit komnpeccop® (6). AT COCTaBHbIE YaCTU UMEKOT Pa3Hyto
TEeMNepaTypy KUNeHus, kaxas - CBO. Y XnaaareHTa oHa, kak npasuno, Huxe. B pesynstate
no/ABEAEHHOI TENOBOI SHEPrUW, HANPUMEP, OT NTAMEHN ra3oBoM FoPenkM, XnagareHT onsiTh
coBepLuaeT (hazoBoe npeBpaLleHie.

Cxuxenne (1)

XKupkas hasa paboyero Tena, oTAeNeHHas OT ra3oBOW, MOA BbICOKUM AaBeHeM NocTynaet
Yepe3 paclumpuTenbHbIi knanaH (4) obpaTHo B abcopbep. 3aeck cHoBa BCTpeyaeTcs paboyee
TEno (pacTBOpWUTENb) U XNTaAareHT 1 KOHAEHCUPYSCh, OTAAKT Tenso.

Cxuxenue (1)
lpv BbICOKOM JaBNEHUM 1 TeMNepaType napbl XiagareHTa nocTynaroT B koHAeHcaTop (7) v
KOHAEHCUPYSACh, OTAAIOT 3anaceHHoe TENOB OTONUTENbHYI0 CUCTEMY.

Pacwupenune

Kunaknit xnagareHT Yepes pacluMpuTenbHbIi knanaH (2) 4poccenupyeTcs v Bo3BpalyaeTtcs K
CBOMM NepaBoHavanbHbIM 3Ha4eHUsIM JaBMNeHUs U TeMnepaTypbl 1 FOTOB CHOBA UCNApUTLCA C
MOrMoLLEHNeM Tenmna oKpyxaloLLen cpesbl.



A.5.3 ApcopOuLMoHHbIe TennoBble
Hacochbl

AncopbLnoHHbIN TENNOBOK Hacoc paboTaet
C TaKuMU TBEPAbIMU BELLECTBAMY, KakK
aKTVBWUPOBAHHBIN Yronb, CUNUKarenb 1
LeonuT. Y MuHepana Lieonuta ecTb XopoLuee
ka4yecTBo afcopbupoBaTh BOLSHbIE Napbl,
npw aTom JocTturas Temnepatypbl o 300 °C.
OTO Knaccuyeckuin npumep aK30TePMUYECKON
peakuum.

Kak yxe 6blno onucaHo BhiLLe, MPUHLNN

fencTans aﬂCOpﬁuMOHHOFO HacocCa 3aKn4yaeTcsa

B Nep1OaNYECKOM NPOLLECCe MOTNOLLEHMS 1
BblAENeHNst Tenna B ABYX pasnnyHbIX (asoBbIx
cocTosiHUsX paboyero Tena. Ang paboTsl
afcopGLMOHHOTO TennoBoro Hacoca Tpedyetcst
co3gaHue Bakyyma.

Ha pucyHke A.5.2-1 nokasaH npuHLun paboTsl
aficopbLMOHHOTO TENMOBOro Hacoca, KOTopbIi
CErofHs LUMPOKO MCMOMb3YETCs B XONOAMUIbHBIX
MaluMHax 6onbLuoit MoLLHoCTH. B HacTosiwee
Bpems BegyTCs pa3paboTku KOHCTPYKLN
afcopbLMOHHOro TennoBoro Hacoca Ans
WHAMBMAYanbHbIX noTpebutenei. 3aech
BbICOKME M3[ePXKKN BO3HMKAIOT MoKa 13-3a
HeoBX0AMMOCTI CO3AaHMNS BaKyyMHOM CUCTEMbI.

Puc. A.5.3-1 TMpuHynnuanbHas cxema aacopbLMOHHOr0 TENMOBOro Hacoca
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B CUCT. OTOMNMeHUs

Oecopbuus

B nepsoi dase TennoobMeHHbIN annapat ¢ TBEPAbIM BELECTBOM (CUNnKarenb
unu ueonur) (1) nonyyaet Tenno oT, HanpuMep, ra3oBOI rOPEnKN UK CONMHEYHbIX
KonnekTopos. HakonneHHas TBepAbIM BELLECTBOM BOAA HAYNHAET MHTEHCUBHO
ncnapsaTbes (AecopbupoBaThes) U NONYYMBLUNIACA Nap NOCTYNaeT BO BTOPUYHBIN
TENNOOOMEHHMK (2).

CxuxeHue

OT0T TennoobMeHHUK B JaHHON q)ase BbINONMHAET PONb KOHAEHCAaTopa. Belgensemo

Mnpy KOHAEHCALMW TENMO NOCTYNaAeT B CUCTEMY OTOMNEHMS.
TennoBblaeneHne npekpallaeTcs, koraa Leonut "BbicylunBaeTcs", T.e. BCA
HaKoMneHHas Bnara ucnapunach W CKOHAEHCUpoBanach B TENN00OMEHHUKe.

WcnapeHue
Bo BTOpOW dhase TennoobmeHHIK (2) HeceT dyHKLMKM ncnaputens. Tenno
NOABOAMTCS K HEMY [0 TEX NOP, NOKa BOAA HE UCMapUTbCS NOMHOCTbIO.

Apcopbuus

BopasHoit nap noctynaeT Ha3aa K NOKPLITOMY TBEPAbLIM TENOM TeNn00OMEHHUKY
(1), roe cHOBa HacCbILWAeT cunukaresb Unm LeonuT, 0TAaBas npu 3ToM Tensos
oTonuTenbHYto cucTemy (agcopbupyetcs). Kak Tonbko Becb BoasiHon nap 6yaet
afcopbupoBaH TBepabIM Tenom, pabounit npolecc agcopbLMOHHOMO TeNnoBoro
Hacoca HauMHaeTCs 3aHOBO.






B. lNpeanocbinku npuMeHeHNs

I'Ipemp,e 4YeM NHBECTNPOBATb B CUCTEMY OTOMNEHMA C TENJTOBLIM HACOCOM - Bam Heobxoanma
obs3aTenbHas KOHCYnbTalMa KOMNETEHTHOro cneunanncra. 3anor ycnexa - BCGO6'beMJ'|IOLLU/1|;1
aHann3 npuMeHeHnsa TensioBoro Hacoca, ncxoas He ToNbKO U3 TEXHNUYECKOro onucaHusa

(OYHKLMOHNPOBAHUS YCTPOUCTB.

PelueHne o noTeHUManbHOM UHBECTUPOBAHUN

B CUCTEMY OTOMMEHNS C TENNOBBLIMM HAaCOCaMN
Ha CETOAHSILUHMIA A€Hb 3aBUCHUT OT LIENOoro

psiga daktopoB. Kakoit BUA aHeprm n
BbIOpaHHOE TOMMMBO OKAXeTCs ONTUMAIbHbIM

B JONTOCPOYHOI NepCnexkTMBe? YaoBneTeopseT
nu BbIbpaHHas cxeMa BCEM 3aKOHOLATENbHbLIM 1
akonornyeckum TpebosaHusm? Kakoe pelueHue
Oynet bonee NpeanoYTUTENBHBIM C TOUKM
3PEHNS CHIKEHWUS OTONUTENbHBIX N3LEePKEK?

Ha atn Bonpockl Bam NOMOTYT OTBETUTb

KOMMNETEHTHbIE CneLnanueTbl Halen
KomnaHuu. B oTnnune ot cuctem oTonneHus
Ha TPaAMLIMOHHbIX BUAAX TONMNMUBA, 3AeCh
BaXHYI0 poIb UrpaeT BONpOC HeobxoanMoro
obecneyeHns aNeKTPUYECKON SHEPTUe
komnpeccopa.

B aToit rnase 6yayT paccMoTpeHsl Hanbonee
CYLLECTBEHHbIE (haKTOPbI NPUMEHEHUS]
TENroBOro Hacoca.
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B.1 lpoun3BoacTBo ,AnNeKTpruyeckon aHeprmn’

[TpOn3BOACTBO ,aNEKTPUYECKON dHeprm’

Tennosomy Hacocy Ans paboTbl koMnpeccopa TpebyeTcs anekTpuyeckas aHeprus. B atoit rnase
paccMaTpuBaeTCs BOMPOC NPaBUbHOTO pacyeTa noTpebnsaemoil aneKTpUYeCKoil MOLHOCTH
TENMOBOro Hacoca.

TpaguumoHHoe 3a nocnegHue 100 net
NPUMEHEHME UCKONaeMbIX BULOB TOMMMBA
CerofjHsi NpeTepneBaeT 3HAUUTENbHOE
N3MeHeHMe.

/I3MeHeHe Knumarta, CHUXEHME 3anacos
MOCTOSIHHOE YIOPOXaHWe TaKuX TPaaNLMOHHbIX
BMAOB TONNNBA, Kak He(Tb, ra3 1 yronb
aKTMBHO CMoco6CTBOBANM UCNOMNb30BAHNIO

B COBPEMEHHbIX CUCTEMAX OTOMNEHNS
COMHEYHBIX KOMNNEKTOPOB M 3Heprim Gruomaccsl
11 TENNOBbIX HACOCOB. [loNns TENMOBbIX HACOCOB
B 06LLEM YKCrEe TENNOreHepaToOpoB phiHKa
TennocHabxeHus HaunHas ¢ 1990 roga
CTPEMUTENBHO pacTeT.



[nHamuka pbiHka TENNOBbLIX HACOCOB 3a
nocnegHue Tpu AECATUNETUS (KaK U COMHEYHbIX
KONNEKTOPOB U YCTPOMCTB, paboTaloLux

Ha Bromacce) nokasblBaeT HEKOTOPYHO
HepaBHOMEPHOCTb pa3BUTHS, KOTOpas
obycnoBneHa MHOMMMU chakTopamu, rMaBHbI U3
KOTOpbIX, MOBbILIEHWE CTOMMOCTY TPALULMOHHBIX
BWAOB TONNMBa. 1o C1X Nop LWMPOKOMY
pacnpoCcTpaHeHuIo TENMOBbLIX HACOCOB
npensiTcTByeT cnabas MH(OPMUMPOBAHHOCTb
NoTeHUManbHbIX MNHBECTOPOB O UHBECTULIMOHHO
npuBneKaTenbHOCTY AaHHOTO TUNa
OTONUTENbHbIX CUCTEM U BOCTIPUSITUE TENNOBOIO
Hacoca, Kak "aneKkTpu4ecKoro oTonmneHms" ¢
BbICOKMMU U3AEPXKaMU Ha oTonneHue. bonbLuyto
pofib B NONYNSpU3aLy NPUMEHEHNS TENNOBBIX
HACOCOB UrpatoT rocynapCTBEHHbIE NPOrpamMmbl
noaLepXKk1 U CTUMYNMPOBAHNS, NO3BONSOLLME
CHM3UTb 3aTpaTbl MHBECTOPA Ha MOHTAX U
YCTaHOBKY.

B.1.1 MNpoussoacTBO IneKTpMyeCcKon
3Heprum B lepmanum

OneKTpUYeckui Tok B fepmaHumi, NOMMMO UMMOPTa,
BblpabaTbiBaeTCs B OCHOBHOM KOHLEHCALMOHHBIMM
3NeKTPOCTaHLMAM - paboTaroLymm Ha yrne

UNW aTOMHO 3Hepruu. [lonst Bo306HOBNSEMbIX
VICTOYHMKOB SHEPTIN B POU3BOACTBE
9NEKTPO3HEpPruu, TaknX Kak rmapoanekTpoCTaHLum,
BETPOBbIE ANEKTPOCTAHLMN W CONMHEYHble 6aTapen
NOCTOSIHHO YBENWYNBAETCS U Ha CEroAHSLIHMIA JeHb
cocTaBnsieT 6onee 18 NpoLeHTOB.

JTa uMdpa BbI3bIBAET HAUBOMbLLNE CMOPbI Y
3KCMEepTOB PbIHKA TennocHabxeHusi. CToUT nu
BblpabaTbiBaTh AMEKTPUYECKYI0 SHEPIHUI0 NyTEM
npeoGpa3oBaHus ee 13 TENOBOI 3HepriK,
HanpuMep, CXuraHnem yrns, 4tobbl 3atem o6paTHo
npeo6pasoBbIBaTh €€ C HN3KUM KO3 PULMEHTOM

MOMNe3HOro AeiCTBNS B TENNO OTONUTENbBHBIX CUCTEM.

Puc. BA-1  [IHamuka pbiHKa TEMMOBbIX HACOCOB

60000

40000
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Puc. B.1.1-1

[Mpon3BoACTBO anekTpuyec

2000 2005 2010

ﬂ,I/IHaMI/IKa NPUMEHEHUA TENNOBbIX

Hacocos. [Muk B 1980 rogy obycnosneH

HedTAHbIM Kpu3ncom. [lansHenwwee
NoBbILIEHNE CTOMMOCTM HedbTh ¢ 2000
rofia npuBeno K NOCTOSIHHOMY POCTY
NPUMEHEHUS TENNOBbIX HACOCOB.

3Hepruv B lfepmanum B 2009

KameHHbIN XKnpkoe
yronb 13% TONNUBO
41% Betep
597 Mrd. Bo3o6HoBNs-
kWh emas aHeprus 27% Buomacca
Bypbiii yronb
20% Bopa
7% CornHue
5% OTxoab!

AToMHas aHeprus

C BCe BO3pacTalLMM yyacTem
B NPON3BOLCTBE 3MEKTPUYECKOM
3Hepriv Bo3o6HOBNSIEMbIX
MCTOYHWKOB — €€ reHepauus
CTaHoBUTCA BCe Gonee
3KOMOTNYHON.
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B.1 lMpon3BoAcTBO "anekTpu4eckon aHeprum"

B.1.2 Be3onacHoCTb NpMMeHeHus

OnekTpocHabxeHune B fepmMaHum no npasy
CYMTAETCS CaMbiM HAAEXHbIM B MUpe. Bbicokui
YPOBEHb HaAeXHOCTN 1 6e30MacHOCTH
3NeKTPOCHaOKEHMS SBNSAETCS BaXHbLIM
(hakTOpOM Npu BbIGOPE CUCTEMBI OTOMMEHUS
3AaHu1s C UCMONb30BaHUEM TEMMOBOTO Hacoca.
Hazo yunTbIBaTh, YTO NpK Nepebosix unu
OTCYTCTBUW 3NEKTPOIHEPTM OOBEKT MOXKET
ocTtaTbcs 63 Tenna, Tak kak anekTpu4ecTso
TpebyeTcs TENNOBOMY HAcOCy He TONbKO ANs
paboTbl KOMNPECCOopa, HO W LMPKYMALMOHHBIX
HaCOCOB, KOHTPOMNMepa ynpaBneHus 1 T.4.

MMoaToMy, Npu peLleHnr 06 MHBECTUPOBAHUN B
CUCTEMY OTOMMEHMS 3[aHMS C UCMONb30BaHNEM
TENNoBOro Hacoca, Hafo ybeanTbes

B HafleXHoCcTH, Becnepe6GonHOCTH 1
[0NrOBPEMEHHOCTM NOCTaBOK ANEKTPUYECKOM
9HEpPruM Ha OO bEKT.

Heobxoanmo Takxe yuuThIBaTh, YTO Cam
npuHLMN paboTbl TennoBoro Hacoca Tpebyet
MaKCMManbHOro NoTpebneHuns aNeKTpuYecko
SHepruv B 3UMHEE BPeMSi ToAa, B nepuog
MakcUMManbHO TENNOBOI Harpysku. Takxe
y4uTLIBAETCS CyTOYHOE noTpebnexne Tenna u
anekTpoaHeprum (Puc. B.1.2-3).

Puc. B.1.2-3  TunuyHas anekTpuyeckas Harpyska B TeYEHUM [HSA

Yto6bI NckMounTh yeyrybnexue
Harpy3oK, xapakTepHbIx Ans

100
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[INS TENMOBLIX HACOCOB
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B.1.3 CpepactBa nsmepeHus

YBenuueHue Jomnu SNeKTPO3Heprum
BblpabaTbiBaemMoil 0T BO30BHOBNAEMBIX
MCTOYHWKOB W COYETAHWE e€e C TPaAULNOHHOM
BbIpaboTKO NpefbsBAseT BbicokMe TpeboBaHus
K y4eTy, pacnpefeneHuto 1 Tpebyet 6onee
WHTENNeKTyanbHbIX CPEACTB U3MEPEHUS.

CpoBpeMeHHble CPeACTBa pacnpeseneHus
11 yyeTa NeKTPOIHEPTUM B NEPBYIO 0YEPEab
OnpesensioT NoTPeGHOCTb B ANEKTPUYECKON
3HEpPrn W AanbHeiillee ee pacnpeaenexme
no notpeGutenem. PaHblue anekTpo3Heprus
reHepupoBanach B KONMYeCTBaXx, HE
YUYUTLIBAIOLLEM KOHEYHbI 06BEM e
noTpedneHus.

CoBpeMeHHbIe TEMMOoBble HACOCHI MO3BONAT
TMBKO MHTErpUPOBATLCS B TaKYH0 KOMMNEKCHYIO
cUCTeMy pacnpedeneHus 1 yyeTa i urpatT B
TaKo COBPEMEHHOM CUCTEME BaXHYH POfib.

K ToMy e yunTbIBaETCSA TOT (haKT, YTo MHOTME
BUIbl COBPEMEHHOT0 060pYA0BaHMS MOTyT 6e3
3HaYUTENbHOI NOTEPN PYHKLIMOHANBHOCTM
BblAEPXaTb KPATKOBPEMEHHOE 06eCTouMBaHME.
Hanpumep, cOBpeMeHHbIe MOPO3UbHbIe
kamepbl 6rarofapsi yCoBepLIEHCTBOBAHHOM
TENNon3oNsALMM MoryT 6e3 3HaYNTENbHbIX
noTepb YAEPXKMBaTb XONog Npu 06eCTOUMBAHN
YCTaHOBKM [10 HECKOMbKMX YacoB.

Be3s coBpeMeHHOro MHTENEKTYanbHOro
yNpaBneHnsi 04eHb COXKHO 10BUTHCS
CIaXmMBaH!s NUKOBbIX Harpy3oKk BO Bpems
MaKC1MarnbHOro NoTpe6reHus aNeKTpu4eckon
3Hepruu. Hanpumep, MHHOBALMOHHbIE CUCTEMbI
KOHTPOIS 33 PaGoTOi MOPO3UNBHBIX kKamep
MO3BONAT BO BPEMS HOYHOTO U36bITKA
3MNeKTPOIHEPrUM oMyckaTb TeMnepaTypy elle Ha
HECKOJIbKO rpaJycoB, 3anacas SHepruto xonopa.

Mo TaKoil e cxeme MOryT paboTaTb B cUCTeMe
WHTENNEeKTyanbHOro ynpasneHus  Tennosble
HacoCbl, NO3BONSIA MOLYNINPOBAThL TEMOBYHO
Harpysky Gnarogaps pacnpegeneHHom CyTouHoM
11 TOAO0BOIA HArpy3Ke, a Takke BO3MOXHOCTH
aKKyMynMpoBaTh TENMOBYI0 SHEPTHIO B
€MKOCTHbIX HaKOMUTENSAX W aKKyMynsTopax
Tenna.
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B.1 lpoun3BoacTBO ,ANeKTprUYeckon aHeprumn’

Puc. B.1.4-1 ConHeyHble 6aTapen

B.1.4 TennoBble HacoChbl U CONMHEYHbIE
Gartapeu

Ewe 6onee aghdhekT1BHO ycTaHaBNMBATL
TENNOBOW HACOC B COYETAHUM C COMHEYHON
6aTapeeit, reHepupyHoLLEN 3NEKTPUYECKYHD
aHepryto. Toraa oTonnexue 3aanus dyaet
MaKCUManbHO 3KONOTUYHbIM, 6€3 BpeaHbIX
Bbi6pocos CO,.

HecMoTps Ha HepaBHOE COOTHOLLEHME
BbIpaboTaHHOM (hOTOINEKTPUYECKUMN
MOZYNSMN 3rIEKTPUYECKON SHEPrum (B

NeTHUe MecAL|bI)\ 3aTpayeHHo TennoBoi (B
3UMHWE MeCsLibl) NPEACTaBINEHHBIMI Ha puC.
B.1.4-2 ncnonb3oBaHue TENOBbIX HACOCOB U
COMHeYHbIx 6aTapeit ABNAeTCs paLmMoHanbHbIM.

.B.1.4-2 TopoBoe pacnpegeneHue aneKTPUYECKOM U TENMOBON Harpy3ku

Kak yxe 6bl10 onucaHo B npeablayluei

20 20 = rnaBse COBPeMEeHHOe ynpaBneHue Ce30HHO
= '3 M3MEHSIOLLeNCS HarpysKom B SHEPrOceTH
< ©
I 1 & 1 paBHOMEPHOE ee pacnpeaeneHune
g 5 Mo3BONSIOT ONTUMAnNbHO cOanaHcpoBaTh
x

% 3 HarpysKy 3HeproceTi, OfiHako He MeHee
T

g 10 EEE TN I . 10 E BaxHa byaeT HeobX0AMMOCTb COOTBETCBUS

g o MeXxay BblpaboTaHHoi 1 noTpebneHHo
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= £ 3NeKTPO3Hepriel.
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AuB ®eB Mapt Anp Man Wionb Uonb ABr CeHT Okt Hos [ek

I Tennosas aHeprusi AnekTpuyeckas sHeprus

lopoBoe pacnpefenexue BoipabaTbiBaeMOoii TENNOBON (TeNnoBble HACOCHI) U NOTpebnsemoin
3NEKTPUYECKOI (OT COMHEYHbIX BaTapeit) Harpy3ku.



B.1.5 KoHKypeHuus anekTpuyeckon
3Heprum?

B cBs31 ¢ 9pheKTUBHOCTLIO NCNOMNb30BaHNS
3NEKTPUYECKON SHEPTN B TENMOBbIX
Hacocax fns reHepauuu Tenna, Bctaet
BOMPOC aHanorm4yHoro aheKTMBHOIO
CNONb30BAHNS 3NEKTPUYECKOI SHEPTUM

B [Ipyrux BUAAx TennoreHepaTopos Ass
MOBbILIEHUS BBTOHOMHOCTH 1 MOBUMBLHOCTY
TENNOoCcHabXeHNs.

OpHako ceropHs Takas guckyccus He byaet
SBNATLCA NPOAYKTUBHON - CTpaTernyeckue
NnaHbl pa3BuTVS OTPACNYW NpeaycMaTpuBaioT
[onrocpoyHyto nepcnektusy o 2050

roga v gaxe fanee, 4o KoHUa CToneTus

11, KOHEYHO, NPeAYCMaTPUBAIOT pasBUTHE

[0nu pereHepaTBHbIX UCTOYHUKOB SHEPTUN.
OpHako, Aons kaxaoro Buaa Bo3o6HOBNSEMOro
MCTOYHMKa SHEPriN ByAeT yBenmumBaTbCs He
KapAuHanbHO, a MPOLIEHTHO, W ONpeaenuTb
NpevMyLLecTBO OJHOTO BiAA SHEPTUN Haf
apyrum ans ByayLuero noka He NpeAcTaBnsieTcs
BO3MOXHbIM.

Bo Bcex obnacTsx aHepronoTpebnexus B
KaX10M KOHKPETHOM Cry4yae BO3HWKAET BONPOC
Hanbonee SKOHOMWYHOTO €€ 1CNONb30BaHNS

1 Bbibopa Hanbonee onTUManbHoro n
paLWoHanbHOro BUAa e NPon3BOACTBA. YXe
CcerogHst HeobxoaUMO NPUIATK K MOHUMAHMIO,
KaKoB MpWHLMN npeobpa3oBaHus aHeprinm
Hanbonee pauuoHaneH, 4tobbl yepes 30-40
neT 3Tn pa3paboTku He ABNSANNUCL TOPMO3OM
TEXHMYECKOro Nporpecca: Hanpumep,
Buomaccy, kak Tonnv1Bo, BbIroHEe HanpsaMyto
CXUraTb, NPON3BOAS TEMOBYH SHEPTUIO NN
reHepupoBaTh C ee NOMOLLbHK ANEKTPUYecTBO?
ByneT nu HakannMBaTbCA NPON3BEAEHHOE
3NEKTPUYECTBO Y KOHEYHOro NoTpebuTens B
3NeKTPoaKKymynsaTopax unu, npeobpasoBaHHoe
B TENnso C NOMOLLbt0, HAaNpUMep, TENNOBbIX
HACOCOB, XPaHUTbCS B TENM0AKKYMYNATOpaXx uim
3Ha4anbHO reHepUpPoBaTHCS B LEHTPaNbHYHO
3Heprocuctemy?

XoTs xpaHeHue 1 npeobpasoBaHne aHeprnm nayT
BCerga ¢ pasHoil CTeneHbio A HEKTUBHOCTH,
HeobXxoaMMO ANs Kaxaoro cryyas Bolbupatb
Hanbonee paunoHanbHoe peLLleHne.

[pon3BOACTBO ANEKTPOSHEPTIAN B OyayLLEM

1%

8%

16%

2050

1%

WcTounnk: AG aHeprobanaHcel, 23.02.11 MCTOYHMK: MUH3KOHOMPa3BUTUS FepmMaHum

. AToMHas aHeprus . Hedb1b
B KawmenHuii yrons ras
. Bypbii yronb Apyrue Bo3o6HoBnsemas aHeprus

MoTpebnexne nepsuyHoit sHeprum B fepmanum B 2010 rogy coctasuno 14000 Metagxoynb (MOx)
1, N0 nporHo3am cneumanuctos, B 2050 rogy coctasut 7000 IMOx. 3T0OT NporHo3 6bin BbINONHEH
10 3aKa3y MUHWUCTEPCTBA SKOHOMMKY 11 Pa3BUTHS.

[e B Kaxa0M KOHKPETHOM cnyyae Hanbonee
ONTUManbHO NPUMEHSATBL TOT UV UHOWN BUA
9HEprum - 3aBMCUT OT MECTHBIX KNMMaTUYECKNX
YCrNOBWIA, JOCTYMHOCTYW TOr0 UMW MHOTO BULA
TONMNVBA MMM anbTEPHATUBHOTO UCTOYHMKA
9HEprum 1 yCroBNin peanuaaLyn CTpoUTenbHON
1 UHXXEHEPHOW KoHLenLUmun. B 3TON KoHLEeNnLum
NPUMEHEHME TEMOBOr0 Hacoca B COBPEMEHHO
cucTeme otonnenns obbekTta byaeT pewatb
BaXHYIO POIb.
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B.2 3akoHopaTenbHoe perynupoBaHue

3akoHoAaTenbHoe perynmpoBaHme

EnEV, 3akoH "O TennocHaGxeHun" n 06 aHeproadekTMBHOCTH: 3PEKTUBHOCTb
9HEpProcHabXeHMs U UCNONb30BaHUe BO30GHOBNSAEMbIX MCTOYHUKOB 3HEPruu
noaAepknBaloTCA BCe Gonee WMPOKON NPaBOBOIA M 3aKkoHOAaTeNbHOM 6a30M.

OHepronoTtpebnexue 3gaxuii B fepmannm
cocTaenseT B [epmanum okono 40 % Bcero
notpebnexus aHeprum. Takum 06pasom aToT
CEKTOp SHEeprocHabXeH!st UMEET JOCTAaTOYHO
BbICOKMIA NPUOPUTET B 3HEPreTUHECKON NONUTUKE
NpaBUTENbCTBA U MECTHBIX 3aKOHOAATENbHBIX
opraHax. HemeLkuit pbIHOK TeNNocHabXeHus,
Takum obpasom, perynupyetcs Bce 6onbLUMM
KONMWU4ECTBOM NMPaBOBbIX A0KYMEHTOB
3aKoHopaTerbHbIx 6a3.



B.2.1 Tennosble Hacocbl B ENEV

B 2002 roay pa3nuyHble 3akoHOAATENbHbIE
npasunia 1 HOPMbI MO YTENNEHNIO 3AaHNA W
VHXEHEPHbIM CUCTEMaM TENNOCHabxXeHUs bbinu
00beanHeHbI B eauHbIit JOKyMeHT (EnEV).
B atom fokymenTe (EnEV) onpepenserca
nokasaTernb KonnyecTBa nepBuYHoN
3Heprin, Heobxoammoil ans obecneyeHus
TennocHabxeHns 3aanns B uenom. flo
HaCTOSILLEero BPEMEHHN B COBPEMEHHOM
CTPOUTENbCTBE 3TO NOKa3aTenb NOCTOSHHO
CHUXaeTcs.

O heKTUBHOCTL COBPEMEHHbIX CUCTEM
OTONMEHUS U NPUMEHSIEMBIX CTPOUTENBHBIX
MaTepuarnoB No3BONSET C KaXAbIM rofjoM
CHUXaTb NokasaTenb Tpebyemoro konmyecTsa
3Hepru. JHepreTYeckuit nacnopT 3gaHns (puc.
B.2.1-2) HarnsgHO MNMCTPUpPYET 3TO.

YKpyNHEHHO KOHeYHast NoTpebHOCTb B 3HEpruu
B kBTu/(M2-roa) onpeaenseTcs nnoljaabio
NOBEPXHOCTM 3AaHUs 1 nokasaTenem TennoBbIX
noTepb C BEHTUNALMEN.

Cnpoc Ha KoNNYeCTBO NEPBUYHON SHEprinu
Ans TennocHabxeHus 3gaHus B kBty/
(M2:rof1) onpeaensieTcs B TOM YNCHe BUAOM
9HEeproHOCMTENS, C NOMOLLBI0 KOTOPOrO
OCyLLEeCTBNSETCS reHepaums Tenna (puc.
B.2.1-3).

Puc. B.21-3  ®akTop nepeMYHOCTM SHEPTUN

Bupg aHeproHocutens ®akTop no EnEV
2009
Xunakoe Tonnmeo 11
MpupoaHbIf ras 11
[pesecuHa 0,2
OneKkTpo3Heprus 2,6
BosobHoBnsemas aHeprus
(renvoycTaHoBKM, 0,0
BETPSHbIE CTaHLMK, ...)

Mokasatenb TpebyemMoro KONMYECTBa SHEPTUN AN
Pa3NUYHbIX TUNOB 3AaHWIA.

Puc. B.2.1-1 TloTpebHOCTb B NepBMYHOI 3Hepriv 3aanuil o 2050 roaa

MoTtpe6neHue aHeprum (kBTu/m? r)

250

200

150

100

1900 1950 2000 2050

Foabl cTtpouTenbcTBa

Pa3BuTE COBPEMEHHBIX TEXHONOM B CTPOUTENLCTBE NO3BONAET CHUXATb I'IOTpeGHOCTb B Tenne.

Puc. B.21-2  OHepreTnyeckuit nacnopt

ENERGIEAUSWELIS c: womngessuce

gemaR den §§ 16 ff. Energieeinsparverordnung (EnEV)

Berechneter Energiebedarf des Gebaudes
Energiebedarf
[Endenergiebedarf
. 19,8 kwh/(m=a)

0 50 100 150 200 250 300 350 400 >400

. 51,6 kwh/(mza)
Prima i f

Nachweis der Einhaltung des § 3 oder § 9 Abs. 1ENEV ?

Energetische Qualitat der Gebaudehiille

COyEmissionen”) 13,5  [kg/(m*a)]

Primérenergiebedarf

Gebaude Ist-Wert 51,58 KWhj(m?2-a) Gebéude Ist-Wert Hy' 0,29 W/(m2-K)
EnEV-Anforderungswert 73,33 /(m?-a) EnE! Hy 0,40 W/(m2-K)
Endenergiebedarf
Jahrlicher Endenergiebedarf in kWhj(m?-a) fiir
jietra Heizung Hilfsgerate Gesamt in kWh/(m?-a)
Strom-Mix 12,1 6,0 1,7 19,8

Sonstige Angaben Vergleichswerte Endenergiebedarf
systeme: [
O nach § 5 EnEV vor Baubeginn geprift 0 50 100 150 200 250 300 350 400> 400
genutzt fiir: .
O Heizung O Warmwasser & F FESE & S&&E
S S& S
O Liftung O Kihlung BN & S&E ST
& LR T S
Liftungskonzept & & f & S $§ SEEE
Die Liiftung erfolgt durch: &g gﬁ.\\é‘ @,\\a\
® Fensterliftung O Schachtliftung L& IS
o . S Y@ 4
O L Warmeriic &£ &
O Liftungsanlage mit Warmeriickgewinnung
Erlauterungen zum Berechnungsverfahren
D Ber ist durch die i gen
erlauben die Werte keine Usse auf den i h. Die

Bedarfswerte sind spezifische Werte nach der EnEV pro Quadratmeter Gebaudenutzflache (Ay).

2)Nur 3Gt
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B.2 3akoHopaTenbHoe perynupoBaHue

Puc. B.2.1-4 Tokasatenb Heobxogumoil aHeprum no EnEV

OTonuTenbHbIN
KoTen

Mone3Has
3Heprus

OtonuTenbHas
Harpyska

UcToYHMK

BO3BpaT

MoTepw ¢ usonsiumeit,

TPaHCNOPTUPOBKOW U Motepu ¢
T.N. reHepauMeVl Tenna
TennoBou
Hacoc
UcTouHMK OtonuTenbHas Mone3Hasa
Harpy3ska 3Heprua

BO3BpaT

MoTepu Yepes

U30NALMIO, C .
o reHepauuein
TPaHCTOPTUPOBKOW 1
Tenna

. MpupoaHoe Tenno

MoTepu ¢

EnEV-nokasatenb B cuctemax TennocHabxeHus ¢ TeNnoBbIMI Hacocamu:

Cunougee-

Priméarenergie QP = (Heizwdrmebedarf Qh + War

MoTepu Yepes
OorpaxaeHus n
BEHTUNALNIO

MoTepu Yepes
OrpaxaeHus n
BEHTUNALNIO

rQ,) * Auf dszahle, + Kiihlenergie QF‘.C

Primérenergiebedarf Heizwarmebedarf Warmwasser Aufwandszahl Kihlenergie
10.811 kWh/a 11.398 kWh/a 4.043 kWh/a - kWh/a
33,43 kWh/(m2a) 35,24 kWh/(m?a) 12,50 kWh/(m?2a) 0,70 - kWh/(m?2a)
10,70 kWh/(m?a) 11,28 kKWh/(m?a) 4,00 kWh/(m?3a) - kWh/(m?a)
1. Prifung: Maxi Tr issi armeverlust

HT = 0.26 W/(m?K) < HTmax = 0.40 W/(m?K)

Keine verscharfte HT-Prifung erforderlich

2. Priifung: Maximaler Primérenergiebedarf
Qp = 33.43 kWh/(m?a) < Qp,max = 70.63 kWh/(m?a)
Keine verschérfte Qp-Priifung erforderlich

PacyeT noTpeGHOCTM B NnepBUYHOM
3Heprum ans TenroBOro Hacoca B 3A4aHuu

[ins onpegeneHns HeobXxoAMMOro konnyecTsa
NepBUYHOI SHEPTUM ANS 3AaHUS C CUCTEMON
TENNocHabXeHNs Ha TeNNOBOM Hacoce akLEeHT
[EenaeTcs Ha SNeKTPUYECKOn 3Hepriu, kak
OCHOBHOM MCTOYHUKE 15 (DYHKLMOHMPOBaHUS
TennoBoro Hacoca. CoBMECTHO € Jpyrmu
cneuunudecknmm aktopamu pacyeta
onpegaensetcs Yucno [ep] no EnEV.

Heobxonymoe KonuyecTBo yCTPOIACTB A4S
npeobpa3oBaHmnst NepPBUYHOI SHEPTriK B
KOHEYHYI0 AN CUCTEMbI OTONNEHNS onpefenseT
3 hekTUBHOCTb paboTbl TENIOBOrO HAacoca B
TeYeHuu Bcero roaa (cm. rnasy A.2.4): yem Bbie
4nCrIo roOA0BOrO UCMONb30BAHMS, TEM HUXE
N3LepXKK1 AN Kaxaoro Buaa ycTponcTs. Huxe
npuBeAeHa MeToamMka nofgobHoro pacyeta:

1
eH,g B
WP wPp
eyy Aufwandszahl Tennosoro Hacoca
Byp l0mOBOE YMCNO UCMONL30BAHMA TEMNOBOIO
Hacoca

[ns pacyeta rogoBoro Yucna ucnonb30BaHus
Tennosoro Hacoca no DIN 4701-10 Heobxoaumo
YuuTbIBATH BCE 3HEPronoTpednstoLime
YCTPOWCTBA CUCTEMBI, Hanpumep,
LMPKYNSILMOHHBIE HACcOChl PACCONBHOrO KOHTYpa
1 Npou.



B.2.2 TennoBble Hacocbl B EEWarmeG

3aKOoH 0 pa3BUTUM CUCTEM OTOMNEHMS
CMOMb3YHLLNX anbTepHATUBHbIE NCTOUHUKN
aHeprun (EEW&armeG) npuHaTein B fepmaHim ot
1 auBaps 2009 npeanucoiBaeT 0bs13aTenbHble
HOPMbI CNOJNIb30BAHNS 3TUX UCTOYHWUKOB NpK
HOBOM CTPOMTENBCTBE (a B HEKOTOPbIX 3EMIISX
11 NPY PEKOHCTPYKLMM U MOZEPHU3ALINN
cucTeM TennocHabxeHus 3gaHnii). Monoxexus
9TOr0 3aKOHA [0IKHbI YYUTBIBATHCS NPK
NPOEKTUPOBaHUN YCTAHOBOK B JONONHEHME K
EnEV. Ecnun 30aHue npoekTpyeTcs ¢ TennoBbiM
HACOCOM - OH OMKeH obecneynBaTb He MeHee
50 % HeobxoanMoil TeNIOBON SHEPTUEN.

[ns naHHbIX ycTponcTs cornacHo EWarmeG
MUHUMATIbHOE YNCII0 ro0BON HapaboTKM
[OMKHO COCTaBNSATL: ANs BO3AYLUHO-BOASHbIX
TENOBbIX HACOCOB MMM BO3[YLUHO-BO3YLUHbIX
TENMoBbIX HACOCOB MUHUMYM 3,5. [1ns BCe
JpYriX TUNOB 3TOT NokasaTelb JOMKEH
COCTaBNsATb He MeHee 4.

Ecnu TennoBoil Hacoc UcnonbayeTcs Takxe
ANsi NPUrOTOBNEHNS ropsivei BOAbI B 3AaHWM
nokasaTteslb Y1cria rogoBoi HapaboTkn MOXeT
ObITb CHUXeEH Ha 0,2 nyHKTa.

CucTeMbl 0TONMEHMS, B KOTOPbIl MHTErPUPOBaH
TENMoBOI HacoC AOMKHbI ObiTb 06513aTENbHO
OCHalleHbl cpeacTeamun y4eta 3MNEKTPUYECKON U
TENNOBO SHEPTUN.

MpakTika NocregHUX NeT nokassiBaeT:
TENMOBbIE HACOCHI ABMAOTCS Hanbonee

3 PEKTUBHBIM U PALMOHAMBHBIM PELIEHUEM
cornacHo TpeboBaHusm EWarmeG.

2.3 EBponeinckue 3akoHoaaTeNbHbIe
HOpPMbI

Kak v BO MHOTUX ApYrux TEXHOMOTMYECKMX
obnactsx, TennocHabxeHne 3aaHni
pernameHT1pyeTcs HeKOTOPbLIMIU EBPONENCKUMM
AVPEKTMBaMU, KOTOPbIE HAXOASAT OTPaXeHne

1 B HaLMOHaNbHbIX 3aKOHOLATENbCTBAX.

Tak, Hemeukuin EnEV oTpaxeH B

esponeiickoit EU-Hopme 2002/91/EG obwen
9HeproadpdekTuBHocTM 3ganuit (EPBD = Energy
Performance of Buildings Directive).

B 6yayLuem ycTpoicTBa CUCTEM OTOMMEHUS
34aHuin BygyT COOTBETCTBOBATL TaKke
eBponenckoilt Hopme ErP (Energy related
Products)/Okodesign 2009/125/EG. WUcxoas

113 3TON HOpPMbI BCe Bonblue 1 Gonblue
npoAyKkToB OYAYT OCHALLATLCS 3TUKETKOM 00
3HeproadeKTMBHOCTN NpodyKTa. Hanpumep,
Takas CUCTEMa Yxe BHeZpeHa 1 ycrneLwHo
OCYLLeCTBNSAETCS, HaNpUMep, 415 BbITOBbIX
XOMOAMIBHUKOB, CTUPabHbIX MaLUUH U T.N.

Ha MomeHT Bbinycka aToro nocobus ans
OTONMUTENLHBIX NPUBOPOB eLle He bbinu
OKOHYaTemNbHO onpeseneHbl BO BCEX AeTansx
HeobxoauMble HOpMbI M NpaBuna. Ho MoxHO

C YBEPEHHOCTbK CKasaTb, Y4TO TEMOBbIE
Hacocbl ByayT HaXoAMTLCS B 3TOM psdy B Yncne
Hanbonee aHeproaekTUBHbIX.
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B.3 AHanus peHTabenbHOCTH

AHanus peHTabenbHOCTH

K 6eccnopHoi aKonorn4yeckom 4YncToTe NpaBUIIbHO CNPOEKTUPOBAHHAA cUCTEMA C
TennoBbIM HaCOCOM €LLe W COKpalaeT U3AepXKKU OTOMENHUS.

Tennossle Hacock! TpebyT, kak NpaBuno
BonbLUMX NEPBOHAYAMbHBIX MHBECTULMOHHbIX
3aTpar, KOTOpble OAHAKO MOTYT OKYNUTLCS B
[10CTaTO4HO KOPOTKMI CPOK U3-3@ 3HAUUTENBHOTO
CHWKEHMS M3LepXeK Ha OTOMMeHIe U
HEBbICOKMMY SKCTNyaTaLMOHHbIMU 3aTpaTamy.

MonesHble COBETHI N0 aHanu3y peHTabensHoCTH
11 IHBECTULMOHHBIX PELLEHUSIX NOMOTYT
NOTEHLManbHbIM UHBECTOPAM B MPUHSTUN
NpaBUMbHbIX PELLEHUH.



[ns Gonee NOnHOro 1 TOYHOro pacyeta
peHTabenbHOCTM CneayeT BOCMONb30BaThCs
nonoxennamu VDI 2067. 3710 rapaHTUpyeT, 4To
BCe dhakTopbl, He06X0ANMble AN NPaBUNBHOTO
pacyeta GyayT yuTeHbI.

TennoBble HAaCOChI MO CPABHEHIO C
TpaanUNOHHLIMU UCTOYHUKAMM TenmnoBoi
3Heprum usHavanbHo TpebytT 40CTaTOuHO
OonbLUMX MHBECTULINIA, KOTPbIE TPEDYIO
NpOBELEHNS TOYHOTO pacyeTa npeanonaraembix
KanuTanbHbIX 3aTpaT. AKCnnyaTauynoHHble
pacxofibl y TENNOBbIX HACOCOB, KaK NPaBuIo,
HEBbICOKW 1 He TpebyHT AOMONHMTENLHOTO yyeTa
€KerofHoro yopoxaHus, kak y TpaauLnoHHbIX
KOTNOB Ha NPUPOLHOM ra3e U XWUaKoM TonmnuBee.

SKCI'IJ'lyaTaLlMOHHbIe N3EPXKN Yy TennoBbIX
HaCOoCOB, KakK nokasasna MHOroneTHasa npakTuka,
NOYTK B NONTOBUHY HUXE, YEM U3EPXKKN
MUCnosib30BaHUsA TPAANLMOHHBIX ra3oBbIX UK
XWAKOTOMMNBHbBIX KOTNOB.

Takxe KOppeKkTHOe CpaBHEHUE PEHTABENbHOCTM
NPUMEHEHNS CUCTEM OTOMNEHNS C TENMOBbIMM
Hacocamu Mo CPaBHEHMIO C TPaANLMOHHBIMM
KOTNamu 3aBUCUT OT kaTeropuu obbekTa
(4acTHbIA, MyHULMNAMbHbIA, NPON3BOACTBEHHBII)
11 TOCTOSIHHOTO MOBbILIEHNS CTOMMOCTY
1ICKONaeMOoro TOMmnuBa Ha BCEM CPOKe
oKynaemocTu 06opynoBaHus.

Ha amopTu3aumio TennoBoro Hacoca

TakxKe BAUSIT PasnuyHble NporpaMmbl
rocyfapCcTBEHHOTO COMHAHCMPOBAHHS UK
cnewuanbHble Tapudbl 3HEProcHabXeHUs 1 T.1.
(cm. rnasy B.1.2.).

CpaBHeHMe JKcnnyaTauMOHHbIX pacxoaos U
peHTaGeanocTu

[aHHble 06bekTa
HoBocTpoiika, r. BpaHaeH6ypr, MolHocTb 6 kBT,
oTonneHue (Tennble nombl) 1 N/BC

TennoBoii Hacoc
PacconbHo/BosAHOI TENNOBON HACOC, MOHOBANEHTHbIN,
ckeaxwuHa 100 m, rogosoe yucno 4,4

AnbTepHaTtuBa

Xugkoe Tonnmeo (KNG 85 %)

la3 (KMA 90 %)

MenneTHoe otonnenue (KMA 90 %)

CTOMMOCTb 3HEepruu

AneKkTpnyecTBO 16 EBpolleHToB/KBTY

Hedtb 6,7 EL/kBTY
las 7,0 EL/kBTY
Mennetbl 5,1 EL/kBT4

WHBecTULMOHHbIE 3aTpaThbl

TennoBble HAcOChI (BKN.30HAbI) 17 906 €
K.T. KOTnbI (BKMIOYASA TaHKM) 13836 €

[a30Bble KOTNbI (C MOAK.) 9742 €

Mennetbl (BKN. TaHKK nenner) 16142 €

AkcnnyaTauMoHHble 3aTparthl (B roa)

TennoBoi Hacoc 599 €

X.T. otonnenue 1099 €
FasoBoe oronneHue 1212 €
MenneTHoe oTonnexHune 895 €

O6wue 3aTpaThbl B rog*

TennoBou Hacoc 1699 €
X.1. oTonnexue 2203 €
la3oBoe oTonneHve 1967 €
MenneTHoe oTonnexune 2200 €

*O6Lme pacxoabl: cpok: 20 neT, NpoLeHTHas
cTaBka: 6 %, 1 exerofiHble pacxogbl

[pumep pacyeTta npeAcTaBneH
113 NporpaMmbl pacyeTa
TennoBsbIx HacocoB Viessmann
Vitodesk 200
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Tenno n3 TPYHTOBbIX KOJITEKTOPOB Tenno n3 IPYHTOBbIX 30H0B

Tenno u3 rpyHTOBbIX BOS, Tenno u3 Bosgyxa




C [MpoeKkTnpoBaHue 1 BbIBOP UCTOYHMKA SHEPTUN

B atoi rnase paccKka3blBEeTCA O pa3nnyHbiX BUaax NCTOYHUKOB nepsquoﬁ aHeprun ansa
TenmnoBbIX HACOCOB U X AHEPTEeTUYECKOM NoTeHunane. B rnase nokasaH I'IpaBI/IJ'IbeIVI nogxon

no Bbl60py NepBNUYHOro UCTOYHKKa Tenna.

Pa3anuyHble TUMbI TENNOBbIX HACOCOB
1CIONb3YI0T B CBOEN paboTe pasnuyHble
BUIbl NEPBUYHON MPUPOAHON SHEPTUN.
310 onpegenseTcs, B Nepsyto o4Yepeasb,
[OCTYMHOCTBHO 11 ONTUMATNBHOCTBI
1CMONb30BAHMS TOTO UM MHOTO UCTOYHMKA
Tenna.

PacconbHo-BOASHO TEMNOBOI HAacoC
1CNONb3yeT 3HEPTUt0 CONMHEYHOTO U3NyYeHus

HaKOMMEHHY0 B FPYHTE C MOMOLLbHO KOMNEKTOPOB
“nu 30HAOB. MPYHTOBbLIE BOAbI MCMONb3yET
BOAO-BOASHON TENNOBON HAcOC. A BO3AYLUHbIN
TENMoBOW HACOC UCMONb3YET SHEPrio
HapYXXHEero BO3yxa Unu Bo3ayxa noMeLLeHN.

B nobom cnyyae: npaBunbHbIi BbIGOP
MEPBUYHOTO UCTOYHMKA TEMMa ABNSETCS
3a710roM YCMeLHOro NPOeKTUPOBAHMS CUCTEMBI
OTOMMEHMS C TENNOBLIM HACOCOM.

64
65
69
70
72
73
75
76
7
7

79
82

CA1
C1.2
C13
C.2
C.241
C.2.2
C.3
C.31
C32

C.33
C.34

PacconbHO-BOASHON TENNOBOW HAacoc

OnpepneneHve UCTOYHMKa TeNna
Cnocob nepefayv TeNnOBON 3HEPTUM
OBbemHbI pacxod 1 nepenag AaBneHUs paccomnbHOro KOHTypa

Bopo-BoasiHOM TennoBoOW Hacoc

lpyHTOBbIE BOABI
XonogHas Boaa

Bo3paywHo-BoAAHO| TENNoOBOI Hacoc
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KOMMpPEeCcCopom

KoHCTpykTUBHBIE 0COCOEHHOCTH

[poekTpoBaHme 3aLLuTLI OT Wyma

Bo3ayLwHO-BOASHbIE TENNOBbIE HACOCHI ANS BHYTPEHHEN
YCTaHOBKM
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C.1 PacconbH0-BOASHOW TENMOBOW HACcOC

|
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PacconbHO-BOASHOWN TENN0BON HAacocC

Ons paccoyibHO-BOAAHOIO Teny0BOro Hacoca MCTOYHMKOM ﬂepBM‘-IHOﬁ JHepruun asnsaeTca
TPYHT. Mcn0ﬂb3yIOTCSI TPYHTOBbI€ KOJINIEKTOPbI UITU TPYHTOBLIE 30HAObI.

BbIGop 4aHHOMO UCTOYHWKA TeMnna UMeeT
HEKoTopble 0COGEHHOCTI NPY NPOEKTUPOBAHNM
1 OTpaHUYEeH KONMYECTBOM IHEPIUH,

CNoCcOBHOM K HAKOMMEHWHO 1 pereHepaLui.

O onpepensieTcs He nokasaTenem TennoBom
MOLLHOCTY TENMOBOIO HAacoca, a nokasaTenem
€ro X0nof0NpPON3BOANTENBHOCTU. JTH YKa3aH!s!
Bbl HallZleTe B TEXHUYECKOM NacnopTe Unm
WHCTPYKLMM NO NPOEKTUPOBAHWIO TEMMOBbIX
HacocoB.

PacuyeT B UTore fjaet 3Ha4eHue Heobxoanmon
ANWHBI BepTUKaNbHbIX 30HLOB (B METPaAX) Unn
HeoBXxoanMyIo NRoLLasb KONNekTopos (M2).
[anbHenwui pacyeT BeAeTcs Ha hakTUYECKYI0
ANUHY COEAMHUTENbHBIX MarucTpanei go
nepByUYHOro TENNoobMeHHKa (paccon/
XnajareHT) 13 KOTOPOro onpeaenseTcs
noTpebHOCTL B MOLLHOCTY LMPKYSALMOHHBIX
HaACOCOB PACCOMNBHOIO KOHTYpA.



64/4

Puc. C.1.1-1  TpyHTOBBbI KONNEKTOP W FPYHTOBbIN 30HA

o\
&

n FPYHTOBLIN KOMneKTop
H LIMpKynsiLMOHHBLIN Hacoc
a PacconbHo-BoAsiHOM TennoBowW Hacoc

C.1.1 OnpepneneHne CTOYHMKA Tenna

[ins rpyHTOBbLIX reoTepMarbHbIX 30HAO0B U
KONNEeKTOPOB UCNONb3YIOTCA NNACTUKOBbLIE
Tpy6sl (PE 80 unu PE 100). Ans npaBunbHoro
pcyeTa HeobX0ANUMO 3HaTb BHELLHWIA AnameTp
NNacTuKoBOM TPYObl 30HAA, B 3HAYNTENBHOI
CTeneHn BNNSIOWNA Ha KO3 dULNEHT
Tennonepefayn.

BHyTpeHHuit anameTp 30HAa B 3HAUUTENBHOM
CTeneHy onpeaensieT rmapaBnmyeckoe

conpoTuBneHne n pacynTbiBaeTca no cbopmyne:

DI=DA-2-S

DI BHyTpeHHuit gnameTp B MM
DA HapyxHblit gnameTp B MM
S TonwmHa CTEeHKN B MM

[ins TONLWMHBI CTEHKM NNacTUKOBOM TPy6b,
KOTOpasa ykasblBaeT Ha NPOYHOCTb MCMNONb3YIOT
nokasatens SDR (standard dimension ratio/
CTaHAapTHOE COOTHOLLEHWe pa3mepHocTy). OH
03Ha4aeT OTHOLLEHME HapyXHero auameTpa
TpyObl K TONLWHE CTEHKM.

DA
SDR = ——

S
SDR CraHfapTHOe COOTHOLLEHKE (nokasaTenb)
DA HapyxHblit guameTp B MM
S TonuwmHa CTeHKN B MM

Yem meHbLe nokasatens SDR, Tem Bonee
ycToumMBa K fjaBnenuio Tpyba. Ykasbiaetcs
AVaMETP BHYTPEHHETO NMPOXOAHOro ceyeHns DN,
KOTOPbIN ABISETCS HOPMATUBHBIM UCXOAS U3
BbIGPaHHOI TOMLLUMHbI CTEHKM.

Puc. C.11-2 SDR nokasatenb

TonwmHa (Mm)
DN DA SDR 11 | SDR 74
15 20 1,9 2,8
20 25 2,3 3,5
25 32 2,9 4,4
32 40 3,7 55
40 50 4,6 6,9
50 63 5,8 8,6

n FpyHTOBBLIN 30HA
E Pacnpenenutens
B LIMpKynsiuMoHHbIN Hacoc
n Tennosow Hacoc

PacconbHo-BOASIHON TENNOBO
HaCoC B Ka4eCTBE NEPUYHOTO
MCTOYHMKA TeMna ucnonbayet
SHEpruto rpyHTa (rpyHTOBbIE
KOMMEKTOPbI UK FPYHTOBbIE
30HApbI).

SDR-nokasatenb
rUPaBMYECKOI MPOYHOCTH
nnacTukoBo Tpybbl 30HAa.



C.1 PacconbH0-BOASIHOW TEMMOBOW HACOC

YkasaHue

[Mpu npoBeseHumn
BypunbHbIx pabot
Heobxoa1mo oTaaBaTh
npesnoyTeHne
NULEH3MPOBAHHbBIM
npeanpuaTMAM,
VIMEIOLLMM OMbIT
YCTaHOBKM FPYHTOBbIX

KONNEeKTopOoB Unn 30HAOB.

[ns 6onbLnx 06bEKTOB
BO M36€exaHmm oLnbok
npu NPOEKTUPOBAHUN
Heobxoaumo
nepBoHayanbHo
MPOBECTM re0fe3nN4ecKo-
n3blckatenbckne paboThl
11 COrnacoBaTth UX 06bem
B MECTHbIX OpraHax
Hagsopa.

C.1.1.1 Bbibop rpyHTOBLIX 30HLOB

O PEKTUBHOCT NPOU3BOANTENBHOCTH
TPYHTOBbIX 30HAOB B 3HAYNTENBHOMN CTENEHN
3aBUCUT OT MECTHbIX rE0NOrMYECKNX YCIOBMUI

1 MOXET M3MeHsITbCs B Anana3oHe A0 100 %.

B nepBom npubnuxeHun Ans pacyeToB MOXET
npuHuMaTses BenninHa 50 Bt/m. C nomotsto
reonormyeckmx kapT MECTHOCTM 3Ta BeNUYNHa
MOXeT yCTaHaBNNBaTbCs ¢ 6onbLUe CTeneHbio
TOYHOCTU. TennonpoBOAHOCTb OTAEMbHBIX COEB
nopog pasnnyHas u cneyuduyeckve nokasatenu
TENNONPOBOAHOCTM ANS KaXAbIX U3 HAX ONUCaHbI
B rnase 4.

MonpobHbIi pacyeT BCex napameTpoB
TPYHTOBOrO 30HAA M €10 MOHTAX [OMKHbI
BbIMOMHSATLCS KOMNETEHTHBLIMM CrieLManucTamm
cneumranuanpoBaHHbIX OpraHu3aumii.

MomuMo onpesenexus NPon3BOLUTENBHOCTY
CKBAXWHbI, CNeLManmcTbl OLEHNBAIOT
XOmNONpPON3BOAUTENBHOCTL W NoKasaTenb
rofi0BOr0 UCMOMb30BaHMs TENOBOTO

Hacoca. Takum 06pa3om, TeNNoBoM Hacoc,
paboTatoLuit no 6rBaneHTHON napannensLHom
cxeMe TennocHabxeHus, umeeT 6onbLUNiA
nokasaTeflb rofoBOr0 UCMOMNb30BaHNs 1
paboTaeT ahheKkTUBHEN, YeM TENMNOBOI HAcoC
TOV e NPOM3BOANTENBHOCTI, paboTaroLLuil B
MOHOBANEHTHOM peXuMe.

[lnsi npaBMmnbHOrO rMApPaBnMYECcKoro pacyeTa
rPYHTOBbIX 30HA0B HEOOXOAMMO Y4ECTb
crneaywoLwmnpsa hakTopos:

B 0/1MHaKOBbIN PACXOA MO BCEM 30HAaM

B npy Gonee YeM Tpex 30HAaX NpeaycMoTPeTh
nepeknioyaloLLMil knanaH ans
rMAPaBNMYECKOrO BbIpaBHUBAHUS

B o0was noTeps AaBneHus B TpyGonpoBoaax
(ans pacyeTa anekTPUYECKOI MOLHOCTY
LIMPKYNSILIMOHHBIX HACOCOB)

B maTtepuan 30HA0B AOMKEH ObiTb YCTONYMB K
NpYMEHSIEMOMY TEMNOHOCUTENHO

Ecnu gnuHa Tpy6onpoBoaoB U3BECTHa, TO
nafieHne AaBneHNs U MOLLHOCTb PACCONbHOTO
LIMPKYNSILIMOHHOTO Hacoca MOXHO pacyuTaTh (CM.
rnasy C.1.3).

C.1.1.2 Bbibop rpyHTOBbIX KONIEKTOPOB

[OpU3oHTaNbHbIE KONNEKTOPbI UCMOMb3YI0T

B Ka4ecTBe NCTOYHMKA NEPBUYHOTO Tenna
BEPXHWIA COM MOYBbI - NO3TOMY OHW JOMXKHBI
ObITb ynoxeHbl Ha 20 CM HIxXe ropaHuLybl
npoMep3aHns 4ns AaHHOM KNMaTU4YeCKoN
MecTHocTu. LienecoobpasHo ncnonb3osatb ux
Ha rny6uHe okono 1,5 meTpos. Ha atoit rnybuHe
reHepupyeTcs onTMMansHoe KONNYecTBo Tenna
OT COMHEYHOTO U3Ny4eHUs N aTMOCEePHbIX
ocapkos. [oBepXHOCTb Haf rPYHTOBbIMU
KonnekTopamu He AOMXHa 3acTpamBaTbCs Unu
CMIbHO 3aTEHATBCS.

[ns npej0TBpaLLEHMs 3HAUUTENBHBIX NOTEPb
[aBneHns LenecoobpasHo obLLyio AnnHy
KonnekTopoB BblGMpaTh B npeaenax ao 100
METpOB.

[ns onpegenexus HeobXxoAMMOI NnoLyaan
TPYHTOBbIX KONIEKTOPOB CYLLECTBYET fiBa
cnocoba:

B B cootBeTcTBUM ¢ VDI 4640
W B cootBeTcTBUM ¢ BDH nnct Ne 43

Onpepaenexue nnowaamn KONNEKTOPOB No
VDI 4640

lMpasuna VDI 4640 yacTb 2 npeaycmaTpuatoT
BbIOOP KONNEKTOPOB Ha OCHOBE TPEX Pa3NNYHbIX
TMNoB noys (cM. puc. C.1.1-4).

Onpegenexns HeobxoauMo AnNnHbI TPYObI,

a TaKkxe ONTUManbHOro PacCTOSHUSA MexXay
HWUTKaMu JOIIKHO NPOBOANTLCS BO U3bexaHue
BO3MOXXHOCTM NOJTHOMO 3aMOPaXMBaHUs!

rpyHTa. BosHukaroLyne BoKpyr Tpy6 BpeMeHHble
noKarnbHble 30HbI PA3MOPaXXMBaHMS HE [OMKHbI
nepecekaTbCsi ApYr ¢ ApPYroM W BO3AECTBOBATL
Ha COCEAHME HUTKMN.

[ns PE-Tpy6 ¢ HapyxHbIM auameTtpom DA 20
(DN 15) aT0 pacTosiH1e NPUHUMAIOT paBHbIM
30 cm, 4TO NO3BONSIET Ha 1 KBagpaTHLIA METP
YNOXNTb A0 3 METPOB TPyBbl (= 3 M/M2),

[ns tpy6 ¢ DA 25 (DN 20) aTo pacctosHne paBHO
50 cM, COOTBETCTBEHHO ANuHa Tpyb cocTaBnseT
OKOMO 2 M Ha KBappaTHbIit MeTp (= 2 M/m?).



Yncno KombLEBbIX KOHTYPOB UCX0as U3
MaKCUMasbHON ANWHbBI OAHOMO KOHTYpa paBHO
100 M, 1 Heobxoaumon obLLeit nnowaau
TPYHTOBOrO KOMeKTopa.

N = Fe Lae
RK 100 m
Ngy 4MCTIO KONbLEBBIX KOHTYPOB

Fe  obuwas nnowaab Konnektopa
Lg, cneunduyeckas anuHa Tpybsl Ha M2

Ota (opmyna cnyxuT ans pacyeta
HeobXxoaMMol noLaan KonnekTopa:

Qy
9e

Fe  Heobxoaumas obuias nnouiass
KonnekTopa B M?

Qy  x0nofonpoM3BOANTENBLHOCTL TENMOBOTO
Hacoca B BT

Qe MakcumanbHas cneuuduyeckas
NPOU3BOANTENLHOCTb rPyHTa B BT/M?

OnpepeneHue nnowaam rpyHToBbIX
KONNEKTOPOB MO 3eMeNbHOMY
MH(OpMaLMOHHOMY crnipaBoyHuKy BDH 43

WHdopmaLmroHHbIi cnpaBoyHuk BDH 43
COAEPKNT pacyeTHble anarpammbl 4ns
TPYHTOBbIX KONAEKTOPB. 10 pasnunyHbIM
KNMMaTU4YeCcKUM 30HaM cornacHo aaxHsim DIN
4710 pacyeT MOXHO BbINOMHUTL 6omee TO4HO,
yem no VDI 4640 (puc. C.1.1-5).

[Lns KaX1oro KNUMaTU4eckoro permotHa, B
3aBUCMMOCTU OT XONOAO0MPOU3BOAUTENBHOCTH
TEnnoBoro Hacoca 6yaem onpepensite
BO3MOXHYIO TENMOOTAAYY B 3aBUCUMOCTY OT
COCTaBa M0YB 1 PACTOSHUS MeXAY Tpybamu.

B kauecTBe npumepa oaHol 13

15 knumaTuyeckmnx 3oH fepmarmm
DIN 4710 3gecb npuBeseHbl
[aHHble KNMMaTU4eCcKoro permoHa
Ne7(Kaccens).

Puc. C.1.1-3 PaccTosiHue MexAay konnektropamm

DA DN PaccTosiHue Kon-Bo Tpy6
cM mim?

20 15 30 3

25 20 50 2

32 25 70 1,5
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Puc. C.1.1-4 TennooTaaya rpyHTa ANsi FOPU3OHTANbHbLIX KONNEKOPOB

Tun rpynta Tennootaaua

npn 1800 4 npn 2400 4
Cyxue noysbl 10 B1/m? 8 B1/m2
BnaxHble NouBbl 20-30 B1/m2 1624 Br/m2
HacbllLeHHble Boaov necok/rpaBuit 40 Br/m? 32 Br/m?

Puc. C1.1-5 Knumatnyeckas kapta no DIN 4710




C.1 PacconbHO-BOASAHON TENIOBON HACOC

YkasaHue

B nHdopmaLnoHHoM
cnpaBoyHnke BDH-

43 TaKkxe ykasaHbl
AaHHbI€ N0 FPYHTOBbLIM
Konnektopam AnameTpom
32 MM, 0HaKO Ha
NpaKTUKe 30H/bI TaKoro
AvameTpa npuMeHsITCS
He YacTo.

[ns pernoHa Kaccens (knumatudyeckasi 3oHa 7 no
DIN 4710) uHdopmaLoHHbIi cnpaBoyHuk BDH-43
onpefenseT nokasateny MakcumansHom
TEN00TAaYY (qg) ANA Pa3NMYHbIX TUMOB MOYB U
paccTosHuit Mexay Tpybamu.

01 02 03 04 05 06 07 08 09 1

PaccrosiHusie mexay Tpy6 (m)

——— [lecok — D20

——— [nuHa ===- D25
Un

——— [ecuaHuk

[laHHble TennoBoro Hacoca
Vitocal 333-G BWT 108

OtonutenbHas MowHocTb: 7,8 kBT (npu B 0 °C /W
35°C)

XonogonpoussoauTensHocTk: 6,3 kBT (npu B 0°C /
W 35°C)

O6bem paccona: 3,9 n

MoHoBaneHTHbI pexum (1800 y)

Tennootaava rpyHta: 25 B/m2

Onpegaensietcs obLas nnowiaab rpyHTOBbIX
KONNEKTOPOB:

Q, =6300Br
gz =25B1m?
Fe =6300B1/25 Br/m2

Mnowasb rpyHTOBbIX KOMMEKTOPOB COCTaBNAET
250 2.

Beina BbibpaHa PE-Tpyba 25 x 2,3 (DA 25).

B peaynbrate Ha MakcumanbHyto gnuHy 100 m 1
paccTtosHue mexay Tpy6amu 0,5 m ( 2m/m2) gns DA
25 (DN 20) uncno netenb 6yAeT paBHo:

_ 250 m2 - 2 m/m?
100 m

Yucno konblieBbix neTenb bynet pasHo 5.

RK



Puc. C.1.2-1  BopoHanonHeHue Tpy6

BHewHuit @ Tpy6bl X | DA DN 06bem

TOMNINHY CTEHKM B Ha KaXAbli

MM mMeTp, n

20x2,0 20 15 0,201

25x2,3 25 20 0,327

32x3,0(2,9) 32 25 0,531

40x2,3 0,984
40 32

40x3,7 0,835

50x2,9 1,595
50 40

50x 4,6 1,308

63 x 3,6 2,445
63 50

63 x5,8 2,070

C.1.2 Cnocob nepegauu Tenna - BbIOOP
TennoHocutenem

[ins Toro 4Tobbl 06ecneymnTb HagexHyH 1
6ecnepeboitHyto paboTy TENNOBLIX HAOCOB
Heo6X0AMMO 1CNONb30BaTh B NEPBUYHOM
KOHTYpe He3amep3atoLLmii TENNOHOCUTENb Ha
FMUKONEBON OCHOBE. Takon TennoHocuTENb
AOIKEH BblgepXuBaTh TeMnepaTypy 3amep3aHns
MuHUMYM o —15 °C v BkntoyaTs B cebs
HeobXoauMble 3aLuTHbIE MHTMOUTOPEI. ToTOBas
CMECb [JOMmKHa bbITb FOMOreHHa 1 UMEeTb
OJMHAKOBYI0 KOHLIEHTPALIMIO.

[ns 3anonHeHus nepBUYHOro KoHTypa Viess-
mann pekoMeHAyeT NPUMEHSITb TENMOHOCUTENb
,Tyfocor* Ha aTuneHrnukone (Temneparypa
3amep3aHus —15 °C, 3eneHbilit).

PacyeTt o6bema TennoHocutens

Pacuet Heobxoaumoro ob6bema TennoHocuTens
Heobxo4MMO BECTW MO CNPaBOYHbIM

AaHHbIM 3aB0Ja-WN3roTOBUTENS C Y4ETOM

BCEX HEOOXOAMMBIX AOMONHUTENBHBIX
NPUHaANEXHOCTeN (KnanaHoB, HAaCOCOB W T..).

BopoHanonHeHue ctaHgapTHbI NNACTUKOBBIX
Tpy6 MOXHO yBUAETH Ha puc. C.1.2-1. Ecrn
TpyObl MMEIOT [ipyrite COOTHOLLEHNS AMamMeTpoB
W TOMLUMH CTEHOK - CMOTPUTE UHCTPYKLMK
n3roToBuTENS.

Vr=Vy + Ve + Ve

Vg Heobxoanmblit 06bEM TennoHoCUTens, N
Vy, 00bem MexcoeauHeHui

Ve 00bEM Kakx[oro KoHTypa 30Haa, 1

Viyyp 0OBLEM TENMO0BOro Hacoca, N

O6Lyas ANMHa KornekTopa CoCTaBnsieT 5 KOHTYpOB
no 100 m PE-Tpy6bl 25 x 2,3 (DA 25) nntoc 10 m
PE-Tpy6b1 32 x 3,0 (DA 32).

Vec=5-100m- 0,327 n/m
Vy =10m- 0,531 n/m
Vip =391

Vg=5-100m- 0,327 n/m +10m - 0,531 n/m + 3,9 n

O6Lee BogoHanomnHeHue Tpy6 coctaBnset 172,71
NUTPOB.
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Mpw BbIGOPE
TennoHocuTens
Heobxoanmo
obpalyatb BHUMaHUe
Ha cepTudukalno
[AaHHoro NpoaykTa u
COOTBETCTBHE €r0 BCEM
BCe HeobXxoanMbIM
TpeboBaHusM:

B ponyctumas paboyas
Temneparypa
3amep3anus

B oTCyTCTBUE
HEobX0AMMbIX
VHMMBMPYHOLLMX
npucagok MoXeT
NPUBECTY K
paspyLUeHmio
nepBUYHOrO
TEeNnoobMeHHKa



C.1 PacconbHO-BOASAHON TENIOBON HACOC

C.1.3 O6BbeMHbIN pacxop v nepenag
[aBneHUs B pacCONLHOM KOHTYpe

[ns obecneveHns apdekTBHOCTM paboThl
TENnoBOro Hacoca v NoAAepXKk1 HeobxoanMon
TemnepaTypbl BO BTOPUYHOM KOHTYpe
CUCTEMbI OTOMNEHNS BAXHO 3HATb €ro AnNnHY

W TMAPABNNYECKOE CONPOTUBMEHNE, YTOOBI
obecneumnTb 3ajaHHbIn 06bEMHBIN pacxos B
NepBUYHOM KOHTYPE.

Yem MeHblUe pasH1La Temnepatyp

B PAcCONbHOM KOHTYpe, Tem Gonee
BbICOKOMOTEHLMANbHOE TeNno nocTynaet

B McnapuTenb 1 Tem Bonee aghdekTnsHee
paBoTaeT TennoBoi Hacoc. [111sl rpyHTOBbIX
30H[0B U KOMNNEKTOPOB AMs pacyeTa MacCoBoro
pacxofa Mbl PEeKOMEHIYeM NpUHUMATb PasHuLy
Temnepatyp 3 K, a MakcumarnsHo 4onycTUMYHo
5K.

[pu pasHuue 3 K TennoHocuTeNb MOXeT UMETb
coctaB 85 % Bogbl 1 15 % rnukons ¢ 06bEMHbIM
pacxogom 184 n/u Ha kBT.

3Ta uMdpa NoAYepKUBaET BaXHOCTb
MUHAMM3ALAN NOTEPb AABNEHNS B NEPBUYHOM

Xonoaonpou3BoANTENHOCTb:
6,3 kBT (npn B 0°C /W 35°C)

O6BbeMHbI pacxof pacconbHOro KoHTypa = 6,3
kBT - 184 n/(4 - kBT)

O6LLmit 06BEMHBIN PacXof B pacconbHOM KOHTYpe
Bynet paseH 1160 n/u.

KOHTYpe 1 BNUsieT Ha 06LLyto 3hHEKTUBHOCTb
BCEWl YCTaHOBKM bl LIENOM.

Ecnu o6Lynit 06beMHbIt pacxod 1 Konu4ecTso
30HA0a (KONNEKTOPOB) U3ECTHO, MOXHO
onpesenuTb NOTepto AaBneHMs ¢ NOMOLLbIO
COOTBETCTBYIOLMX AUarpamm.

Obwas noTeps faBneHus byneT cknaabiBaTbCs
13 NoTepu AaBneHus NoaBOASLLMX TPYD 1 noTepu
[aBIEHNS B NapannenbHbIX KOHTYpax (NeTnsix).

Ap = ApZnouBonﬂmmx + ApneTem;

Ap Obwwas noTeps AasneHus B mbap

lNapeHne paBnexns B NoaBoasLLEN

NnHWUK B Mbap

ApPRonrkreis  11@AEHME AABNEHNS B KOHTYpE
TpybonpoBoaos B mbap

ApZuleitung

O6LwLmit pacxos B pacconbHOM KoHType cocTasnsiet 1160
/4. O6LYyit pacxod B KaX/A0M LMPKYMSLMOHHOM KOHTYpe
npu 5 napannenbHbix koHTypax no 100 m PE-Tpy6bl

25 x 2,3 (DA 25) coctasun 1160/5 = 232 n/y

MNafeHne AaBnexus B NoaBOAALMX TPyGONpoBoAaX:
10 M PE-Tpy6bi 32 x 3,0 (DA 32) ¢ pacxogom 1160 n/y
[MapaBnMyeckoe ConpoTUBNEHNE KaXa0ro MeTpa:
3,0 m6ap, obLiee 30,0 m6ap

MafeHue AaBNeHUs KOHTYpPa LMPKYNsLun:

100 m PE-Tpy6a 25 x 2,3 (DA 25) ¢ pacxogom 232 n/y
wapasn.conpot. meTpa: 0,7 M6ap, obLee 70,0 m6ap
Ap =70,0 m6ap + 30,0 m6ap

O6Lee nageHve aasnenns 100 mbap.

B TennoBbIx Hacocax ¢ Hacocamu paccomnbHoro
KOHTYpa NafeHue JaBneHusi TennoHocUTens

B NEPBUYHOM KOHTYPE YKa3aHO B TEXHNYECKOM
nacnopte.

Y TennoBbix HAacCOCOB 6€3 Hacoca PaccomnbHOMo
KOHTYpa NaaeHu1e JaBneHnst U 06beMHbI pacxos
LOMKHbI ObITb pacuMTaHbl A1s HACOCA BHELLHETO
KOHTYpa. 34€eCh Takke LOMKHbI BbITb YYTEHbI
nafieH1e AaBMeHUs Ha UCNapUTENbHOM KOHTYpe
TENNoBOro Hacoca. Takxke 3T laHHble Bbl
HailieTe B TEXHUYECKOM nacnopTe.
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C.2 Bopo-BoasiHOW TENMOBOW HAcOC
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Boao-BoasHoOM TENNOBOW HAacoC

[pyHTOBbIE BOALI MOTYT TaKKe BbICTYNaThb Kak 3h(PeKTUBHLIM UCTOYHUKOM TENSIOBOW 3HEPriK,
TaK 1 3P heKTUBHBIM OXNaguTenem.
[ononHutenbHeiM TpebOBaHNEM AN NPUMEHEHUSI BOLO-BOASIHOMO TEMMOBOIO Hacoca sIBMSeTCs
opraHu3aLms 4ONONHUTENBHOrO NPOMEXYTOUHOIO MMAPaBANYECKOro KOHTYpa, ANS pa3feneHus

BOZbl U TEMMOHOCUTENS.

[My6WHHbIE rPYHTOBbIE BOAbI UMEIT NOYTH
MOCTOSIHHYIO TEMMNepaTypy B TeYeHUW roga u
coctassiowyto ot 7 °C go 12 °C. [pyHToBas
BOZ@ C NOMOLLBIO LiMPKYSALMOHHOTO Hacoca
MOCTynaeT 13 CKBaXMHbI K TENNIOBOMY Hacocy
W, 0TAA@B TENIO W OXNaAMBLLMCh, cOpackiBaeTcs
06paTHO B CKBAXMHY.

Mpu NCNOMNb30BaHUN NOBEPXHOCTHbIX IPYHTOBbIX
BOZ4 Heobxoanmo 0bpallaTh BHUMaHNE

Ha TOT (haKT, 4To TemMnepaTypa ee MoXeT
BapbMPOBATLCSA B 3aBUCUMOCTY OT BPEMEHM
roga. Kak npasuno, u ToT v Apyroii cnoco6
UCNOMb30BaHWS TPYHTOBbIX BOJ TpebyeT
NpeABapuTENbHOTO COrMacoBaHnsi C MECTHBIMM

HaZ30pHbIMW OpraHamu 1 BreveT 3a coboit
nnaTy 3a nonb3oBaHWe 3TUM PeCypCoM.

I'Iocxoany Ka4yeCTBO BOAblI MOXET 3HAa4YUTENIbHO
MEHATbLCA, ANA 3alWTbl NNaCTUHYATOro
TennoobMeHHMKa TeNNoOBOro Hacoca
Heobxoaumo npegycmoTpeTb [ONONHUTENbHbI
TennoobMeHHuK. [Ins aTux ueneﬂ OonTUManbHO
NOAXOAAT, Kak Noka3ana MHOroneTHAA NpakTuka,
TennoobMeHHMKM 13 HEepPXKaBEIOLLEN CTanu.



C.2.1 lpyHTOBbIE BOAbI

[Lnst NpsiMOro MCMonb30BaHus rPYHTOBbIX BOA

B KAUeCTBE NEPBUYHOT0 UCTOYHIKA TeMnna
TpebyeTcs, kak MUHAMYM, BE CKBaXMHbI.
MpoekTupoBaHue n HenocpeacTBeHHO GypeHne
LOMKHbI BbINOMHATHCS CELWanM3npoBaHHoN
opraHu3alueit, umetoLLer HeobxoauMoe
paspeLLeHue. BypeHue B Takux Cryyasx JOMKHO
06s13aTenbHO paspeLlaTbcsl COOTBETCTBYIOLLMMM
MECTHbIMW OpraHam Haa3opa.

Mpu NpaBUILHOM NPOEKTUPOBAHNM I
Haanexailllem BbINoNHeHUM Bcex TpeboBaHuit
BOL0-BOASHOM TENNOBOW HACOC B CBSA3N C
BonbLUMMM NEPBUYHBIMU TEMMepaTypaMu
no3BonsieT 4o6UTLCA BLICOKMX NokasaTenen
rof0BO NPON3BOAUTENBHOCTH. Mpy
NpOeKTUPOBaHNM HEOBXOANMO Y4ecTb
cnegytone hakTopbi:

B [locTaTOYHOE K KONNYECTBO FPYHTOBbIX
BOZA JOCTYMHO ANS UCMOMNb30BaHNA?

B cpeaHem, Heobxoaumo okono 250
NNTPOB/YAC Ha KaXAbl KnnosaTt
XONOZONPON3BOANTIELHOCT TEMIOBOMO
Hacoca. Bbl LomkHbl ObITb YBEPEHBI B JebeTe
CKBa)XMHbI HA BCEM NPOTSHKEHUM CPOKa
3KCMnyaTaLum TENNOBOro Hacoca.

B MakcumanbHbIA nepenag Temnepatypbl
TPYHTOBbIX BOZ COCTaBNseET +—- 6 K.

B XUMWU4ECKUIA COCTaB rPYHTOBbLIX BOA
[OMKEH YAOBNETBOPATL ONPeAeneHHbIM
TpeboBaHMsAM (3NeKTPONPOBOAMMOCTb,
cogepxxaHue KUCnopoaa, coaepxaque
Xenesa, NpUMecein, Conem XeckocTn n
T.N.). B 3aBMCMMOCTM OT XMMUYECKOTO
COCTaBa rPYHTOBbIX BOA B Pa3HON CTENEHU
MoJBEPraloTCs NpexaeBpEMEHHOMY U3HOCY
KOMMOHEHTbI CUCTEMbI TPy6ONpoBOL0B
(Tpybbl, apmaTypa, TennoobMeHHMKY).
MoaTomy Mbl Bcerfia pekoMeHayem NpoBecTy
npenBapuUTenbHbIA XMMUYECKNI aHann3
TPYHTOBOW BOAbI.

TemnepaTypHbIii nepenaj NepBU4HOTO KOHTYpa
4TO y PaccosbHO-BOASHOIO HAacoCa, YTo y BOAO-
BOASIHOTO HAacoca BCerga UrpaeT 3HaunTENbHYH0
ponb B 3ddeKTUBHOCTM paboTbl TENOBOTO
Hacoca. Mbl pekomMeHyeM JonyckaTb pasHuLY B
Temnepatyp B npeaenax 3 K, makcumym 6 K.

OT0 MakcuMasnbHOe 3HaYEHNE He CTONT
npeBbIlaTh HY NPY Kaknx 06CToSITENLCTBAX.
31MOIt rpyHTOBLIE BOABI IMEIOT TEMMEPATYPY
8 °C v Gonbluas TemnepaTypHas pasHuLa B
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KOHTYpe MOXET NPMUBECTN K pasMmopaxXmnsaHunto
TennoobMeHHuka.

B cOBpeMEHHbIX KOHCTPYKLWAX TENMOBbIX
HaCOCOB NPUMEHEHbI O4EHb MPOU3BOANTENBHbIE
1 3apeKTMBHbIE NasiHble TENNOOBMEHHVKY,
KOTOPbIE O4eHb YyBCTBUTEMbHbI K KA4EeCTBY
TENNOHOCUTENS W BbICOKUM TEMNEPaTypHbIM
nepenagam. OHW NOABEPrakTCs BbICOKUM
Harpyskam u HaxoAsTCs B NOCTOSHHOM KOHTaKTe
CO Cpefow TENNOHOCUTENS NEPBUYHOTO KOHTYpA.
[ins Bo#o-BOASHOrO TENNOO6MEHHVKA O4YEHD
Ba)XXHO COBMIOCTM KayeCTBO TENNOHOCUTENS
NepBUYHOTO KOHTYpa BO 13DEXaHNS OTNOXEHUS
COneil, NoKanbHbIX TEMNEPATYPHbIX HANPSHKEHWIA
(pacnaiiku) 1 BO3HUKHOBEHMSI KOPPO3UU.



C.2 Bopo-BoasiHOW TENMOBOW HAcOC

Puc. C.21-1  OcobeHHOCTV NPUMEHEHMS NNACTUHYATOro TennoobMeHHuka
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Puc. C.21-2  MeXKOHTYPHBI TENNO0OMEHHMK

MpoMmeXyTOUHBIN KOHTYP C 3aLUTOIN OT pa3MopaXxuBaHuUs
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Puc. C.2.1-3 TemnepaTypHble nokasatenu

PekomeHayemble
[AnanasoHbl Temnepartyp
Ha cxeme NPOMEXYTOUHOTo
TennoobMeHHuKa.

10°C =

= 8°C

Boga

6°C <€

Paccon

< 4°C

JlokanbHble 3arpsi3HEHNs Bbi3biBaOT
adekT "neasHon npobkun”, korga
06pa3oBaBLUEECs CHUXEHUE

CKOPOCTU TEYEHUS 1 YaCTUYKM rpsi3u
Cnoco6CTBYHOT 3aMOpaxXMBaHUIo BOAbI

1 HapacTaHus "negsHoi Wwybbl". Takum
06pa3om TeNNO0BMEHHMK TEPSIET CBOIO
rePMETUYHOCTb, YTO NMPUBOLNT K BbIXOAY U3
CTPOS BCEW YCTAHOBKM B LIENIOM.

BosHukarolLme HapyLleHus B paboTe
OTONUTENbHOI CUCTEMBI, BO3HUKAIOLME 13-3a
Ka4ecTBa BOAbI, NOKa3bIBaIOT HEOXOAMMOCTb
MPUMEHEHNSI POMEXY TOYHOTO TENNOOBMEHHMKA.

[ing pacyeTa npoMexXyTO4HOro KOHTYpa
TennoobmeHa pekoMeHayem UCnonb3oBaTh
crenylolLne nokasatenu TemnepaTypHbIx
nepenagos - 6 °C go 10 °C (Boga)

not4 °C po 8 °C (tennoHocuTens).
XonoAonpoun3BoaNTENbHOCTb Npu 3TOM BepeTcs
13 TEXHUYECKOro naconpTa.

MpaBunbHbIi NOAGOP LMPKYNALUOHHOMO
Hacoca (06beMHoro pacxopa) Heo6xoaMMo
MPOM3BOAMTH UCXOAS U3 NOKA3aHMIA
XONOZONPON3BOANTIILHOCTY TENNOBOIO Hacoca.
Kpome aToro JOMKHO yunTLIBaTLCS CyMMapHOe
nafieHue AaBneHust B KOHTYPe MPOMEXYTOYHOTO
TennoobmeHHuKa, ucnaputene Tpy6onpoBoAoB
MPOMEXYTOUHOO KOHTYpA.



C.2.2 Oxnaxpgarowas Boga

Mpy MCnoNb30BaHUM OXNaxaaloLLeil BoAbI
kaK NepBUYHOrO UCTOYHMKA Tenna (B TOM
yncre TEXHOMOMMYECKoN OXnaxaatoLet
BOAbl) HEOOXOANMO YUUTLIBATL CrieayioLLme
TpeboBaHus:

B VmetoLmnica pacxod oxnaxaatoLlen
BOZbI AOMKeEH ObITb HE MEHEE YKa3aHHOro
MUHUManbHOro pacxoza.

B MakcumanbHas TemMnepaTypa oxnaxjatoLlei
BOfbl JOMMKHA ObiTh He Gonee 25 °C.
OTOr0 MOXHO JOBUTLCS perynnpoBaHnem
TEemMnepaTypHOro avanasoHa.

B [Ins 3TOro ONTMMAanbHO MOXHO UCMOMb30BaTh
€03/aH1e NPOMEXYTOYHOTO KOHTYpa
TennoobmeHa.
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Puc. C.2.2-1 Oxnaxpatolias Boaa kak UCTOYHWK Tenna

n Mepenus
ﬂ Hakonurens Boab!
B An. knanaH

co000000000

n Hacoc nepBuyHOro koHTypa

B Tennoo6MeHHUK NPOMEX.KOHTYpa
n Hacoc npomex.koHTypa
Tennosoii Hacoc

Mcnonb3oBaHue oxnaxaatoLLeil BoAbl C OpraHu3aLyeil NpoMeXyTOYHOMO KOHTYpa.



C.3 Bo3gywHO-BOAAHOM TENMOBOM HACOC

Bo3ayLwHo-BOASHOM TEnIoBOW Hacoc

Bo3ayx, kak UCTOYHKK Tenna, TpeGyeT HauMeHbLUNX TEXHUYECKIX 3aTpar.
Bo3aayx 3acacbiBaeTcsi BEHTUNATOPOM, OXNIaXAAeTCs B McnapuTene, otaasas Tenso u
BbIGpackiBaeTCs 06paTHO B OKPYxKatoLuyio cpeay.

Bo3ayx, kak MCTOYHUK NEPBUYHOTO Tenna
obnafaeT AByMs BaXHEMLINMM CBONCTBAMMU,
KOTOpble HEOOX0AMMO Y4UTLIBATH NPK
NPOEKTUPOBaHUM U KOTOPbIe ByayT pacCMOTPEHbI
B 3TOM rnase.

BO-I'IepBbIX, BO34YyX NETOM 3Ha4YnTeNbHO Tennee,
Yem 3MMOMN, YTO CyLLECTBEHHO BNNAET Ha
Npon3BOANTENBHOCTbL TENIOBOro Hacoca. Bo-
BTOPbIX, BEHTUNATOPLI CO34at0T CUNbHbI Lym,
KOTOprVI Heobxoanmo n3onuposartb.



C.3.1. Bo3gywHo-BoAAHON TENIOBOIA
Hacoc ¢ BCTPOEHHbIM KOMNPECCOPOM

B otpacnu TennocHabxeHns ncnonbayoTes
TENOBbIE HACOCHI KaK C Perynupyembim
KOMMPECCOPOM, TaK W He perynupyembim.

YyuTbiBas onpefeneHHble ycnosus
JKCNnyaTaLumm - TENNoBbIE HACOChI C
Heperynupyembim Fixspeed-komnpeccopom (¢
NOCTOSIHHO CKOPOCTbIO BPaLLEHUsl) JOCTUraoT
nyyLwero nokasaTens rogoBoit HapaboTku.

Mpm OTHOCUTENBHO NOCTOSIHHOI TeMNnepaType
NepBUYHOTO MCO=TOYHWKA Tenna, Hanpumep,
NETOM M NOCTOSIHHOM TENMOBOW Harpy3ke
(nnaBaTenbHbIil 6acceiH) - HeT HeobXoAMMOCTH
NPUMEHSTb perynupyemblii komnpeccop. OgHako,
kak npaBsuno, 4ns oborpesa NoMeLyeHuit Takme
TENmnoBble HAaCOChl JOMKHbI 0Becne4nBaThes
aKKyMynMPYIOLAMU HAKOMUTENbHBIMM
emkocTtamu. Mpumep paccmoTpeH B rnaee D.2.2.

C.3.2 KoHCTpyKTUBHbIE OCOCOEHHOCTH

C.3.2.1 MowHocTb TeNNOBOro Hacoca

[Mpu ncnonb30BaHMM OKPYXatoLLEro BO3ayxa,
KaK MCTOYHMKA NEPBUYHOrO Tenna cnegyet
MMETb B BUAY, YTO MOLLHOCTb BO3AYLUHO-
BOJSHOrO TENMOBOr0 HAacoCa yBENMYMBaETCA

C NOBbILIEHWNEM TEMMEPATYPbI OKPYKIOLLETO
BO3/yXa W CHIXAETCS C yMeHbLUEHWeM. [ns
MOHOBANEHTHOrO pexuma aKcnyartawuum 31o
03Ha4aeT 04eHb bonblune rabapuTbl yCTAHOBKMY,
koTopble B 60MbLUYI0 YacTb FOA0BOO Nepuoaa
OynyT He 3agencTBoBaHbI. [103TOMY BO3AYLLIHO-
BO/sIHbIE TENNOBble HACOCHI MPUMEHSIIOT
NPeUMyLLECTBEHHO B [1BYXBANEHTHBIX CXEMaX.
PacueTHas 6uBaneHTHast TouKa HapyXHeil
TemnepaTypbl AOMKHA NexaTb Mexzy
-3°Cn-10 °C, Toroa rogoBou nokasatenb
1cnonb3oBaHns 6yaemM MakcumarnbHbIM (CM.
rnasy D).

B ugeane, xenatensHo nofgobpaTb MOLHOCTb
TENMoBOro Hacoca nofg HeobXxoanumyH
TENMoBYI0 HArpy3Ky 3AaHUs U CPeaHEroaoBbIM
nokasaTensam HapyxHolt Temnepatypsl. Ho, xoTs
MOLLHOCTHO AMana3soH TEMMOBbIX HACOCOB
Viessmann BecbMa LWMPOK - NofobpaTh HAcoC ¢
TOYHOCTbH [JO OLJHOTO MPOLIEHTa HEBO3MOXHO.
MowyHocTb ByaeT BapbupoBaThCs M BbiTb UM
UyTb BbILLE UMM HEMHOTO HIXKe TpeByemoil.

Co0TBETCBEHHO NpeABapUTENbHLIM pacyeTam
ObIn BbIOpPaH TennoBo HAacoC ONTUManbHO
COOTBETCTBYIOLLMIA TENNOBOI HArpy3ke 3naHus.
IMpu NpeABapuUTENLHOM MOLENMPOBAHNN
pacyeTos, cornacHo DIN EN 15450
[OMNOSHUTENbHAS NeKTpUYecKkas MOLLHOCTb
Ha [OrpeB Unu NOKpbITHE NUKOBOWN Harpy3Kku He
AOMKHa npeBbIwaTh 5 % rogoBoro nokasatens.
Ecnu 3T10T nokasaTenb Hike, TO Takas cxema ¢
TENMoBbIM HACOCOM MOXET ObITb MPUMEHEHa.

OtonuTenbHas Harpyaka aganus: 15 kBT
HopmanbHas HapyxHss Temnepatypa —14 °C
Temnepartypa cuctembl otonnerus 45/35 °C

CumynsTop ¢ 14-knnoBaTTHLIM TENNOBLIM HACOCOM
nokasasn [onoNHNTENbHOE UCMOoNb30BaHNe

"yucTon" anekTposHeprum He 6onee 2 %.

C nomoLLblo Takom nporpamMmbl MOAENMPOBaHNS
MOXHO pacuntatb OOLLyI0 SNEKTPUYECKy0
MOLLHOCTb, He06X0AMMYIO ANs PaboTbl CUCTEMBI.

76/16



C.3 BosgyluHO-BOAAHOW TENMOBOW HAcoC

Ha gnarpamme nokasaH rpaduk TenoBon
Harpyaku otonnexus ans 14-kunosaTTHoro
TEeNmoBOro Hacoca (KpacHas NuHNS).

OtonutensHas Harpyska crnesa OT TOYKMK
nepeceyeHna nokasbiBaeT, 410 TENMoBO HAacoC He
CMOXET CMNpaBUTbCA C 3TON YacTblo Harpysku.

Ha atom npumepe aTo okono 4 kBT, koTopble
AOIMKHBI NOKPbIBATLCS AOMONHUTENbHBIM
VCTOYHUKOM Tennn.

KpuBbie Vitocal 350-A 14 kBT

Anarpamma MOLWHOCTN

®
OtonutensH.

Harpyska
15 kBT
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Temnepatypa Bo3ayxa °C

Vcxoanas Temnepatypa -14 °C IpannuHas TemnepaTypa

@ MotuHocTb oTonnexus P
OneKTpudeckan MouHocTs Py,
© Tw=35°C

© Tw=45°C

® Tw=65°C

Ty TemnepaTtypa nogaum ropsuei Boab!

C.3.2.2 OnpepgeneHue pazmepos
coeNHUTENbHbIX TPYO

lMpon3BoAUTENLHOCTb TENMOBBIX HACOCOB TUNA
BO34yX-BOJa B 3HA4NTENLHON CTEMEHM 3aBUCUT
OT TEMMNEepaTypbl HAPYXHOro BO3AyXa, N03TOMY
COeAMHUTENbHbIE TPY6ONPOBOAbI OTOMUTENLHOM
CUCTEMbI OMKHBI NoabupaTbes ¢ ocoboit
TILATENBHOCTbI0. ATO 3HAYMT: UAPABAMYECKUIA
W TMaPOAMHAMUYECKMIA pacyeT Tpy6onpoBoaoB
AOMKeH ObITb NpoN3BeaeH Ans TemnepaTypbi

11 MOLLIHOCTY PeXMMa MaKkcUMarnbHo
NpOM3BOANTENBHOCTY TENMOBOTO Hacoca. Takum
06pasom, JOMXHO ObITb rapaHTUPOBAHO, YTO BCE
KOMUYeCTBI NPON3BEEHHON TEMNOBOM SHEPrum

nonaget B OTONUTENbHYIO CUCTEMY.

Ecnu TennoBsoi Hacoc MCnonb3ayeTes ToNbKO ANs
NPUroTOBNEHNS rOPSYEN BOAbI B TENNOE BPEMS
roga, TO MakCUManbHOM NPOM3BOAUTENBHOCTM OH
[OCTUTHET NpyW TeMnepaType HapyxHOro Bo3ayxa
35 °C. TemnepatypHblit nepenag B JaHHOM
cnyyae paseH 10 K.

Q=m-c" At

Q MOLLHOCTb TEMM0BOro Hacoca B BT
m obbemHbIA pacxoa N/

c TennoemkocTb (Bogbl) B Bru/(krK)
At TemnepaTypHbIii nepenaf B K

®opmyna gns pacyeta MakcMManbHOro
obbemHoro pacxoga byaeT npeacTaBneHa Takum
obpasom:

Q
c- At

MakcumanbHas Tennosas Harpyaka 14-tu

KMIoBaTTHOrO TennoBoro Hacoca (npu A 35°C /W
65°C) 26 kW.

[ins coeanHnTEnbHbIX TPY6 BbIGMPaEM:
MoLHoCTb TENNOBOro Hacoca: 26 kBT
TemnepatypHbi nepenag;: 10 K

Q =26000Bt

c =1,16 Bru/(krK)

At =10K

e 2000081 _pp41

1,16 Bru/(krK) - 10K

MakcumanbHbiit 06beMHbIn pacxop 2 200 n/y.

Bei der Planung von Luft/Wasser-Warmepum-
pen ist es aulerdem wichtig, zwischen innen
und aufden aufgestellten Warmepumpen zu
unterscheiden. Bei au3en aufgestellten War-
mepumpen muss vor allem die Schallausbrei-
tung in die Umgebung geplant werden, bei
innen aufgestellten Warmepumpen zusatzlich
das Luftkanalsystem.



C.3.3 MpoekTUpoBaHue 3alnThI OT WYMa

Bce Bonee akTyanbHOM ANS XUMULYHOMO
CTPONTENbCTBA CTAHOBUTCS Npobnema 3aluuThbl
OT Lyma, NPOU3BOAMMOrO TENMOreHepaTopamu.
[JlononHutensbHo Heo6xo4MMO 3BYKOM30NMPOBaTh
rMapaBnuYeckme LWyMbl, BO3HUKAKOLLME

B Tpy6ONpoBoAaXx 1 MUHUMU3MPOBATL

BMOpaLMK, NepearoLLuecs Yepes aNemMeHTb!
KOHCTPYKLMW 3aaHui1. Tennosble HAacocsl,

kaK TennoreHepaTopbl, TakXe HyXAalTcs B
nofo6HbIX Mepax.

Mpun ncnonb3oBaHUu HapyXHero Bo3ayxa,

KaK nepBnU4HOro NCTOYHKKa Tenna, BOSHNKaeT
HeoBX0AMMOCTb B UCNONb30BaHUM BEHTUNATOPAa
Ansi nogayn 6aonbLLOro kKonuyecTsa BO3ayxa Ha
TennooOMeHHMUK, No3TOMY NPU NPOEKTUPOBAHMM
Gornbluoe BHUMaHWe yoenaeTca 3ByKOBOMY
[aBneHno, n3gaBaemMomy aTum yCTpOVICTBOM.

YpoBeHb 3ByKOBO MOLLHOCTH Ly

03HaYaeT IMUCCUIO LLIYMA OT NCTOYHUKA,
pacnpocTpaHseMy'o BO BCEX HanpaBneHusx,
HEe3aBMCMMO OT YCIIOBMI COCTOSIHUS CPeabl
(oTpaxeHust). YpoBeHb 3ByKOBOTO AaBNEHNS
n3mepsieTcst nabopaTopHO 1 SBMSIETCS CBOUM
A5 KaJOro TWna TENNOBOro Hacoca B NpsiMoM
CpaBHEHUN.

YpoBeHb 3ByKOBOTO AaBneHns L, Aenaetca
MepOW, UCNONb3yeMor AN onpefenerns ypoBHS
LyMa B KOHKPETHOM MECTE C XapaKTePHbIMM eMy
CBOWCTBAMM OTPAXEHMS U NOTMOLLEHMS 3BYKa.
OH siBNsieTCS BENNYMHON, BOCMPUHMAEMON
4enoBeYeCKUM YXOM W 3aBUCUT OT PacTOsIHUS OT
MCTOYHMKa 3BYKa M YCIOBUIA pacnpoCTpaHeHus
3BYKOBbIX BOJH. 3BYKOBOE aBneHNe
OnpefensieTcs Ha MECTE W CYXMT nokasaTenem
ONTUMANbHOCTK PacnoNOXEeHUs TENNOBOr0
Hacoca.

BO3,CWLLIHbIe TennoBble HAcoChl,
yCTaHaBNnMBaeMbl CHapyXu He TakK
Tp660BaTeﬂbeI K NPOCTPaHCTBEHHOMY
pacnonoXxeHuto, Kak yctaHaBliMBaeMble BHY TP,
0fHaKo, HeobxoanMo 06paLLLaTb BHMMaHue Ha
ypoBeHb 3ByKOBOI7I MOLLIHOCTK TennoBOro Hacoca,
yKa3blBaemoro B €ro TexHn4eckom nacnopre.

[ins TennoBbIX HACOCOB YCTaHOBMEHHbIX
CHapyXu YpOBEHb 3BYKOBOTO aBMNEHNS
yCTaHaBNUMBAETCS B pacyeTe TOUKN N3MEPEHNS,
HaxogsLencs Ha pacctosiHum 0,5 M oT
OTKPbITOrO OKHa.
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Puc. C.3.3-1  3BykoBOe aBneHWe U MOLLHOCTb 3ByKa

©c0000000000

n MCTOYHMK 3ByKa (MOLLIHOCTb 3BYKa)
BenuuuHa nsmepenus: Ly,

BenuunHa navepenus: Lp

MOLLlHOCTb 3BYKa 3aBUCUT OT UCTOYHMKA, @ YXO yNnaBNnBaeT 3ByKOBOE aBlieHune.

—i@

H MpuemHuk 3ByKa (3BYKOBOE AaBNEHWE)

Puc. C.3.3-2 3HayeHus 3ByKOBOrO JaBNEHNS BHE NOMELLEHWH

[HeBHbIE HouHble
VHpycTpuanbHas 3oHa 70 ob(A) 70 ob(A)
CwmeluaHHas ropofckas xunas 3oHa 65 nb(A) 50 ab(A)
B nepeBeHckux, cenbckux obnactsix 60 nb(A) 45 nb(A)
B HebombLunX XUnbix paiioHax v HaceneHHbIX NyHKTax 55 nb(A) 40 nb(A)
B cnanbHbIX XMnbix paoHax 50 ob(A) 350Bb(A)
B kypopTHbIX 0bnacTsx, caHaTopusix, 6onbHULax 45 nb(A) 35 0b(A)

lMokasatenu 3BYKOBOTO faBNeHNA

[MomelLeHus, HyXaaroLLmMecs B JONONHATENbHI
3awute ot Wwyma cornacHo DIN 4109:

B Kunble KOMHaTbI 1 CnanbHu

B [leTckne KOMHaTbI

B OducHble nomelLeHns/6opo

B KnaccHble KOMHaTbI/NEKLNOHHbIE NOMELLEeHUs



C.3 Bo3pgywHo-BOAAHOM TEMOBOW HACOC

YkasaHue

Ecnu 3HayeHuns 3ByKOBOro
AaBNeHs NpeBbIatoT
HopMaTMBHble
nokasaTenu 4N A4aHHOro
TUNa NOMELLEHNS He
Gonee, yem Ha 3 B(A),
Heo6X0AMMO NPOBECTM
AeTanbHble akycTU4eckue
W3MEepPeHUs Ha aTOM
obbekTe.

Ons onpeaeneHna 3BykoBOro AaBneHna ot
TennoBoro Hacoca Ansa 3agaHHoOro nomelleHua
HeobX0AMMO BOCMONb30BaTLCS pacyeTom.

Mo aToi hopmysie MOXHO OMPeAennTL 3HaueHue
3BYKOBOTO AiaBNEHNs 0T npubopa u Heobxoanumoe
paccTosiHWe A0 Hero oT Habntogatens, Ans
NpOBEAEHMS BO3MOXHBIX MEPONPUATHIA MO
3BYKOM3OMSILIAN UK YBENNYEHUS HEOBXOAUMOTO
pacCTOsIHUS:

Ly =LW+10-|og( T2

L, YypoBeHb 3BYKOBOTO aBNEHMA B TOUKE
HabmogeHuns (npuemHuke TA)

Ly, YPOBEHb 3BYKOBOW MOLHOCTI YCTAHOBKM
(yKa3aH B TEXHU4YECKOM nacnopTe)

Q ®akTop BOCPUATUS (HANPaBNEHHOCTH)

I paccTosHMe Mexay NpUeMHUKOM 1
NCTOYHWKOM 3BYKa

Puc. C.3.3-3 ®akTtop BocnpusTMs (HanpaBieHHOCTH)

L

®dakTop HanpasreHHocTU Q

@aKTOp HanpaB/ieHHOCTN N ero
BeNYNHA 3aBUCUT OT PaCcnoNOXKeHUA NCTOYHUKA

OTAENbHOCTOSALMIA UCTOYHUK
(OTKpbITOE Hapy)XXHOe NMPOCTPaHCTBO)

Hapy>kHsis ycTaHOBKa
(MomeLLeHne ¢ YeTbIpbMs CTEHaMW)

HapyxHas ycTaHoBKa
(nomelleHne ¢ Gonee Yem YeTbIpbMs CTEHaMM)

®dakTop BocnpuaTUs (HanpasneHHocTH) Q
onpefensieT pacnpocTpaHeHUe 3ByKOBbIX BOMH
B NPOCTPAHCTBE OT MCTOYHMKA 3BYKa. €CK
MCTOYHMK 3BYKa HAXOAUTCS B aBCOMOTHO NYCTOM
MOMeLLEeHN MO LIEHTPY, 1 He MMeeT nperpag,

TO 3BYK CUMTAETCs paBHOMEPHO (Cdepuyeck)
pacnpocTpaHsieMbIM BO BCEX HanpaBneHusix v
taktop Q= 1.

Ecnn ncTouHmk 3Byka HaxoguTes Ha
MoBepXHOCTI 3eMnK, TO 3BYKOBObIE BOMHbI
MOrYT pacnpoCTpaHATLCS BOKPYT HEro TONbKO
no nonyccepe. ®akTop HanpaeneHHocTH Q

(kak Ha pucyHke 3.3-3) ByaeT pacnpegensTbes
paBHOMEPHO 1 ByaeT paBeH 2. Yem bonee

Y30K Yron pacnpocTpaHeHus 3Byka (MHOro
MOBEPXHOCTEN OTPaXeHusl), TeM boree BbICOKUM
ByneT 3HauyeHue aToro hakTopa.

CucTembl ynpaBnenus Viessmann
NpefocTaBnsoT BO3MOXHOCTb CHUXEHNS YPOBHS!
Lwyma npubopoB B HOYHOW Nepuog,.

=y




Puc. C.3.3-4 YpoBeHb 3BYKOBOro AaBNeHNs

OnpepeneHie YpoBHs 3ByKOBOTO

PaccTosiH1e 40 UCTOYHMKA 3ByKa B METpaXx

0aBneHnsd Ha 0OCHoBe 3ByKOBOI7I

5

s | 8 | w0 [ 1 | MOLLHOCTH.

YposeHb 3BykoBoro Aasnexusl Ly

Ha 0CHOBE YPOBHA 3ByKOBOI MOLHOCTM Ly B AB(A)

2 | e |
®akTop
HanpasneHHocTn Q
2 -8 -14 -20
4 5 11 A7
8 2 -8 14

-22
-19
-16

23,5 -26 -28 -29,5 -31,5
-20,5 23 -25 -26,5 -28,5
17,5 20 -22 23,5 25,5

BbibpaH Tennosoi Hacoc 14 kBT

TennoBoW HAacoC YCTaHOBMEH Y HAPYXKHON CTEHbI
powma ¢ hakTopom HanpasneHHocTu Q 4. lom
CTOWT B XWIOM CEKTOPE C OrpaHU4eHnem no
YpOBHH0 Wwyma aHem 55 aB(A) n Houbto 40 gB(A).

3ByKoBas MOLLHOCTb MO TEXHUYECKOMY NAcnopTy
TEnnoBoro Hacoca:

Vitocal 350-A ™n 14 kBT
3BykoBasi MOWHOCTb L

— CTyneHb BeHTUNsATOpa 1 56 nB(A)
— CTyneHb BeHTUNsTOpa 2 57 nb(A)
— CTyneHb BeHTUNsATOpa 1 59 nB(A)

[ins onpeaenexus Tpebyemoro MUHUMAabHOro
PacCTOsiHUS A0 XKIUOTO MOMELLEHMS YCTaHOBUM 3
ckopocTb BpalyeHus BeHTunsTpa (59 db(A)) npu
takTtope Q 4.

YMeHbLUEHNE YPOBHS 3BYKOBOTO AABNEHNS CM. MO
puc. C.3.3-4

[lHeBHOM NokasaTtenb
YMeHbLLIEHNE YPOBHS 3BYKOBOTO JaBMNEHMUS Ha
pccTosiHum B 1 MeTp coctaBnsieT 5 Ab(A)

59 45(A) - 5 AB(A) < 55 db(A)

10T TENNOBOW HACOC MOXET BbiTh pasmeLleH Ha
paccTtoAHMn 1 MeTpa OT NoOMeLLEeHUA.

HouHol nokasatenb
YMeHbLLIEHNE YPOBHS 3BYKOBOTO JaBMNEHMUS Ha
paccTosiHumM 5 M coctaBnseT 19 ab(A)

59 45(A) — 19 A5(A) = 40 aB(A)

10T TENMOBOW HACOC MOXET ObITb NOCTOSIHHO
YCTaHOBJIEH Ha PaCCTOAHNN 5mor nomeLLeHuns.

[ins ynobcTBa onpefenexuns ypoBHS 3ByKOBOTO
[aBnexus N He0BXOAMMbIX MUHUMANbHbIX
paccTosiHNiA MOryT BbITb MCMONb30BaHbI
kputepuu puc. C.3.3—4 unu pacyeTHbIX
nokasatenen Viessmann (cm. puc. C.3.3-5).

MoapobHyto MHdOpKUaLMIo 0 cUcTeMax 3ByKOBOTO
koHTpons Viessmann Bl HaigeTe B rnase D.

Puc. C.3.3-5 YpoBeHb 3BYKOBOTO AaBNEHNS Pa3NnYHbIX TUMOB TEMMOBbIX HACOCOB

OTOT NNacTUKOBBbIN cnaitgep
1CNONb3yeTCs Kak pacyeTHas
NuHeiiKa.
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C.3 BosgyluHO-BOAAHOW TENMOBOW HAcoC

Puc. C.3.4-1

3abop Bo3ayxa 4115 BHYTPEHHEN YCTaHOBKM

Mpoxop yepe3s creHy
E 90°-noBopoT
n BosaywHbIi kaHan

E 3alwuTHbIe CeTKN

Puc. C.3.4-2 TloTok BO3Ayxa B kaHane

u—u ITITTTTITITTITITITITIT1T
Ei
A il
D]
| T
1

R B

Bo3gywHbIn kaHan
3ByKousonupytollee
NoKpbITHe

CeTka

MepdopupoBaHHbIN NIUCT
(Heo6xoAMMO TONBKO

npy HanM4yumn NpsiMbIx yrros
B LUAxTe)

3awuTHas peleTka
Mpoxop 4epes cTeHy

C.3.4 BHyTpeHHAs ycTaHOBKA BO3AYILHO-
BOASAHbIX TENNOBbLIX HACOCOB

[lnsi TennoBbIx HACOCB YCTAHOBNEHHbIX BHYTPY
nomeLLeHnst HeoBXOAMMO OpraHN30BaTh CUCTEMY
MOABOASILLMX BO3AYXOBOZIOB HApYXHOTO BO3AYXa.
MMoaToMy HeoBX0AMMO NPOBECTU pacyeT NoTepu
[aBleHNs B HUX.

B TexH14eckoM nacrnopTe Tennosoro Hacoca
yKkasaHa Benu4MHa NafeHus AasneHns Bo3myxa,
KOTOpOE MOXET NPeof0oNeTb BEHTUNATOP.
CornacHo aToi BENUYNHbI HE0BX0AUMO
MPOBEPUTL MPONYCKHYHO COCOBHOCTb MPUTOYHBIX
BO3/1yXOBO/0B.

[agexve paBneHus BO3[yxa B KaHanax
3aBUCUT OT UX I'IpOI'I)/CKHOVI cnocoBHoCTH U
KOHCTPYKTUBHbIX 3N1IEMEHTOB U YKa3blBA€TCA B
TEXHNUYECKOM nacnopTe TennoBoro Hacoca.

Ap< ApLloﬂ

Ap Obwee nageHue gasnexns B [a
Apmrl Honyctumoe nageHve aaenexus B lNa

Ap =Y Ap1+ Y Ap2+ Y Ap3

> Ap1 Cymma conpoTUBEHMIN 3NIEMEHTOB
npoxopa Yepes CTeHy

> Ap2 Cymma aspoanHaMnyecknx
COMPOTUBNEHMI KoneH 90°

> Ap3 Cymma conpoTMBEHUS 3aLLUUTHBIX
MOrOAHbIX CETOK

[ins coeanHeHNs SNEMEHTOB BO3ALLUHbIX
kaHanoB Heobxoaumo obpalyatb BHUMaHWe

Ha HeAOMYCTUMOCTb YMEHbLUEHMS TPOXOAHOTO
ceyeHns kaHanos "B cBeTy", 4Tobbl U3bexatb
BO3HUKHOBEHWS a3pOANHAMUYECKNX LLIYMOB.
Moatomy obpalLaiiTe BHUMaHWE Ha HaLu
peKkoMeHAaLuUy No OpraH13aLmmn ABUKEHUS!
BO3JyXa BHyTPU KaHanoB, NPeACTaBNEHHbIX HA
puc. C.3.4-2.
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Tennosow Hacoc 14 kBT, ycTaHOBNEH BHYTPY.

MakcumanbHo [onyCTUMbIA Nepenaa AaBneHus
yKasaHHbIN B TexnacnopTe paseH 45 Ma.

[insi opraHu3ayuy nogayu Bo3ayxa Heobxoaum
KaHan anuHoit 3,5 m,

Bo3ayLwHbIA kaHan COCTONT n3:

* 10 npsmbIx anemeHToB N0 0,35 M = 3,5 M
+ 1 koneHo 90°

¢ [ABYX 3alUTHbIX CETOK

Tennoso# Hacoc 350-A, MowHoCTb 14 KBT
Pacxop Bo3ayxa 4000 M3y
[onycTumbl nepenag faBnexus ApnoI1 45T1a

ConpotusneHue npoxofa Yepes cteHy: 0,07 Ma
ConpoTusnexue koneHa 90°: 2,0MNa
ConpoTuBneHue 3awuntHblx ceTok: 20 Ma

Obuiee nageHne faBneHus
Ap=3,5-0,07Ma+2,0Ma+2-20MMa=42245Ma
Ap < Ap/Jon

BeiGpaHHas cuctema BO3/yX0BO/I0B A0MYCTUMA K
Vitocal 350-A mn 14 «BT paBoTe C ykasaHHbIM TENNOBbLIM HACOCOM.

3BykoBasi MOWHOCTL L
— CtyneHb BeHTUnatopa 1 56 nb(A)
— CTyneHb BeHTURsITOpa 2 57 oBb(A)
— CTtyneHb BeHTUNsTOpa 1 59 nB(A)
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D [NpoekTupoBaHue ycTaHOBOK

Mocne pacCMOTpPEHUA pa3nnyHbIX BUOOB NCTOYHNKOB I'IepBI/NHOI7I QHEpPrnn Anda TennoBbIx
HacocoB, B 3TON rMaBe OCHOBHOE BHUMaHWe yaoenaetca pa3nnuyHbiM CUCTEMHbBIM KOMMOHEHTaM.
Tonbko npaBUnbHbIM NPOEKTUPOBAHNEM OnpeaendeTca S(beeKTBHOCTb pa60TbI BCeil CMCTeMbl

B LIENOM.

OhheKTMBHOCTL paboThl BCEN CUCTEMBI B LIENOM
[OCTUraeTcs ONTUMarbHbIM B3aUMOLENCTBIEM
BCEX CMCTEMHBIX KOMNOHEHTOB. NPOEKTUPOBaHME
1 MOHTaX CHCTEMbI OTOMNEHNS JOMKEH 0TBEYaTb
TpeM BaxHelwmm acnektam: KOMGOpTy Ans
notpebutens, 6e3onacHoCTM akcnyaTalmmu

1 MUHUManbHbIM 3aTpaTam nepBUYHON 1
BCMOMOraTenbHOI 3Hepruu.

B aTom rnaBe npeacTtaBneHa uHgopmaums no
MPOEKTUPOBAHMIO 1 MOHTaXY CUCTEMbI
OTOMNEHMS C TENMOBbLIMW HACOCaMH, KOTopas
BaXHa ANs NpaBuUNbHOro nogbopa 0CHOBHOIO
obopynoBaHus 1 He0BXOANMBIX CUCTEMHBIX
KOMMOHEHTOB. B KOHLie rnaBbl NpeAcTaBneHb
OCHOBHbIE BOMPOCHI 1 MOMOLLb NPK

MPOEKTUPOBAHMM.
86 DA Pexumbl paboTbl

87 D11 MoHoBaneHTHbIN pexum paboTbl

87 D.A.2 BwBaneHTHbI pexum paboTsl

89 D.1.3 KackapHas ycTaHoBka

90 D.1.4 KombuHMpoBaHWe C BO30BHOBNSAEMbIMI UCTOYHUKAMM

92 D.2 BTOpPUYHbLIN KOHTYP

93 D.21 Topsdee BogocHabxeHue (TWE)

106 D.2.2 Ortonnexve

111 D.2.3 OxnaxpeHve

116 D.3 BbIGOp MOWHOCTM M NOMOLUL B NPOEKTUPOBAHUM
117 D.3.1 Onpenenexne MOLHOCTY TENNOBOrO Hacoca

118 D.3.2 MMomoLwb B BbIGOpe THNa TENNOBOro Hacoca
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DA Pexumbl paboTbl

Pexumbl paboTbl

B 3aBUCHMOCTM OT XapaKkTepa OTONSIeHMs U HeoBX0AMMOCTH Pa3NIMYHbIX TemnepaTyp Ans
OTONNEHMs, CylecTBYeT BbIGOP TUNa TENNOBOro Hacoca UM ero KOMGUHaLMK ¢ APYrUM

TennoreHepaTopoM.

OhhekTBHOCTL paboThl TENNOBOMO Hacoca

B 3HAYUTENbHO CTEMEHW 3aBUCUT OT TUNA
NPUMEHSIEMOIA OTOMMTENBHON CUCTEMBI

1 HeoBxoaMMOro rpaduka TemnepaTtypsl
noaayu. Mpu HOBOM CTPOUTENLCTBE
Hanbonee adhdeKTUBHO CNONbL30BaTH
HW3KOTEMNEpPATYpPHbIE CUCTEMbI OTOMIEHUS,
Takue, kak naHenbHbIe U3nyyaTenu, cucTeMsl
Tennoro nona u ap. MNpu MoaepHM3aLmm Takxe
BbISIBMISIKOT ONTUMarIbHbIE KOHCTPYKTOPCKUE CXEMbI
BO3MOXHOCTI NPUMEHUS TEMIIOBOTO Hacoca
kak B MOHOBAINEHTHOM peXuMe aKcnyaTaLum,
TaK 1 B G1BaneHTHOM npu HeobXxoaMMoCTH

Bonee BbICOKVX Temnepartyp. Tennosoi

HacoC B CUCTEME OTOMNEHUS ABNSAETCS O4EHb

3P PEKTUBHBIM PELLEHNEM NPY NPaBUILHOM
nopbope Tvna TENMNOBOro HAaCOCa, KOMNETEHTHOM
NPOEKTUPOBAHINN YCTAHOBKM 1 €€ NHCTanALuK.

Kak 6b1110 0TMeuYeHO BblLLe, TENNOBbIE HACOCHI
MoryT paﬁOTaTb Kak B MOHOBalneHTHOM pexunmve,
TaK 1 B GMBaneHTHOM. anI‘-IeM B GMBanNeHTHOM
pexunme BO3MOXHa akcnnyatayma co BTOpbIM
TennoreHepaTtopom Kak B MNONTHOM napannesibHom
pexunmve, Tak 1 HaCTU4HOM.



D.1.1 MoHoBaneHTHbIN pexUM paboThbl

B aTOM pexume akcnnyaTalum TennoBoi Hacoc
SBNAETCH 6AUHCTBEHHBIM UCTOYHWUKOM TEMMa
Ansi NOMELLEHWs, BKItoYast OTONMEHME U ropsiyee
BofoCHabxeHue. Tpebyemas MakcumanbHas
Temnepatypa nofauu B OTONUTENbHYK CUCTEMY
B JaHHOM Cyyae A0MxKHa bblTb HEMHOTO HIXe
MaKc1MarbHO BO3MOXHOW TeMNepaTypbl nofaum
TEMNroBOro Hacoca.

Puc. D.1.1-1  MoHOBaneHTHbIN pexum

100

-10 0 +10 +20
HapyxHsa Temnepatypa (°C)

OTtonuTtenbHas Harpy3ska (%)

—— OTOMWT. Harpy3ka
. = Mpanunua
TensioBoi Hacoc
TeMN.oToNMeHus

D.1.2 BuBaneHTHbIN peXxUM paboTbl

MMpn HeobxoanmocTy B Gonee BbICOKMX
TemnepaTypHbIX rpacukax CUCTEMbI OTONNEHNS
NCNONb3YHOT BTOPOW UCTOYHNK Tenna. B

9TOM CIly4ae TennoBoi HAacoC BbICTynaeT

Kak OCHOBHOW TennoreHeparop, a 6onee
BbICOKYI0 TEMMEpPaTypy CUCTEMbI OTOMNEHUS
obecneynBaeT AOMOMHNUTENbHBIA NUKOBBIN
koTen.Ecnu B aTOM Cryyae ucnonb3yetcs
aneKTpoHarpeBaTenbHblil KoTen (1
9neKTpoHarpeBaTenbHas BCTaBKa) - FOBOPST O
MOHO3HEePreT4eCcKoM pexinme paboTbl CUCTEMBI.

D.1.2.1 MapannenbHbliii pexum padoTbl

TennoBon Hacoc MOXeT ObITb €ANHCTBEHHbIM
TennoreHepaTopoM Ha 06beKTe TONbKO A0
onpeneneHHo TemnepaTypbl HapyXXHOro
BO3Ayxa (Touka bruaneHTHOCTH). Huxe aToi
TemnepaTypbl 4OMKEH BKIOYATLCS BTOPOIA
TennoreHepaTop.

[Mpn onpeaenexnn TeNNOBOM HArpysKku 1
BblIbOpa pexuma akcnnyaTalum TennoBoro
Hacoca y4MTbIBAIOT: MOHOBANEHTHBINA PEXUM
paboTbl TENNOBOro Hacoca BneyeT 3a coboil
MOMHYI0 Harpy3Kky B TeYEHUW BCEro roaa, a
napannenbHblil N03BONSAET BbIPOBHATb HArpy3ky,
ncnonbays Ans 3UMHUX MakCMyMOB MUKOBBINA
koTen. Beibop pexuma paboTbl BNnSET Takxe

Ha KONN4eCTBO 30HA0B, UX MPOTSKEHHOCTb MM
nnowiasb NOBEPXHOCTN 30HA0B.

[ons paboTbl TeNnoBoro Hacoca Bo BCEVl
cucteme onpegensetcs no puc. D.1.2-4.

Puc. D.1.2-1  TMapannenbHbii pexum

TennoBon Hacoc siBnsieTcs Moo
€IMHCTBEHHbIM UCTOYHUKOM
Tenna (puc. D.1.1-1) nu6o

100

S
©
g ® A obecneyeH nofepXKoi BTOporo
o
S 60 i TennoreHepartopa (puc. D.1.2-1).
5 i
) !
5 :
S 2 |
g : B
o 9 '
-10 0 +10 +20
HapyxxHsis Temnepartypa (°C)
Touka

= OTonuTenbHas Harpyska ﬂ ©GuBaneHTHOCTH
TennoBow Hacoc Temnepartypa

BTopoii TennoreHepatop oTonneHus
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D.1 Pexumbl paboThl

Pewatowum aktopom npm
NpOeKTUPOBaHNS fBNsAeTCS
peLueHue: Nubo TenNoBol Hacoc
npy JOCTUKEHUN TOYKM
61BanNeHTHOCTM BbIKNIOYaETCS
nonHocTbto (puc. D.1.2-2), nu6o
npogomxaet pabotath ¢
BKMIO4YaeMbIM napannenbHo
BTOPbIM TENNOreHepaTopom
(puc. D.1.2-3).

YyacTue TennoBoro Hacoca B
BuBaneHTHOM pexume
aKcnnyaTtaluv onpefensercs
TOYKOV OBaNEHTHOCTY 1
BbI6pPaHHbIM PEXUMOM PaboThI.

Puc. D.1.2-2  AnbTepHaTUBHbBIN PEXUM

80 A}

OtonuTenbHas Harpy3ska (%)

-10 0 +10 +20
HapyxHssa temneparypa (°C)

~—— OTonuT. Harpy3ka

Tennosow Hacoc u Touka GMBaneHTH.

Bropoii TennoreHepatop E Temn. otonneHus

D.1.2.2 AnbTepHaTUBHbIN PEXUM

TennoBom HAacOC B 3TOM PEXUME HECET NONHYH0
TENNoBYIO Harpy3ka obbekTa noka He OCTUTHET
TOuKN BrBaneHTHocTu. Mocne 3Toro oH
OTKMKYaeTCs, a BCIO Harpy3Kky BOCAPUHUMAET
BTOPOW TeNOoreHepaTop, KoTopbIii obecneynsaet
HeoOX0AMMbI TEMNepaTypHbI rpadiuk.
[MepBMYHBIA UCTOYHUK TENNA PACUUTLIBAETCS

Ha MaKcUMarbHyI0 TENMOBYI0 Harpy3Kky AaHHOMO
06bekTa ¢ He06X0AMMBIM PAc4ETOM ry6uHbI
CKBAXWH UMW NOLLAN NOBEPXHOCTU rPYHTOBBIX
KOMNeKTOpOB.

D.1.2.3 MapannenbHblit pexum
B aTOM pexume TennoBon HacOC HeCET TOMbKO

TENNOBYH HArpy3Ky [0 TOYKM GUBANEHTHOCTW.
3atem yHKLMI0 gOrpeBa BOCIPUHUMAET

Puc. D.1.2-3  [MapannenbHblit pexum

100

80

60

40

20

OtonwuT. Harpy3ka (%)

0

e _____

-

0 +10 +20
HapyxHsis Temnepatypa

—— OTonuTenbHasa Harpyska u Touka GUBaNeHTH.

Tennoeou Hacoc E BbiknioueHne

BropoWi TennoreHepatop TenNIoBOro HACOCa

E Temn. otonnexus

Ha cebs BTOpoW TennoreHepaTop, KOTopbIi
HarpeBaeT TennoHoCUTENb A0 HeobXoaNMoN
TemnepaTtypbl rpacduka oTonneHns. Tennosomn
Hacoc npogomxaeT pabotaTb BMECTe CO BTOPbIM
TennoreHepaTopoM B NapanmnensHoM pexume.

Kak 1 B nepBoM cnyyae (anbTepHaTUBHbIN
pexum), Npu He0bXOAMMOCTH BKITIOYEHMS
BTOPOro TennoreHepaTopa, oH 6epeT Ha cebs
MaKcUManbHyI0 Harpy3ky Ans nogaepxaxus
onTumanbHoro KM yctaHoskw.

[ons TennoBoro Hacoca HarnsigHo
NpeacTaBneHa B HEMELKOM NPOMbILLIEHHOM
crangapte DIN 4701-10 1 MOXET ObITb Takxe
pacuutana no VDI 4650

(cm. puc. D.1.2-4).

Puc. D.1.2-4  Yyactue TennoBoro Hacoca B napannensHom pexume no DIN 4701 yacTb 10

bei biv.-altern. Betrieb

Bivalenzpunkt 9. [°C] -10 -9 -8 -7 -6 -5 -4 -3

Leistungsanteil u [-] 0,77 | 0,73 | 0,69 | 0,65 | 0,62 | 0,58 | 0,54 | 0,50
Deckungsanteil o, [-] | 1,00 | 0,99 | 0,99 | 0,99 [ 0,99 | 0,98 | 0,97 | 0,96
bei biv.-paral. Betrieb

Deckungsanteil o, [-] | 0,96 | 0,96 | 0,95 | 0,94 | 0,93 | 0,91 | 0,87 | 0,83
bei biv.-altern. Betrieb

Bivalenzpunkt 9, [°C] -2 -1 0 1 2 3 4 5

Leistungsanteil u [-] 0,46 | 0,42 | 0,38 | 0,35 | 0,31 [ 0,27 | 0,23 | 0,19
Deckungsanteil o,,, [-] | 0,95 | 0,93 | 0,90 | 0,87 | 0,83 | 0,77 | 0,70 | 0,61
bei biv.-paral. Betrieb

Deckungsanteil o, [-] | 0,78 | 0,71 | 0,64 | 0,55 | 0,46 | 0,37 | 0,28 | 0,19




D.1.3 KackapHas yctaHOBKa

Tennosble HacOChI B HAacTosLLEee BpeMs
rnaBHbIM 06pa3oM NPUMEHSIOTCA B CUCTEMAX
TENnocHabxeHns YacTHbIX AOMOB UK
koTTeaxen. MpoekTupyemas MOLHOCTb Takux
00BbEKTOB MOXET BbITb MONHOCTbIO NOKPbITA

YXe UMEIOLMMUCS CEPUIAHO NPON3BOSALLMMMUCS
TennoBbIMK Hacocamu. Kpome atoro, pacTet
NpUMeHeHNe TENMOBbIX HACOCOB ANs 00bEKTOB
Donbluel MOLYHOCTH, TakiX Kak MyHULMNanbHble
MHOTOKBapTUPHbIE [IOMa, KOMMYHarbHble
00beKTbI 1 06BEKTbI MIHAYCTPUANBLHOTO CEKTOpA.
3pech TennoBble Hacockl 06ecneynBaloT He
TONbKO OTONNEHWE W ropsyee BOfOCHabXeHve,
HO 1 €CTECTBEHHOE OXNaXAEHNE NOMELLEHMI.

[ins 9TuX LUenen JOCTYNHbI Kak CEPUINHO
13roTaBMNMBaeMble HAacOChl, Tak 1 BbINOMHSIEMbIE
nog 3akas. Hanpumep, ans obecneyeHus
BbICOKOW 9hhEKTMBHOCTM N5l 00BEKTOB
O0nbLUOI MOLLHOCTY TENOBbIE HACOCHI
00bEAMHAOTCS B KACKAKHYI0 YCTaHOBKY.

KackagHas ycTaHoBKa COCTOMT U3 HECKOMbKMX
Moaynei u obecneynsaeT cnegytome
NpenMyLLecTBa; OTAemMbHbIE MOAYNN MOTYT
BbITb NIErko MOAKMIOYEHbI K AEACTBYIOLLEN
yCTaHoBKe Ha NoGoM aTane passuTUs 0GbekTa
11 CNOCOBCTBYIOT rMGKOMY MPOEKTMPOBAHNIO
CMCTEMbI OTOMMEHMS B Lienom. Takum oGpasom,
MOXHO OBBEAUHUTL B €AMHYI0 CETb MOAYIN
Pa3MMYHOI MOLLHOCTY C PA3NUYHbIMU
TemnepaTtypamu nogadu.

[ins obecneyerns bonbluei
MOLLHOCTY OTONNEHNS
OTAENbHbIE MOLYNN TENMOBbIX
HacocoB 06bEANHATCS B
Kackag.

D.1.31 KackapHas yctaHOBKa €
NOCTOAHHbIM YPOBHEM TEMNEPATypbl

KackagHas cuctema moxeT ObITb OpraHu3oBaHa
Takum 06pasom, 4To Npu NepeMeHHON TennoBon
Harpy3ke 6ygeTt nocnefoBaTenbHO BKIOYATLCS
TO KONMYECTBO MOAYNEN, KOTOPOe Heo6Xx0AUMO
AN ONTUMasbHO paboThbl CUCTEMBI
TennocHabxeHus B uenom. Tennosas Harpyska
00bekTa OTCNEXMBAETCS KOHTPONNEPOM
KackaZHoro ynpaBneHus TENNoBbIMIU Hacocamu
C COOTBETCTBYHOLMM yNpaBAEHUEM OTAENbHBLIMA
MoZynsiMu B kackage. B kauecTBe obLuero
3HaMeHaTens UCnonb3yKTCs NoKasaHus
Temnepartypsbl "obpatku”.

D.1.3.2 KackapgHas ycTaHOBKa C
pa3nnyYHbIMU YPOBHAMM TEMNEPATYpbl

Cuctembl TennocHabxeHns ¢ pasnuyHbIMU
YPOBHSAIMM TeMMepaTypbl Nogayun MoryT

ObITh TaKXe yCneLHO peanin3oBaHbl C
TENNOBbLIMW Hacocamu paboTaoLLMMK B
kackage. Hanpumep, MHOrokBapTUpHble JoMa

C pa3aeneHHbIMIU KOHTYpamn OTOMNEHNS U
ropsiyero TeNNocHabXeHNs, nepBbIe U3 KOTOPbIX
obecneunBaTCs TENOBLIMI HAaCOCAMM C
Temnepatypoit nogaum 70 °C, a BTOpbIE -
Temnepatypoi 4o 60°C. 310 HEBO3MOXHO 6bINo
Obl OCYLLECTBUTb, MMES TOMLKO OAWH MOAYMb
TENNOBOro Hacoca.
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Puc. D.A.3-1 KackapHasi ycTaHoBKa




D1 Pexumbl paboTbl

PacconbHo-BoasHOI TENNOBON
Hacoc Vitocal 343-G ¢
NOLAEPKKON COMHEYHbIX
KONNEKTOPOB.

Puc. D.1.4-1 TennoBoi HAacoC KOMMaKT

D.1.4 KomOuHauma ¢ anbTepHaTUBHbIMM
MCTOYHUKAMMK IHEPIUm

Tennosble HacoChl MOTYT BbITh Kak
€AVHCTBEHHbIMW reHepaTopamu Tenna,

TaK 1 pabotatb B KOMEGMHALWK C APYTUMK
anbTepHATUBHLIMU UCTOYHUKAMU SHEPTUN.
BecbMa ahhekTBHBIM SBNSETCS coveTaHne
TEennoBbIX HACOCOB C CONHEYHbLIMM
KonnekTopamu unm kotnamu, paboTaroLmx Ha
APEBECHOM TOMMMBE.

D.1.4.1 TennoBble HACOCbI 1 COJTHEYHbIE
KONneKkTopbl

CoueTaHue TennoBbIX HACOCOB 1 COMHEYHBIX
KONNeKTOpOB JaeT BO3MOXHOCTb COENHNTD
1CNoNb30BaHNe ABYX BO306HOBNSEMbIX
anbTepHaTUBHbIX BUAOB NEPBUYHON SHEPTAN B
addekTnBHyt0 cuctemy otonnenus. Kak u B nape
C NBbLIM JPYriiM UCTOYHUKOM TeNna TennoBoi
HaCcoC COBMECTHO C COMHEYHbIMI KOMMeKTopamu
MoxeT obecneunTb ropsyee BofocHabxeHve,
oTOMNeHMe 1 NOAOrpeB NnaBaTenbHOro
6acceiiHa. CooTBETCTBYIOLLME NPUMEPDI
NPOEKTUPOBaHNS Yka3aHbl B HACTOSLLEM
pykoBogcTse B rnase C.3.

CorHeYHble KONMeKTopbl NO3BOMSKOT NOBLICUTH
3O PEKTUBHOCTL OTOMUTENBHOM CUTEMBI C
TENNOBbLIM HACOCOM, BOCMIPUHUMAs Harpy3ky
ropsYero BoAoCHabXEHNS B TEYEHUM NOYTY
nonyrofoBoro nepuoga. B komnnekcHo
nporpamme NocTaBku JOCTYMHbI KOMNAKTHbIE
TENOBbIE HACOCHI C YXXe MHTErPUPOBAHHOM
HACOCHOW rpynmnov U CUCTEMHbIMU
NOAKIOYEHUAMI COMHEYHBIX KONNEKTOPOB (CM.
puc. D.1.4-2).

BOSAYLLIHO-BO,EIHHbIe Tennosble HacoChbl

C NnoBbllLeHneM Hapy)KHOI;I TemnepaTypbl
YBENMN4YMBAKOT CBOK NPOU3BOANTENBHOCTb, KOraa
Tennosagd Harpyska MMHUManbHa, N03TOMy Ha
NOMOLLb NPMUXOAAT COJTHEYHbIE KONNEKTOpbI.

B cBA3K € HU3KOI TEMNEPATYPOI NoAaYM B
cucTemy TennocHabxeHns TennoBbIX HACOCOB,



noanepxka CoONHEYHbIMI KonnekTopamu
C BbICOKO TeMMepaTypoil noga4n Becbma
3heKkTUBHA M NO3BONSET HaKaNnMBaTh
TeNno B KOMOMHMPOBAHHBIX UMW OTAEMNbHBIX
€MKOCTHbIX HAaKOMUTENAX AN ONTUManbHOro

pacnpeieneHua ero B cucteme TennocHabxeHus

B T€YEHUN CYTOK.

KOMGMHaLI'MFI npuUMeHeHna TennoBbIX HACOCOB C

COJTHEYHbIMU KONNEKTOpaMu 04eHb 3¢)¢)eKTVIBHa

W Npu nogorpese nnaBatenbHbIX GacceiHoB.

TennoBoit Hacoc B TakoM cryyae byneT pabotats

TOJTbKO B NMUKOBbIX pexnmax.

D.1.4.2 TennoBo# Hacoc K
TBEPAOTONNUBHbI KOTEN

Ele ogHa BO3MOXHOCTb NPUMEHEHNS
anbTepHATUBHbIX NCTOYHUKOB 3HEPrin B
CUCTEME OTOMNEHUS C TENNOBLIM HACOCOM

- UCMONb30BaHWe TBEPAOTONIMBHOTO KOTNa.
3710 MOXeT BbITb Kak NENMeTHbIN, Tak U KoTen
ans paboTbl Ha NONEHbSIX, LLENe, KaK C Py4HON
3arpy3koi, Tak 1 C aBTOMaTUYeckor nogayen.

Fm,qpaBquCKylo CBA3b yCTpOVlCTB Heobxoaumo
OpraHM3oBbIBaTb Yepe3d HaKoNUTENbHYIO
€MKOCTb. YCTPOMCTBO ynpasneHna TennoBbiM
HaCcOCOM KOHTpONMpyeT Temnepartypy noga4u
B CUCTEMY OTOMNNEHNA U NpuU HeobxoaMmMocTy
NOAKM0YaeTCs 4Ns NOKPLITUS MKOBOIA
Harpysku. Mpu KOM6I/1HaLI|I/1I/1 TennoBoro Hacoca
W TBEPAOTONNNBHOIO KOTna Heobxoaumo
npegycmoTpeTb 3alunTy TeNNOBOro Hacoca ot
BbICOKON TemnepaTypbl noga4un HaKoONUTENbHOM
eMkocTu. [ins aToro CNnyxunt yCTp0l7ICTBO -
OorpaHn4nTens TemnepaTypbl.

Puc. D.1.4-2  EMKOCTHbIV BOfOHarpeBatenb

EMKOCTHbI BogoHarpesatens
Vitocell 100-CVW ¢ cuctemHbIMn
MOAKMHYEHNSMU CONHEYHbIX
KONNEeKTOpOB.

Puc. D.1.4-3 TennoBoW Hacoc 1 TBEPAOTONMMUBHbIV KOTEN

~ O

. [A] ) mmm e
o \Z
ﬂ 3alUTHBIN OrpaHNYUTENb TeMnepaTypbl E TBepaotonn. koten

an/IMeHeHI/Ie TBEPAOTONIMBHOTO KOTNAa B CUCTEME C TENIOBLIM HACOCOM.
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D.2 BTOpuMYHbIN KOHTYP

BTOPUYHLIN KOHTYP

B pononHeHue kK npaBMNbLHO BbIGPAHHOMY NePBUYHOMY UCTOYHUKY TENNa U ONTUMaNbLHO
nogo6paHHoi Moaenu o6opynoBaHus Gonbluyto ponb B 3 eKTMBHOCTH PaboThl
OTONUTENbLHOM CUCTEMbI UTPAET FPaMOTHOE NPOEKTUPOBaHUE U NPOdECCUOHANbHbIN

MOHTAX TennoBbIX HACOCOB.

MakcumanbHas Temnepartypa nofadun cuctembl
OTOMNEHMS, OpraHn3aLmns cxeMbl Nogmeca,
HeobXoaMMbIN 06BEMHBIN Pacxoa ropsyeit

BOAbI, r1apaBnnyeckas cxema BTOPUYHOTO
KOHTYpa - BCe 3T0 BNUAET Ha BENNYNHY
NePBUYHBIX SHEPro3aTpar U, B UTOrE, Ha BENUYUHY
n3aepxek Ha TennocHabxerme. 310 kacaetcs
no6oil CoBpeMeHHOM aHeproatekTUBHOM
OTONUTENBLHO TEXHUKN. B ccTeme oTonnerus ¢
MpYMEHEHNeM TENOBbIX HAaCOCOB OLINGKK NPy
NPOEKTUPOBAHNN U HErPaMOTHOM BbIMOITHEHUN
MOHTaXa MOTyT MPUBECTM K 3HAYNTENBHON NOTEPU
atbchekTnBHOCTH paboThl cucTeMbl. BonbLue, yem,
HanpuMep, B CUCTEME C KOHAEHCALMOHHLIMM

KoTnamu.

Heobx0a1Mo NOMHHTb, YTO TENMOBbIE HACOCHI
paboTatoT ¢ MakcMarnbHoN AdEKTUBHOCTbIO
npu nepenagae Temneparyp B0 BTOPU4YHOM
koHTYype mexay 5 u 10 K. bnarogaps atomy
obecneunBaeTcs Bbicokas apeKTMBHOCTb
npoLiecca KOHAEHCaLM, NO3BONSIOLLEro
yBENUYNYUTB 06LLYI0 3 EKTUBHOCTL paboTh
CMCTEMbI OTOMMEHNS U TOPSYEro BOAOCHABKEHNS.

PexnMbl 0TONNEHMS 1 ropsiero BOAOCHabXeHMs
B OTAENbHOCTN 6yﬂyT paccMOTPEHbI B 3TOM rMase
HUXe.



D.2.1 lopsavee BogocHabxeHue (FBC)

MpuroToBneHne ropsyen BOAbI C NOMOLLbI0
TENOBbIX HACOCOB MOXET OCYLLECTBAATLCS
CNeayoLLMMU bIAaMm CXem:

B |leHTpanbHoe ropsyee BOAOCHabxeHue
TENOBbIMW HAacOCaMM

B |leHTpansHoe BC ¢ HakonuTensHbIMM
EMKOCTSIMN

B |leHTpansHoe BC ¢ HakonuTensHbIMM
€MKOCTSIMI 11 OTOMNNEHNE

B [leyeHTpanuaoBaHHoe MBC nokBapTMpHbIX
aBTOHOMHbIX CUCTEM

B [leyeHTpanuaoBaHHoe BC anekTpnyeckumm
BCMOMOraTenbHbIMI YCTPONCTBaMM

D.21.1 Temnepatypa v rurueHa

Mpy NPOEKTUPOBaHUN BHYTPEHHUX CUCTEM
ropsiyero BofoCcHabxeHUs AOmKHbl ObITh
cobnoaeHbl ABa OCHOBHbIX TpeboBaHus: U3
TUrMEHNYECKNX COOBpaXeHuit, EMKOCTM 3anaca
ropsiyeit Boabl AOMKHbI ObITh Kak MOXHO MEHbLLE
A5 [aHHOW CUCTEMbI TOPSIYEro BOLOCHABXEHNS
00bekTa, YToObl 06ecneynBancs NoCTOSHHbIA
MOJHbIA pacxo ropsiyen Bogsl. Yem MeHbLue
00beM HaKOMUTENbHbIX EMKOCTEN, TEM

Gonee npou3BOAUTENBHBIMU AOMXKHbI ObITb
TennorHepatopbl. CoBpeMeHHble OTONUTENbHbIE
ycTpoicTBa ¢ 60MbLIMM MOAYNSLMOHHBIM
[AnanasoHOM MOLLHOCTY NO3BOMNSAKT COBMOCTM
3TN ycnoBus 1 nogobpatb oNTUManbHbIe
ycTpoiicTBa 63 BONbLUMX MHBECTULMOHHBIX
3aTpar.

Mpw orpaHKYeHoit MOLLHOCTM TEMNIOBOTO
Hacoca NUKoBbIE Harpy3ku GymyT NOKpbIBATHCA
TENMNOM 13 eMKOCTHbIX HAKOMUTENEN, NO3TOMY
HeobxoaumMo cobnoCTH 3TN HEOOXOANUMbIE
YCIOBMS 3KCMNyaTaLui Npu NpOeKTUPOBAHMU.

Pabouuit pokymeHt DVGW W 551 onpepensiet
pasnnyHbIE TUrNEHNYECKNe acnekTbl YCTAHOBOK
manoil n bonbLuoit MowHocTu. K yctaHoBkam
Marnoil MOLYHOCTW OTHOCAT YCTaHOBKM ANs
VHAMBUAYaNbHbIX JOMOB U KOTTEXel C
00EMOM HaKOMMUTEeNbHON eMKOCTI OKOJO

400 n v o6beMoM TENNOHOCUTENS B CUCTEME
BHYTPEHHUX COELMHUTENbBHBIX MarucTpanen
MEX/y EMKOCTHbIM HaKOMUTENEM U UCTOYHIUKOM
Tenna He 6onee 3 nuTpoB.

MHorokBapTUpHble AoMa, 0(MCHBIE NOMELLEHMS
1 MyHULMNAmNbHbIE 06BEKTHI OTHOCATCS K

ycTaHoBKaM DOMbLLOI MOLHOCTH, C 06EMOM
HakonuTenbHbIX emkocTen bonee 400 NMTPOB K1
BOA0COAEPKaHNEM B Kax[10i COeAUHNTENBHON
marucTpane Mexzay HakonuTENbHOM EMKOCTHIO 1
TennoreHepatopm bonee 3 NUTPOB.

Mpegnucanus DVGW-W551 Tpebytot
cobniofieHus Ans ycTaHoBOK 6OMbLLOV
MOLLHOCTY YPOBHS TEMNepaTypbl He MeHee

60 °C B HakonuTene MBC. Temnepatypa obpatku
B LIMPKYNSALMOHHOM KOHTYpPE OMKHa BbITb HE
meHee 55 °C.

[lnsi pexwuma ropsiyero BoAoCHaGkeHus
nopapasymeBaeTcst 06513aTeNbHbIN Harpes
BO/bl HE MEHEE OAHOTO pasa B jeHb MUHUMYM
p0 60 °C nnu Bbiwe. [ins yctaHOBOK Manoi
MOLLHOCTI NOApa3yMeBaeTCs NOAAEPXaHe
Temnepartypsbl Ha Bbixoge 60 °C.

TennoBble HAaCOChI CTaHAAPTHOMO UCMONHEHMS
paboTatoLme Ha 06bIYHOM XJTaAoreHTe
AOCTUralT MaKCUManbHON TeMnepaTypbl
nogaumn mexay 55 °C n 65 °C. Mpu
MakcUManbHo TeMnepaType nogayu paBHoi
55 °C - temnepatypa 'BC cocTaBnsert

48 °C, a npu Temnepatype nogaun 65 °C
cocTaBnseT makcumym 58 °C. [ins gocTuxeHums
Takux TemnepaTtyp paboTarT Tennosble
HaCOCbI C O4eHb HU3KUM KO3 ULMEHTOM
npoussoautensHocti (COP 2,5-3,3 ans
TemnapaTypbl NEPBUYHOIO UCTOYHMKA).

[ins yAoBNEeTBOPEHNS TUTNEHNYECKINX
TpeboBaHui TemnepaTypa ropsyero
BOAOCHAGXEHNS MHOTOKBapTUPHbIX AOMOB
AOIKHa BbITb Ha BbIXOAE W3 HakonuTens

He meHee 60 °C. 3To MOXHO OCyLLeCTBUTL

C NOMOLLbH BUBaANEHTHOI CXeMbl (BTOPOro
NCTOYHMKA Tenna) unu cneuyansHbIMU
TENMOBLIMI HAaCOCaMW C TeMMepaTypoi Noaaym
75 °C vy npsiMbIM 3NEKTPUYECKUM HarpeBoM.
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D.2 BTOpWYHbIN KOHTYP

YkasaHue

D.2.1.2 OueHka noTpe6HOCTH

[ins oueHKkn NOTPeBHOCTI Ha NpakTuke
CYLLECTBYET HECKONbBKO NOAXOL0B:

A5 KUNOro CEKTOpa pacyeT BeAeTCs CornacHo
HemeLkoro cTpoutnesHoro ctaHaapta DIN 4708
yacTb 2. YunTbiBas CaHMTapHO-ObITOBOE
OCHalLieHWe KBapTUp B MHOTOKBapTUPHOM AOME
UIN KOMMYECTBO NHAMBULYANbHBIX KOTTELXKEN,
a Takke KONMMYeCTBO NPOXMBALLMX 1
BO3MOXHOCTb OJHOBPEMEHHOTO OTKPbITUS TOYEK
Bogopasbopa onpeaensieTcs NoTpedUTeNbCKUin
uHaekc/umcno N. 3T0T nokasaTenb, Hapsaay

C NPON3BOANTENBHOCTLIO KoTNa 1 NL-

yncna HakonuTens onpesensieT 0CHOBY
NPOeKTUPOBaHMS ropsiyero BOAOCHabXeHMs
obbekTa.

OpHako, Hago yunTbIBaTh, 4TO, K Npumepy, NL-
YKCNOo ropsYEro BOAOCHaBKEHNS C MOMOLLbIO

MowyHocTb npurotoBnexus ropsyen sogel TWW
JomxHa obecneynBaTh pexumM npuoputeTa
NPUroTOBIEHMS TOPSYElt BOAbI NEPEs PEXMMOM
OTOMNMEHNS.

[ns onpegenexus NonHoM Harpy3ku
TennocHabxeHns HeobXoLMMO B NEPBYHO
oyepesb pacyuTaTb OTONUTENBHYIO Harpy3ky

1 Harpy3ky oTonneHus. Mocne aToro
ONpeaensiioT pearnbHyto Harpysky B nepuos
MakcumanbsHoro Bogopastopa ¢ y4yeTom
O[IHOBPEMEHHOTO OTKPbITUS TOYEK Bofopasbopa.
[ns eBponeiickoro NoTpebuTens aTu HOpMbI
npeacTasneHsl B EN 15450 rnasel E Ha npuvepe
CeMbM 13 Tpex YemnoBex.

13 Benn4nHbI MakcumansHom Harpysku ropayero
BOJOCHabXeHNS onpenenarT NMKOBYH
Npon3BOANTENBHOCTL TENOreHepartopa n

Mpn6nmantensHo TENnnoBbIX HACOCOB OT/INYAETCA OT aHaNorM4YHoro MaKCUManbHbI 06beM HAKOMUTENBLHON eMKOCTH.
ycTaHaBnu1BaeTcs nokasartens TpaguLMOHHbIX OTONUTENbHbIX
nokasaTenb eXerogHo KOTIOB.

noTpe6HOCTM B ropsyem
BOZIOCHAOXEHMM Ha 1
yenoseka paBHoro 1,45 kBTy.
[Mpn pacyeTe Temnepatypbl
nogauv 60 °C ato
COOTBETCTBYET 25 NUTpaMm Ha
yeroBeka exefHeBHO.

CornacHo pykoBoAsLMM
Hopmam EN 15450
ONpeAensieTcs pacxof ropsyero

MoaTomy, B NepByto ouepedb, HeoBXoAUMO
obpalljaTb BHUIMAHKE Ha Takie BaXHble
(haKTOpbI, KaK: CyTOUHbII pacxod BoAbl,
MaKCUManbHbIi (MKOBbII) PACXOL, BO3MOXHbIE
noTepu 1 Tennosast NPOM3BOAUTENLHOCTbL
BbIGPAHHOTO TENMOBOro Hacoca Ans PeXUMoB
OTOMNEHMS 1 FOPAYEro BOAOCHABKEHMS.

Puc. D.2.1-1  EN 15450: pacxogpl [BC n ux cootHoweHne

Bofl0CHaBXeHns 1 noTpebneHns ) , Zapfungsdauer bei angeget Massenstrom
Energie | Volumen | Gewiinschter min
3HEPrum NS pasnnyHbIX Zapfart Wert fiir A@ - - - -
. . bei bei bei bei
Kkateropuit noTpeuTene. kWh I K 35Umin | 55Umin | 7,5Umin 9 I/min
Wenig 0,105 3 30 0,9 0,5 0,4 0,3
FuBboden 0,105 3 30 0,9 0,5 0,4 0,3
Reinigen 0,105 2 45 0,6 0,4 0,3 0,2
Geschirrspilen | 0,315 6 45 1,7 1,1 0,8 0,7
wenig
Geschirrspilen | 0,420 8 45 2,3 1,5 1,1 0,9
mittel
Geschirrspilen | 0,735 14 45 4,0 2,5 1,9 1,6
mehr
WViel* 0,525 15 30 4,3 2,7 2,0 1,7
Duschen 1,400 40 30 11,4 7,3 53 4,4
Baden 3,605 103 30 29,4 18,7 13,7 11,4




-2 EN 15450: CpegHuit pacxoa Ha 1 nepcoHy (36 nutpos npu 60 °C)

1-3 EN 15450: CpegHuit pacxog Ha 1 cemblo (6e3 BaHHbl, 100 nutpos npu 60 °C)

Gewiinschter | Mindestwert
Wert fiir A0 von ¢

Energie Bezugsperiode (wahrend fiir den Start

Nr. Tageszeit Zapf- fiir Zapfart der Entnahme | des Zahlens

vorgang Teilspeichersysteme zu erreichen) | der Energie-

nutzung
hh:mm kWh K °C
1 07:00 0,105 wenig 25
2 07:30 0,105 wenig 25
3 08:30 0,105 wenig 25
4 09:30 0,105 wenig 25
5 11:30 0,105 wenig 25
6 11:45 0,105 wenig 25
7 12:45 0,315 Geschirrsplilen 50 0
8 18:00 0,105 wenig 25
9 18:15 0,105 Reinigen 45
10 20:30 0,420 Geschirrsplilen 50 0
11 21:30 0,525 viel 45
Opp [kWh] 21 1,78 0,945
tpp [hh:mm] 14:30 9:00 1:00
36 Liter
bei 60 °C

bei 60 °C

Gewiinschter | Mindestwert
Wert fiir A0 von ¢

Energie Bezugsperiode (wahrend fiir den Start

Nr. | Tageszeit Zapf- fir Zapfart der Entnahme | des Zdhlens

vorgang Teilspeichersysteme zu erreichen) | der Energie-

nutzung
hh:mm kWh K °
1 07:00 0,105 wenig 25
2 07:15 1,400 Duschen 40
3 07:30 0,105 wenig 25
4 08:01 0,105 wenig 25
5 08:15 0,105 wenig 25
6 08:30 0,105 wenig 25
7 08:45 0,105 wenig 25
8 09:00 0,105 wenig 25
9 09:30 0,105 wenig 25
10 10:30 0,105 FuBboden 30 10
11 11:30 0,105 wenig 25
12 11:45 0,105 wenig 25
13 12:45 0,315 Geschirrsplilen 45 10
14 14:30 0,105 wenig 25
15 15:30 0,105 wenig 25
16 16:30 0,105 wenig 25
17 18:00 0,105 wenig 25
18 18:15 0,105 Reinigen 40
19 18:30 0,105 Reinigen 40
20 19:00 0,105 wenig 25
21 20:30 0,735 Geschirrspiilen 45 10
22 21:15 0,105 wenig 25
23 21:30 1,400 Duschen 40
Opp [KWh] 5,845 5,740 2,24
tpp [hh:mm] 14:30 14:15 1:00
100,2 Liter

B nononHeHue k EN 15450 3gecb
ykasaH cpeHuil pacxoa Ha
HeKkoTopble LieneBsble rpymnmbl.
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D.2 BTOpWYHbIN KOHTYP

Puc.D.21-4 EN15

CpepHuii pacxog Ha 1 cembto (¢ BaHHow, 200 nuTpos npm 60 °C)

bei 60 °C

Gewiinschter | Mindestwert
Wert fiir A0 von 6

Energie Bezugsperiode (wahrend fiir den Start

Nr. | Tageszeit Zapf- fur Zapfart der Entnahme | des Zdhlens

vorgang Teilspeichersysteme zu erreichen) | der Energie-

nutzung
hh:mm kWh K °C
1 07:00 0,105 wenig 25
2 07:05 1,400 Dusche 40
3 07:30 0,105 wenig 25
4 07:45 0,105 wenig 25
5 08:05 3,605 Bad 30 10
6 08:25 0,105 wenig 25
7 08:30 0,105 wenig 25
8 08:45 0,105 wenig 25
9 09:00 0,105 wenig 25
10 09:30 0,105 wenig 25
11 10:30 0,105 FuBboden 30 10
12 11:30 0,105 wenig 25
13 11:45 0,105 wenig 25
14 12:45 0,315 Geschirrsplilen 45 10
15 14:30 0,105 wenig 25
16 15:30 0,105 wenig 25
17 16:30 0,105 wenig 25
18 18:00 0,105 wenig 25
19 18:15 0,105 sauber 40
20 18:30 0,105 sauber 40
21 19:00 0,105 wenig 25
22 20:30 0,735 Geschirrsplilen 45 10
23 21:00 3,605 Bad 30 10
24 21:30 0,105 wenig 25
Opp [kWh] 11,655 11,445 4,445
tpp [hh:mm] 14:30 13:55 1:00
199,8 Liter




CeMeitHbI AoM
6 Touek Bogopasbopa ansa 3 yenosek

[lns onpeAeneHus MakcMMarbHOro pacxoaa
'BC Bocnonb3yemcs Tabnuueit Ha puc. D.2.1-4.

19:00 0,705 wenig
20:30 0,735 Geschirrspiilen
21:00 3,605 Bad
21:30 0,105 wenig
Opp [kWh] 11,655 11,445 4,445
tpp [hh:mm] 14:30 13:55 1:00
199,8 Liter |

OnpeneneHMe MaKkcuMmMmarsibHOro pacxoga

Mepron MakcumanbHOro pacxoaa aHeprum
npuxoautes ¢ 20:30 go 21:30 Yyacos — B 3TO
Bpems kaxaas kBapTupa notpebnser
4,445 kBTY aHepruun aons ropsyero

BOAOCHABXeHUs.

OTu¥ faHHble A0MXHbI 6bITb 0653aTeNnsHO
YUTEHbI NPV NPOEKTUPOBAHUN.

Obwas noTpebHOCTb B HE06XOANMON SHEPTUM 3a
I/ICI'IOJ']b3yeMbIl7I nepuopg onpegenserca Tak:

Qops = Nne * Qope nye

Qpps noTpebHOCTL B 3HepruM 3a
ncnonb3yemblit nepuog B KBy

Qppgnye MOTPEGHOCT B €/AMHMLE SHEPTUK 3a
BbIOpaHHbIN nepuop B kBTY

Nyg  KONn4ecTBO nonb3osatenen ¢ OAMHaKOBbIM
npocmnem

Wcxops u3 obLeit noTpe6GHOCTH B 3Heprum
pacyuTLIBETCS KONMMYECTBO SHEPTUN

MpuMep pacyeta Ansl BbIGPAHHON YCTaHOBKM:

Qpps M = 4,445 kB1y
Nye =6

Qppg= 6 - 4,445 Bty

lMoTpebHOCTb B NEPBUYHON SHEPrUM ANS
BbIbpaHHoro nepuopa coctasnsiet 26,67 kBTY.

HenocpeACTBEHHO XS Harpesa NUTLEBON
BoAb! (3Heprum ans MBC).

QDPB

Vs =
oP Cw’ (tsoll - tcw)

Vpp  HEobXxoaumoe Konn4ecTBO NUTLEBOM
Bogbl (FBC) ans ncnonbayemoro nepuoaa
B NMTpax

Qppg  MOTPEBHOCTL B BHEPrIM 11 BbIGPAHHOrO
nepuoaa B KBty

C cneuudnyeckuin 4nsa TennoHocuTens
nokasatens (= 1,163 Bru/kr - K Bogbl)

sl YCTaBKa TeMnepaTypbl HaKonuTens

t,,  TemnepaTtypa XxonofHoil BOAbI

Mpumep pacyeTa Ans BbIGPAHHON YCTaHOBKM

Qppg = 26,67 KBTY
¢, =0,001163 kBru/kr-K
tsoII =60°C
t, =10°C
26,67 kBT
0,001163 kBty/kr-K - (60-10)K
lMoTpebHOCTb B KONMYECTBE NUTLEBOW BOABI ANS
'BC ans BbibpaHHoro nepuoga coctasnset 459 n.

VDP

IMpu pacyeTe notpebneHus sHeprv HeobxoanMmo
TaKxe y4unTblBaTb CeaytLLme Tennosble noTepu:
H noTepu Tenna Yepes TENNOU3ONALMIO

M noTepu OT NOAMELLNBAHUS XONOAHON BOAbI

MoTepu paccenBaHneM Yepes TENNon3onsLyio
yKa3aHbl B TEXHUYECKOI JOKYMEHTaLUM
HaKOMUTENbHOI eMKOCTH.

Kak npaBuno, BenuumHy notepb Npu NoAMeLLIMBaHIN
XOINOHOI BOAbI M CHUXEHUSI NONE3HOro obbema
HaKOMUTENbHOM EMKOCTY NPUHUMALOT B Npedenax
15-20 % oT HOMUHaNBHOro 06beMa eMKOCTU.

v Ve 1,15

Sp-MuH =

V MUHUMaNbHbIN 06beM HaKONUTENbHON

€MKOCTU B IUTpax

Vpp  Heobxoaumoe konM4ecTBO NUTLEBON BOfI
A0S UCnonb3yemoro nepuoga

115 15% notepw npu nepemeLLMBaHum ¢

XONnoaHow Boow

Sp-MuH
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D.2 BTOpWYHbIN KOHTYP

[ins BbIGpaHHON yCTaHOBKM:

Vpp =459 1
15 % notepu npu noamece

Vipony = 4591 1,15

TpebyeMblit MMHUMAMbHBI 06bEM HaKONUTENbHOM
€MKOCTM cocTaBnset 528 .

MbI npegnaraem 2 BapuaHTa cornacHo nNpoBeaeHHbIM

pacyeTam:

BapuaHT 1:
Hakonutenb ¢ BHyTPEHHUM TeNNoobMeHHNKOM

B naHHOM crnyyae Ucnonb3yloTcs 2 HaKONUTENbHbIE
emkocTu, no 390 nuTpos kaxaas. CornacHo
TEXHUYECKOMY NacnopTy noTepu Yepes Tennon3onsLmio
COCTaBNAT 2,78 KBT/244. DTN HaKONUTENbHbIE EMKOCTH
npeanonarakT BO3MOXHOCTb NOMyyeHus Tpebyembix
60 °C Ha BbIXOA€ C NOMOLLbI0 SMEKTPOHArpeBaTeNbHOM
BCTaBKY B BEPXHEI! YaCTI HAKONUTENbHON EMKOCTM.

[inst npumepa bynem BbiGUpaTh Mexay AByMs

) ) nepuoaamu Bogopasbopa:
UBi40 U, 1D wenig
09:00 0,105 wenig
09:30 0,105 wenig
M 10:30 0,105 FuBboden
M — — 11:30 0,105 wenig
. — — 11:45 0,105 wenig
o — — 12:45 0,315 Geschirrspiilen
. L L 14:30 0,105 wenig
15:30 0,105 wenig
16:30 0,105 wenig
2 napanenbHo BKMKYEHHbIX EMKOCTH 18:00 0,105 wenig
18:15 0,105 sauber
18:30 0,105 sauber
19:00 0,105 wenig
BapuanT 2: 20:30 0735 Geschirrspillen
© Tennoo6 ™ 21:00 3,605 Bad
21:30 0,105 wenig
3peckb ucnonbayetcs 750-nutposas Opp [kWh] | 11,655 11,445 4,445
tpplh:mm] | 14:30 13:55 1:00
HaKonuTenbHas eMKocTb. COrnacHo TEXHUYECKOro
nacnopTa TEnnoBble NOTEPU COCTaBNSAIOT 3,2
kBT/24 4. TemnepaTypa Ha BbIxoae 13 11,5 yacoB mexzay AByMS nepuopamu Bogopasbopa
HaKOMUTENbHON EMKOCTW Takoro o6bema AormkHa
Pacuer:
6bITb He MeHee 60 °C no rurmeHnyecknum
Tpe6oBaHusM. MNoaTomy HeobxoAum Aorpes VSp =2-390n
BTOPbLIM TennoreHepaTopom unn TOHom. ¢, =0,001163 kBru/kr-K
- o
te =60°C
- = P
t,, =10°C
Toum= 11,54
. Q 2 -390 kr - 0,001163 kBtu/krK - (60-10)K
: wp =
: 1,54
: Heobxogumas Tennosas MOLLHOCTb AN1s
. - nogrotosku IBC coctaBnset 3,94 kBT.

HakonutenbHas eMKOCTb C BHELWHUM TENN006MEHHNKOM



Crepylowmm warom senseTcs pacyet
HeobXoAMMON MOLHOCTI TENNOBOTO Hacoca
ANs ropsyero BogocHabxeHus. 3ToT pacyeT
ABNAETC HE0BXOANMBIM NS OnpeaeneHuns
Harpysku ['BC 3a BbibpaHHbIi nepuoa
Bogopasbopa.

VSp Gy (tsol\ - tcw)

Taufh

Qup =

Qup MoLHOCTb Tennosoro Hacoca ans BC B
kBT
06bem HakonuTEeNbHOM EMKOCTH (1)
koahpnUMEHT NepecyeTa
(= 1,163 Bru/kr - K Boabl)
t., YCTaBKa TemMnepaTypbl HaKonuTens
t,, Temnepatypa xonofHou Bopl
, BPems Mexay nepuogamu sogopasbopa

Vs

w

p

Tauf
Ecnu nepuog mexay AByms Makcumymamm
Bofopa3bopa 04eHb KOpPOTOK, Heobxoaumo,
nexoaa n3 MaKcMManbHoii npon3BOANTENbHOCTU
TENnoBOro Hacoca, onpefenuTb: Nnbo
yBennymeatb 06beM HaKOMUTENbHON eMKOCTU
nn6o 1cnonb30BaTh AOMNONHNTENbHbIN
TennoreHepatop. Bropoli BapuaHT siBnsietcs
Gonee npeanoYTUTENLHBIM, 0COBEHHO A4S
MHOrOKBapTUPHBIX AOMOB C 6OMbLIMMUY NUKaMK
B0OA0pa3bopoB, YeM YBENMYEHNE NEPBUYHON
MOLLHOCTI TEMMOBOTO HAacoca, BRekyLueil 3a
€060V NOBbILIEHNE UHBECTULMOHHBIX U3LEPKEK.

[1nsi BbIGPAHHOI YCTaHOBKM ONPeaennm:

11.ou U 1uo wenig
11:45 0,105 wenig
12:45 0,315 Geschirrspiilen
14:30 0,105 wenig
15:30 0,105 wenig
16:30 0,105 wenig
18:00 0,105 wenig
18:15 0,105 sauber
18:30 0,105 sauber
19:00 0,105 wenig
20:30 0,735 Geschirrspiilen
21:00 3,605 Bad
21:30 0,105 wenig

Opp [kWh] 11,655 11,445 4,445

tpp [hh:mm] 14:30 TS5 1:00

199,8 Liter |

MocTosiHHOe noTpebreHue ropsyei Boabl B TEYEHUN OHS
Qup =394 kBT

Nye =6
Qppr = 11,445 kBT4/ 24 4

11,445 kBty
24y

3,94kBT>6 -

3,94 kBT > 2,86 kBT
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lMpw onpepeneHny MakcumarnbHbIX NeprogoB Bogopasbopa
NpPOU3BOANTCS pacyeT MOLLHOCTM TEMOBOI0 HAcoCa, MCX0as He
TOMbKO M3 HOMUHABHOI Harpy3ku B TEYEHWM JHSI, HO U C Y4ETOM
MWKOBOrO MONPaBOYHOrO Yucna.

Quwp > Qppr * Nye

Qup HeobxoauMas MOLLHOCTL TennoBoro Hacoca Ana MBC B kBT

Nyg NoOnpaBo4HOE YM1CTO Neproaa MakcumanbHoro Bofopastopa

Qppr NOTPEBNAEMAd MOLIHOCTb 1HA AHEBHOTO NOTPEBNEeHNs B
kBT

PestomnpoBaHmne aTanos OLeHKM:

1. YcTaHoBKa npochuns Harpyaku

2. YcraHoBka NOTPeBHOCTM B SHEPriW AN1S CaMOro ANMTENbHOMO
nepvoga

3. Pacyet TeopeTuyeckoro obbema HakoNUTENbLHON EMKOCTH
AN Camoro LnuTeNbHOro nepruoaa

4. Onpepenexue peanbHoro obbema ¢ y4eToM Tennonotepb
Yepes oMLK 1 C noameca

5. Onpegenexune HeobxoanMMoN MOLLHOCTM TENMNOBOrO Hacoca Ha
oTONNeHne

6. MpoBepka COOTBETCTBMS MOLLHOCTY HAacoca nepuozy
MakcuUManbHoro Bogopasbopa

YnpoLweHHbI noaxoa

[lnsi koTTeKel CO CTaHAAPTHLIM CaHUTapHbLIM 0BopyAoBaHNEM
pacyeT MOLLHOCTM TEMMIOBOr0 HAacoca MOXHO NPOBECTU NO
YNpOLLEHHON CXEME:

Ha 1 yenoseka exegHeBHo npuHumaeTtcs 25 n (60 °C) (cm.
D.2.1.2). inst onpeneneHus Heo6X0AMMOr0 MUHUMAMBHOMO
obbema emkocTv (ons 10 YenoBek aTa BENUYMHA YABaNBAETCS.
CornacHo MuH. 06beMy pacuuTbiBaeTCS TEMnepaTypa nogayu.

\Y, V

Sp = Visoll

(60-t.,)

Vieor = Voreo
tsoll = VDP60 (-t

VSp o6bem Hakonutens (06Lumin) B MTpax

Visor Tpebyemslit 06bem MBC npu t , B nutpax
Vppgo TPe0byemslit 06bem MBC npu 60 °C B nutpax
t., Temnepartypa ycTaBku Hakonutens

t., Temnepatypa xonoaHoi BoAb!

KotTenx Ha 4 yenoseka:
4 yenoseka - 251 -2 =2001(60 °C)

Vppgo =200 1

toy =50°C

t, =10°C

Vigon = 20071+ _ (600K
(50-10)K

Mpu 50 °C 06bem HakonuTenbHOM emMKocTi paBeH 250 1.



D.2 BTOpWYHbIN KOHTYP

Puc. D.2.1-5 MoHOBaneHTHbIN pexum Harpesa BoAbl

©0000000000

MpocTota nHcTanaumm

= Temneparypa nogauv TensoBoro

<= Hacoca ao 70 °C

Puc. D.2.1-6  MoHO3HepreT14eckuii pexum Harpesa Bofbl

Heaoporoe pelueHue

= Temneparypa ropsiyeit Bogbl go 60 °C

<= TONBKO C 3M.HarpeBart. BCTaBKOW

Puc. D.2.1-7  BuBaneHTHbIN pexum

.

BbICOKasi 3hheKTUBHOCTb
TensnoBoro Hacoca ¢ BbICOKOM
Temnepatypou 'BC (60 °C)

Bbicokne MHBECTULIMOHHBIE U

mmm = CepBUCHbIE 3aTpaThbl

D.2.1.3 Bbi6op cucremsi FBC ¢ ogHum
TennoBbIM HACOCOM

Bce onncanble B rn. D.1 cnocobbl npumeHnMu
1 NS NPUroTOBNEHNS ropsyen Bofbl. Mpu
3TOM HeobxoAnmo obpallaTb BHUMaHKE

Ha NpaBWNbHOE COOTHOLLEHWE NoLaau
TennoobMeHHMKa K NpON3BOLANTENBHOCTY
TENOBOro Hacoca (CM. ykasaHue Ha cTp.103).

MoHoBaneHTHbIN pexum

TennoBomn Hacoc, kak €ANHCTBEHHBIN
TENNOreHepaTop, NOKPLIBAET BCHO HArpy3Ky
ropsiyero BogocHabxeHus. Ytobbl umeTb
BO3MOXHOCTb NonyyuTb Temnepatypy [BC B
€MKOCTHOM HakonuTene pasHoi 60 °C, Tennosoit
HacoC AOMKEH MMeTb TEMNepaTypy noaaun

70 °C.

MoHo3HepreTU4ecKuii pexum

TennoBoi HacoC Takxe SBNSeTCS €AMHCTBEHHbIM
MCTOYHMKOM Tenna ans Harpesa 'BC go
HOMUHanbHbIX 60 °C, HO MakcMManbHyto
TeMnepaTypy nogauu obecneynsaet
aneKTpoHarpeBaTeNibHas BCTaBKa B eMKOCTHOM
HakonuTene. 310 Hanbonee ahheKTUBHLIN

1 Mano3atpartHblit cnocob ropsyero
BOAOCHabXeHusl. 30ech Xe W y4nTbIBaTCS
pacxofibl aNeKTPo3Hepriv Ha uupkynsumio MBC.

BuBaneHTHbIN pexum

TennoBoi Hacoc B JaHHOM Cly4ae HeceT
OCHOBHYI0 Harpysky TennocHabxeHus, a BTOpoit
TENNOreHepaTop NOKPbIBAET TONBKO NMKOBLIE
Harpy3ku. OTa cxema o4eHb 3heKTUBHA NpK
HepaBHoMepHoil Harpy3ke MBC 1 TpeboBaHuu
TEMnepaTypbl nogayu He MeHee 60 °C.

OpHako, 3A€eCb BbICOKW KanUTanoBMNOXEHNS 1
13epXKKM Ha 0BCnyK1BaHWe LOMNOMHUTENBHOTO
TEnnoreHeparopa.



LieHTpanbHoe ropsiuee BogocHabkeHue ¢
NOMOLbIO TEMNOBbIX HACOCOB

Tennosble Hacockl Ans obemcnevenus BC
0CO6€EHHO AP PEKTUBHBI NPK NEPEMEHHON
Harpyske ropsyero BOA0CHabxeHus n npocTbl B
MOHTaxe u obcnyxusaHun. Braragops atomy
OHU LUMPOKO MCMOMb3YI0TCS NP MOAEPHU3ALMM
cuUcTeM TennocHabxeHus.

CoBpeMeHHble BO3AYLLHO-BOAsIHbIE TEMNOBbIE
HacoCbl 3 (EKTUBHO UCTIONB3YIOT TENNO
BO3/1yXxa NoMeLLeHuit Ans Harpesa Bogbl. [ns
nepeayn TENNoBOI 3HEPruM UcnapuTento
TeNMoBOro Hacoca C XnagareHToM UCMoNbayeTcst
BEHTUNATOP. Harpes Bofbl B 4aHHOM Cryyae
obecrneynBaeTcs Ha BbICOKOM TeMNEepaTypHOM
ypoBHe, 6naroaapst ONTMMU3MPOBAHHOMY
XNafareHTy 1 KOMNpeccopy.

Bo3ayLuHO-BOASHbIE TENNOBbIE HACOCHI MOTYT
MCMOMb30BaTh Kak PELMPKYNALMI0 BO3AYXa,
Tak u BO3AYX, NOCTOSIHHO 06MeHMBaeMblii B
nometieHuu (cm. puc. D.1.2-9 und D.1.2-10)

B pexxume peumpKynsLum TENNOBOI HAacoc
0TOMpaeT TENNO OT OKPYKatoLLEro BO3ayxa

1 nepenaeT ero Harpesaemoin Boae. [ins
3KCMyaTaLum B TakoM PEXUME [OMKHbI

ObITb cobntoaeHsbl Heobxoaumele TpeboBaHus
no o6bemy nomeLeHus. PekomeHayetcs
MCMonb30BaTh MUHMMYM 15 M oBbema
NOMELLEHNS Ha KaXablii KMOBATT MOLLHOCTH
TENNIOBOro Hacoca. [Mpu 3ToM JONONHNTENbHBIM
none3sHbIM CBONCTBOM SIBNISIETCS OAHOBPEMEHHAS
nofcyLLka Bo3ayxa, 4to 6naronpustHo,
Hanpumep, Ans NofsanbHbIX MOMELLEHN.

Bo3ayLuHo-BOASHOM TENNOBOM HACOC MOXET
Takxe addekTuBHoO paboTath ANns Harpesa Boab
11 B PEXMME NPOCTON MEXaHUYECKON CUCTEMBI
BEHTUNALUMN. YXOASALLMIA BO3LYX, HANpUMep, U3
TyaneTa, BaHHOW UMM KyXHW HACbILLEH TeNnom,
KOTOpPOE MOXHO 1CMOMb30BaTh s Harpesa
BoZabl. OxNnax/eHHbIA BO3AYX 3aTEM BbIBOAUTCS
yepes TPaAMLMOHHYI0 CUCTEMY BEHTUNALWM

Hapyxy.

D.2.1-8 Tennogoit Hacoc Vitocal 160-A.

Puc. D.2.1-9  TennoBoii Hacoc (C Lupkynsumei)

Puc. D.2.1-10  TennoBoil HAacoc (MOTOYHbIN)

Bo3ayLwHo-BoAsHbIE TENNOBbLIE
HacoChbl C Lupkynsuuen
BO3/yXa MCNoMb3ytoT Tenno,
cofiepxalLeecs B BO3fyXxe
NOMeLLEeHMS, JONOMHUTENbHO
ocyLuas ero.

TennoBoi HACOC MOXET TaKkxe
BbICTYNaTb B PEXNUME NpPOCTOM
MexaHU4YeCKOI BEHTUNALMM NS
Harpesa BOfbl.
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D.2 BTOpWYHbIN KOHTYP

Puc. D.2.1-11
EMKOCTHbIV BogoHarpesaterns
Vitocell 100-V tun CYW

Puc. D.2.1-13
PacconbHo-BoAsiHOW TENNOBO
HACcOC KOMMAKTHOTO UCMONHeus

Vitocal 222-G

EmMKOCTHbIE BOoAOHarpesaTenu

EMKoCTHbIN BOgOHarpeBaTenb AOMKEH
COOTBETCTBOBATH ONpeseNeHHbIM TpeboBaHUsM,
4TOObLI COOTBETCTBOBATHL CXEME CUCTEMbI
OTOMMEHUS C TENNOBLIM HACOCOM: BO-NEPBbIX,
MOBEPXHOCTb TeNnoobmeHa JomxkHa ObiTb
pacuuTaHa Takum 06pa3om, 4Tobbl Bcsi TennoBas
MOLLHOCTb TENMOBOro Hacoca Morna GbiTb
ncnonb3oBaHa. Tak kak TEeNoBbIe HAoChI
paboTatoT ¢ Gonee HNU3KOM TeMNepaTypon
nogayu, 4em TpaauLMOHHbIE KOTMbI, TO U
Tennonepeaaya 13-3a He6OnNbLLION pasHULbI
Temnepatyp TOXE HE BbICOKa.

YcTaHOBNEHHO, YTO: ANS Nepeaym 0aHoOro
KnoBaTTa MOLLHOCTY NOBEPXHOCTb
Tennoo6MeH1ka AomkHa 6biTb paBha 0,25 mM2. B
Heperynupyemblx BO3AYLHO-BOAAHbIX TENNOBbIX
Hacocax MakcumarbHas TennoBas MOLWHOCTb
reHepupyeTcst netoM. Kpome Toro, omkHa ObiTb
obecneyeHa BO3MOXHOCTb Nepeaayn 6onbLuoro
konu4yecTBa TENNa B NepUoOL MakCUManbHOro
Boaopasbopa (cm. D.2.1.2.).

CnuparbHbIi TENNoOBMEHHUK He pacnonaraeTcs
[0 BEPXHEN YaCTH HAKOMUTENbHON EMKOCTH,
MOTOMY YTO HU3Kast TeMnepaTypa nogayn
TENmnoBOro Hacoca cnocoGHa HeCKOMbKO
OXNlaauTb BEPXHIOK YacTb 0Gbema ¢
MaKcUMasbHoM TemnepaTypoil, KOTopyio
obecreynsaeT BTOPOII TENOreHepaTop uin
aneKTpoHarpeBsaTenbHas BCTaBka.

Puc. D.2.1-11  EMKOCTHbIV BOfOHarpeBaTenb

Takxe, 4ToObl YBENUYMUTL TENnooTaadY,
MCMONb3YIOT AONONHUTENbHbBIE MOBEPXHOCTH
TennoobmeHa, B YaCTHOCTH, OT CONHEYHBIX
Kornnektopos. OfHako, 06beM pe3epBMpoBaHis
B JaHHOM CIy4yae MeHbLLe, YeM y HakonuTenen
TONbKO C TEeNN006MEHHIKOM AMs TENOBOro
Hacoca.

B kOMNaKTHbIX TENMOBbIX HACOCAX MOBEPXHOCTb
Tennoo6bMeHH!Ka 1 0GbeM HaKOMUTENbHON
€MKOCTY Y€ ONTUMarnbHO NogodpaHbl, 4Tobb
YNPOCTUTb NPOLIECC NPOEKTUPOBAHMS.

Puc. -12 BbuBaneHTHasi EMKOCTb

EmkocTHbI BogoHarpesatens Vitocell 300-B

lll

Puc. D.2.1-13  KomnakTHbI TENMOBOM HAacOC

Ty
o
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Cuctema 3arpysku Pyuc. D.2.1-14  Cvctema 3arpy3ku

Vitocell 100-L ¢ cuctemor

3arpysku
Ecnun ectb H806X0/J,I/1MOCTb B BONbLINX pacxogax

| e——— o c—
ropsi4ero BOAOCHABKEHUS! U MPUMEHAIOTCS | 3arpyaouHas TpybKka CHUXaeT
TenmnoBble Hacockl GOMbLIOH MOLYHOCTY - g CKOPOCTb NOTOKA 1 N03BONAET
Lienecoo6pasHo MCMoNb3oBaTh EMKOCTHbIE OCYILECTBAATL NOCTIONHYIO
HaKOMMUTENM C BHELUHMMU TENNO0BMEHHKaMM, g sarpysKy.
BHeLwHMe TennooGMeHHUKN UMEIT Takoe
HEOCnop1Moe NPEMMYLLECTBO, Kak BO3MOXHOCTb
Bblbopa nto6oil NoBepxHOCTH TennoobmeHa ¢
LUIMPOKIM [ManasoHoM NPON3BOANTESNIbHOCTM.
[lns aKkcnnyaTaumm eMKOCTHOTO HakonuTens
COBMECTHO C TEMIOBLIMM HACOCAMMU
paspaoTaHbl Tak HasblBaeMble 3arpy304Hble
TpyGku. Mpn ee 1Cronb30BaHNM CKOPOCTb
rnogau ropsueit Bogbl B 0Gbem HaKoMUTENLHO l

= &

€MKOCTM 3aMeANseTCs, YTO NO3BONSET
OCYLLECTBAATH NOCIOIHYI0 3arpy3Kky
namuHapHbIM NOTokoM. To HeobXoaMMO, Tak
kak ucnapuTenb TEnmoBoro Hacoca pabotaet ¢
MarnbiM nepenagom Temneparyp.

Puc. D.2.1-15  ®yHKYMOHANBHBIA MPUHLMN

Bbi6op Tennoo6mMeHHMKa

B kauecTBe Tennoo6MEHHUKOB 115 EMKOCTHbIX
HakonuTenen Yalle BCero npuMeHsaTca
nnacTuHyaThle TennoobMeHHKN. OHK

MMEIT Takoe Heocrnopumoe npenmyLlecTso,
kak 6onbLuas nnowanb TennoobmeHa npun
ManeHbKnx ra6apMTax.
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Pa3mep nnactuHyaToro TennoobmeHHMka

“MetoT 60MbLLIOE 3HaYeHWe ANs MakcUMarnbHO

AOCTUXMUMOTO 3HaYeHUst TemnepaTypbl Harpesa.

JKenatenbHo UMeTb MUHUMATBHYIO Pa3HULY

TemnepaTyp Mexay TemnepaTypor nofadu u

obpatku. Ha puc D.2.1-16 yka3aH onTUManbHbIi

TeMnepaTypHbli nepenag 4ns TennoodMeHHnKa perynupoBaHue TemnepaTypbl NPOUCXOANUT
C CUCTEMOV NocnonHoi 3arpysku. Heobxogumo B Y3KOM Anana3oHe. Pasamep nnactuHyaToro
OTMETUTb, YTO B BUAY NOTEHLMANBLHO HeOONbLLON TENNooOMeHHNKa pacyuTbIBAETCS 3apaHee ¢
TemnepaTypbl NEPBUYHOTO TEMOHOCUTENS, NOMOLLbIO COOTBETCTBYIOLLWX NMPOrpamm.

Puc. D.2.1-16  Beibop TennoobmeHHuka

BHelwHMe TennoobmMeHHMKM
NnacTMHYaToro Tmna 0cobeHHo

HopmanbHas Temnepatypa MBC Bbicokas Temnepatypa MBC XOpOLUM fp 6ONbLINX pacxopax
I'BC.
50°C € <= 60°C 58°C €= <= 60°C
IRETEITEILAER) TennoBgoii Hacoc HERENITCHLHER) Tennosoi Hacoc
emkocTb (FBC) emkocTb (FBC)

40 °C =» =» 50 °C 53°C =» =» 55 °C




D.2 BTOpWYHbIN KOHTYP

YkasaHue

[insi KOMOUHNPOBAHHBIX
€MKOCTHbIX
BOJOHarpeBatenei u
HaKOMUTENbHbIX eMKOCTEN
(6ychepHbIx emkocTeit)
cornacHo Tpe6oBaHusIM
HeMeLKoro ctaHgapTa
DIN 1988 (npunoxerue
W 551) MuHumManbHas
Temneparypa Ha Bbixoae
B Liensix cobniopenuns
TUTMEHNYECKMX
TpeboBaHuit LoMmkHa
6bI1Tb He MeHee 60 °C.

KOM6MHMp0BaHHbIe €MKOCTKN
MOTYT CNYXWUTb Kak
HaKkonuTenamu, Tak u
BOJOHarpesartenamu.

Bri6op Hacoca ans cuctembl NOCHOIHONM
3arpysKu

Ha oCcHOBaHUW JaHHbIX MakcMamnbHOro
pacxofa 1 rMapaBnuyYeckoro CoNpoTUBMEHNS
TennoobMeHHuKa 1 cuctemsl TpybonpoBoaoB
onpeaenum Tpebyemyro MOLHOCTb
LIMpKYNSALMOHHOrO Hacoca.

Uber eine intelligente Drehzahlsteuerung der

KombBMHMpOBaHHbIE eMKOCTH

YacTto HeobxoaMmo 1cnonb30BaTh GUBaNEHTHyH
CXemy oTonneHua n ropadvero BOJ:lOCHaﬁ)KeHI/IFI,
npumeHAs 0ONONHUTENbHO K TeNNOBbIM HAaCoCaM
COJTHEYHbIE KONNEKTOPbI U TBEPAOTONITMBHbIE
koTnbl. [TpenmyLLecTBO Takoro HaKoNUTENs B
TOM, YTO OH 3aHUMaeT HeborbLLYIo nnowasb.

KoMB1HMpOBaHHbIE HAKONWUTENN Pa3aEensoTCs
Ha [1Ba OCHOBHbIX TUNa:

B HakonuTtenb B HakonuTene
B C MHTEerpMpoBaHHbIM
pacnpegenuTtenem

[ins coBMecTHoro NpUMeHeHna
KOM6I/1HVIpOBaHHbIX €MKOCTEN B CUCTEMAX
OTONNEHNS C TENNOBbIMI Hacocami HeOBX0AMMO
cobnoaathb cneaywoume Tpe60BaHVI$lZ

Puc. D.2.1-17 Hakonutenb B HakonuTtene

NN

Beladepumpe auf der Sekundarseite kann die
Effektivitat des Speicherladesystems wesentlich
erh6ht werden. Bei Speicherladeanforderung wird
die Beladepumpe zun&chst mit einer sehr kleinen
Drehzahl betrieben — dadurch ergeben sich kleine
Volumenstrome mit hohen Einschichttemperatu-
ren. Zum Ende der Beladung wird die Pumpe mit
maximaler Drehzahl betrieben. Dadurch kann die
Leistung der Warmepumpe bei sehr hohem Tem-
peraturniveau tibertragen werden — so gerat die
Warmepumpe nicht in den Taktbetrieb.

KobnH1poBaHHbIE EMKOCTHbIE BOJOHArpeBaTenu
C WHTErPUPOBAHHON BHYTPEHHEN HAaKONUTENLHON
EMKOCTbI0 MPUMEHSIKOTCS, Kak NpaBuIio, B
cnyyasx ¢ HebonbLUO NOTPEBHOCTHI0 B
Boopa3bope ropsyeit BOgbl, NOTOMY Kak aToMy
COO0TBETCTBYET HeBOMbLUast NOBEPXHOCTb
BHYTPEHHEI eMKOCTU Kak TennoobMeHHwKa.

CneunansHo ans cucTem TennocHabxeHus

C TEMNOBLIMIM Hacocamm Gblnu Takxe
pa3paboTaHbl KOMGUHMPOBAHHbIE
HaKOMUTENbHbIE eMKOCTY C MHTErPUPOBAHHBIM
KoakcuanbHbIM GyCTepHLIM TEeNN006MEHHNKOM.
Ero npmeHeHue ocyLLecTBRSIETCS C NOMOLLbIO
[OMOMHUTENBHOTO LMPKYSILMOHHOMO Hacoca

11 NO3BOMSIET AONONHUTENBHO OCYLYECTBUT
GbICTPLIN TENNOCHEM NpY BOMBLIOM MOMEHTHOM
Bogopasbope.

Puc. D.2-18  3meeBnKOBbI TENNOOOMEHHUK
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C mogynem cBexeli BOAbI

Tak Ha3blBEMble MOAYNN CBEXE BOAbI

TaKkxe npegnonaratoT BO3MOXHOCTb

NoAroTOBKY ropsiyeit Bogbl. OHM cOCTOAT U3
HENocpeACTBEHHO HAKOMUTEMNbHOWN EMKOCTH

11 OHOTO UMK HECKOMbKUX MOZYMEN CBEXEN
BOZbl. B Takux cuctemax 0CHOBHOW HarpeB BoAb!
NPOMCXOANT B TENNOTEHEpaTope, KoTopasi NoToM
nocTynaeT B HAKONMUTENbHYH EMKOCTb, @ Npu
3abope 13 Hee CMeLLMBAETCS B NNacTMHYATOM
TennooOMeHHMKe.

Kak npaBuno mogynu ceexen BoAbl
npeacTaBnsT coboit KOMMNNEKC HACOCOB,
KnanaHoB, apMaTypbl, NacTUHYATOro
TENNoobMeHHMKa 1 YyCTPOICTB ynpaBneHus.

C NepBMYHbIM LMPKYNSALUOHHBIM HACOCOM
BO3MOXHO OCYLLECTBNATL ObICTPOE U TOYHOE
perynupoBaH1e MacCcoBOro pacxoaa v
Temnepartypbl ropsyeit Bogsl. KoHTpons pacxoaa
BOZbI PETYNUPYETCS C MOMOLLbHO 3NEKTPOHHBIX
MXMepuUTenei pacxoaa BO BTOPUYHOM KOHTYpE.

Mpu BonbLUKMX pacxofax ropsyen Boabl
HECKOJTbKO MOAyeil MoryT 0GbeanHATLCSA
napannenbHo B kackag.

MpeumyLecTBa Takoi CUCTEMbI C MOAYNAMM
cBexelt Bofbl B 0GecnedyeHum GonbLuero
pacxofa ropsiyeit Bofbl Npu GoMbLUMX pacxofax,
HO MNOCTOSIHHOM 0BbeMe HaKOMUTENbHOI
emkocTi. CrieflyeT y4ecTb, YTo TemnepaTtypa B
HaKoMMUTENbHOM eMKOCTY A0MXKHA BbITb BCeraa
BbILLE PacyeTHO TemMnepaTypbl ropsiyeil Bogpl
Ha BbIX0A€ 13 N0 KpaHa.

Puc. D.2.1-19  KoakcuarnbHbIn TenNo0OMEHHUK

|

Puc. D.2.1-20 C mogynem cBexei BOgbl
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Mpu GonbLunx pacxoaax ropsyen
BOAbI Mnu HebonbLUOM nepenage
Temnepartypbl
NPOM3BOAUTENBHOCTD
yBEMNM4YMBaETCS C
[ONONHUTENBHbIM
UMPKYNALMOHHBIM HACOCOM
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D.2 BTOpWYHbIN KOHTYP

YkasaHue

MuHumanbHbIN pacxos
BOAbI 1OSIKeEH ObITh
[O0CTATO4HO BbICOK,
4T06bI 06ECTIEUUTD
Tpebyemyto 6e3onacHocTb
akcnnyatauuu. Komnaxus
Viessmann pekomeHayeT
NPUMEHSTH PACYETHbIN
napameTp MUHUMYM

3 nuTpal Ha kunoBatT
OTONMUTENBHON MOLLHOCTH.

D.2.2 Pexum otonnexus

D.2.21 TpeGoBaHusa K rMApaBNUYECKUM
ycnosuam

YroBbl koMNpeccop TennoBoro Hacoca

mor pabotatb gonro 1 6e30TkasHo, emy
Heobxoaumo 06ecneunTb POBHYHO Harpysky

Oes CYLLECTBEHHbIX NMNKOBbIX CKa4KoB
TennocHabxeHns. 3To BaxHO B NepByio 0vepesp,
AN NpaBubHON paboTbl CUCTEMbI CMA3KH
YAMTOYHOTO KomMnpeccopa. MuHumansHoe

Bpemsi paboTbl KOMNpEccopa ykasaHo B
TEXHUYECKON JOKYMEHTaLMM Ha TennoBoi Hacoc.
OT0 BaXHO [N CBOEBPEMEHHOI Nepeaayn
reHepupyemoro Tenna ganblue B cUcTemy
0TOMMEHMs. B NpoTMBHOM cryyae BO3MOXHO
HEKOHTPONMUPYEMOE NMOBbILIEHUE AABNEHMUS U
BO3MOXHbI NONOMKH.

13 MUHMManNbEHOMO BpEMEHN paﬁOTbI
onpeaenaknTca MUHUMalbHble 06bEeMHbIN 1
maccoBbli pacxogsl. OHu Bceraa YyKa3blBalTCA
B CONPOBOAMTENBHON OOKyMeHTaluKn 3asoaa-
M3rotoBuUTENA TENNOBOr0 Hacoca.

MuH1ManbHO-HE0OX0ANMbI 06 bEMHBIN

pacxoA onpeaensieTcs MakcuManbHo
NPON3BOANTENBHOCTLI0 TENMOBOrO Hacoca.
Tennosble Hacockl koMnaHuu Viessmann umeroT
MUHUMAaNbHO HeobXoaUMbIN pacxod paBHbIM 3 11
Ha 1 KBT oTONUTENBHON MOLHOCTW. Y BO3LYLIHO-
BOASHbIX TENNOBbLIX HACOCOB MaKcUMarbHas
NPON3BOANTENBHOCTL BepeTcst paBHOM
MaKCMManbHOM NPOU3BOANTENLHOCTM B NETHMI
nepvog.

Korna 06bem BOAbl B OTOMUTENBHOM KOHTYpe
He SIBNsieTCs AOCTATOYHbIM ANs 06ecneyeHus

Puc. D.2.2-1 TlapannenbHoe BKIOYEHNE HAKOMUTENbHOWM EMKOCTH

c0000000000

KonTyp npousBoacTea

o\
'
50
n TennoBon Hacoc
E Hakonutennb
B OTONUT. KOHTYP
KoHTtyp notpebnenns

MapennenbHo BKNOYEHHas HakonuTenbHasn eMKOCTb MOXET CNyXuTb rMApaBMYecKoil CTPEKON.

yCnoBua MMHUManbHOro pacxoia BoAbl -
Mcnonb3yeTca HakonnTenbHad eMKOCTb.

B cuctemax ¢ 6onbLumm coaepxaHuem
TennoHocuTena, Hanpumep, cuctemax Tennoro
nona Unu naHenbHOro NOTONIOYHOrO/CTEHHOrO
OTONNEHNA BOIMOXHa aKkcnnyaTauna n 6es
HaKonUTENbHOM emMKocTK. B aTom cnyyae ana
obecneyeHnss MUHUManbHO-HE0BXoAMMOro
pacxoda BOAbl NPUMEHAETCA rMapasrinyeckas
CTperkKa. B obomx cnyyanx Heobxogumo
06pau4aTb BHUMaHWE Ha ANUHY COeAMHUTENbHbIX
prﬁonpoaouos U TMApaBNnUYeCKNX NoTepb B HNX.
[pn ncnonb3oBaHUM rMAPaBNNYECKON CTPENKMA
HeobXoaMMO NOMHUTb, YTO pacxon BTOPUYHOIO
KOHTYpa CO CTOPOHbI TENNOBOro HacocCa AONXeH
ObITb GonbLLe CYyMMbIl PaCX040B OTONUTENbHbIX
KOHTYPOB.

D.2.2.2 HakonuTenbHas eMKOCTb

HakonuTenbHble eMKOCTM B CUCTEMAX OTOMMEHUS
C TeNmoBbIMM HACOCaMM MOTYT BbINONHATL ABE
yHKLMM:

B Kak OychepHble yCTpOCTBA MaPaBINYECKOI
3alKTbl M ONTUMU3ALMM PEXMMOB paboTbl
CUCTEMbI C TENMOBLIMU HAcCOCaMU.

B B03MOXHOCTb @BTOHOMHOTO TennocHabxeHus
Ha BpPEMS OTKITIOYEHMS ANEeKTPUYecTBa.

HakonutenbHble eMKOCTU MOTYT
yCTaHaBNnnBaTbCA Kak napannenbHo, Tak
nocnenoBaTesibHoO.

MapannenbHoe nogknyeHne

lMapannenbHo-NoAKMIYEHHbIE HAKOMUTENbHbIE
€MKOCTM pa3fensitoT KOHTYPbI TEMMOBOrO
Hacoca W OTOMMUTENbHbIA KOHTYP U MOTYT Takke
paboTaTb kak rmapaBnuyeckuii pasaenuTenb
(rvapaBnuyeckas CTpesika).

MapaBnnyeckoe pasgenexue TpebyeTcs Beeraa
NPV UCMOMb30BaHUM HECKONIbKUX OTOMUTENbHbIX
KOHTYPOB. 3TOT METOA - Camblii IPOBEPEHHBIIA,
4TOObI N36exXaTh BO3MOXHbBIX OLLMOOK
noakntoyeHus. brarogaps napannensHomy
NOJKMIOYEHNI0 00eCMeYnBaeTCH MUHUMATBHbIN
pacxop Anst TENOBOro Hacoca He3aBMCUMMO OT
pacxofa B OTONUTENbHOM KOHTYpe.



[ing onpefenexns AnuHbl COEAUHNTENBHBIX
Tpy6ONPOBOAOB a Takxke NPOU3BOAUTENBHOCTH
LiMPKYNSALMOHHOTO Hacoca ycTaHaBnueaem
MakcumanbHyto NPOM3BOANTENBHOCTb TENMOBOMO
Hacoca npu pasHuue Temnepatyp 5-7 K
(pacyet cm. rnasy D.3). OBbeMHbIN pacxog B
KOHYTpe TennoBoro Hacoca A0MKeH ObITb
Oonblue pacxofoB BO BCEX OTOMUTENbHbIX
KoHTypax. PerynupoBaHue Temnepatypbl nogayu
HaKOMUTENbHON EMKOCTY JOIKHO ONPeAENTbCS
Nno Makc1ManbHOM TemnepaType OfHOro 13
OTONUTEMbHBIX KOHTYPOB.

MpeumywecTsa:

B ycTon4MBas rMapaBnnyeckas cucTema

B ruapaBINYECKOE pasfieNieHne KOHTYPOB
OTOMNMEHUS U KOHTYpa TennoBoro Hacoca

B BO3MOXHOCTb NMapannenbHOro MoLKMYEHUs
HECKOMbKMX OTOMUTENbHbIX KOHTYPOB

HepocTtatku:

B [Ing nepBUYHOrO KOHTypa TennoreHepaTopa
AONOMHUTENbHO TPebyeTes LMPKYNALMOHHbII
Hacoc (gononHuTeNnbHas 3aTpara
9NeKTPO3Heprum).

B TemnepaTypHbIi ypOBEHb B EMKOCTHOM
HakonuTene HeobxoAnMo NoaAePXMBaTL Ha
foree BbICOKOM YPOBHE, YeM MakcumarbHas
Temneparypa OTONMUTENBHOO KOHTYpa. 370
03HayaeT Bonee BbICOKME 3HeprosaTpathl No
CPaBHEHWIO C TPAAULIMOHHbBIM MPAMbIM
nogkntoyeHnem (cm. D 2.2.2.).

MopknioyeHue B pag

[ing onTuMnsamm paboTbl OTONUTENBHON
CUCTEMbI C 3HEPreTUYEeCKon TOYKM 3peHMns Takoe
nozknoyeHne bonee s HeKTMBHO, OAHAKO
TpebyeT Bonee COXHON rMapaBnMYeckon
pa3Bs3ku. OHKM cryxaT yBenuyeHmto obbema
OTONUTENBHON CUCTEMBI. [1pu psiaHON
YCTaHOBKE HaKOMUTENbHbIX EMKOCTEl
BO3HWKaeT HeoOX0ANMOCTb B NPUMEHEHUN
knanaHa orpaHuunTens, obecneumsatoLLero
MWUHUManbHbIA PACcXOA NPM OTKMIOYEHUN BCEX
KOHTYPOB OTOMMEHNS.

Mpy NOAKIOYEHNN EMKOCTHBIX HAaKOMUTENEN B
obpatHbIit Tpybonposog notepu Tenna byayT
elye 6ornee HU3KMMM, OAHAKO Cama eMKOCTb

He GyaeT nogorpesatbes. MoaknoYeHns
HakonuTenen B 06paTky onpasaaHo
yBENnUYeHneM obbema CUCTEMbI U MPOANEHNEM
cpoka cnyx6bl komnpeccopa.

Puc. D.2.2-2  TlogkntoyeHHble B psis HAaKOMUTENbHble eMKOCTH (MOAatoLLas)
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Puc. D.2.2-3 TogkmioyeHHbIe B pg HakonuTenbHbIE EMKOCTM (0BpaTHasi)

B ax On

[} Tennogoit Hacoc
H Hakonutenn

E Mepeknioy. knanaH

L/ n OTONUT. KOHTYP

coo0o00000000

B psigHOM pacnonoxeHunn eMKoCTHbIX HakonuTenen HeobxoAnMo npeaycMoTpeTb KnanaH Ansa
obecneyeHnst MMHUManbHOro pacxona.
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D.2 BTOpWYHbIN KOHTYP

Y106kl y4ecTb MUHUMATbHBIN
06bem, He0bXxoaMMO yunTLIBaTL
€r0 B COEANHNTENbHbIX
Tpy6onpoBogax

Bb160p HakonuUTeNbHOM EMKOCTH

BbI60p HakonuTENbHON eMKOCTM ONpeaenseTcs
BbIOOPOM OCHOBHOI (hyHKLN, BO3NOXEHHOTO
Ha Hee unu ee Heobxoanmoro obbema Ans
onpeseneHHoro pacxoga noTpeburenamu unm
MUHUManbHOro pacxoja.

Ecnv 06bem HakonuTensbHoi eMKoCTH
onpegensercs 60MbWMM KONMYECTBOM
noTpebuTenen, To Bce ocTanbHbIe yHKLMMU
rapaHTUpOoBaHbl.

HakonutenbHasi eMKOCTb ANl CO3AaHMUA
MWHUManNbLHOro o6bLeMa

MuHUManbHbI pacxof Npy NPUMEHEHUM C
TennoBbIMI HAcOCaMu OMPeaensieTcs UCXOAs U3
pacyeta 3 n/kBrT.

OT10T 06bEM JOMKEH coaepXKaThes B
OTOMUTENbHBIX KOHTYPaX C CTAaTUYECKUMN
NOBEPXHOCTSMU HarpeBa ¢ 3aKpbITbIMM
TepMocTaTU4eckuMu knanaHamu. Mpu
naHenbHOM OTOMeHUM 06 bEM COeaUHUTENbHBIX
Tpy6ONpOBOAOB MEX/Y NPOU3BOAMTENEM TENNA
1 CUCTEMMOM OTONMNEHUSI UMEET BaXHelLee
3HaueHue.

HakonutenbHas eMKOCTb ANs ONTUMU3AL UM
BpeMeHu paboThbl

PaboTy TennoBbIx HACOCOB BO3MOXHO
ONTUMM3NPOBATb NYTEM YAMMHEHEHNS Kak
BPEMEHM X HenpepbIBHOM paboThbl, TaK 1
yBENMYEHUEM Nay3 MeXAY BKIOYEHUAMM, Y4TO

Puc.D.2.2-4 MuHWManbHbIn 06bEM B OTONUTENBHOM KOHTYpe
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B | oTonneHve

6naronpusTHO Cka3blBETCS Ha NPOAJIEHUM CpoKa
cnyx6bl komnpeccopa.

Ecnu muHnmanbsHo Heobxoaumblii 06bem
obecneynBaeTcs 06bLEMOM OTOMUTENbBHBIX
KOHTYPOB, TO [Nl NAHEMNbHOro OTOMNEHNS

HeT HeoOX0MMOCTU B UCMONb30BaHNM
HaKOMUTENbHbIX eMKOCTeN. B npoTuBHOM
Cy4ae Mbl pEKOMEHYEM onpefensTb 06bem
HakonuTens paBHbIM 20 N/KBT MOLWHOCTM
OTOMNMEHNS.

Vi = Qup * Vip min,

Viyp  00bem HakomuTenbHoi eMKOCTH B
nuTpax

Qup  HOMMHambHAsA
TENnonpou3BOAUTENLHOCTbL TENNOBOMO
Hacoca B kBT

Viip min. PEKOMEH0BAHbIA MAHAMAbHBIA 06 bEM
Ha 1 kBT oTonuTensHoM MoLWHOCTY B KBT
ANS CTaTUYHbIX MOBEPXHOCTEN Harpesa
B NUTpax

Pacuet Heobxognmoro 06bema HakonuTENbHOM
€MKOCTW N5 TennoBoro Hacoca MOLHOCTbI0 15
KBT 1 ctatnyHbIMK NOBEPXHOCTAMM Harpesa:

Qup = 15 kBT
Vip min. =200

Viyp = 15 kBT - 20 n/kBT

HakonutenbHasi eMKOCTb COrnacHo pacyeTa
[0MmKHa UMeTb 06beM He MeHee 300 NUTPOB.

HakonuTenbHas eMKOCTb MOXET TakxXe ¢
YCMEXoM UCMOonb3oBaTbCs kak pe3eps Ha
BPEMS OTKIIOYEHUS aNeKTPUYecTBa (CM. 1.
B). Kak npasuno, He 6onee aByx Yacos. ins
cuctem "Tennoro nona" 6narogaps 6onsLOMy
BOAOHANOMHEHNIO TAKOW NEPUOA HE KPUTUYEH.
Mpv NpuMeHeHUn Jpyrix TennonepesatoLnx
YCTPOWCTB CUCTEM OTOMMEHNS, HANpUMep,
TaKkuXx, kak naHenbHOE CTEHHOE UK
NOTONOYHOE OTONMEHNE C MEHBLUMM 06BEMOM
TennoHocuTens HeobxoaUMo NpeayCcMoTPeTb
AONOMHUTENbHBIA 06BbEM HaKOMUTENBHON
€MKOCTH. B xunbix gomax Heobxoanmo BecTy
pacueT u3 ycnosus HeobxogumocTu 60 nutpos
Heobxoanmoro obbema Ha kaxabli kKunosaTT
0TONUTENbHON MOLLHOCTH.



Ve = Qe * Vip sperr

Viyp 00bEM HaKonMTENbHOM eMKOCTY B NUTpax

Qup HOMUHAMbHAA NPON3BOAMUTENBHOCTL
TENrnoBoro Hacoca B kBT

VHPSperr PEKOMEH0BaHHbIN MUHUMATbHbIN
pacxof B IUTpax Ha Kax/ibli Kunosatt
OTOMUTENBHON MOLLHOCTM NPY MaKC.
nepepbiBe B TENNOCHabXeHUn 2 Yaca

D.2.2.3 MoTpebneHue Tenna

Mpy NPOEKTUPOBAHNUN CUCTEMBI OTONMEHNS
HeobX0AMMO YHYUTbIBATb OCHOBHOM NPUHLIN:
CUCTeMHas TemnepaTypa A0rmkHa ObITb kak
MOXHO Hxe. [oHmKeHne Temnepartypel
noaayu Bcero Ha 1 K no3BonsieT noBbICUTb
COP 10 2,5 %. MoaTtomy npaBumbHbIN TENI0BON
pacuyeT v BbI6Op 0TONUTENbHBIX NPUBOPOB 1 X
TennonepenatLLen NOBEPXHOCTN 04eHb BaXHbI
NpU NPOEKTUPOBAHUN CUCTEMbI OTOMMEHUS.

Mpy HA3KOTEMNEPATYPHOM OTOMMEHUN
NPUMEHSIKOT TaKKe NOALEPKKY BEHTUNATOPHbIX
oTONMTENbHBIX NPUBOPOB. PasHnua Temnepatyp
NPy NaHeNbHbIX NOBEPXHOCTSX Harpesa
[omkHa coctaenaTth 7 K, pagnatopoB 10 K n
koHBekTopoB Mexzay 5 v 10 K. B HoBocTpoiikax
TaKue 3Ha4YeHNs Kak NpaBuno yaaeTcs LOCTUYb
6e3 npobnem, eLLe Ha CTafun NPOEKTUPOBAHNS.

Mpn MogepHU3aLum Takxe Heobxoanmo
npegycmMaTpnBaTh BO3MOXHOCTb UCMOMNb30BaHMS
kak MOXXHo Gonee HU3KUX TemnepaTtyp CUCTEMbI
oTonneHust (cM. rn.1). XoTs Tennoskle Hacochl
MOryT BblAaBaTb TEMNepaTypy nojaun Lo

70 °C, onTUManbHee 1x Ucnonb3osath Ans
npurotoBnexus [BC. PekomeHayeTcs npu
MOHOBANEHTHOM 3KCMyaTaLuy TennoBoro
Hacoca He NofHNMaTbL TeMnepaTypy nogauu
Bbie 55 °C. Mpu MOAEPHM3ALMM CUCTEMbI
OTOMMNEHUS, B OTNIMYME OT HOBOTO CTPOUTENBLCTBA,
He Bcerga ecTb BO3MOXHOCTb UCMONb30BaTh
npaBunbHO NofobpaHHbIe Nof TENNOBbIE
Hacocbl oTonuTeNbHble Npubopsl. Moatomy
peKOMEeHIYeTCs MCMOMNb30BaTh LOMOMHUTENbHbIE

Pacuet Heobxoanmoro obbema
HaKOMUTENbHO EMKOCTH NS TENNOBOr0
Hacoca 15 kBT npu nepepeise B
3HeprocHabxeH1u 2 yaca.

Qup = 15 kBT
Viip sperr = 60 nUTPOB

Vyp = 15 kW - 60 nikBT

CornacHo pacyeta 06bem HaKoMMUTENbHOM
emkocTyn paseH 900 1.

Puc. D.2.2-5 TemnepaTypa nogaun OTONUTENBHOTO KOHTYpa M 3 (EKTUBHOCTb

AdpekTnBHOCTE COP

-5 0 5 10
TemnepaTypa UCTOYHMKA

3MIeMEHTbI 0TONUTENbHbIX NPUBOPOB, 4TOOI
YBENWNYNTB NNOLLAAb UX MOBEPXHOCTH,
yBenuuuB Tennootgavy 6e3 HeobocHOBaHHOMO
NOBbILLEHNS TEMNEPaTypbl NOAAYM TENNOBOrO
Hacoca B yka3aHHbIX BbllLEe npegenax npu
MOHOBAIEHTHOM peXuMe aKcnnyaTaLum.

I copas
I cop3e

Mpw To e TemnepaType
NepBUYHOTO MCTOYHMKA
NoBbILIEHWE TEMNEPATYPbI
noaayve cHxaet COP.
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D.2 BTOpWYHbIN KOHTYP

Puc.D.2.2-6 Cuctema Tenn

Cuctembl Tennoro nona

CucTeMmbl TENNOro nona 1 naHenbHoro
OTOMNMEHNst ONTUMANbHO NOAXOAAT ANS
1CNOMNb30BaHNSA C HU3KMMM TeMnepaTypamu
nogauum TennoBbix Hacocos. Kpome

3TOr0, BO3MOXHO MCMONb30BaHWe
HW3KOTEMMEPATYPHOTO TENNa HenoCPEACTBEHHO
B KOHCTPYKTUBHBIX CTPOUTENbHbIX SNEMEHTaX
MOMELLEHNS UNK 30aHus B Lenom. [ins
MOZEpHU3aLNN yKe CYLLeCTBYHOLLMX CUCTEM
OTONNEHNS pa3paboTaHbl CUCTEMbI TENMOro nona
C MUHUMAIbHOWM CTPOMTENbHOI BLICOTON.

OTonneHune cucTemon "Tennoro nona" no3sonsiet
3(h(PEKTMBHO NCNONb30BATb HU3KOTEMNEPATYPHOE
Tenno oT TENMOBOro Hacoca.

BeHTUNATOPHLIE KOHBEKTOPbI

O6bI4HblE MOBEPXHOCTY HarpeBa (paauaTopb)
OTAAKT TENNO NOMELLEHNIO 33 CHET
€CTECTBEHHON LMPKYNALMYU 1 KOHBEKLMN. [pu
CNONb30BAHNUN BEHTUNATOPHBIX KOHBEKTOPOB
VHTEHCWBHOCTb TEMMOOTAAYM NOBbILLAETCS,

3a CYET Yero MOXHO ucnonb3oBath bonee
HW3Kue TemnepaTypbl nogayu. MpuHyauTENLHAS
KOHBEKLSt BOCTUraeTCs 3a C4ET BEHTUNSTOPOB
C 3NEKTPONPUBOAOM. BeHTUNATOPHbIE
KOHBEKTOPbI MOTYT TaKXe 1CMoNb30BaThCA M ANs
OXMNaXxZeHUst NOMELLEHIUS NPU NEPEKIIOYEHNM
TENIOBOrO HAcOCa B PEXUM ECTECTBEHHOTO
KOHAMLIMOHMPOBAHNS.

Puc. D.2.2-7 BeHTMNATOPHbIE KOHBEKTOPbI

Takxe KOHBEKTOPHO-BEHTUNATOPHbIE MOBEPXHOCTH
Harpesa N03BONSOT 3h(PEKTUBHO NCMONb30BATL
HU3KYI0 TeMnepaTypy noAayn.



D.2.3 OxnaxpaeHue

KomHaTHbIe yCTponcTBa KOHANLMOHMPOBAHMS
MOryT 0bnafath LMPOKM CMEKTPOM
BO3JENCTBUS HA TEMNepaTypy 1 BNaxHOCTb
BO34yXa B nomeLyeHun. CornacHo aTum AByM
OCHOBHbIM MOKa3aTensm v onpeaensercs
KnMMaTN4ecknin KOMOopT B MOMELLEHMM.

Mpwn obecneyeHnmn knuMaTu4eckoro komgopTa

B NOMelLLieHnM Heobxoanmo obpallatb
BHUMaHWe Ha 3aBUCUMOCTb TEMNEPATYpbl
BHYTPY NOMELLEHNS OT HapyXXHEl TemMnepaTypbl.
PasHuua Mexay oxnaxgaembiM NOMELLEHNEM U
TEemMnepaTypol CHapyxe He A0MKHA NPeBbILATh
tonee rpagycos 5 K. bonee Bhicokas pasHuya
NpWBOANT K Npobnemam npw akknumaTuaayum.
Ha knumatnyeckuin komopT B NOMELLEHUN
BNVSIIOT Takue hakTopbl Kak: Temnepatypa
BO3[yXa, BMaXHOCTb BO3AYXa, CKOPOCTb
[BUXEHUs BO3[yXa, TEMNepaTypa OKpyxaroLnx
NOBEPXHOCTEN, BUL AEATENBHOCTU YENOBEKa, Er0
OfeX[a 1 YncToTa Bo3ayxa.

D.2.31 Ba3oBble NpMHUMNDI

YTobbl 06ecnednts KoMGopT B NETHUI
nepuoz BO3AyX BHYTPU NOMELLEHNS JOMKEH
ObITb OXNaXAEH W crierka ocyLueH. Mpu
NPOEKTUPOBAHNN CUCTEM KOHAMLMOHMPOBAHMS
Heo6X0ANMO Y4eCTb Harpy3ky OXnaXAeHus 1
TEMMEPATYPY TOUKN POCI (CM. HUXE).

Harpys Ka oxnaxpeHua

Mog Harpy3kon oxnaxaeHns NoHUMaeTcs

TO KONMYECTBO TENNa, KOTOPoe HeobxoaNMo

OTBECTU OT OXNaXAAeMOro NoOMeLLeHus, 4Tobbl

noanepxusatb Tpebyemyto Temneparypy.

Ha Harpyaky oxnaxzeHust BIUSIKT cregyioLme

hakTopbl:

B BHelUHWe aKTopbl, Takue Kak CONHEeYHoe
13ny4YeHne n ocamku

B BHYTPEHHME (DaKTOPbI, KONMYECTBO YEMOBEK,
anekTpuyeckmne npubopsI

B wvatepuman u koadhuLneHTbl Tennonepeaayn
OrpaXaaroLLyX KOHCTPYKLMIA 1 BEHTUNALNS

PacueTHbIih HOpMaTuB N5 Harpy3ku
oxnaxaenus copepxutcsa B EN 1SO 13790,
a 6onee ynpouyeHHbIn BapuaHT B VDI 2067.

Puc. D.2.3-1 KoHauunoHupoBaHue koMHaT
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Puc. D.2.3-2 Harpyaka oxnaxgeHus

Erfahrungswerte fiir tiberschlagige Ermittlung der Kiihllast fiir Mitteleuropa

Tin KOMHaTbI Harpyaka oxnaxaeHus npuMeHnTenbHO k 06bemy
Wohnraume 30 - 40 Br/m®

Biirordume 50 Br/m3

Verkaufsraume 50 - 60 W/m3

Glasanbauten bis 200 W/m?

[ins yKpynHEHHOro pacyeTa ucnonbayTes
pacyeTHble NporpaMMbl Ans OTAENbHbLIX BUAOB
nometleHni (cm. rasy D.3.2).

3pAech Harpyska oxnaxneHus onpeaenseTcs no
reoMeTpuYeckM pasmepam KOMHaT, nioLaan
OKOH, (PM3NYECKINX CBONCTB NPUMEHSIEMbIX
CTPOUTENbHBIX MaTepNarnos.

Touka pocbl

Moz TeMnepaTypoit TOYKW PoChl NOHUMAETCS
Takas Temnepatypa, Npu KoTopoit HaYnHaeTcs
KOHAEHCaLMs COAEPXALLErocs B BO3AyXe
BOASHOrO napa. B Touke pocbl OTHOCUTENbHAS
BnaxHocTb cocTasnset 100 %. Ecnn
TemnepaTypa OKpyxarLLx NOBEPXHOCTEN HIXe
TOYKM POChI OKPYXXaIOLLETO BO3AYXa, BOLASHOM
nap KOHZeHcupyeTcs.
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D.2 BTOpWYHbIN KOHTYP

D.2.3.2 Tunbl ycTaHOBOK

[Mpn BbIBOpE TN YCTAHOBOK BaXHbIM PakTOpOM
ABNAETCS BOIMOXHOCTb UCMONL30BATh ANS
KOHAMLIMOHNPOBAHNS NOMELLEHUI PYHKLMIO
aKTMBHOTO OXJTaX/AEHNS I NacCUBHOTO
OXNaXaeHus.

MaccuBHOe oxnaxpeHue

[MaccuBHoe oxnaxaeHue, KOTOpOE 4acTo
Ha3bIBaKOT €CTECTBEHHbIM, NOApa3yMmeBaeT
0T60p Tenna u3 noMeLeHna n nogavy

€ro B CKBaXWHbl Ans oxnaxgeHus. Mpu

9TOM KOMMpeCcCcop TennoBoro Hacoca He
aKcnnyaTnpyetca.

EcTecTBeHHOE OXNaxaeHne pacconbHo-
BOASHbIMU HAacOCaMm 04eHb 3P EKTUBHO,

T.K. B IpoLecce 3aAenCcTBOBaHbI TONbKO 4Ba
LMPKYNALMOHHbBIX Hacoca. Cam Tennosomn Hacoc
BKIKO4MTCS TOMNbKO NpW HarpeBe ropsiyeit BoAbl.
[lepeyeHb CUCTEMHBIX NPUHAANEXHOCTEN
Viessmann ans TennoBbIX HACOCOB yxe
BKIt0YAET B ¢e65 NONHbIA CNeKkTp HeobXoaAnMbIX
KOMMOHEHTOB Ana paGOTbI B pexume

€CTEeCTBEHHOro oxnaxaeHus.

EcTtectBeHHOE oxnaxgeHne MoxHo aheKkTMBHO
NPUMEHSTD B CNEAYHOLLMX OTONUTENBHBIX
cucTemax:

B Cuctema Tennoro nona

B BeHTUNATOPHbLIE KOHBEKTOPbI

B Oxnaxgaemble NOTOMKM

B [laHenbHOe CTEHHOE OTONNEHNe

OcylueHne Bo3zyxa B NOMELLEHUN BO3MOXHO
TObKO C BEHTUNSTOPHBIMM KOHBEKTOPAMMU,
KOTOpbIE BbICYLUIMBAIOT OCAXAaeMbli KOHeHeaT.
C Apyrmu NOBEPXHOCTSMM Harpesa aToT
BapWaHT HEBO3MOXEH.

Puc. D.2.3-3 MaccuBHOe oxnaxaexne

OxnaxpeHue
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AKTUBHOe oxnaxaeHue

Mpw akTueHom oxnaxaeHun (Active Coo-

ling) B npoLecce paboTbl TENNOBOrO Hacoca
3a/encTBoBaH komnpeccop. Mpu 3ToM dyHKLWKM
ycnapuTens 1 KoHAeHcaTopa B3anMHO
MEHSIOTCS C MOMOLLbIO NEepeknoYatoLLero
knanaHa. TennoBow Hacoc MOXeT OxnaxaaTb
nomeLLeHue, NP1 3TOM BeNUYMHA BO3MOXHON
MOLLHOCTY OXNaxeHus onpegensercs
XONONpON3BOANTENBHOCTBIO HAcoCa.

MepeknioyeHne Mexay pexnumom oTonneHua
U peXnmMoM oxnaxaeHnsa moxe npoucxoanTb
KaK BHE TennoBoro Hacoca, Tak 1 ¢ MOMOLL bt
VHTErpupoBaHHOro 4-x X040BOro knanaHa B
KOHTYpe OxnaxneHna.

PacconbHo-BoAsiHbIE YCTPOMCTBA

Y TennoBbIX HACOCB PACCONLHO-BOASHOTO
TMNa NepekmniYeHne pexuma skennyataumm
NPOMCXOANT, KaK NPaBuIo, Yepes ycTpoincTea
TMApPaBANYECKO nepudepui.

Mpyn BKNKOYEHUM PEXMMa OXNaXAEHUS
XONOAMMbHBINA KOHTYP NpofomkaeT paboTatb,
HO yXe He B pexume oTonneHus, a HaobopoT.
OTBOAMMOE Tenno oT NOMeLLeHNs nocTynaeT
00paTHO B CKBaXWHHbIE 30HAbI. YNpaBneHue
MOXeT BbITb HACTPOEHO TakuM 06pa3om, YTo

0TAaBaeMoe Tenmno MOXeT BbITb JONONHUTENLHO
WUCNONb30BAHO B APYTUX KOHTYpaX OTOM/EHMS,
TaKkM rze 970 HeoBXOAMMO - B APYIMX
noMeLLeHUsIX Unu Ans Noaorpesa ropsyei Bogb
WUNK BOAbI B NraBaTenbHbix GacceiHax.

Bo3aywwHo-BoAsHbIE YCTPOICTBA

Y TennoBsbIX HAcCOCB BO3[YyLIHO-BOAAHOIO
Tvna nepeknioyeHne pexuma akeniyarawuum
MPOUCXOANT, KaK MpaBurio, Yepes ycTpolicTaa
ruapaenuyeckoin nepudepun. Komnpeccop
BCeraa B paboTe, a nepeknoyatoLLmil

KnanaH MeHsIeT HanpaBneHue ABUXEHNS
TennoHocuTens.

B pexume oTonnHus TennoobMeHHMK
XOMOAHOTO HAPYXXHOrO BO3ayXa UrpaeT ponb
ucnapuTens, a TennoobMeHHNK XONOoAHOM
BOAbI - KOHAEHcaTopa. B pexume oxnaxaeHus
3ageicTBaH 4-x X040BOW KnanaH, KoTopbIn
CNYXXUT ANs NEPEKNOYEHUS PEXMMOB paboThl
KOHTYPHbIX TENNOOBMEHHIUKOB B Ka4eCTBe
“cnapuTens U B kKa4ecTBe KOHAEeHcaTopa.
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YkazaHue

[ns oxnaxaeHus
nomeLleHust
oTbupaemoe Tenno
3akaunBaetcs 0bpaTHO
B 30HAbI (CKBAXWHY)

1nu konnektopsl. [lo
cux nop obcyxaaercs
BO3MOXHOCTb BTOPUYHOIO
1CNONb30BAHNS 3TOM0
Tenna Ans noBbIEHUs
ahdhekTUBHOCTM paboThl
paboTbl TENNOBOrO
Hacoca u yBenuyeHus
COP. 370, BO3MOXHO,
M03BOMUT COKPaTUTb
ATVHY KONIEKTOPOB 1
30HI0B NpU pacyeTtax
NPOEKTUPOBaHUS. AT
3bICKaHUS aKTyambHbl
TOMbKO AJIS YCTaHOBOK
OTHOCUTENBHO 60MbLLION
MOLLHOCTH C 60MbLION
TPYHTOBOW NMoLlaAbo.

Puc. D.2.3-4  AkTUBHOE OXNaxaeHue
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D.2 BTOpWYHbIN KOHTYP

D.2.3.3 Xonogonepepgaya

Xonoa MoxeT nepeaaBaThbes B NOMeELLEHne

C NOMOLLbHK pa3nnyHbIx cuctem. lNpu
NPOEKTUPOBaHMM 1 BbIGOPE TaknX CUCTEM
npeanoyTeHne 0TAAKT cMCTEMaM TENMoro nona,
BHYTPUCTEHHBIM MaHENbHbIM 11 MOTONOYHBIM
CUCTEMAM W T.1., KOTOPbIE CNOMOBHbI HE TONBKO
OXMnaxzaaTb NOMeLLEHWE, HO U BNIUSITb, Hanpumep,
Ha BnarocogepxaHue BO3ayxa.

MaHenbHOe oxnaxaeHue

lMomeLLeHus, kak Npasuo, MetoT 6onbLumne
NOBEPXHOCTY HEWNCMOb3YEMOW NONE3HON
nnowaau (CTeHsl, non unu notonok). Ouu moryT
NOMOYb NpK OXNaxaeHun nometLeHus. Mpu
NpaBuIbHO OpraHN3aLi MHTErpupoBaHHbIX
B HUX CUCTEM OXNaxAeHus Heobxoanumo
cobnioaatb ycnoBue oTCyTCTBUS 0Opa3oBaHns
kKoHgeHcaTa Ha Hux. OcylueHve Bo3ayxa B
noMeLLeHsIX Npu oOpraHu3aLmy Takoro Buaa
OXNaxaeHus, kak npaBumo, HEBO3MOXHO U ANs
9TOT0 MCMOMNb3YI0TCA APYTME BUAbI YCTPONCTB
KOHAMLMOHNPOBAHWS.

Ecnv Bo3ayx BHYTpY nomelLeHust He Byaet
[ONOMHUTENBHO OCYLLATHCS, @ NPU MOHUKEHUN
TemnepaTypbl BO3Ayxa BHyTPU NOMELLEHNS
OTHOCWMTeNbHas BNaXXHOCTb NOBbILLAETCS, TO 3TO
MOXET MPUBECTY K CHUKEHMIO KOMdpopTa.

TaKkoit BUf OXMTaXAEHUS NOMELLEHIS NOMYYnn
HasBaHue ,6eCLUyMHOe OXNaXaeHne” T.K.

Mpy ee OpraHn3aLmm He UCToNb3yHTCS
BEHTUNATOPbI UK BO3AyX0ayBki. OfHaKo,
TaKue yCTPoMcTBa MOryT UCMONb30BaTLCS,
€Crni eCTb HE0BXOAMMOCTb B GOMbLLeH
XOMONpPOU3BOAUTENLHOCTH.

B nomeweHnsx HebonbLLOi niowaam ans
€CTeCTBEHHOr0 OXNaXAeHMs Yallle BCcero
MCMONb3YTCA CUCTEMBI TEMNOTO Nona.
XonogHasi Bofja npokaymBaeTcs no Tpybam
TENNoro nona, TeM cambIM, OXnaxaast BO3oyx
camoro nomelleHusi. MpumepHas pacyeTHas
BEMNUYMHA Harpysku oxnaxgexus - 25 B1/m2

OxnaxpgeHue ¢ NOMOLL b KOHBEKTOpPOB

Yrobbl gocturath Bonbluero komdopTa npu
OXNaXAeHUN NOMELLEHMI - UCNONb3YIT
KOHBEKTOPHbIE CUCTEMbI (C BEHTUNATOPAMU UMK
BO31yX0AyBKamu), KOTOpbIE CMOCOBHBI, K TOMY
Xe, ocyLaTh Bo3AyX. B koHBekTOp nocTynaet
XOMNoAHas BOAA C TEMNEPaTypOii HIXKE TOUKN
pocChl 1 NpokaynBaeTcs No opebpeHHbIM Tpybam.
Mexny opebpeHHbIMM Tpy6amm LpkynupyeT
BO3JyX NMOMELLEHNS, KaK B Tenno0OMeHHOM
annapate. Bo3ayx nomeLleHns 0TAaeT CBOe
TENNO LMpKyNupytoLLeit Boge. Ha noBepxHocTu
TENNOO6MEHA BO3HUKAET KOHAEHCAT, KOTOPbIi
JOMKEH OTOBAMUTCS KOHAEHCATOOTBOAUMKAMM.
BaxHo: npucoeauHnTenbHble Tpy6onpoBoab! k
KOHBEKTOPY LOMKHbI ObITb NAPOHENPOHMULIAEMBI,
4TOObI HA HUX HEe BO3HUKAN KOHAEHCaT.

KoHBeKTOpbI MOryT BbiTb B 2-NIUTPOBOM U
4-nNTPOBOM UCMOMHEHUM. B 1BYXIUTPOBOM
BapuaHTe B TpyGONpPoBOAE A/1st XONOAHOM

BO/Ibl MPOTEKAET XONoaHas BoAa, B
OTONUTENbHBIM TPYBONPOBOA BOAA NOCTyNaeT
yepes TennoobMeHHMK. B 4eTbIpexnuTpoBom
BapuaHTe KOHBEKTOP UMEET ABa OTAENbHbIX
TeNnooBMeHHNKa — Kaxablil AN XONOAHOM BOAbI
1 ANS ropaYeit Bodbl.

Mpu onpeaeneHnn reoMeTpUYeckmux
pa3MepoB KOHBEKTOpa 60MbLLYI0 POfb

WUrpaeT 3HayeHne KOMHaTHOM Temneparypbl

1 TeMnepaTypa XonoaHo! BoAbl Ha BXoae

B KOHBEKTOp. Yem Gonblue nepenas Mexay
3TUMM IBYMS TemnepaTypamu Tem ¢ GonbLueil
MPON3BOANTENBHOCTbI0 PABGOTAET KOHBEKTOP.
MoaToMy, B HEKOTOPbIX CyYasix, npu 6ONbLIOM
nepenage Mexay TemMnepaTypoii BxogsLlen
XONOAHOM BOAbI U TEMNepaTypoil Bo3ayxa

B NOMELLEHNM BO3MOXHO NPUMEHSIT 6onee
ManeHbkue npubopsl.



OxnaxpgeHue BO3QyXOM

OxnaxpaeHune ¢ NOMOLLbK BEHTUNSALMOHHBIX
YCTaHOBOK Takxe BO3MOXHO. Pasymeertcs,

B JaHHOM Cyyae AOCTUXMMA TOMbKO
onpeaeneHHas Temnepatypa oxnaxaeHus.
TemnepaTtypa B NOMELLEHNN He JOMKHa ObITb B
KOHEYHOM utore Huxe 14 °C, 4ytobbl N3bexatb
HenpUsTHbIX CKBO3HSIKOB. B cpeaHem, Tpebyetcs
okorno 5 BatT X0noaonpon3BoAMTENBLHOCTH Ha
Kaxabli 1 M3/4 BO3ZYLLHOrO NPOTOKA.

B Haluem cnyyae 3MeeBuK TennooGMeHHUKa
OXNaguUTenNst HaXoaUTCs B CaMOM yCTPOACTBE
BEHTUNSLMOHHOI CUCTEMbI, KOTOPbI 1
OXnaXzaeT BO3AYX, NPOXOASLLMIA Yepes Hero.
LinpkynupyioLuuii BO3yx xenaTensHo ocyluats,
noToMy YTO TemMnepaTypa NoBEPXHOCTM
TeNNoo6MeHHUKa-0XNaAnTenNs NEXUT HUXE
TOUKM POCHI U BOAA, COAEpXKaLLascs B

BO3[YXe, KOHLEHCUPYETCS Ha NOBEPXHOCTU
TennoobmeHHMKa.

B aHHOM paccMaTpuBaeMoMm cryyae
LONONHUTENbBHO TpebyeTes kanneynoBuTenb n
HarpeBaTenbHbIl 3NEMEHT, PAaCNONOXEHHbIN B
LieHTparbHOM kaHarne yCTpoNCTBa BEHTUNIALMM.

Kpome Toro, NPUCYTCTBYIOT AONONTHUTENbHbIE
Tpe6OBaHMH MO MMIMEHNYECKON YNCTKE
9N1EMEeHTOB jaHHOro 06opy,qoaava.
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[MomoLLb NPy NPOEKTUPOBAHNN

Heobxoanmas TEennonpon3BoANTENbHOCTb TEMNIOBOro HAacoCa onpenendeTca Takum xe
06pasoM, kak 1 ans noboro Apyroro reHeparopa tenna. B yCNnoBuMaX 3KkcniyaTayun Tennosoro
Hacoca B MOHOBANEHTHOM MU MOHO3HEPTeTUYECKOM peXxume ero otonmTenbHaa MOLWHOCTb

onpegensietcs no DIN EN 12831.

OpnHa 13 0CHOBHbIX 0COBEHHOCTEN NPUMEHEHUS
TENMoBbIX HACOCOB 3aKMOYAETCS B BOIMOXKHbIX
nepepbIBax 3HepProcHabXeHNs 1 CBA3aHHbIX C
HWAMM NepepbiBax B paboTe caMmoro TennoBoro
Hacoca.

K npeanaraemoit npon3BoaCTBEHHON
KOMMEKCHO NporpamMmme TennoBbiX HACOCOB
Viessmann npefnaraeTtcs LUMPOKWIA CNEKTP
pa3nuyHbIX eMKOCTHbIX BOAOHArpeBaTenen.

B kauecTBe JONONHUTENBHO NOMOLLM
npy BbIGOPE TENNOBOrO HAacoOca UK npu
MPOEKTMPOBaHMM ycTaHoBKM Viessmann
npeanaraet OBLUINPHYIO TEXHUYECKYHO
[OKYMEHTALMI0 M PYKOBOACTBA MO
MPOEKTUPOBAHMIO.



D.3.1 Onpepenenue
NPOM3BOAUTENILHOCTHU TENNIOBbIX
HacocosB

Kak onpefensieTca MOLLHOCTb TENNOBOrO Hacoca
Ha ropsiyee BogocHabxeHue 1 0TONNeHe Mbl
yxe paccmatpusany B rnase D.2.

[ing Toro, 4To6bl YyCTaHOBUTBL NOSHYIO TENMOBYHO
NpOM3BOANTENBHOCTL TEMNMNOBOTO HAcoca HaMm
HeobX0ANMO Y4eCTb MOLLHOCTb Fopsvero
BOAOCHabXEHMS 1 BO3IMOXHbIA NepepbIB B
3HeprocHabXeHNM paBHbIit 2 u.

MOLL{HOCTb TennoBoro Hacoca B MOHOBaNEHTHOM
pexume akcnnyataumm onpeaenseTca ¢
NOMOLLbIO ABYX LIAroB.:

1 Wwar: onpeaeneHne exeaHEBHOM CyMMapHOi
TENMOBOW Harpy3ku 3aaHns

2 LWar: BenuuuHy AHeBHOro notpebneHus tenna
COOTHOCSHT C BpeMeHeM paboTbl TENMOBOrO
Hacoca B TEYEHMM CyTOK

lopsiuee BoAOCHaGXEHWE C NOMOLLbIO TENNOBbIX
HacocoB Mbl paccmaTtpusani B rnase D.2.1,

KaK OTZENbHbIM PacYeTOM Mpu NPEBbILLIEHUM
mowHocTv TBC Hap obLLelt TennoBoit Harpy3akoi
Ha oTonneHue bonee yem Ha 20 %.

OtonuTenbHas Harpyska foma 12 kBr.
MepepbiB B 3HeprocHabxeHunm - 2 yaca.

Bo3moxHoe Bpems oTonneHus:
24 4-6ynepepbiBa =18y

ExepaHeBHas oTonuTenbHas Harpyska goma:
12 kBT - 24 4 = 288 KBTY

OTonuTenbHas Harpyaka TENIOBOro Hacoca:
288 kBTu /184 =16 kBT

OtonuTenbHas Harpy3ka foma 12 kBT. MoLHocTb Ha
ropsiyee BofocHabxeHue - 2 kBT.

20 % oTonuT.Harpysku ot 12 kBT - 0,2 = 2,4 kBT
2 kBT <24 kBT

10/ MOLYHOCTM HEAOCTATONHO ANS NOKPbITUS 2,4 KBT
Harpysku IBC.

YkazaHus

Hanpuwvep, B
Kn1MaTUYECKUX YCIIOBUSX
lepMaHuu nepepebIB B
9HeprocHabXeHnn He
Bornee 2 4acos He BreYeT
3a coboi HeoOXx0aNMOCTb
BKIHOYEHNS HOBbIX
@BTOHOMHbIX
TENoreHepaTopoB

11 MOKPbIBAETCS
aKKyMynupytoLLei
CMOCOOHOCTLI AOMA.
KoHeuHo, TeopeTunyeckm
BO3MOXHO MOHKeEHWe
TEeMnepaTyphbl B
HEKOTOPbIX CryXEBHbIX
MOMELLEHUAX HUXKE
YCTaHOBIEHHOM

HOPMbI, HO 3TO He
pacnpocTpaHsieTcs Ha
XUMble NOMELLEHNS.
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D.3.2 Momolwb Npu BbIGOPe TENNIOBOro
Hacoca

Puc. D.3.2-1  Viessmann nporpamma nogbopa TennoBbIX HAaCOCOB Mporpamma BbIGOpa TENMOBOro Hacoca

C HaLuel nporpamMmoli nogbopa TennoBoro
Hacoca Bbl MOXeTe nofobpaTh B pexume
CUMYNALMM ONTUMANbHbI BapUaHT TennoBoro
Hacoca. OnpegeneHnue Heobxoaumor
NPOM3BOANTENBHOCK TEMNNOBLIX HACOCOB
YKPYMHEHHO OnpefenseTcs no pacyeTHbIM
AaHHbIM TEMNOBOW Harpy3ku 3aaHus. 310
ONTUManNbLHO NPU YCIIOBUW HOBOTO 3AaHNS

C pacyeTHON NPOEKTHON JOKYMEHTaLMEN.
lMporpamma Torga bbICTPO BblAaeT Tpebyemblit
TUN TENNIOBOTO HA0COCA W NOAXOAALLNNA
€MKOCTHbIV BOJOHarpeBsatens.

[MonyyeHHbI pesynbTat Bel Bcerga cmoxete
NPOBEPUTBL Ha CPABHUTENBHOM aHanuse
WHBECTULIMOHHbIX 3aTpaT 1 OTOMUTENbHBIX
N3LepXKeK ¢ cuctemamn Spyrux BUAOB

TennoreHepaTopoB. 3aeck ke Bbl MoxeTe
Puc. D.3.2-2  [pumep nporpammbl BbIbOpa TENNOBOro Hacoca MPOBECTM pacyeT SKOHOMUYHOCTY.

Hapsigy ¢ onpeaeneHnem pacyeTHOro 3HaveHus
yncna rogoBoi HapaboTkW TennoBoro Hacoca
cornacHo VDI 4650, MoxHo onpegenutb
BO3MOXHY'0 [JOMH0 y4acTusi B NOKPbITUN 3TOM
Harpy3ku ansTepHaTUBHBIX UCTOYHIUKOB SHEPTUN.

HekoTopble pesynbTaTbl 060CHOBaHNS
NpUMEHeHNs TENNOBbLIX HACOCOB 1 CPaBHEHMe
WX C [IPYTMU OTOMMUTENbHBIMI CUCTEMAMM
oToGpaxaroTcs B nporpamme rpadnyecku 1
MOTYT BbiTb BbIBEAEHbI Ha NeyaTh, YTO OYeHb
yI06HO NPY KOHCYNBTUPOBAHNM KINEHTOB.




Mporpamma noa6opa TennoBbIX HaCOCOB

Mporpamma noaGopa TennoBoro Hacoca Takxe
MOMOXET ONpeaenuTs HeobXoaMMbIi AuameTp
Tpy60ONpPOBOAOB, ONTUMATbHbIN pasMep
HaKOMMTENbHOM EMKOCTH U HEOBXOAUMbII
YPOBEHb 3BYKOBOTO aBNEHUS C NOMOLLbIO
nop6opa LyMonornoLLatoLMx YCTPOUCTB.

Onpegnenexue HeobxoanMoro gnameTpa
Tpy©OnpOBOAOB NPOMCXOAUT Ha OCHOBaHUM
[onycTuMoro nepenaga Temnepatyp ot 5 K go
(makcumym) 10 K BO BTOPUYHOM KOHTYpE (CM.
rnasy D.2). Oxnaaemoe nageHue faBneHus
Takxe MOXeT ObITb pacynTaHo. bbiCTpbIil pacyeT
11 BbIBOZ NMOKa3aTenei 3HauuTensHo obneryaet
paboTy cneuyuanucTam no NPOEKTMPOBAHMIO.

[anHas nporpamma nogbopa nossonset
onpenenuTb YpoBeHb 3BYKOBOTO JaBMeHNs,
NPOM3BOAMMOrO TEMNIOBLIM HACOCOM B
3aBMCUMOCTY OT MeCTa €ro YCTaHOBKM (CM. rnaBy
C.3.3). Ha Bce TMnbl NpOM3BOAMMbIX TEMNMOBbIX
HaCcoCoB NpWBeeHb NAcNopTHbIe NokasaTenu
YPOBHSI 3BYKOBOrO AaBfieHus, a Takxke
HeoOXoAnMble YCTPOCTBA W NPUHAANEXHOCTH
LUYMONFOrNOLLEeHNs.

lMporpamma pacyeta focTynHa kak B online-
pexuMe, TaK 1y HaluMx NpeAcTaBuTeNen.

Puc. D.3.2-3 Tporpamma noagbopa TennoBbix HacocoB Viessmann
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Puc. D.3.2-5 bBpay3aep Viessmann Vitodesk Bpay3ep Vitodesk

5pay3ep NPUHLUNUANbHbIX CXxeM BCeX

= BO3MOXHbIX KOMBUHALMIA CUCTEM OTOMNEHMS C
= E e i= r— A= ma oTonuTenbHbIM 060pyAOBaHMEM BCEX BEaYLNX
 Tmaw —_— = MMPOBbIX POU3BOAUTENEV NPeaCTaBnseT

— — il —_ komnaxus Viessmann. B Hero Bxogst
— 1= : A
= —— MPUMEPbI Pa3NINYHbIX TUAPABIUYECKNX CXEM
- 1 UX (PYHKUMOHMPOBAHME C TPAANLMOHHBIM
TennoreHepupyHoLMM 060pyLOBaHIEM 1 C
pereHepaTMBHbLIMU UCTOYHMKAMI SHEPTUM.
—— - ——— - ——— - MpocToe pykoBOACTBO NoNb3oBaTENs U
= = | |ﬂ.I .H -_— = yno6Has HaBurauus no3BonskT ObICTPO
UL— L1 S | 55 HalT Heobxoammyto cxemy. Camm cxembl
Y o T ey
iy . .| : npeaocTasneHb B yobHoM dopmare pdf uim
i dwg.
. - v | TMApaBMYeckne CXeMbl ykasaHbl Co
i LI
- - | BCEMI HEOBXOAUMbBIMU TMAPABINYECKUMU

KOMMOHEHTaMM OTONUTENbHbIX CUCTEM.

CxeMbl SBAS0TCS NpUHUMNManbHbIMK, T.€ HE
Yy4nUTbIBaOWMMU MOLLHOCTb NPUMEHAEMbIX TUNOB
TennoreHepaTopoB 1 NO3BONAOT NPaBUbHO

W BbINOJTHUTb HeO6XO,ElVIMyiO rMAapaBIiMyeckyto
06B9|3Ky OTONUTENbHOI CUCTEMBI.

|-|03TOMy Nnpn OKOH4YaTeNbHOM pacyeTe
HeobxoaMmo cornacoBatb MOLLHOCTb
TennoreHeparopa u, Hanpumep, MOLHOCTb
TennoobMeHHMKa EMKOCTHOMO BOAOHarpesaTens.

Puc. D.3.2-6 pumep cxem Bpaysepa
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Bce aneMeHTbl 1 JaT4nKMU TMAPaBIMYECKOi
- cxeMbl 0603HaYEHbI B COOTBETCTBUMN C
VIEGMANN HyMepaLmel NPUCOeANHUTENBHBIX KNEMM.
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[TpMeyaHus

B pononHeHue k AO0KYMEHTauMK No NPOEKTUPOBAHNIO U TEXHNYECKMM nacnopTamM TennoBbIX
HacoCOB Mbl nNpeanaraeM HeCKonbKo KBaXXHbIX NMPaKTU4eCKUX COBETOB U peLueHvu7|.

[ononHuTensHO K AaHHOMY PyKOBOLCTBY MO CepBUCHOMY 06CMYXMBAHMIO.

NPOEKTUPOBAHMWIO Mbl NpeanaraeM HeCKOMbKO

KOPOTKUX BaXHbIX N HEOBXOAMMbIX YKa3aHWN. B npeameTHOM ykasaTene npefcTaBMneHbl Bce
OHw cocTaBneHbl Ha OCHOBE MHOTOMETHEN HeobxoaMble TeMbI, KOTOpblE paccMaTpUBaTCA
NpakTUKL NPUMEHEHNS TENMOBbIX HACOCOB W B JaHHOM PYKOBOZCTBE W KOTOPbIE OKaXyT
MMetT NpUKNaHoe 3Ha4eHue. Bam nogaepkky 1 NoMOLLb B NPaKTUYECKOM

NPUMEHUN TENNOBbIX HACOCOB.
UTo6bl 06eCneunTs HagexHy 1

BecnepeBoliHyto SKCnnyaTaLmio TennoBbIX

HacoCOB HEO6X0AMMO BbINOMHSATL BCE

Tpe60oBaHMs UHCTPYKLUN 3aBOLA-U3rOTOBUTENS,

a TaKkxe NPOBOAUTb PEryNsipHYt NPOBEPKY

paboTbl TENMOBOTO HACOCA 1 MEPOMPUSATUS MO

124 TlyTb K npUMeHeHn0 3 PeKTUBHBIX TENNOBbIX
HacocoB

130 YkazaHus Ana npoBepKu M ONTUMMU3aLUM

132 MNpeameTHbIN yKa3aTenb



HyTb K MPUMEHEHNIO SCb(beKTI/IBHbIX TENNOBbIX HACOCOB

[TyTb K NpUMEHEHNI0 3 EKTUBHBIX TEMMOBbIX HACOCOB

KomneTeHTHble OTBETbI HA BCE SKOHOMUYECKME BOMPOCHI, CBA3aHHbIE C MPUMEHEHNEM
arnbTepHaTUBHbIX NCTOYHUKOB 3HEPIUN HE MEeHEE BaXKHbl, YEM TEXHUYECKNE aCneKTbl UX

NPUMEHEHNA.

1. KomneTteHTHOE KOHCYnbTUPOBaHME

BbiGop 0TONUTENLHON CUCTEMBI C MPUMEHEHNEM
TENnoBbIX HACOCOB TPebyeT KOMNETEHTHOM
“cyYepnbIBaloLLen KOHCYnbTaLun — 370 0C06EeHHO
aKTyanbHO Npu MOAEPHU3ALIMM CYLLECTBYIOLLEN
CUCTEMbI OTONNEHS. MHBECTULMOHHDIE
3aTpaThbl NPY MCMONb30BaHUN TENOBOMO

Hacoca B cucTeMe TennocHabxeHus, kak
npasurno, 6onee BbICOKM, YEM NPY NPUMEHNM
00bI4YHbIX TPAAULMNOHHBIX TENNOreHepaTopoB.

B cBs31 ¢ 3TMM 060CHOBaHbI BbICOKME
OXMA@HWS MIHBECTOPOB, CBA3AHHbIX C

BbICOKMMY 3KONOrNYECKNMU 1 AKOHOMUYECKMMM
noTeHUuanom. Moatomy, KOMNeTeHTHOe
KOHCYNbTUPOBaHWE, kak NpaBuno, 3aHMMaeT
A0CTaTO4YHO MOHOTO BPEMEHH, TaK Kak
NPUXOANTCS OroBapy1BaTh MHOTVE acnekTbl,
CBSi3aHHble HEe TOMbKO C TEXHONOMUYECKMMM, HO 1
9KOHOMMUYECKUMW W 3KOMOTMYECKUMI HIOAHCaMM.
TennoBble HAacOChI, B OTAINYNE OT TPAAULIMOHHBIX
TENnoreHepaTopoB, B 3HA4MTENbHON CTENEHN
3aBUCAT OT NPaBUMbHOCTY UCTOMHEHNS CUCTEM
OTOMNEHMS W NPOKNAAKM FPYHTOBBIX 30HAOB.

YeM paHbLue 1 TouHee nHBecTop Bynet
o6naaatb NOMHOM MHOpMaLen 0 Bcex
acnekTax Takoro NpeanpusTis, TeM MeHbLle y
Hero ByaeT pasayapoBaHuii B MPOEKTE.

[ns NoNHOLEHHON KOMMNETEHTHOW KOHCYNbTaLuu
Hawemy cneynanucty 6yayT Hebxoaumbl
NPOeKTHbIE AaHHble 00bekTa, eCn 3T0
HOBOCTpOIKa, NN JaHHble NPOBEAEHHOTO
KOMMJIEKCHOTO 3HEPreTMYECKOro 0bcnegoBaHms
3AaHus C MOAEPHN3NPYEMOIi CUCTEMON
0TOMNMeHuUs. B yacTHOCTW, MHTEPECYHOT TUMbI

11 TEOMETPUYECKME pasMepbl OTOMUTENbHbIX
npubopoB, TeMnepaTypa nofayu, BeNuunHa
TENonoTePb 3AaHus, a Takxe AMameTp

Tpy6 oTONMUTENBHON CUCTEMBI. Vicnonbays
nporpammy pacyeTa nogbopa TennoBoro
Hacoca 1 BENNYMHY 4acoB rofoBoi HapaboTku
Bbl monyynTe onTUManbHbI BapUaHT CUCTEMBI
OTONNEHNSI C TENNOBbLIM HACOCOM, MO3BOMNALLMIA
MaKCUManbHo y4ecTb Balum nHanBnayanbHole
TpebOoBaHNSA 1 COKPATUTL U3OEPXKKN OTOMNEHMS.



2. PacyeT 0TONMTENLHOW Harpy3ku

[MpoekTupoBaHue 1 BbIGOP OTONUTENBHOM
YCTaHOBKM B NepBYI0 04epeab HauMHaeTCs ¢
onpeaeneHus HeobxoAMMON 0TONUTENBHON
Harpysku, kak npy HOBOM CTPOUTENbCTBE 3AaHUs,
TaK 1 Npu MOAEPHU3aLMM CyLLECTBYHOLLEN
CUCTEMbI OTOMNEHNUS.

OCHOBHBIM JOKYMEHTOM, ONpeAensitoLmm
pacyeT OTONUTENLHON Harpy3kn SBNSETCS
HemeLkui npombllneHHbI ctaHgapt DIN EN
12831, koTOpbINA ONpeaensieT MakcMManbHyto
OTONUTENbHYIO Harpy3Kky 3aaHus n Tpebyemyto
MOLLHOCTb TenmnoreHeparopa.

OnpefieneHne OTONUTENbHOI HArpy3KM 34aHNst
B pasHbIX CTpaHax onpegensercs no pasHomy
COTfTAaCHO MECTHbIM HOPMATUBHBIM [IOKYMEHTaM
1 Npeanucaqunsm. B Poccun Takxe cyllecTayet
OTAENbHbIA OKYMEHT, OnpeaenstoLLmii
OTONUTENbHYIO HArpy3Ky 34aHni 1 NOMELLEHMIA.

B koHe4HOM pesynbrarte sHepreTn4yeckoro
obcnenoBaHus 30aHNs BbINyCKaeTCA JOKYMEHT,
KOTOPbI HAa3bIBAETCA QHEPreTUYECKNM
nacrnopTom 06bekTa. CornacHo ero AaHHbIM
non6mpaeTC$| MOLLHOCTb TennioreHepartopa, B
AaHHOM clny4ae, MOWHOCTb Ten10BOro Hacoca.

B HOBOM CTPOUTENBLCTBE SHEPTETUYECKMI
nacnopt obbekTa c yKaszaHuem Tennosow
Harpysku 0CoBEeHHO BaxeH, Tak Kak npu
MOJepHU3aUnn CUCTeMbl OTONNEHNA BENNYMHA
TENNOBbIX NOTEPb, KaK NPaBKNo, yXe N3BECTHa, a
npy HOBOM CTPOUTENLCTBE TAKOW CTATUCTUKM 32
npousibie rogbl HeT.

Ha 0CHOBaHMM 3TUX JaHHbIX U onpeaenseTcs
MOLLOCTb TENNOBOro Hacoca € y4eTOM Harpysku
OoTOoNnNeHna nropayero BOAOCHabXeHus.

3. BbiGop TemnepaTypbl NoAa4YM B OTONMTENEHOM KOHTYpe

Uem Huxe TemMnepaTypa B OTOMUTENBHOM
KOHTYpe, TeM atheKTUBHEE (PYHKLIMOHMPOBAHME
TENNOBOro Hacoca. [oBbILLEHNE TeMnepaTypbl
nogayu Ha kaxzsle 1 K npuoguT K NOHMKEHNHO
COP Tennosoro Hacoca Ha 2,5 %.

Ecnv TennoBoit HacoC NNaHNpyeTcs K ycTaHoBKe
B HOBOCTPOMKE, TO 3apheKTUBHEE BCErO
ICNONb30BaTh HU3KOTEMMEPATYPHbIE 3NIEMEHTbI
CUCTEMbI OTONMEHNS, HAaNpUMEP, TaKoro, kak
"naHenbHoe oTonneHune" unu "Tennoro nona',
TEM cambIM JocTuraeTcs bonee Bbicokas
3h(heKTUBHOCTb paboTbl OTONUTENBHON
YCTaHOBKY.

CyLyecTByloLMe HarpeBaTenbHbIe 3NEMEHTbI
CUCTEM OTOMIEHNS!, TaKKe Kak, Hanpumep,
paauaTopbl UMEIT MEHeE BbICOKMI NoKasaTenb
koadhhuLMeHTa Tennonepeaayn U MeHbLLYio
MOBEPXHOCTb, TeM caMbiM Tpebys Gonee
BbICOKYIO TEMMepaTypy NoAauu v yxyaweHue

nokasatens apekTueHocTM COP Tennosoro
Hacoca. YTobbl JOCTUTHYTb NOKa3aTenei
KOMEOPTHOTO OTOMMEHUS C HE BbICOKOM
TemnepaTypoil nogaum paBHoi npumepHo 55 °C
Tpebyetcs:

B [lepecyeT NoLLazy NOBEPXHOCTY
HarpeBaTesbHbIX 3NIEMEHTOB.

B TemnepaTypa Nofiauu OTAENbHbIX 3NEMEHTOB
MOBEPXHOCTEN Harpesa [OMKHa ObiTb
afjanTupoBaHa.

B OTaenbHble BbICOKOTEMMNEPATYPHbIE
MOBEPXHOCTI HarpeBa A0MKHbI ObITb
3aMeHeHbI.

OueHb BaxHO COBMIOCTM ONTUMATbHYIO
rMapaBnuyeckyto GanaHcupoBKy BCet CUCTEMBI
OTOMMEHMS.
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4. Bb16op nepBMYHOro UCTOYHMKA Tenna

[ns onpegenexns TMna nepeBUYHOMO UCTOYHMKA
Tenna xenatenbHo NPOBECTM pacyeT Ha MecTe
KOHKpeTHOro obbekTa.

Bo3ayx

B03MOXHOCTb NCMOMNb30BaHUS BO3AYLLUHO-
BOZISIHOTO TEMMOBOrO HAacoca 3aBUCHT B
nepByt 04epeab OT KNUMATUIECKON 30HbI,
MecTononoxeHus obbekTa 1 TpeboBaHUAM No
LOMYCTUMOMY YPOBHIO 3BYKOBOTO aBNEHMS.

Mpu BHYTPEHHE yCTaHOBKE TEMMOBOro

Hacoca HeobxoauMo 0becneumnTs 3afaHHbIi

B TEXHUYECKO JOKYMEHTaLMI1 HeoBX0AUMbIiA
06beM Bo3flyxa Ansi ero onTuMarbHoi paboTsi.

Paccon

OcHoBa NpoeKTUPOBaHNS CUCTEM OTOMMEHMS

C TENNOBbLIMI HAaCOCaMU 3TO NoKa3aTenb X
TENMOBOW M XON040NPOM3BOAUTENBHOCTH.
3pecb Bam nomoryT Halwa obwinpHas
TEXHWNYecKas AOKYMEeHTaLNs 1 PyKOBOLACTBO

M0 NPOEKTMPOBaHMIO, @ Takke KOMMNETEHTHbIE
COBeTbI cneLyannucToB dupmbl Vessmann.
3ateM HeobxoAMMOo ONpeAeniTb ONTUMANbHbIN
BMA NEPBUYHOIO UCTOYHMKA 3HEPTUN.

B pacconbHo-BOASHOM UCTIONHEHUU Heobxoanmo
obpalLaTb BHUMaAHEN He TOMbKO Ha FyBuHy
CKBaXWH, HO 11 PACCTOSIHIE OT CKBaXMHbI

[0 TENM0BOro Hacoca. B cnyyae 6onbLuoi
yaaneHHocTu notpebyetcs 60nbLIas MOLWHOCTb

LUMPKYNALMOHHbIX HACOCOB PACCONbHOro
KOHTYpa.

IMpu By Ha rnybuHy Bonee 100 meTpoB, kak
npasuno, TpebyeTcs NonyyeHne paspeLLeHus y
OpraHoB MEeCTHOr0 Haa3opa.

Tak 6ypunbHble paboTbl NPOBOASTCS B
60nbLUMHCTBE CNyYaeB C NPUMEHEHNEM
KpynHorabapuTHOMN W TSKENOIA CTPOUTENBHON
TeXHUKK, TpebyeTcs 3apaHee OLEHNTb
BO3MOXHOCTb €€ [JOCTyMa Ha MecTo
NPOEKTUPYEMOTO BypEHMSH CKBAXKMH.

Bopa

[ins ncnonb3oBaHNs B ka4ecTBe TeNNOHOCUTENS!
TPYHTOBbIX BOZ HEOBX0AMMO B NEPBYHO

oyepeab y6eauTbCs B LOCTaTOuHOI 1e6eTOBOV
MOLLHOCTH MCTOYHMKA 1 KAYECTBE MCMOMNb3yEMOiA
BoAbl. [Ans HeGonbLUMX MHAMBULYAMNbHBIX
[OMOB, KOTTe[KeW, rnybuHa ckBaXuHbl Ans
CMONb30BaHMS TPYHTOBbLIX BOA AOMKHA ObITh
He Gonee 15 meTpoB, YT0OLI 0BECNEYNTD
HEoBX0AUMbIA PacXod ANEKTPOIHEPTUM
MorpykHOro Hacoca B YCNoBUsIX IUMUTa
MOLLHOCTY 3MeKTPUYECKOro NOAKMIOYEHNS JoMa
K LIEHTpanbHON NeKTPOCETH.

[eTanbHyto nHdopmaumio no Beibopy
NepBIUYHOr0 UCTOYHWKA AN TEMNOBOrO Hacoca
cmotpuTe B rnase C.

Bbibop neperyHOro UCTOYHMKa Tenna

Bugbi NPUPOAHLIX NICTOYHUKOB

3oHA

KonnekTtop

MoHo6nok Cnnut



5. YctaHoBkn ans ropayero BOIOCHAOXeHMS

Tennonpon3BoanTeNbHOCTL TENOBOMO Hacoca
HeobxoMMO 0YeHb TOYHO COrnacoBbIBaTh

C BENNYMHOI NOKa3aTens ropsiyero
BoAoCHabxeHNs. HeobxoauM TOuHbI pacyeT
noTpebrneHns ropsiyen Bobl, Kak MOMEHTHBIN,
MWKOBBIN, T.€. C y4ETOM Y1CNA OAHOBPEMEHHO
OTKPbITbIX TOYEK Bogopa3bopa, Tak 1 0B,
3a cyTku. Hanbonee pacnpocTpaHeHHble
OLUMOKM NPUMEHEHUS TENNOBLIX HACOCOB
MOXHO 136€exaTb, €CIN NPaBUNBHO pacynTaTh
HeobXxoauMyto BENNYUHY TennoobmeHa
mexzy noTpebneHnem ropsyeit Bogbl 1
NPON3BOANTENBHOCTHIO TEMMOBOTO Hacoca.

6. NpoekTMpoBaHMe CUCTEMBI

BaxHemwume MOMEHTbI NPOEKTUPOBaHMUA CUCTEMbI OTOMMEHUA

[Mpy NPOEKTMPOBAHNI CUCTEMbI OTONNEHNS
0h1CHOro 3aaHns Heobxoanmo obpalyaTb
npucTanbHoe BHUMaHWe Ha pacyeT

ropsiyero BogocHabxeHns, 4tobbl
MaKCcMManbHO 0TKa3aTbCsl OT HAKOMUTENbHbIX
ycTpoiicTB 1 obecneynTts pacxog MBC
3neKTpoHarpeBaTeibHbIMU 3NIEMEHTaMMU.
Vicnonb3oBaHue HakonuUTenbHbIX eMKOCTE
3HaunTenbHo cHimkaet COP TennoBoro Hacoca,
4TO MOXET OTPULATENbHO CKa3aThCs Ha
3KOHOMMWYECKOI COCTABNSIOLLEN BCEN CUCTEMbI
OTOMNEHMUS.

O6Bbem nNpsAMoi U 06paTHON NUHUU MoBepxHOCTL HarpeBa O61bem HaKONMUTENTbHOW EMKOCTU
6ex HaKoNUTeNbHON EMKOCTU HaKonuTenbHON eMKOCTH
20 n/kBT (onTMMM3aumA NoToka)
MuH. 3 n /kBT MuH. 0,25 m 2/kBT 60 n/kBT (c nepepbIBOM 3n.cHaGXeH)

Nocne onpepneneHus HeobxoanMmon
OTONMUTENBHON Harpy3ku 1 BbIGopa nepBUYHOTO
MCTOYHMKA TEMNA BaXHbIM 3Tanom siBnseTcs
BbIOOp Mexay MOHOBaNEHTHON 1 GuBaneHTHoOM
CXemoit TennocHabxeHus. busaneHTHas
cxeMma npefycMaTpuBaeT UCMoMb30BaHue
3NeKTpOHarpeBaTesbHbIX 31IEMEHTOB AN
MIUKOBbIX PEXXMMOB OTOMNMEHUS UM MOAFOTOBKM
ropsieil Boabl HE06XOAMMOTO YPOBHS
TEMNepaTypbl.

Toyka G1BanNeHTHOCTM ANs coBnoaeHNs
ONTUManbHOMO dHepreTnyeckoro banaxca
JOMkHa nexatb B npeaenax ot -3 °C go -7 °C.
/icnonb3oBaHue G1BaneHTHON CXeMb Kak
NpaBWIIO MOBbLILIAET OTONUTESbHbIE

N3[EPXKKN, O4HAKO, B rp@aHUYHbIX YCNOBUSAX,
unu Ans obecneyveHmns XeCTKUX rrMeHNYECKUX
TpeGOBaHVIVI Ana 3aluTbl OT NiernoHenn,
MCNONb30BaHNe 3MNeKTpoHarpeBaTeNlbHoM
BCTaBKM OnpaBAblBaeT CBOE NpUMEHEHNE U
CHWXaeTt o6u.w|e WHBECTNLUMOHHbIE 3aTpaThbl.

MpoekTMpoBaHie TpyGONPOBOAHbIX CUCTEM

Kak npaBuno npoekTUpoBaHne camomn CUCTEMbI
prGOHPOBO,D,OB OTOMUTENbHON CUCTEMBI C
MCNoJ1Ib30BaHMEM TEMNOBbIX HACOCOB ONMUCAHO
B nNpaBunax n Hopmax u o0Tnn4aeTca ot
TPaAULNOHHBIX CUCTEM HE3HAYNTENBHO.
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MyTb K NPUMEHEHMIO 3HepPro3EKTUBHbIX TEMNNOBbIX HACOCOB

7. MoHTax v BBOZ B aKcnnyataymio

Ecnv Hnkakux gononHuTenbsHbx TpebosaHnsi
no OprHan3aLyn CUCTEMbI X0N0[0CHabKEHNS
OT TENNOBOTO Hacoca He TpebyeTcs, TO MOHTaX
CaMOro TENOBOro Hacoca (He CKBaXMHHbIX
YCTPOWCTB) HUYEM He OTNIMYAETCs OT MOHTaxa
TpaANLMOHHBIX TeNnoreHepaTopoB..

OpHako Anst rpamoTHON 1 6e30LLMbo4HOM
YCTaHOBKW TENMOBLIX HACOCOB, 0COBEHHO
CNAMT-CUCTEM, TPebyeTCs KOMNETEHTHBIN 1
npoecCnoHanbHbI COBET, KOTOPbIN Mbl MOXEM
AaTb, Kak C MOMOLLbH HaLLWX CneLuanucTos,
TaK 1 04HO, NpU NPOBEAEHNUN COOTBETCBYHLLETO
0byyeHus.

O ekTuBHAA U HageXHas aKkcnnyaraums
CUCTEMbI OTOMMEHUS C TENNOBBLIMI HAacOCaMu
TpebyeT cobntoeHNst HEKOTOPbIX 06s3aTENbHbIN
yCroBuit:

8. YkasaHus

CoBpeMeHHble TENNOBbIE HACOCHI 6e3onacHbl 1
NPOCTbI B 3KCNnyaTaumm n He TpeﬁleT CNOXHbIX
TEXHUYECKMX PELUEHUI 4115 CEPBUCHOTO U
TeXHMYecKoro 06CJ'Iy)KVIBaHVIﬂ. B aTOM OHM
CpaBHUMbI C 00bIYHbIMM TpaauLNOHHbIMK
MCTOYHUKAMU TENNOCHABXEHUS.

OpHako cneumnduka HU3KoTEMNEpaTypHON
reHepauuu Tenna TpebyeT TiLaTeNbHOro
cobntofieHust BCex npeanucaHii,
YCTaHOBIEHHbIX B AOKYMEHTaLMN

Mo NPOEKTUPOBAHNID U TEXHUYECKNX
nacnopTax TenmnoBbIX HACOCOB. I3MeHeHus
3KCMNyaTaLMOHHbIX NapaMmeTpoB MOryT
“MeTb peLuatoLee 3Ha4eHue ans obLuei

3 heKTUBHOCTM CUCTEMBI — 3TO JOMKHbI
XOPOLLO NOHMUMATh KOHEYHbIE MOb30BaTENM

m  ObecneyeHns rnapaBnm4yeckon
6anaHcupoBKM kak NepPBUYHOTO, TakK U
BTOPWUYHOTO KOHTYPOB

m [Iposepku Tpebyemoil TemnepaTypbl ropsyen
BOAb!

B YCTaHOBKa OTONUTENbHbIX KPUBBIX COrMACHO
Tpebyemoi cucteMHon Temneparype

® Hactpoiika TpebyeMbix rnapaBnuyecknx
napameTpoB BCEW CUCTEMbI OTOMNEHMUS

® [IpoBepka AONOMHUTENbHbLIX NApaMeTpoB,
Hanpumep, Takux, kak Heobxoaumon
KOHLIEHTpaLMK paccona y paccosbHo-
BOASHOrO TENMOBOrO Hacoca

OTONWUTENbHOMN YCTAHOBKOM. [03TOMY UMEeT
CMbICIT 3apaHee 0roBOpUTL BCE BOMOXHbIE
OTONUTEMbHbIE PEXUMbI C KOMMETEHTHBIM
COTPYAHMKOM A0 Hayana npoekTMpoBaHus
CMCTEMbI TENNOCHAOXEHNS C TENNOBbIM
Hacocom.

[ns makcumansHon 3pekTUBHOCTH
Heobxoammo cobnioath creaytLmne
TpeboBaHus

m obLjee perynupoBaHue CUCTEMbI OTONMEHUS
B OMBaNEHTHON CxeMe NPOUCXOAMT B CUCTEME
ynpaBneHus TENNOBOro Hacoca,

B HeobXoauMbl KOMHATHbIE PETYNATOPbI
Temnepartypbl M TepMocTaThl

B 1 ux paboTta MaKcUMarnbHO COrnacoBbIBaETCA
¢ pexumom nogrotosku BC B pexume
npuopuTeTta.



MyTb K NPUMEHEHMIO 3HepPro3HEKTUBHbIX TEMNOBbIX HACOCOB

YKka3aHus Ans KOHTPOMNs U onTumm3aaLum paboTbl

[ns oBecneyeHns mMakcumanbHon 3heKkTUBHOCTM paboTbl OTONUTENbHAS YCTaHOBKA C
TENNOBLIM HACOCOM NOAMEXNT He TOMbKO PEryNsAPHOMY CEPBUCHOMY 0BCMYXNUBAHMIO, HO U
NpoBepKe OTAENbHbIX IKCMNyaTaLMOHHbIX NAapamMeTpPoB.

Heobxoaumble TexHuYeckne TpeboBaHmMs

no CepBUCHOMY 06CIYXWUBaHMIO TENNOBbIX
HacOCOB NOYTM OAHOTMMHBI C 06CAYKMBAHNEM
TPaANLMOHHbIX TENNOreHepaToOpoB ecim
KONN4eCTBO XNTadareHTa B HUX He NpeBbILIaeT
3kr.

Mocne kaxaoro 0TOMUTENbHOM Ce3oHa
YCTaHOBKa C TeNroBbIM HACOCOM [OMKHa
ObITb, IO BO3MOXHOCTM, NPOMUHCNEKTMPOBAHA
CcneuuanicToM CepBUCHON Cryxob! 1
HaMeyeHbl NyTY NOBbILIEHIUS ONTUMU3ALMM
paboTbl. B HOBOCTPOIIKAX Takast ONTUMU3ALMS
Bcerga obsi3aTenbHa, TaK kak 3a NpoLleaLwLni
OTONUTENbHbII CE30H HECKOMBbKO MEHSTCA
(hnam4eckie CBONCTBA UCMONbL3YEMOro
CTPOMTENbLHOMO MaTepuana.

Bo Bpems nepuoga YCYLLUKK Heobxoaumo
TLWaTENbHO KOHTPONIMPOBATb
NPon3BOANTENTBHOCTb TEMNOBOro Hacoca.
[peBblLLEHMe NPOEKTHON NPOU3BOANTIELHOCTH
MOXET NPUBECTM K NOBbILLIEHHO Harpyske Ha
CKBaXWHHbIE 30HbI, YTO MOXET HEraTMBHO
CKasaTbCs Ha UX PU3NYECKOM COCTOSIHIM 1
BO3MOXHOMY pa3mopaKMBaHUO CKBaXKUHbI.
Ecnn I'IOTpeﬁHOCTb B OTONUTENbHOM Harpyske
OYeHb BbICOKa, pEKOMEeHAYyeTCA UCcnonb3oBaTb

BPEMEHHbI AONONHUTENbHbI TENNOrEHepaTop.

lMokasaTenb paboTbl koMnpeccopa

Kakk BcnomoratensHoe CpefcTBO K KOHTPOMHO

3a TEXHUYECKUMI MapaMeTpammn 1 CEPBUCHBIMU
nokasatensMu komnaxus Viessmann npegnaraet
3KCNyaTaunOHHbIA SHEBHWUK OTOMMTENBHOM
YCTaHOBKM.

AHanu3 no3BonuT onpeaenuTb ONTUManbHOe
oTHoLeHue TpebyeMoro knacca OTIMTENbHOM
Harpysku K yucny 4yacos paboTbl TeNnoBoro
Hacoca npu Tpebyembix TemnepaTypax nogayu 1
BO3MOXHbI€ NMyTV ONTUMU3ALIMM OTONUTENBHOO
npouecca. KonuyecTso 4acos paboTbl TENNOBOTO
Hacoca NoXeT COOTHOCUTLCS C KaXAbIM KIaccoM
Harpysku.

Knaccbl noka3sbiBaloT pasHuLly TemnepaTtyp
MeXay ucnapeHuem u konaeHcauuei (AT V/IK).

Knacc Harpysku
1 ATy <25K
25 K< ATy <32K
32K < AT <41K
41 K< AT, <50K
ATy > 50K

Yucno yacos paboTsl Npu AT,

a b~ W N
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Anhang

TMoka3saTeny CyTOYHbIX PEXMMOB SKCMNyaTaLum

Yem bonee NpofonKuTELHOE BPEMS MPY HU3KOM
pasHuLe Temnepatyp paboTaeT TennoBown Hacoc,
TeM BblLe 9P PeKTUBHOCTL paboThl TENNOBOTO
Hacoca.

BoamoxHoCTb aHanusa apdpekTnBHOCTU
paboTbl TENNOBOro Hacoca NPeAoCcTaBnSeT
Bam akcnnyaTaunoHHbIi AHEBHUK. 3Aech
oTobpaxaeTcs Bcs MHbopmaLms 3a
onpegeneHHblit nepnog BpemMeHu. [Ans kaxgon
kaneHgapHou Heaenum (CW = calender week)

B 3KCMNyaTaLyoOHHOM AHEBHWKE AOCTYMHbI
nokasaTtenu cregyloLmx HeobxoanuMbIx Ans
onTMMK3aLmuy paboTbl NapameTpoB:

[Nokasatenb aHeprobanaHca

CpepHsas Temnepartypa

T.() Bxopa B TennoBoi Hacoc

T.(m3) Bbixog 13 Tennosoro Hacoca

Bpewms akcnnyaTtauuu

HP1 TennoBow Hacoc 1. cTyneHb

HP2 TennoBsoW Hacoc 2. CTyneHb

AC Pexum oxnaxaexus ,active cooling”
NC Pexum oxnaxaexus "natural cooling”

Y TennoBbIX HACOCB C ONEKTPOHHbIM
pacwnpuTenbHbIM KnanaHoMm ana Ka)K,ElOVI
KaJ'IEHJJ,apHOVI Heaenu OoCTyneH nokasartenb
,OHepreTuyeckoro 6anaHca oTonneHus".
OT0T nokasaTerb NokasblBaeT COOTHOLLEHME
3aTpayeHHON ANEeKTPUYECKON IHEPruM K
npon3BeeHHON TENNOBON, B pe3ynbTaTe Yero
thopmupyeTCs NokasaTenb JHEPreTYecKoi

3 deKkTUBHOCTU pabOTLI TENNOBOrO Hacoca.
Y BO3AAYLUHO-BOASHBIX TENOBbIX HACOCB

9TOT NokasaTenb MOXeT hopMUPOBaTLCS

13 COOTHOLLIEHYS! MPOM3BEAEHHOI TENMOBO
3HEPrIN K MEHSIIOLLEMYCS NOKa3aTeno HapyKHO
TMNepaTypbl BO3ayxa.

lMokasaTenw 3aTpayeHon
3NEKTPUYECKON SHEPTM K
npou3BeaeHHON TeNNoBON
nokasbiBaeT IPPEKTUBHOCTb
paboThl TEMMOBOMO Hacoca.
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KomnnekcHas nporpamma Viessmann xx/10

6 XKupokoTonnmeHble KoTnbl 4o 116 6 la3oBble kOTNbl A0 116MBT ConHeyHble

MBT 1 go 120 T/4 napa 1 go 120 T/4 napa KOnnekTopbl

t i m 1 |

KoTtemxu ‘

& - Lb -
:I1 i

MHorokBapTupHble

WHaycTpus

h
m&m

Tennosble ceTu

VIHamBuayanbHble pelleHns ¢ 3MEKTUBHBIMM

cnucremamu

KomnnekcHas nporpamma Viessmann KomnnekcHas nporpamma Viessmann
KomnnekcHas nporpamma Viessmann npeanaraet nepefoBble TEXHONOMK 1 3agaeT
Viessmann SBnseTCA TEXHONOrNYECKUM NMAEPOM TOH B 06nacTi oTonuTensHOro 06opyaoBaHus.

B 06nacTv oTonuTensHOro 06opyaoBaHus. Bnarogaps BbICOKOMY YPOBHIO

KomnnekcHas nporpamma Viessmann 3HeproadekTUBHOCTM cucTeMbl Vierssmann
npegnaraet NOMOTaloT C3KOHOMUTb PACX0fbl Ha OTOMNEHME 1
VHAVBUAYaMNbHbIE PELIEHUS C NPUMEHEHNEM SBNATCS NPaBUIbHBIM BbIGOPOM.
9HeproadeKTUBHbIX CUCTEM A1 BCEX BUAOB Bce npoaykTbl Viessmann cooTBeTCTBYIOT
9HeproHocuTenei Mobbix MOLYHOCTEN. AENCTBYIOWMM Ha TeppuTopumn EBponbI 3akoHaMm
£BNAsCb NMOHEPOM B BOMPOCAX 3KOMOrNYECKOM 0 CHUXEHWW YPOBHS SMUCCUIA B OKPYXaIOLLYHO
6esonacHocTu, komnaHus Viessmann BOT yxe cpeqy.

Ha NPOTSXKEHUM [ecATUNETU NoCTaBnseT Viessmann cyutaet cebs 00513aHHbIM

9HeProad heKTUBHbIE M 3KONOrNYHbIE obecneynTb MakCManbHO BOSMOXHYIO 3aLnTy
OTONUTENbHBIE CUCTEMBI, paboTaloLyye Ha rase u OKpYXatoLLiel CPeAbl 1 SKOHOMUIO PECYPCOB

XWNIKOM TOMMUBE, C UCNONb30BAHNEM CONTHEYHOM
QHepruu, BO30OHOBNSIEMbIX NCTOYHUKOB SHepruu
M TEeNJI0BbIX HACOCOB.



Anhang

TBEpAOTONNNBHbIE CUCTEMBI 1
KoreHepaLMOHHbIE YCTaHOBKM _—
MOLLHCOCTbH A0 50 MBT

TennoBsble Hacochl MOLLHOCTbIO A0 Knumatnyeckas TexHuka

2 MBt

r‘

. KW O wm

EI.'..i' B [ =

Ons kaxporo cnyyas Viessmann
npeanaraet adeKTUBHOE pelieHne
KoTnbl Anst NnprpoaHOro rasa v xxuakoro
Tonnuea go 116 MBt v 120 1/4 napa
ConHeyHble KonnekTopbl

ConHeyHble 6aTapen

Tennoeble Hacockl 10 2 MBT
TBepaoToanueHble koTbl 4o 50 MBT
KoreHepaLoHHble ycTaHosku 4o 30 MBT,
YcTaHoBKM Ha brorase

ot 18 kBTan no 20 MBTras

YcTaHoBku nponssoacTea Guorasa go 3000
M3y

Knumatuueckas TexHuka

KoMMOHEHTbI 0OTONUTENBHON CUCTEMBI
Cepsuc

)@=

CyCTEMHbIE KOMMOHEHTBI
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KomnnekcHas nporpamma Viessmann:

VHAVBUAYaTbHbIE PeleHms ¢ 3 dEKTUBHBIMU CUCTEMaMV ANst

BCEX MCTOYHMKOB SHEPTUN U Chep NpUMEHeHNs

®upma Viessmann paspabatbiBaeT u
NPOM3BOANT MHHOBALMOHHOE OTONUTENBbHOE
obopynoBaHe, KOTOPOE OTINYAETCS BbICOKUM
KayeCTBOM, 3HEPrO3h(PEKTUBHOCTLI M JONTUM
CpOKOM cnyx6bl. MHOrve 13 aTux NpoayKTOB
cTanu Bexamu B Chepe pasBuUTUS OTOMUTENbHON
TEXHUKW.

Viessmann Group

VIEEMANN

KoOB

[ MAWERA|

- E88

BICFERM

Schmack %

Carbotech
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Anhang

Viessmann — knumaT MHHOBaLWiA

Viessmann — 3T0 cemMeltHoe NpeanpusTue,
KOTOpOE A0 CWX MOP POCIIO 1 Pa3BMBANoCh 3a
CYeT TOJIbKO COBCTBEHHbIX cun. Mexay Tem,
MapTHEPCTBO Takxe CnocobCcTByET pocTy
KoMnaHuu.

CeropHs k rpynne komnanni Viessmann
OTHOCHTCS cneuuanucTbl B obnacty
TBEPAOTONMMBHbBIX KOTNOB Kdb n Mawera,
npou3BoANTeNM TennoBbix Hacocos KWT,
komnanusa ESS, saHumaroLascs nponssoaCcTBOM
KOreHepaLOoHHbIX YCTaHOBOK, a Takxe BIOFerm
1 Schmack, saenstowmmucsa nuaepamn B obnacty
npoM3BOACTBA BOra3oBbIX YCTAHOBOK.
KomnnekcHas nporpamma Ans Bcex BUAOB
3Hepruu.

KomnnekcHoe npeanoxeHue

Viessmann sBnseTCS MeXAyHapoaHOM
KoMnaHuen ¢ LUNPOKMUM CNEKTPOM
npom3BoaANMOoro 06opyaoBaHus Ans TENNO - 1
3NeKTPOCHAOXKEHNS, NCNONbL3YIOLMM Pa3NINYHbIe
VUCTOYHUKN SHEPTUMN. Ha NPOTAXEHUN yXxe
MHOIUX NeT Mbl NOCTaBNsgeM HalUM 3aKka3dnkam
Hanbonee aHeproahHeKTUBHOE 1 IKOMOTMYHOE
TennoaHepreTnyeckoe obopynosaxne

MpoekTt "ddhpekTnBHOCTL Mntoc”

C craprosasiuem B 2005 rogy Hallem
npoekTe "3 PEKTUBHOCTb NMKC" Mbl
nokaablBaeM Ha COBCTBEHHOM NpuUMepe, Kak
NOMMTUYECKO-3KOHOMUYECKIE LiEN, KOTOpble
nnaxupytoTcs peanuosatb Ao 2050 roga yxe
cerogHs MoryT 6biTb AOCTUMHY Tl Biarogaps
HalleMy WHHOBALIMOHHOMY SHEPTeTUYECKOMY
obopyaosaHuto.

Viessmann Group

O dmpwme

log ocHoBaHust: 1917

CotpyaHukos: 9600

Ob6oporT: 1,86 Munnuapgos Epo
QkenopT: 55 NpoLeHToB

24 npon3BoACTBEHHbLIX 0ObekTa B

11 cTpaHax

[peactBanTensbCcTBa B 74 cTpaHax
120 ochucoB npogax no BCemy Mupy

KomnnekcHas nporpamma Viessmann
[a30Bble Y XUAKOTOMUBHbIE KOTIIb
CornHeyHble KonneKkTopbl
ConHeuHble 6aTapen

TennoBble Hacochl
TBEpLOTONMMBHBIE KOTMbI
KoreHepaLmoHHbIEe YCTaHOBKM
MpownseoacTeo 6uorasa
Knumatuyeckas TexHuka
CMCTEMHbIE KOMMOHEHTbI

Cepsuc

)@=

c

Deutscher
Nachhaltigkeitspreis

Deutschlands nachhaltigste
Produktion 2009

c

Deutscher
Nachhaltigkeitspreis

Deutschlands nachhaltigste
Marke 2011

®upma Viessmann 8 2009 rogy 6bina
HarpaxaeHa BbiCLUen HeMELKOM
Harpagoil B obnactu
3HEeproaeKTUBHOCTM U 3aLLUTbI

OKpYXatoLLeil cpedbl.

CobcTBEHHOE NPOU3BOACTBO
komnanuu Viessmann B Annergopde
B [epmaHun oLeHeHo kak Hanbonee
3HeproapekTusHoe B 2010 roay ¢
npucyxaeHnem npemny Energy
Efficiency Award 2010
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PykoBOACTBO N0 NPOEKTUPOBAHMIO TEMNOBbIX
HacocoB
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