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lNosiBuBLUMECS B EBpOIe B KOHLE rpoLL/Ioro Beka
HU3KOTEMIEePAaTypPHbIE BO3AYLUHbIE TEM/IOBbIE
Hacocskl (HBTH) npuHunnuaisHO M3MeHWIN
CyLLeCTBOBaBLUNE paHee NMPeacTaB/IeHVs O
TEXHUYECKNX BO3MOXHOCTSIX BO3AYLLHbIX TEMI0BbIX
HacocoB, YTO Ka4€CTBEHHO MOBJINSIIO HA
roTPebUTENLCKNE MPUOPUTETHI U CTPYKTYPY
eBporiervickoro pbiHka. HBTH ctanu Hanbonee
BOCTPEbOBaHHbLIM TUMOM TErM/I0BbIX HACOCOB,
00BbEMBI VX MPOAAX Ha HALMOHaJIbHbIX €BPOMNEVICKNX
PbIHKax N3MepPSIIOTCS] CErOA4HsT COTHSIMU ThICSY LUTYK
(aecsaTkamv MUIZIMOHOB €BPO B AEHEXHOM
BbIpaxeHuu). Hanbonee o4eBUAHO 3Ta TEHAEHLNS
nposisunack B CeBepHov EBpone — B CTpaHax c
Hanbosiee Xon04HbIM KITMMaToM.

B npouecce HbiHeluHero kpuauca HBTH noka3anuv
abCoIOTHBIN UMMYHUTET K cTarHaumu. bonee Toro,
Ha ¢oHe obLero craga B KIMMaTU4eCcKor 0Tpac/av B
oTHoLueHun HBTH ctasia o4eBuaHOV rnopasutesibHasi
3aKOHOMEPHOCTb — YEM BbILLE YPOBEHb PELIECCUU,
Tem BbliLLe cripoc Ha HBTH, a cooTBETCTBEHHO — U
YPOBEHb UX rpogax [1].

B 2009 r. naaeHve pbiHKa 4yniaepoB B Poccuu
cocTtaBusio 50-55 % [3], a pbIHKa CriiMT-CUCTEM,
1o npeaBapuTesbHbIM OLeHKaM, — B 2—3 pa3a [4].
Pe3ynbTartsl BrioJIHe COracyroTcs C MporHo3amu,
caenaHHbIMY eLLe B ¢peBpasie [4J1si OTpacv B LIeJIOM
[5]. Mockonbky HBTH ctann ceroaHs Hanbosee
BOCTPEOOBaHHbIM KOMMEDHYECKVM MPOAYKTOM
oTpacau, nmeroLymM B Poccr ocob6eHHO
MHoroob6eLiaroLLyto nepcrnektusy [1],
KOMIMeHCUpOoBaTh roTepu JIOrM4HO UMEHHO 3a CHET
OCBOEHUSI HAMETUBLLIErOCsl YK€ HOBOro CerMeHTa
PbIHKa —TErI0CHa0bXeHMS.

OnHako HY CO CTOPOHbI MOCTaBLUMKOB, HU CO
CTOPOHbI [10TPEOUTEIEV 3TA CTOJIb aKTyaslbHas sl
Hac TexHvka 0cob0ro BHUMaHs O CUX Mop He
yaoctounacb. OCHOBHas Mpu4YvMHa 3Toro, no-
BUAMMOMY, KPOETCS B HEA4OCTATOYHOM
NHMOPMUPOBAHHOCTY MOTEHLMATbHO
3aMHTEPECOBAHHbIX CYyObLEKTOB.

Lepuunt BHATHOV MHGOPMaLMY O TEXHUYECKUX
0COBEHHOCTSIX M BO3MOXHOCTsIX HBTH ycnen
rnopoAnTb B OTHOLLEHUN HUX MACCy BCEBO3MOXHbIX
BepCUV NPeUMyLLECTBEHHO CKerNTUYeCcKOro ToJIKa.
lMoaTomy B nepByto o4epess HeobXoaMbI
KOHKDETHbIE CBEAEHWS, 03BOJISIOLUNE MPOSICHUTD
UCTUHHOE MOJI0XEeHVe Aesl. OTOV e v rMNoCBSLLeHa
JaHHasl CTarbsl.
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ITo Mepe HachIIIEHUST €BPOIEICKOTO PhIHKA CILIUT-
cucteMaMi K KoHIly 1970-x romoB mosiBUIach 3aaa-
ya roucKa HOBBIX cep cObiTa. ITOCKOIBKY MHTEpEC
K TETIJIOBBIM HacocaM HaMeTWJICS YXKe Toraa, Uies
pacuMpeHust 001acT UX MPUMEHEHUS 3a CUEeT CO-
3ganusi HBTH, oTBeuaromux eBporneiickum tpedo-
BaHUSIM, TIOJTHOCTHIO COOTBETCTBOBAJIA ATOM 3aaaye.

HyxHo Ob1710 10OUTHCS rapaHTUPOBAHHOUW Ha-
JIEKHOCTU M KaK MOXHO MEHBIIIETO ITaJeHusI Tell-
JIONIPOU3BOAUTEILHOCTH TIPU HU3KUX TeMIIepaTy-
pax. st paboThl B YCIOBUSX HU3KUX TeMIIEpATyp
BO3IYIITHOMY TEIJIOBOMY HacOCY HeOOXOMMMBI OTI-
MU, aHAJOTMYHbIE OMUUSIM 3UMHETO KOMILIEKTa
KOHAMIMOHEepa:

e [IOIOTPEB KapTepa KOMIIpeccopa 1M HaJaeKHbIe
cpencTBa ISl yAaaJdeHusl KOHAeHcaTa M Hajleau U3
BHEIIHEro 0JIOKa;

® BO3MOXHOCTbH PEryJIMpOBaHUSI MHTEHCUBHOCTHU
MOTJIONIEHUSI TeIlJla TeMIOOOMEHHUKOM BHEIITHETO
0JIOKa B 3aBUCUMOCTH OT HAPYKHOI TeMIIepaTyphl.

ITockonmbKy onTHMaIbHOE pellieHre 3THX 3amad OT-
KPBIBJIO ITyTh HA TPAHANO3HBINA €BPOINEMCKUIA PHIHOK
TEIUTOCHAOXEHMsI, Uesl C TIOHSITHBIM 9HTY3Ma3MOM
ObL1a IToIXBavYeHa BCeMM Han0oJj1ee MOIIHBIMU ITPOU3-
BomuTeIsIMU. B pe3yiibTaTe mosiBIiIOCh MHOXKECTBO OJ1e-
cTAMX (GUPMEHHBIX PELLICHUI, YaCTh U3 KOTOPBIX 10~
CTaTOYHO TOHSTHA ¥ OYE€BUIHA, a YaCTh, SIBUBIIASICS
PE3YJIBTATOM OCHOBATEILHBIX (1 JI0 CEi ITOPhI BeAYyIINX-
cs1) MCCIIeAOBAHUIA, 3allIlieHa HOy-xay. TakuM obpa-
30M, Bonpeku ObITyroniemy MHeHuto HBTH noseuauce
He @caedcmeue CAyHainol yoauu ouepeoHoil npeoHasHa-
uaeweiics 045 Xokkatido paspadomiu 00Hou u3 ghupm, a 6
pe3yabmamnme MHO20ACMHUX UeAeYCIPEMACHHbIX YCUAUl
ompacau 6 uyeaom. Ceudemeavbcmeom 3momy cayxicam
MmHozoo0pasue accopmumenma HBTH na esponeiickom
PbIHKE U NPO00ANCUMEALHOCHTb ONbIMA UX YCHEeUIHO20 NpU-
MeHeHUsl.

Pemaroniyio pojib B CTAHOBJICHUM COBPEMEHHBIX
HBTH cpIrpam nBa akTopa: UCITOIB30BaHNE B HUX
XJ1ajiareHTa, HauboJsiee MOAXOISIIETO 110 COBOKYITHO-
CTU xapakTtepuctuk — (ppeoHa R410A, u npumeHeHue
MHBEPTOPOB, KOTOPBIMU TeTIEph 000PYIYIOTCS Bee 0e3
nckmouenus HBTH. B 2000-x rogax mosiBieHue HO-
BbIx HBTH nproGpetaeT B EBporie ToTaibHbBIM Xapak-
Tep, BCe 3aMeTHbIE ITpou3BoauTean BkiatodaioTr HBTH
B CBOIO MPOM3BOJICTBEHHYIO TTPOTpaMMy.
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Ecnu B Poccun cerogHst mOCTymHBI MOKa TOJBKO
Heckosbko moneneit HBTH — ot nByx-Tpex Hanbo-
Jilee aMOMIIMO3HBIX IIPEACTaBUTEIeI OTpaciiy, Ha eB-
POIEICKOM PBIHKE TOCTYITHBI YK€ IECITKM TaAKMX MO-
Jiesieii oT Bcex Hanbosiee 3aMeTHBIX MUPOBBIX TTPOU3-
BoauTeseil. TOJIbKO B OMHOM M3 IOCIEIHUX OIOJIIe-
TeHeil [6], peryasipHO MyOIMKYEeMBbIX UISI CBEICHUS
noTtpeduteneii LLIBeaCKUM 3HEpreTMUECKUM areHT-
ctBoM (Swedish Energy Agency), mpencraBiieHbl 0y~
LIMATbHbBIE TEXHUKO-3KOHOMUYECKHUE XapaKTepUCTH -
ku 30 pazauuHbix Moaeseii HBTH.

ITomMuMo 0011Ie# TEXHMYECKOI MHGOPMALIUM U yC-
TaHOBOYHOU CTOMMOCTH MPUBEIECHBI MOJIyYeHHBIC B
Mpoliecce UCIBITAHUN Oo(GUIIMATbHBIC TaHHBIE 110
MOTEHIMAIbHO BO3MOXHOMY €XXEroJJHOMY DHEPTo-
cOepekeHUIO IS TUITMYHBIX YaCTHBIX JOMOB B pa3-
JIMYHBIX KJIUMaTUYecKux 30Hax IlIBenuu, Teruio-
MIPOU3BOAUTEILHOCTA U KO3(PPUIIMEHTY IIpeodpa-
30BaHUS IIPU Pa3IMIHBIX HAPYKHBIX TEMIIEpaTypax
[PU MOJIHOM 1 yacTuaHo# (75 vn 50 %) Harpyskax.
Yka3bIBaeTcs TakKe 1 MUHUMAaJIbHasi padovasi TeM-
nepatypa (T.e. TeMIlepaTypa Hapy>KHOTO BO3IyXa).

Hns 16 momeneit HBTH arta Temmiepatypa paBHa
—20 °C, mma mectr —30 °C, Mo 1Be UMEIOT MUHIMAJTb-
Hy10 pabouyro Temneparypy —26 u —25 °C, 1o ogHoit
—17 u —15 °C, nisg AByx Mozesieit MUHUMaTbHast TeM-
repaTypa He ObLIa 3asiBjIeHa IIPOM3BOAUTEIICM.

B Poccnm mossBBIIImMecs cerogust oopasusl HBTH
MO/ICO3HATEJIBHO aCCOLMUPYIOTCS ¢ TPAAULIMOHHBI-
MM CIUIUT-cucTeMaMu 70-X TOA0B IPOIILIOro BeKa, ¢
KOTOPBIMM BHEIITHE OHM MaKCUMAaJIbHO CXOAHBI. Mc-
MOJIb30BAHME 3THUX CUCTEM Ha 000TPEB SABJISLIOCH TOT-
J1a TOIOJTHUTEIbHOM OMIIKEl M OrpaHUYUBAIOCh TaK
Ha3bIBAEMBbIMU TEPEXOAHBIMU MIEPUOIAMU — HEIPO-
JOKUTETbHBIMUA MPOMEXYTKAMU BPEMEHU TIepe
HayvajJioM U Cpa3y Iocjie OKOHYAHMS OTOIIUTEILHOTIO
Ce30Ha C COOTBETCTBEHHO HE OYeHb HU3KUMM TeM-
repaTypaMM Hapy>KHOTO BO3/Iyxa.

IToatomy u ot coBpemeHHbix HBTH noncnynHo
OXUAAIOT TeX XK€ HEMPUSITHOCTEM, KOTOPbIe BO3HM-
KaJIM B CJTyyae SKCIUTyaTaly TPaAUIIMOHHBIX CTITUT-
CHCTEM Mpu OoJiee HU3KOM, YeM 3TO pa3pellagoch
MPOU3BOAUTEISIMUA, TEMIIepaType.

DT0 3a0JIyKAeHUE YCYTYOJIsIeTCsl TeM, UTO:

v/ BO-TIEPBBIX, TEXHUYECKKE CPEJICTBA, 00ECIIEYBa-
rommie HBTH HeoOXomuMbIMy MM TOTIOJTHUTEIHHBI-
MU OILIMUSIMU, BU3yaJbHO, KaK MPaBUI0, HUKAK He
MPOSIBJISIIOTCS, ¥ 9TO CYILIECTBEHHO YCJIOXKHSICT UICH-
ndukanmio HBTH mo BHeITHUM TTpu3HaKam;

v/ BO-BTOPBIX, MOSIBUBIIKECS y HAC CETOAHS
HBTH aHoHcupoBaHbI AJs1 pabOThl Ha 000rpeB
BCETO JIMIIIb 10 TEMIIEpaTyp Hapy>KHOTO BO3ayXa —
25 °C. OnHako Ha HallleM PbIHKE JaBHO YX€ Mpu-
CYTCTBYIOT 20pa3do 60.4ee Hu3KomemnepamypHote 00-
pasubl 6030YULHBIX MENA06bIX HACOCO08, MEIOIIINE

3HAYMTEJIbHO HU3IINI IIpenes paboThl Ha 000TPEeB:
no —28 °C (HP40 amMepukaHCKOU (GuUpPMBI
LENNOX, [7]) u naxe 1o —34,4 °C (38YCC ame-
pukaHckoit pupmer Carrier, [8]). Takum obpasom,
MoBOJIa JUISI BOBHUKHOBEHUSI OMACeHU OTHOCHU-
TEJIbHO «HM3KOTEeMIIEpaTypHOCTU» COBPEMEHHBIX
HBTH net. OTcyTcTBHE ¥ Hac OO CUX TTOP JOJIK-
HOT'O MHTEpeca K MalllMHaM aMepPUKaHCKUX MTPOU3-
BOIUTEJICI ABJISIETCS, ITO-BUIMMOMY, CJIEICTBUEM
HETOCTAaTOYHOM OCBEIOMJICHHOCTH MOTPeOUTENeH
13-3a cJ1aboro NMPOABUXKEHUS 3TUX Moneieil. B
cTpaHax EBpoIIbl 3TO coBCceM He Tak.

Tak, B HopBeruu Ha KpymnHeiiiiemM HallMOHATbHOM
roprtajie www.hytte.no [9], MocBsIlIEHHOM KOTTEI-
JKaM, pa3MelleHbl o(pUIIaIbHbIe PpEKOMEHIALINH 10
BBIOOPY TEIJIOBOTO HAacoca C YKa3aHMSIMU, YTO IS
TEIUIOCHAOXEHUsI CIelyeT BhIOUpaTh HEITPEMEHHO
WHBEPTOPHBII TEIJIOBOI HacOC, pabOTaIOIINIA TOIb-
ko Ha R410A. 3xech Xe IPUBOIUTCS W OOIITMPHAS
1Moa00pKa 13 JeCSATKOB KOHKPETHBIX TAKUX MOJEIIei
HBTH [10].

XapakTepHO, UTO B TaHHOU IMOA0OPKE, B3ATOM He-
rocpeacTBeHHO ¢ caiita EBpoBeHT [11] — nccaeno-
BaTEJIbCKOTO LIEHTpa, IIe IPOXOMIT 0053aTeIbHYIO
ceptndpukanmio HBTH, mommamarorne Ha eBporieit-
CKUIi1 phIHOK, — He yKa3aHbl MX ITapaMeTpPhI IIPU IIpe-
JIeJIbHO HU3KUX TeMIlepaTypax, 0e3 KOTOPbIX HUKa-
KO€ 00CYX/IeHHEe TeMbI y Hac IIPOCTO HeMbIcIuMoO. U
31€Ch MBI TTIOAXOAMM K LIEHTpaJbHOI MpobaeMe 00-
CYKICHMUSI.

Xotsa maccoBoe ucrnoiab3oBanue HBTH B Poccun
MPAKTUYECKU ellle He HAaYaloCh, TeM He MeHee IMOTeH-
LIMaJIbHbIE 3aMHTEPECOBAHHBIE COMCKATEIIN Y3KE XOPO-
1110 OCBEIOMJIEHBI O TOM, YTO C IIOHMXKEHUEM HapyK-
HOI TeMIiepaTypbl 2(h(MEKTUBHOCTh BO3MYIIHBIX TEI-
JIOBBIX HACOCOB I1aIaeT, a CaMO MCIOJIb30BaHUE 3TOM
TEXHUKM TaKKe OTPAaHUIEHO HEKUM TeMITepaTypHBIM
MMHUMYMOM. BOT TOJIbKO peajibHble 3HAUEHMST 3TUX
TeMIIepaTyp IOKa YTO HUKOMY He M3BECTHBI.

IMTockonbKy y Hac HUTAE OUIMATBEHO HE MTyOJIn-
KOBAaJIUCh M HUKOI/IA HE O3BYUYMBAJIUCH 3HAUCHUS
MUHUMAaJIBHBIX TEMIIEPaTYP, IIPU KOTOPBIX COXpaHsI-
JOTCSI pabOTOCITIOCOOHOCTD M 1IeJIECO00Pa3HOCTh
npuMeHeHus: coBpemMeHHbIx HBTH, B pacnopsixe-
HUM ITOTEHUMAJbHO 3aMHTEPECOBAHHBIX ITOTPEOM-
TeJIe 10 CHX TTIOP OTCYTCTBYIOT OCHOBHBIE apIryMeH -
Thl, HEOOXOIUMBIC IJIsI TIPUHSITUSI 0OOCHOBAHHOTO
pelIeHNs IT0 YCTAaHOBKE 3TOI COBEPILIEHHO HOBOM U
HE3HAKOMOW TeXHUKU.

PeasibHble rpaduky 3aBucUMOCTH KoadduiimeHrta
npeobpazosanusi (L (COP) ot HapyXKHOIi TeMrepaTy-
PHI 1719 TUMAYHBIX coBpeMeHHbIX HBTH, momyden-
Hble B LleHTpe pUKJIagHbIX HAyYHBIX MCCIICIOBaHUI
VTT (Valtion Teknillinen Tutkimuskeskus) B @UHIISIH-
AU, TIpEACTaBICHbI Ha puc. 1.

7 DTy

XONOAUNbHASA TEXHHKA XOJ0AHIbHAS TEXHUKA XOJIOAWNIbHAS TEXHWKA X0J10



u TOM, YTO pa3 C NMOHUXEHUEM
Hapy>XHOW TeMIlepaTyphl MPo-
3 - = UCXOAUT YMEHDBIIEHUE TEILIO-
2 — - nmpounsBogutenbHoct HBTH,
S UCIIOIb30BaHKUe UX B Poccuu
1 = palMOHAJIIbHO TOJbBKO B PETH-
0 . | . | | OHax, OJIM3KUX K MECTY IIpOBe-
—-35 —25 —15 -5 5 to.c, C nenust Onumnuanei-2014.
a Ha camom nene cnpaBeniniBo
a0bCOJIIOTHO TIPOTUBOITOJIOXKHOE
3 =T CyXJeHHEe, YTO HarJIsSIaHO MOJ-
______,—-’/ \\ TBEpXKIaeT ONMyOJMKOBAaHHOE B
2 - B \‘\ nponuioM romy B Hopeernu uc-
/ T cnenoBanue [12], B KOTopoM
CpPaBHUBAIACh 5KOHOMMS, JOCTU-
_035 ' iy — : s ' 5 Ifo.c, - raemasi TeII0CHAOXEHNEM OT
6 HBTH «Bo3nyx—Bo31yx» B Hau-
0oJiee TEIJIOM HACEJICHHOM ITyH-
I kte HopeBerum — beprene
T \\ (Bergen) c pacueTHOU TeMIiepaTy-
4 7 \ poit —10 °C (kak, HampuMmep, B C.
3 _ 4+ - ITcxy, AGxa3ust) 1 B HauboIee Xo-
g snogHoM — Pépoc (Reros) ¢ pac-
2 //,// yeTHO# Temmeparypoir —40 °C
. = (kax, Hampumep, B T. KpacHosip-
cke). B kauecTBe oTarmMBaeMo-
0 ro 00bEeKTa pacCMaTpUBAJICS JIe-
-3 -25 -20 —15 —10 8 -5 0 5 10tc,°C PEBSIHHBIN JOM C OTaIIMBaeMOi
mioiansio 115 M? 1 ¢ okHaMH
Puc. 1. 3asucumocmsp kospgpuyuenma npeobpasosanus | cospemennvix HBTH IUIOLIAIBIO 12 M? ¢ IBOMHBIM OC-
om HapyJCcHOll memnepamypol t, : TEKJICHUEM.
a — 0as opounaproeo egponetickoeo openda AWI25SAHL+AEI25AH kumaiickoii OronurenbHbIii ce30H B Hopse-
CcOOpKU (MUHUMAAbHAS HAPYJICHAS MeMNepamypa He 3as161eHa);
0 — 045 hpodsuHymoeo anonckoeo openda MSZ-FD25VA+MUZ-FD25VABH MW HAIMHACTCA OCCHBIO, KOTIA
Mmaunanockoi coopku (MuHumanvras Hapyicras memnepamypa —25 ‘C); TeMIIepaTypa BO3ayXa OITyCKaeTCs
6 — dna HBTH «6030yx—600a» ¢ énewnum o1okom AOYA24LALL (dnonus) u Hixe 11 °C 1 1mTest 10 Tex Top,
eudpomooynrem WSYAOSODA ¢ dsyms donosHumenvubiMu 31eKmMpoHazpesamesimu .
(Dpanyus), munumanshas napyxcuas memnepamypa —20 “C TOKa BECHOM TEMIICpaTypa HE CTa-
Het Boie 9 °C. Jyist IpocTOThI

Hecmotpst Ha MHIMBUIYaTbHBIE Pa3JIMUKsI, HAa BCEX
Tpex rpadpMKax OYeBHIHA MHTEPECYIoIIast Hac 00Iast
MPUHIUIIMAIbHAS 3aKOHOMEPHOCTD:

HUMNCHASL 2PAHUUA UCNOAB30BAHUS COBPEMEHHBIX
HBTH, kax u npedea ux 3nepeemu4eckoli ueaecooopas-
Hocmu (3Hauenusa L 2 1), aexcam ¢ paiione —30 °C u
dadwce Hudce.

J1O0CTaTOYHOCTD ATUX ITapaMETPOB JJISI YCIICIIHO-
ro npuMeHeHuss HBTH B kiuMaTuueckux ycaoBu-
sx Poccuu paHee Oblj1a 000CHOBaHA TEOPETUYECKHU
M TI0CJI€ YCIICIIHBIX HAaTypHBIX UCIIBITAHUNA TOKa-
3aHa npaktndeckn [2]. [IpnBeneHHBIC BBINIE CBE-
JIEHUS TTO3BOJISIIOT PE3IOMUPOBATH, UYTO UHBEPMOP-
note HBTH na R410A énoane npuemaemot 04 men-
aocnabxcenus 6 Poccuu.

IMoxanyii, HanOGoJbIINHT yiIepOd 00bEKTUBHOM
OLIEHKE HAHOCHUT IPSMOJIMHEMHOE CyXIEeHUE O

X Ne 7

pacyeToB CYUTAIOT, UTO OTOIMM-
TeJIbHBIIA CE30H UIMTCS, ITOKA TeMIlepaTypa BO3myxa
Hke 10 °C. I'padpmki TeTUIOBBIX TTOTPEOHOCTEN pac-
CMaTpUBaEMOTro 0ObEKTa JIJIs1 000MX PETMOHOB BBITJISI-
JISIT TaK, KaK ITOKa3aHo Ha puC. 2.

TemnepaTypHble KPUBbBIE C YKa3aHUEM TTPOIOJIKM -
TeJIbHOCTY TEMITePATyPHBIX Ipaalinii, boJiee AeTaib-
HO XapaKTepU3yIollue KJIMMaT 000UX PEeTMOHOB,
MpeacTaBIeHbl Ha puc. 3.

OronuTenbHble rpaUKU TETJIOCHAOXEHUSI C UC-
noab3oBaHueM HBTH «Bo3nyx—Bo3nyx» maHbl Ha
puc. 4.

ITnouans okpailleHHOM 00J1aCTH MO KPUBOU OTO-
MUTEIBHOrO rpad)Ka COOTBETCTBYET KOJUYECTBY
TeIuia, KOTopoe B cocTosTHMM moctaButh HBTH,
HEOKpallleHHOW — TerJja, KOTOpoe HeoO0X0oauMo
00eCIIeYUTh JOMOJHUTEIbHBIM UCTOYHUKOM. [lo-
MOJHUTEIbHBIN UCTOYHMK TeTjIa 1eJieco00pa3Ho
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BERGEN
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RJROS

-~ N W ANy N e

P

1 1 | | 1 1 1 1 1
—40-35-30-25-20—15—10—5 0 5 10t °C

bsexma 6 mense Q

nomp

Puc. 4. Omonumenvhbie epaguxu
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MPUBJIEKATDb K TEMJOCHA0XEHUIO0 C MOMEHTA, KOT-
na terutonpousBoguteabHocth HBTH mamaer Ha-
CTOJIbKO, YTO MepecTaeT obecreuynBaTh OUTYTUMBbINA
BKJIaJI B TEIJIOCHAOXEeHUE.

Jnst otleHKM 3¢ OEKTUBHOCTU TETJIOCHAOKEHUS
TEIJIOBBIM HAacOCOM cyllecTByeT mapametp SPF
(Seasonal Performance Factor) — ce30HHBII KO3 hU-

OUEHT 3Heprod3dGHeKTUBHOCTH, WIJIM CE30HHBIN KO-

3 ULIESHT MTpeodpa3oBaHNsI, KOTOPHIN TIpeaCcTaB-

JIsieT co00li OTHOILIIEHKE OOILEero KoJauMJyecTBa Telia

Q,,» TOJIyYEHHOIO OTAILIMBAEMbIM OOBEKTOM 3a OIl-

peaeeHHBIN eproa BpeMEeHU, K CYMMapHBIM 3HEP-

rozarparam XP Ha ToJly4eHUe ITOro Teria:
SPF=Q, /TP,
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Tabauya 1

[Tokasarenu BERGEN ROROS
CpenHsia Temmeparypa, °C 7,58 0,32
SPF 3,1 1,8
DHepromoTpedieHne, KBt 8820,72 17489,65
Bkutaj TerioBoro Hacoca, KBTu 7524,00 13740,00
DKOHOMUS 3Hepruu, KBr-u 5096,90 6106,67

OkoHomust sHeprun AE,_ (KBT-4) Beipasutcs ciie-
JIVIOIINM 00pa3oM:

AE‘tot = Qtot(l - I/SPF)

JI1s1 paccMaTprBaeMoro ciiydast pe3yabTaThl pacue-
TOB IpeACTaBIeHbI B Ta0J. 1.

MEI BUIUM, YTO B TOpa3io 0oJjiee XOJIOMHOM PerioHe
JIake TIpY Topasno MeHbIeM SPF 35KoOHOMUS SHEPTUr
ooubiie: (6106,67 — 5096,9)/5096,9 - 100 % = 19,8 %
(outu Ha 20 % 10 CpaBHEHUIO ¢ 6oJiee TEIUIBIM PErk-
OHOM) M3-3a JUTUTEJIbHOTO OTOIMTEIHHOTO TIEprOoa, a
COOTBETCTBEHHO 1 MIEPUO/IA, MTOIXOASILETO 1T UCTIONb-
3oBaHust HBTH.

Pacuer mokasmpiBaeT, YTO HAWIYUYIIUM yCJIOBHUEM
nst ucriofib3oBanuss HBTH, mpu koTopoM oHM TIpo-
SIBJISIIOT CBOM OIITMMAaJIbHBIE IIPEUMYIIECTBA, SIBJISI-
eTcsl OoJiee IIUTEIbHBIN OTOIMMUTEIbHBINA TEPUO,
CBOMCTBEHHBII peTMOHaM ¢ 00Jiee XOJIOIHBIM KJIM -
MAaTOM.

B cBsI31 co cKazaHHBIM BBIIIE TIPEICTABIISIIOT MH-
TEPEC PE3YJIbTAThl PaCYeTa SKOHOMUHU SHEPTUK AE,
IpY IIPUMEHEHUH BO3AYIIHOIO TEIJIOBOrO Hacoca
Zubadan mogenu PUNZ-HRPI125YHA?2 nna terio-
CHaOXeHHUsI ToMa OTaIUIMBaeMOM IIomanbio 250 m?
B pa3IMYHBIX pernoHax Poccum. 3aBUCUMOCTD IIEpH-
ona ncrnonp3oBanne HB TH ot mmpomomkuTebHOC-
TU OTOMNUTEJILHOIO CE30Ha OTpaxkeHa B TadJ. 2.

W HakoHe1, nmocienHuii GopMaabHBI apryMeHT,
C KOTOPBIM MPUXOIUTCS CTATKUBATHCS TIPU 00CYXK-
JEHUU TEePCIEKTUBLI IPUMEHEHUS BO3IYIIHOIO
TEIJIOBOTO Hacoca, — 3TO SIKOObI Hedocmamounas
agppexmusnocmo HBTH 0as menaocnadbncenus 6 Poc-
cuu no cpasneHuro ¢ IPhhekmueHocmovio 2pyHmoBsIxX
menaoewvix Hacocos (I'TH).

Cramnctnka 1o peiHky I'TH B Poccnm, Bemymasicst ¢
2004 1., MOKa3bIBAET, 4TO 3a 6 JIET €0 OOBEM COCTABIII
noytu 3 mipa pyo. (CyMMapHasi MOIITHOCTb YCTAaHOB-
neHHbiX ['TH = 29 MBT), 1 ecTh Bce OCHOBaHUS Olie-
HuBath pbiHOK 31X TH B 2010 1. B 15—16 MITH eBpo.

[TpuBeneHHbIC (P PHI HE B TIOJIHOI MEpe OTpaXka-
IOT TTIOTEHIIMAIbHBINA CIIPOC HAa TEIJIOHACOCHBIE TEX-
HoJjioruu B Poccuu, Tak Kak IoTpeduTesieit 4acTo oT-
MyTUBAaeT BHICOKAs CTOMMOCTb YCTAHOBKHU <«IIO]
KJTIOU» TPYHTOBOTO Hacoca. B 3—7 pa3 MmeHbI1as CTO-
umocth HBTH Morna Ob1 npuBiedb 3TUX KIUEHTOB
U yBeJIMUYUTh 000poT priHka TH B Poccum o kpaii-
Hell Mepe B HECKOJIbKO pa3. Bcero Bo BceM Mmpe ¢
nosieieHueM coBpemeHHbIX HBTH mons I'TH Ha
PBIHKE cTana cHmkaThcsi. B Poccuu ke atomy mipe-
MSITCTBYET pacIpOCTpaHEeHHBIN MU( 0 3HAUUTETLHOM
sHepreTnyeckoM npeocxoactse I'TH.

ITockoJIbKYy KOHKPETHBIX UCCIIeIOBAaHMII Ha 3TOT
CUeT y Hac MoKa He MPOBOAMIOCH, JJISI OPUEHTU-
POBOYHOI OIIEHKU MOXHO BOCIIOJIb30BaTbCS TaH-
HBIMM TpaHAMO3HOTO 3KcIepuMeHTa «WP-
Effizienz», TpoBOAMMOTO B HAaCTOSIIMI MOMEHT B
I'epMaHny 1OJ TEXHUYECKUM pyKoBoIcTBOM PDpa-
YHTO(epOBCKOTO MHCTUTYTA.

C mapta 2007 1. cmnaMu ceMU TTPOM3BOIUTEIICH:
Alpha-InnoTec, Bosch Thermotechnik, Hautec, NIBE,
Stiebel Eltron, Vaillant u Viessmann, IByX CEpPBUCHBIX
komnanuit EnBW w E.ON w Bundesministerium fur
Wirtschaft und Technologie (PenepaibHbIM MUHHCTEP-
CTBOM 3KOHOMUKHU U TexHoyioruit I'epmanun) — du-
HaHCHUPYIOTCSI HATYPHBIE UCITBITAHMYS C LIEJIbIO BBISICHE-
HUSI peaibHOM 2(h(PeKTUBHOCTU CUCTEM TETUIOCHAOXKEe-
HUSI C TEIUIOBBIMUA HACOCAMU Pa3IMYHBIX TUIIOB Ha 0O-
nee yeM 100 oOBeKTax, MPAaKTUIECKN PAaBHOMEPHO
PacIIoIOKEHHBIX TI0 Beelt Tepputopun ['epmaHun.

[IpenmeToM MCCaeIOBaHUIA SIBIISIETCS CKPYITYJIe3-
HBIN TT0ACcYeT SPF, KOTOPBIiT B 3TOM ClIydae B OOIIeM
BUJIE BbIpaxkaeTcsl Kak:

SPF= (QOT + QFBC)/(EKOan + EH/B + EC-)H)’

rae Q1 O, — KOJIUYECTBO TETLIa Ha OTOILIEHUE
U ropsiuee BOJIOCHAOXeHUE;

Tabauya 2
MuHuma- IIponmo:n- Obwee Teruno, OHeprud, | SHeprus Ce30HHBII DKOHOMMST
JbHAT ) MTenb- KOIMICCT™ | 1\ o Taps- B KOO GUIMEHT |  3HEPIUU OT
Temrepa- Bpewms | Bo Termia emast TEJILHOTO P
HOCTb emMoe 9Heprosd- | UCIOIB30BAHMS
Topox Typa Ha- paboTel | Ha OTO- TETUTIOBBIM | ICTOYHM-
Horo | OTomH- TH. u | morenme. |T€WIOBBIM | o o | ka Terma (eKTUBHOCTU TH, xkBtu
?of);(uyxa TEJILHOTO > KBrg | Hacocom, | LBl By SPF=Q, ./ AE =
’ B P+P = 1-1/SPF
oC CE30Ha, 4 ( th) KbT'4 ( PTH) ( PaH) ( ™ 3H) sz ( / )
Coun —4 5006 5006 18347 18347 4045 — 4,54 14306
Mocksa -28 6874 6847 50045 47689 16510 2356 2,64 31089
HoBocubupck —44 7295 6706 75729 55358 22513 20371 1,77 32944
C.-TletepOypr -28 7325 7303 52973 50762 17359 2210 2,71 33426
Kasanp —36 7279 7047 65964 56308 22184 9656 2,07 34097
g;‘;gep““‘ —38 7339 7125 66011 57036 22237 8975 2,11 34726
X Ne 7
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DTO 1 €CTh TO 3HA4YCHUC, KO-
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45
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3,5
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ucmounuka u nompedumensi menaa (AT):

6030yx—600a

Puc. 5. Pezyavmameor ucnoimanuii meniosvix HAcocos: 3a8UCUMOCHb Ce30HHO20
Koaghuyuenma snepeoaghgpexmusrnocmu (SPF) om paznocmu memnepamyp

1 — mennogwle Hacocvl epyHm (CoASHOU pacmeop)—e00a; 2 — menaogvle HAcocyl

YEeHHbIE C HEMELKOW meaaH-
TUYHOCTBHIO HaHHBIE «WP-
Effizienz», o KpaliHeil Mepe,
JUIS TOW 4acTU €BPOIEUCKOU
tepputopuu Poccun, roe yme-
CTHa XOTs OBl popmaibpHasg
aHajorus ¢ kaumarom I'epma-

60 AT, K

E — DHEPro3aTpaThl KOMIIPECCopa;

KOMIIp

E, , — 9Heprosarparbl HACOCOB ¥ BEHTUJISITOPOB
KOHTYpa UCITapUTeIs;

E,,, — 5HEpProsarparsl JOMOJTHUTENBHOTO 3JIEKTPO-
HarpeBaTeJis.

C Hauana skcnepumeHnTa SPF nmoacuuThiBaeTCs
eXEeMECSTUYHO JUISI KaXKIOTO M3 UCCIeayeMbIX 00beK-
ToB. OKOHYaHWE SKCTIEPUMEHTA U TMOABSICHE OKOH-
YaTeIbHBIX UTOroB rutanupyercs getom 2010 r. IIpo-
MEKYTOUHBIEC Pe3YJIBTAaThl [I0 UTOTAM BCEX TIPEIBAPH -
TEJIbHBIX 3TAIIOB UCTIBITAHUI PETYJISIPHO ITyOJIMKYIOT-
cs1. B ogHOM U3 mociaemHUX OMyOJIMKOBAHHBIX
otueToB [13] mpuBeneHsl cpeagHue 3HaueHUS SPF,
MOJICYMTAHHbBIC TIOUTH 3a TPU TOJAa UCTILITAHUI IS
CHUCTEM TEIUIOCHAOXEHUS C TEIIOBBIMU HACOCaAMU
«BO3JYX—BOJlla» U «COJISHOW pacTBOP—BOAa», T.C.
IT'PYHTOBBIMU.

CpeaHee 3a mepHo UCTTBITAHWI 3HAYCHUE CE30H-
Horo Ko duimeHTa 3Hepro3GOEeKTUBHOCTH JIJIST
CHUCTEM TETUIOCHAOXEHMSI C TPYHTOBBIMU TETLIOBbI-
MM HaCOCaMM COCTaBUJIO 3,8, a JUIS CUCTEM C TEILIO-
BBIMU HacocaMu «BO3AyX—Boma» — 3 (puc. 5), 4To
MPEeKPacHO coryiacyercst ¢ OUIIMATbHON CTaTUCTU-
koii [14], a raxcke SPF HBTH st Hanbosnee Terio-
ro HacesjeHHoro ImyHkTa B Hopserum (3,1). I1ponenrt
5KOHOMUU OT SKCILTyaTalluy TAKMX CUCTEM BBIPA3UT-
sl Kak:

D={1-1/SPFH100 %,

YTO JIJIS TPYHTOBBIX TETLIOBBIX HACOCOB COCTaBUT

9rp =(1-1/3,8)100 % = 73,68 %,

a JIJIST TETIJIOBBIX HACOCOB «BO3IYX—BOIa»:

9, = (1=1/3,0)100 % = 66,67 %.

[Ipu aTOM 6bLUZpbIL OM 6bLGOPA 6 NOABL3Y 2PYHMIO-
GbIX MENA0BbIX HACOCO8 NO OMHOUICHUIO K 6030YUIHbIM
6 NPOUECHMHOM OMHOULEHUU COCINAB.ASIem

(91'[) - 9}303}1)/ 9!30311 ) 100 % =

=10,53 %.

HUMN.

JI1st oco00 xXomomHbIX pernoHoB — Kpaitaero Ce-
Bepa, na u 3amnossipbs — mist HBTH MoxHo opu-
€HTHUPOBATHCS XOTS ObI Ha 3HaUueHue SPF= 1,8, mo-
JIydeHHOE B ONMCAaHHOM BBIIIE MCCIEeIOBaHUM, a
BOT JIJIs1 TPYHTOBBIX TEIJIOBBIX HACOCOB, 0€3yCI0B-
HO, TpeOyIOTCs majbHelIne OoJjiee TIIAaTeJIbHBIE
YTOYHEHUSI.
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