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Mpeaucnosue

1 NOAIMOTOBIEH $eaepanbHbiM rocyAapCTBEHHLIM YHUTAPHBIM NpeanpuaTnemM « POCCMCKUA Hay4HO-
TEXHWUYECKUI LeHTp uicpopmayum no craHgapTusayumn, METPoNorun U oLeHke cootTeeTcTeusy (Pryr «CTAH-
OAPTUH®OPM») Ha ocHOBE COGCTBEHHOTO NEPEBOAA HA PYCCKMI A3bIK HEMELIKOA3LIYHOW BEpCUM CTAHAAPTA,
yKa3aHHOro B NnyHkTe 4

2 BHECEH TexHu4eckum KOMUTETOM No ctaHaaptusaumn TK 61 «BeHTunauusa u KOHAMUUMOHUPOBaHUEY

3 YTBEPXXJEH W BBEJEH B IEMCTBWE Mpukasom deaepansHOro areHTcTea no TEXHUYECKOMY pe-
rynupoBaHuio u metponoruun ot 22 uons 2020 r. Ne 391-cr

4 Hacrosiluuin craHaapt aBnsetrca MoauduumupoBaHHbIM MO OTHOWEHMIO K cradgapty AMH EH
12309-7:2015 «O6opyaoBaHne copbLUMOHHOE ra3oBoe Ana 06orpesa u/mnm oxnaxaeHnsi C HOMUHarnbHOW Te-
NnoBoi MOLHOCTLIO He Gonee 70 kBT. Yactb 7. CneyuaneHble TpeGoBaHus k rubpuaHsim npubopamy» (DIN EN
12309-7:2015 «Gasbefeuerte Sorptions-Geréte fiir Heizung und/oder Kiihlung mit einer Nennwérmebelastung
nicht Giber 70 kW — Teil 7: Spezifische Bestimmungen fiir Hybridanlagen», MOD) nyreM u3ameHeHus oTaenb-
HbIX (ppa3s (CNoB, CCbINOK), KOTOPbLIE BbIAENEHbI B TEKCTE KYPCUBOM.

CBe,u,eva 0 COOTBETCTBUU CCbINTOYHbIX HALMOHAlbHbLIX CTAHAAPTOB CTaHAapTaMm, UCNONb30OBAHHLIM B
KayecrBe CCbIJNTIOYHbIX B NPUMEHEHHOM CTaHAapTe, NpMBe€AEHbl B AONONHUTENBbHOM NPUNOXXEHUN ,EIA

5 BBEOEH BMNEPBbIE

lpasuna npuMeHeHuss Hacmosweeo cmaHO0apma ycmaHoeiieHbl 8 cmambe 26 dedeparnibHO20 3aKOHa
om 29 uroHs 2015 e. Ne 162-03 «O cmaHdapmu3ayuu e Poccutickoli ®edepayuuy. UHgopmayusa 06 u3s-
MEHEeHUSsX K HacmosauleMmy cmaxdéapmy nybrukyemcs 8 exe200HOM (1o cocmosaHuio Ha 1 siHeapsa mekyuweeo
eo0a) uHgopmayuoHHOM ykazamene «HayuoHanbHbie cmaHdapmbly, a oghuyuanbHbill MeKem u3MeHeHul
U 1onpasoK — 8 EXeMeCcs4YHOM UHhOPMaUUOHHOM yKkasamene «HayuoHanbHbie cmaHdapmbi». B criyyae
nepecMompa (3ameHbl) unu OmmMeHbl Hacmosuieeo cmarndapma coomeemcemaeyrouiee yeedomieHue bydem
onybnukoeaHo 6 brnuxalilueM 8bilyCKe eXEeMeCSAYHO20 UHOPMaUUOHHO20 yKasamens «HauuoHarnbHblie
cmaHOapmbly. Coomeememeyrouwas UHgopmayus, yeedoMIeHUe U mekcmbl pasmMewaomecs makke 6 UH-
gopmauuoHHO cucmeme 06uieeo nonb30saHuss — Ha oguyuanbHom calime dedeparnbHO20 azeHMcmeaa o
MEeXHUYEeCKOMY peaynuposaHuro U memponozuu e cemu UUHmepHem (www.gost.ru)

© CraHaapTuHpopm, odopmnerune, 2020

Hacroswmit cTaHgapT He MOXET BbITb NOMHOCTbLIO UM YaCTUYHO BOCMPOU3BEAEH, TUPAXKAPOBAH U pac-
NPOCTpaHeH B kKa4ecTBe opuuManbHOro usnanns 6es paspelueHus denepansHOro areHTCTBa Mo TEXHUYECKO-
MY PerynmpoBaHu1io n METPONOTnH
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BBeneHue

Hacroawwmii ctaHaapT BXoauT B cepuio craHaapToB «OGopyaoBaHue copGUMOHHOe rasoBoe aAns 060-

rpesa u/mnu oxnaxaeHnss ¢ HOMUHaNBLHON TEMOBOW MOLLIHOCTLIO He Bonee 70 KBT», COCTOSLLYIO U3 Cneayio-
LWKUX YacTen:

-yacTb 1. TepMuHbI U onpeaeneHus;

-yacTb 2. be30nacHOCTb;

-yacTb 3. YcnoBus uCnbiTaHWUi;

-yacTb 4. MeToabl NCNbITaHUN,

-yacTb 5. TpeboBaHus;

-y4acTb 6. Pac4eT Ce30HHbIX XapaKkTepUCTUK;

-yacTb 7. CneuuanbHble TpeboBaHus K rndpuaHbiM npubopam.
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HAUVWOHANBHBIA CTAHOAPT POCCUNCKON SOEREPALUMN

OBOPYAOBAHWE COPBLINOHHOE A30BOE AJ171 OBOrPEBA U/ OXNAXAEHUA
C HOMUHAJIbHOU TEMN1OBOW MOLUHOCTbLIO HE BOJIEE 70 kBt

Yactb 7

CneuuanbHble Tpe60BaHUA K rMOpuAHBIM NpuGopam

Gas-fired sorption appliances for heating and/or cooling with a net heat input not exceeding 70 kW.
Part 7. Specific provisions for hybrid appliances

Dara BBepeHua — 2021—03—01

1 O6nacTb NpUMeHeHun

HacrosAwumi craHgapT pacnpocTpaHAaeTcs Ha cneaytowme npubopbl unu ux kKOMGuHauum:

- ra30BblIii COPOUMOHHBIN unnnep;

- ra30BbIii COPOUMOHHBIN Yunnep/Harpesarernb;

- ra30BbIii COPOLNOHHBIN TENOBOW HACOC.

Hacroawwin ctangapT npeaHasHayeH ansa npuMeHeHns npubopos Ans oborpesa U oxna)aeHwus nome-
weHwid. Mpu aTom npubopbl 4N oxnaxaeHus MoryT ObiTe C pekynepauuen Tenna unu 6es Hee.

Hacroawuit ctaHaapT npeaHasHaveH Ansi NPUMeHeHns NnpubopoB, UMEIOLMX CUCTEMY YAANEHUA Npo-
AykToB cropanusa Tunos B u C (cm. [1]), a Tarke npubopoB, npegHasHavYeHHbIX AN HAPY>XHON ycTaHoBKU. Ha-
CTOALLMIA CTAaHAAPT HE PacnpoCTPAHAETCA HA KOHAULMOHEPDI, OH NpeAHa3HavYeH Ansi NpUMeHeHnsa Npubopos,
NMEILLNX UCKIMIOYNUTENBbHO!

- BCTPOEHHbIE FOpernku ¢ CUCTEMOI aBTOMATUYECKOTO yNpaBrieHuss;

- 3aMKHYTble OXJlaXkaatoLLme KOHTYPbI, B KOTOPbIX XNaareHT He BCTYNAaeT B NPSIMON KOHTAKT C OXnaxaa-
eMbIMU (HarpeBaembIMi) BOAOW MU BO3AYXOM;

- MEXaHUYECKNe yCTPOMNCTBA AN NepPEMELLEHUA BO3ayXa ANA rOPEHUA U/Mnu yaaneHna npoayKToB Cro-
paHus.

Hacroawmit cTaHaapT pacnpoCTpaHAeTCA Ha BbileykasaHHble npubopbl, MMelowme OgHY UMW He-
CKOMNbKO OCHOBHbIX MNM BTOPUYHLIX (DYHKUMIA (T. €. pekynepauuio Tenna, cM. TEPMUHbI U ONpeaeneHus B
OCT P 58841.1—2020, pa3den 3).

[na arperatnpoBaHHbIX 6rOKOB (COCTOALLMX U3 HECKOMNbKMX YacTelr) HacToOALMIA CTaHaapT NPUMEHSIOT
TOJIbKO K MpuBopam, KoTopble pa3paboTaHbl U NOCTABMAOTCA B BUAE KOMMIIEKTHON YCTAHOBKM.

Mpubopbl ¢ oxna)aeHneM KOHAeHcaTopa C NOMOLLBIO BO3AYXa M UCMIAPEHWSA NOCTYNaloLWwen AONOMHU-
TENbHOW BOAbI B HACTOSILLEM CTAHAAPTE HEe PacCMaTpuBaloTCS.

YCTaHOBKU, Ncnonb3yemele Ans Harpesa U/unuM oxXnaxaeHus NPOMbILLMNEHHbIX NPOU3BOACTBEHHbIX NPO-
LIeCCOB, B HACTOSILLEM CTaHAapTe HE pacCMaTpUBaIOTCA.

HacroAwmit ctangapt yctaHaBnmBaeT cneyuansHble TpeGoBaHua Ans rubpuaHeIX OTONUTENbHBIX NPU-
60poB, OCHOBAHHbIX Ha ra3oBbIX COPOLMOHHLIX TEMNNOBLIX HACOCaX, Kak onpeaeneHo B FOCT P 58841.1.

HarpeBarenbHble npubopsl, paccMaTpuBaemble B HACTOAILLEM CTaHAapTe, NpeacTaBnsioT coboi ru-
6puaHble TUNbl, cobpaHHble repMeTuyeckn, 00beaUHAIOLWME COPOLIMOHHbLIA TENMOBOK HACOC C MPSIMbIM UIU
KOCBEHHbIM 060rpeBOM 11151 OCHOBHOW Harpy3ku U KOHAEHCALMOHHbIN KOTEN ANs MTMKOBOMW Harpy3ku, UMeIoLLmue
e[MHYI0 cucTeMy AbiMoyaaneHusi, kabenb aneKkTponuTaHua u 06opyaoBaHME YENIOBEKO-MALLMHHOTO MHTEp-
devica ansa nons3oBarens. COPOLMOHHBIN TENNOBOW HACOC NPAMOro UMM HENPSIMOTO AEICTBUS, BCTPOEHHbIN
B rMbpuaHele npubopbl, MOXET ObiTb MOCTOSIHHO UMM NPepbLIBUCTO paboTarowmm abcopOUMOHHBIM MNn aa-
COPOLMOHHBLIM TENJIOBLIM HACOCOM.

W3paHue ocpmumnansHoe
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Cucrema ynpaBneHusi ’u6puaHbLIMU OTONUTENbHBLIMU NPMBOPaMKU aBTOMATUYECKU NEPEXOAUT U3 pEXMMA
paGoTbl TENNOBOIO HACOCA B CMELLAHHbIN PeXxuM paboTbl (HAarpeB Kak COPOLMOHHLIM TEMMOBLIM HACOCOM,
TaK ¥ NMKOBbIM KOTIIOM) UK B PEXMM NPSIMOTO HarpeBa (TOMNbKO NMUKOBbIA KOTEN) B 3aBUCMMOCTM OT TEMMepa-
TYpbl TENSIOHOCUTENSI HA BXOAE WUIU BbIXOA€E, TEMNEPATYPbl paccona, NOCTynaiLero B0 BHYTPEHHUI TENNo-
0OMEHHUK (McnapuTenb) TEMJOBOro Hacoca. Tpebyemas TeMneparypa Ha BbIXOAE Unu TeMnepaTtypa nogayuu
3aBUCUT OT TEMMNEPATYPbl HAPY)KHOrO BO3yXa, a Takke OT Temnepatypbl B nomewieHun. MNpu nepexoae us
pexxuma paboTbl TEMSOBOTO HACOCA B CMELLAHHBIN PEXUM CUCTEMA YNPABNEHUA TaKKe ONPEAENSIET CTENEHb
CMELLMBAHNS HA OCHOBE BbILLEYNOMSIHYTBIX MApaMETPOB.

2 HopmaTtuBHbI€ CCbINIKU

B HacTosILEeM cTaHaapTe UCMONb30BaHbl HOPMATUBHBLIE CCbISIKM Ha Cneayilowmne CTaHaapThbl:

MOCT P 58841.1—2020 O6opyaoBaHue COpOLUMOHHOE ra3oBoe ANs HArPeBaHUS /UMM OXNaKAEHUs C
HOMMHANbLHOW TENSTOBON MOLLHOCTbIO He 6onee 70 kBT. YacTb 1. TepMuHbl U onpeaeneHust

MOCT P 58841.2 O6opyaosaHue copbLMOHHOE ra3oBOEe ANS HArpeBaHUA U/MNKU OXNaXKAEHUSA C HOMU-
HanNbHOM TENNOBOW MOLLIHOCTLIO He Bonee 70 kBT. Yacrtb 2. BesonacHoOCTb

FOCT P 58841.3 O6opyaoBaHue COpOLMOHHOE ra30BOE AN HArpeBaHUA U/MNKU OXNaXKAEHUS C HOMU-
HanNbHOM TENNOBOW MOLLHOCTLIO HE Bonee 70 KBT. YacTtb 3. YcnoBus ucnbitTaHui

FOCT P 58841.4 O6opyaoBaHue copbUMOHHOE ra3oBOE ANS HArpeBaHUs U/MNKU OXNAXKAEHUSA C HOMU-
HanNbLHOM TENNOBOW MOLLHOCTLIO HE Bonee 70 kBT. Yactb 4. MeToabl ucnbiTaHUM

MpuMeyvaHune —Ipu NonL30BaHMM HACTOAWMUM CTAHAAPTOM LenecoobpasHo NpoBEPUTL AEUCTBUE CChINTOUHBIX
cTaHgapToB B UH(POPMALMOHHON cucTeMe obLLero nonb3oBaHUa — Ha ouyuanbHoM caiTe degepanbHoOro areHTcTBa no
TEXHUYECKOMY perynnpoBaHuio 1 METPOIOrUN B CeTU VHTEPHET MNu No eXerogHoMy MHPOpMaLUOHHOMY ykasaTento «Ha-
LUMOHanbHble CTaHAAPTLI», KOTOprI7I OI'IyGJ'IVIKOBaH No COCTOAHUIO Ha 1 AHBapA TeKywero roga, U No BbiNyckaM eXxXemMecay-
HOro MHOPMaLUOHHOro yKkasatensi «HaunoHanbeHble cTaHAapTbi» 3a TeKyLW i roa. ECnu 3aMeHeH cCbiNoYHbil cTaHaapT,
Ha KOTOprI7I fdaHa HejaTupoBaHHaA CCblJika, TO peKOMeHAYeTCA Ucnonb3oBaTb AeﬁCTByIOLLlle BEePCUo 3TOro CtaHaapTa
C y4eTOM BCeX BHECEHHbIX B JaHHYIO BEPCUIO nameHeHWn. Ecnu 3aMmeHeH cCbiNOYHbIN CTaHAapT, Ha KOTOprl7I AaHa AaTtu-
poBaHHasA CChblllka, TO peKoMeHAYETCA Ucnonb3oBaTb BEPCUIO STOMO 4OKYMEHTa C YKa3aHHbIM Bbille roqoM yTBepXaAeHUA
(NpuHATKMA). Ecnu nocne yTBepXAEHUS HAaCTOSILLEro CTaHgapTa B CCbINOYHLIN CTaHQapT, Ha KOTOPLIA AaHa faTupoBaHHas
CCblJlKa, BHECEHO U3MeHeHUe, 3aTparuesarwiee nonoXxeHne, Ha KOTopoe AaHa CChiflka, TO 3TO NOoNoXXEeHUe peKoMeHayeTcA
NPUMEHATb bes ydvyeTa JaHHOro UaMeHeHnA. Ecnu ccbinoyHbin CTaHAapT OTMEeHeH bes 3aMeHbl, TO NnoroXxeHue, B KOTOpoM
AaHa CcCblflka Ha Hero, peKkoMeHAyeTCA NPUMEHATb B YacTu, He 3anarV|Barou4e|7| 3TY CChLISKY.

3 TepMuHbI 1 onpeaeneHns

B HacToswem cTtaHgapTe npuMeHeHbl TepmuHbl no FOCT P 58841.1.

4 YcnoBusl UCNbITaHUNA

4.1 O6uwme nonoxeHus

Tunbl rMOPUAHBLIX OTONUTENBHBLIX NPMBOPOB, PacCMaTPUBAEMbIX B HACTOALLEM CTaHAapTe, UMEIOT nepe-
MEHHYIO MOLLHOCTb, 06eCcneynBaloLLy0 NEPEMEHHYIO TEMMEPATYPy Ha BLIXOAE HarpeBaTenbHOW XMAKOCTH,
3aBUCSALLYIO OT TEMMNEPAaTypPbl HAPY>KHOTO BO3yXa WU MPOEKTHON TeMNepaTypbl BHYTPU NOMELLUEHUSA, a TaKxe OT
BbIOpAHHbLIX YCNOBUIA TENNONEPEAAYH.

B Tabnuue 1 npeacTaBneHbl pacyeTHas TeMmneparypa ang oborpesa (HaMMeHbLUAsA BHELUHAS Temnepa-
Typa Cyxoro TepMOMETPA) ANns Kaxaoro 6a3ucHOro OTONUTENBLHOrO Nepuoja, pacyeTHas TeMmneparypa B no-
MelleHun/KomHaTe Tg, @ TaKkKe TOYKa paBHOBECUA UMK NpefenbHas Temneparypa Harpesa Tgp AN paccmar-
pruBaembiX B [2] Tpex 6a3UCHbIX OTONUTENbHbLIX NEPUOAOB (KNMMMaTUYECKUX YCNOBMUIA) — XOSI0AHOT0, CPEeHEro
W TEennoro.

Ta6nwuuya 1— PacyeTHaa TeMnepaTypa, Temnepatypa B NOMeLLeHUN 1 GanaHcoBLle TeMNepaTypbl AMs pasiudHbIX
OTOMUTENBHBIX MEPUOAOB

EasuCHLIi OTONMTENLHbI TeMnepaTypHble YCroBKS CyXoro TepMOMeTpa

nepuvo ° ° °
proa T designtn "C | Tr°C | Tgp °C
XonopHbiii —22 | 20 | 16

2
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OkoHyaHue mabnuupi 1

Ba3UCHLII OTONUTENLHEI TeMnepaTypHble YCROBUA Cyxoro TepMoMeTpa
nepuoa T gosigntr °C | Tr °C I Tgp °C
CpenHuit -10 20 16
Tennblia +2 20 16

B Tabnuue 2 pacyeTHble TEMNepaTypbl Ha Bbixoze (Nogaya) u Ha Bxoae (BO3Bpar) B(U3) OTONUTENbHYIO(OM)
ceTb(M) 3aaHusa (TeMnepaTypbl HarpeBatoLLen XMAKOCTU OT OTONUTENBHOrO Npubopa K OTONUTENbHOW CETU U
06paTHO COOTBETCTBEHHO) NPUBEAEHBI B COOTBETCTBUM C onpeaeneHuem no FOCT P 58841.3.

Tabnuya 2 — PacueTHble BIXOAHLIE U BXOAHbIE TEMMEPaTyphl As PasNUYHbIX COCTOSHUIA TENNOoBMeHHUKa

TemnepaTypHble YCIOBUS CyXOro TepMomeTpa
CTraHfapTHOe COCToAHUE TenrnoobMeHHUKa
Touta °C Tina °C
Huakas TeMnepaTypa 35 28
CpenHsia TeMneparypa 45 35
Bbicokas TeMnepaTypa 55 41
OueHb BbicOKas TemnepaTypa 65 48

JomkHO ObITb 3a8BMEHO NO MEeHbLUelW Mepe OAHO U3 NPUBEAEHHBLIX B Tabnuue 2 COCTOAHWUA Tenso-
0OMeHHMKa, Ha OCHOBaHWM KOTOPOro MOXHO OLIEHWTb CE30HHbIE MoKa3arenu B COOTBETCTBMM C HACTOALLMM
CTaHAapTOM.

KoadhduumMeHT YaCTUYHON Harpy3kn Ans 3gaHus npu nobon Temneparype Hapy>XHOro Bo3gyxa MoXeT
ObITb ONpeaeneH Kak OTHOLLUEHME MEXAY Harpy3koi Yyactu 3gaHus npu nobor Temneparype Hapy>XHOro Bo3-
Ayxa v TEnnoBol Harpy3koin BCero 3gaHus. Takum o6pa3om, K03ahdULIMEHT YAaCTUYHOIN HArpy3Ku OTONUTENb-
HOro npubopa MOXHO ONpeAenuTb Kak TENNONpou3BOAUTENLHOCTL Npubopa npu nobol TeMnepaType Hapyx-
HOro BO34yxa, AEMEeHHYI0 HA ero HOMUHaSbHYIO TENNONPOU3BOAUTENBHOCTD.

TOYHOCTb OLIEHKN CE30HHBIX XapakTepUCTUK TakuxX rmopuaHbIX NpMOOpPoB CyLLECTBEHHO 3aBUCUT OT paB-
HOMEPHOCTU pacnpeaeneHus yCroBuii YaCTUYHON Harpy3kn COrnacHo KpUBOM NoTpedneHus Tenna B 34aHUsX.
Ona rmbpuaHbix OTONUTENbLHBLIX NPUOOPOB onpeaeneHbl CTaHAaPTHbIE KOIPMUUNEHTLI YHaCTUMHON Harpysku
PLR — 100 %, 75 %, 60 %, 45 %, 30 % n 15 %.

PacueTHble K03hPUUMEHTbI YACTUYHOW HArpy3ku OTAMYAIOTCA OT AAHHbIX 3HAYEHWUW, T. K. Luar Temne-
paTypbl HapY>XHOTO Bo3ayxa paseH 1 °C (cm. [2]). Bnwkanwee 3HaYeHne YaCTUYHON Harpy3ku BoiEnsieTcs B
KayecTBe KOI(pULMEHTa YACTUYHON HArpy3ku B KAYECTBE OCHOBLI AN OLEHKWU Ce30HHBLIX Mnokasarenein co-
rnacHo Tabnuue 3.

Tabnuya 3 — CraHgapTHble U OCHOBHbIE KOAMULUMEHTBI YaCTUHHOW Harpy3kn PLR ans paccMmarpuBaeMblX cTaH-
AapTHLIX OTONUTENBHBIX CE30HOB

CraH OCHOBHON KO3 ULMEHT YaCTULHOW Harpysku Ans 6asncHbIX

AapTHoe c .

cHoBMe TaHAAPTHBIA KoathdnLmeHT OTONUTENbHBIX NEpUoAoB, %

y M YaCTUYHOW Harpyskum PLR, %
nensiTaxmn XonoaHbiv CpeaHui Tennbii

A 100 100 100 100
B 75 74 73 71
C 60 61 58 57
D 45 45 46 43
E 30 29 31 29
F 15 16 15 14

Mpu HeoBXxoaMMOCTU gonyckaeTcs A00aBuTbL He 6onee OAHOr0 KOHTPOSLHOMO UCNbLITAHNA G Mexay nio-
GbiMK ABYMS1 NoCneAoBaTenbHbLIMU UCNbITAHMSIMU B Auana3oHe oT A o F. 3atem ycnoBusa 3TMX UCMNbITAHUIA
DOMKHBI BbITh NMMHEWHO MHTEPNONMPOBAHbLI MEXAy ABYMS nocrnefoBatenbHbIMM CTAHAAPTHLIMU YCITOBUSIMU
UCNbITAHWKI, NPUBEAEHHbIMU B 4.2 U 4.3.
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3anBneHHan HOMUHANbLHAasA TEMNonNpPoM3BOAUTENLHOCTL rMGPUAHONO oTonuTenLHoro npubopa Bceraa
BbiLLIE UM PaBHA PACUETHOM HArpy3Ke Ha OTONMEHWE 30aHUSA.

MpumMmeyaHune —UN3MepeHHble koahdpULUeHTH 3pPeKTUBHOCTN UcnonbaoBaHus rasa GUE npu craHaapTHLIX
YCNOBUAX YaCTUMHOW Harpy3ku AOMycTUMO Y4UTBIBATL TOMBKO NPU OLEHKe Ce30HHBIX NoKasaTernei, ecrnm Tennonpousso-
OWUTENBHOCTb NPU KaXK40M CTaHAapTHOM YCIIOBUU YaCTUYHOW Harpysku usmepseTca B 3afaHHbIX npepenax oTKNOHEeHUA
cornacHo OCT P 58841.4.

4.2 TemnepaTypbl Ha BXoAe BO BHYTPEHHUIN TENNOOOGMEHHUK

MpuBsA3Ka CTaHA4APTHLIX YCAOBUI UCTIbITAHWIA K KOI(PPULIMEHTAM YaCTUYHOW HArpy3ku NPUBOAUT K OAU-
HaKOBbIM TEMMEpPATYpPaM Ha BX0A€E U BbIXx0Ae BO(M3) BHYTPEHHUI(Er0) TennoobmeHHuK(a) B TeueHue 6asmcHbix
OTOMUTENbHbLIX NEPUOAOB AN KaXA0ro kKoadduumeHTa 4yacT4HON Harpy3sku. B npunoxeHuun A npeacrasneH
noapoO6HbIV NOAXOA K OLEHKE Temneparyp Ha BXOA€E U BbIX0Ae BO(M3) BHYTPEHHUIA(Ero) TennoodbmeHHuk(a) Ana
no6oro ko3 puLNeEHTa YaCTUUHO Harpy3ku U 6a3UCHOro OTONUTENLHOIO Nepuoaa. Temneparypbl Ha BXOAE U
BbIXOAE paccyMTaHbl ANs CTaHAAPTHLIX KO3MMULUMEHTOB YaCTUMHON HArpy3kn NPy UCNbITAHUAX, oNpeaeneH-
HbIX B 4.1 1 NpeacTaBneHHbIX B Tabnuue 4 Ans HU3KUX U CpeaHnX Temneparyp, a B Tabnuue 5 — ansa ycnosum
TEeNnnooTBoA4a NpK BbICOKMX U OYMEHb BLICOKUX TeMNepaTypax. B npunoxenun A npuseaeHo 6onee nogpobHoe
OnucaHMe AaHHOro Noaxoaa.

Tabnwuya 4 — BxogHble U BbIXOAHEIE TEMNepaTypbl BHYTPEHHEro TeNNOobMeHHUKa ANS CTaHAapTHBIX YCIOBUIA UC-
MNbITAHUIA C YaCTUYHON Harpy3Koi ANs HU3KUX U CpeaHUX TeMnepaTyp CUCTeM Tennonepeadm

Cragapr- MpuMeHeHWe Mpu HU3KOM TemnepaType MpumMeHeHne Npu cpeaHei TeMnepatype
Hoe ycnosune TemnepaTypa Temnepatypa TemnepaTypa Ha Temnepatypa
nenelTaHni Ha Bxoge, °C Ha BbIXoAe, °C Bxofe, °C Ha Bbixoge, °C
A 35,0 28,0 45,0 35,0
B 31,4 26,2 39,4 31,9
C 293 251 36,1 30,1
D 271 24,0 32,4 28,0
E 249 22,8 28,8 25,8
F 225 21,6 24,8 23,3

Ta6nuya 5— BxogHble U BbIXOfHbIE TeMNEpaTypbl BHYTPEHHEro TeNnoobMeHHUKa ANA CTaHAapTHLIX YCNOBWIA UC-
NbITaHUIA C YaCTUUHOW HarpysKoii st BLICOKUX M OY€Hb BLICOKUX TeMnepaTyp cUCTeM Tennonepegaqu

Crangapr- MpuMeHeHWe Npu BLICOKOW TemnepaType MpuMeHeHNe Npu oueHb BLICOKON TeMnepaType
Hoe ycrosue Temnepatypa Temnepatypa TemnepaTypa TemnepaTtypa
ucnbiTaHUK Ha Bxoge, °C Ha Bbixoae, °C Ha Bxoje, °C Ha Bbixoje, °C

A 55,0 41,0 65,0 48,0

B 476 371 56,0 43,3

& 431 34,7 50,4 40,2

D 38,2 31,9 443 36,7

E 33,2 29,0 38,0 32,9

F 274 25,4 30,5 28,0

N3mepeHnsl YaCTUYHOM Harpy3Kku NpyU CTaHAAPTHBIX YCNOBUSIX UCNbITAHUIA HEOOX0AUMO NPOBOAUTH B CO-
OTBETCTBMM C METOA0M BXOAHOW TeMneparypbl cornacHo FOCT P 58841.4.

Ka)gmoe craHaapTHOe YCNOBUE UCMLITAHWUI C YaCTUYHOW Harpy3koW CTporo onpegensietca obenmm va-
CTMYHBIMM Harpy3kamu U BXOAHOW TeMnepaTypon Kak ANA BHYTPEHHUX, TaK U AN HAPYXXHbIX TernnooomeH-
HUKOB. BxoaHblE TEMNEpaTypbl A5 BHYTPEHHUX TENNOOOMEHHUKOB AOMKHBI ObITh B3SIThl M3 Tabnuuy 4 u 5, a
BXOAHbIE TEMMNEPATYPbl 4511 HAPYXHbIX TEMNO0OMEHHUKOB — onpeaeneHbl No 4.3 Ans pa3nu4yHbIX UICTOYHUKOB
Tenna oKpy>xaroLLein cpebl.

4
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YkasaHHble B Tabnmuax 4 n 5 TeMnepatypbl Ha BbIXO4€ JOMKHbI ObITb CPEAHUMMU B TEYEHUE Lmukna. OHu
NPUMEHUMbI AN NPOBEAEHUSA U3MEPEHMIA TONbKO B TOM Criy4ae, eCnn HOMUHanbHbIA (Pac4eTHbIN) pacxos Ha-
rpesatoLLeil >XMAKOCTU NOAAEePHUBAETCA NOCTOAHHBIM BO BCEX YCNOBUAX YacTUYHOW Harpysku. CneunansHo
AnA HU3KUX KOIPPULMEHTOB YaCTUYHON Harpy3Kku Npu CTaH4apTHbIX yCrnoBusax ucnoitaHuin (B — F) pacxog
TENMOHOCUTENSA AONYCKAETCA YMEHbLUMTb ANSA YBENMUYEHUS TEMNEPaTypbl HA BbIXOAE, YBENIMYEHUSA TOYHOCTH
U3MEPEHUA U YMEHbLUEHUSI NOTPEONEeHNs BCNOMOraTenbHON SMeKkTpoSHeprun. 3T0 4ONYCKAETCA TONbKO Npw
YCMOBUU, YTO TEMNEPATYPHLIN FPAAUEHT MEXAY BbIXOAHLIMW U BXOAHLIMU TEMMepaTypamu npu nobom ycno-
BMW YaCTUYHOW Harpy3ku He JOSHKeH NpeBbiaTbh TEMNEPATYPHLIA rPagueHT NPU COOTBETCTBYIOLLEM YCIOBUM
pPac4eTHON Harpysku, T. €. 7 °C — ans HU3KOTeMrepaTypHoro TennoobmeHHuka, 10 °C — ansa cpegHeTem-
nepatypHoro, 14 °C — ansa BbICOKOTEMNEPATYPHOrO U 17 °C — ANA OYeHb BLICOKOTEMMNEPATYPHOro TEMmMo-
0OMeHHuKa.

Heobxoaumo cobrniogate pekomeHgauun ans rmbpugHoro npubopa, kacawowmecs onycTumoro(bix)
OTKINOHEHUA() TEMNEPATYPHbIX FPaAMEHTOB NMPU KaXAOM CTaHAAPTHOM YCNOBUW WCTLITAHWIA C YaCTUYHOW
HarpysKoW, Kak ornmcaHo BbiLLE.

MockonbKy BCTPOEHHLIN ra3oBbIii COPOLMOHHBINM TENMOBOIM HACOC MOXET paboTtaTb NGO NpepbIBUCTO,
NGB0 HENPEpPLIBHO C pa3eneHnem BpeMeHU Mexay TeNnoBbIM HACOCOM U NMUKOBLIM KOTMOM, KOTOpPbIE Tpeby-
toTCA Npu 6onee BbICOKON MOLLHOCTU HAarpeBa, MOLLHOCTb HarpeBa CneayeT YCPeaHATb B TEYEHNE OYeHb ANnu-
TENbHOrO Nepuoja BpemeHu (Hanpumep, 24 4) Unu B TEYEHUE psiga NOJSHbIX paboynx LUKNOB, HO HE MEHee
AByX. TUNWYHBIA paBoynin Lumkn rubpuaHoro npubopa MoXeT ObITb NOACHUTAH MEXAY ABYMA nocneaosaTesnb-
HbIMU OObIYHBIMU ONepaLnsMun FOPENKM.

[na ropenok ¢ NOCTOSAHHbLIM PEryriMpoBaHMEM COOTHOLLEHWS BO3AyXa M TONMUBA KanubpoBka ropenku
He cYUTaeTca HopmanbHOW npu paboTte ropenku. McnbitaHne JOMKHO NMPOXOAUTL B TEYEHME ABYX NOCMENo-
BaTenbHbIX pabounx UMknos 6e3 kakux-nmbo aBTOMaTMYECKUX onepaumin KanubpoBKU rOpesku Mexay HUIMK.
Linknuueckasn pa6ota rubpuaHoro npubopa aAomkHa ObiTb ONMcaHa B PyKOBOACTBE NO 3KCNAyaTaLMu, peXxum
aBTOMAaTUYECKOW KanMBpOBKM ropenku MOXET GbITb OTKMIOYEH B UCTIbITATENbHOM pexume, 4Tobbl 0becneunTb
fonee TOYHOE NPOBEAEHME UCMbITAHUSA.

4.3 TemnepaTypbl Ha BXxOAe B HapyXHbIW TENSI006GMEeHHUK

4.3.1 M'M6puaHblie oTonuTenbHbie NPUGOPLI TUNA «BO3OYX—BOAA»

Ha ocHose onpeaenenus koadduumenTa YactuiHon Harpyskn PLR (T,,t400,) (CM. [2]) TemnepaTypel
BO3JyXa CyXOro TepMOMETPA, NOCTYNAIOLLEr0 B HAPYXXHbIW TENNMOOOMEHHUK rMOPUAHBLIX OTOMUTENbLHbLIX NPU-
60poB TMNA «BO3AYX—BOAAY, OLIEHEHbI ANt OCHOBHbIX KO3h(ULIMEHTOB YACTUUHON HArpy3kn, NPUBEAEHHBIX
B Tabnuue 3, ¢ ucnons3osaHuemM dopmynbi (1) U npuseaeHsl B Tabnuue 6.

T, =16+ PLR (Toutdoor)'(Tdesignh —16). (M

outdoor —

Ta6nuya 6 — BxogHble TeMnepaTypbl BO3lyxa Cyxoro (BMaXHoro) TepMoMeTpa, NOCTyNaroLLero B HapyXHblii Tenno-
0OMEHHUK

CraHAapTHoe YCrioBue TemnepaTtypbl CTaHAAPTHOIO OTONUTENBLHOTO Ce30Ha, °C

ucrbITanmi XonoAHblil CpeaHuii | Tennbiit
A —22 (-23) -10 (-11) 2(1)
B -12(-13) -3(-4) 6 (5)
C —7 (-8) 1(0) 8(7)
D —-1(-2) 4(3) 10 (9)
E 5(4) 8(7) 12 (11)
F 10(9) 12 (11) 14 (13)

Temnepartypa Bna>kHOoro TEPMOMETPA YCTaHABNMBAETCSA PABHOW TEMNEpaType Cyxoro Tepmomerpa (Mu-
Hyc 1 °C). ina Temneparyp Hmxe MuHyc 10 °C HaACTpONKa BNaXHOro TepMoMeTpa Heobs3aTenbHa.

Ona rnbpuaHbix oTONUTENLHLIX NPUGOPOB TMNA «BO3AYX—BOAAY, paboTalowmx ¢ 0TpaboTaHHbIM BO3-
AyXOM B Ka4eCTBE MCTOYHMKA TEMNa U3 OKPY>XalLen cpeabl, Temneparypa Bo3ayxa Cyxoro (Bna)xHoro) Tep-
MOMETpPAa Ha BxoAe AorpkHa coctaBnaTb 20 °C (12 °C) ana Bcex CTaHAAPTHLIX YCNOBUW UCNbITAHUWA B COOT-
BeTcTBUU ¢ FOCT P 58841.3.
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Ecnu pasmopaxuBaHue BO3AYLLHOTO TEMNSI00OMEHHUKA MPOUCXOAUT NPy MOBOM U3 yKa3aHHbIX yCno-
BWUI UCMbITAHWA AAHHOIO MYHKTA, TO MPOLECC PasMOpaxMBaHWUA CrieayeT paccmarpuBaTb B COOTBETCTBUU C
FOCT P 58841.4.

YcraHoBka npubopa B KNMMaTUYECKON kKamepe A0IMKHA OCYLLECTBMATLCHA B COOTBETCTBMMU C UHCTPYKLM-
AMM NO ycTaHOBKe B cOOTBETCTBUU C FOCT P 58841.2n FOCT P 58841.4.

4.3.2 T'mOpuaHble oTonuUTeNbHbIE NPUOOPBLI HA OCHOBE IPYHTOBLIX BOA

Onsa rubpraHbIX OTONUTENBHbLIX MPUOOPOB HA OCHOBE FPYHTOBLIX BOA U3MEPEHUSI MPU BCEX LLUECTU CTaH-
JAPTHBIX UCTILITAHUSIX C YACTUYHOW Harpy3koi (A — F) Heo6xoanMo npoBOAUTL NMPU TeMNepaType Ha BXOAe B
Hapy>Hbll TENNOOOMEHHUK, paBHomn 10 °C.

4.3.3 'mGpuaHble oTonUTeNbHbIe NPUOOPLI HA OCHOBE TeNJsia rPyHTa

B coOTBETCTBUU C NPOEKTHLIMU YCIOBUAMU, NPUBEAEHHBLIMWU B NMPUNOXEHUU B, npumeHsaIoT Temnepa-
TYpbl HA BXOAE B HaPYXHbIW TENIOOOMEHHUK, NEPeYNCrieHHble B Tabnuue 7 Ana BCEX 3TANOHHLIX YCNOBUI
UCMbITAHUIA C HYaCTUYHOW Harpy3kou.

Tabnuuya 7 — TemnepaTypa Ha BXOfE B HapyXHblii TeNNOOOMEHHUK (UCnapuTesb) AN CTaHAapTHBIX YCIOBUI MC-
NblTaHUA C YaCTUYHON Harpy3Kown

CTaHgapTHOE YCnoBWe UCTIbITaHUIA KoadhdmumeHT yactudHom Harpysku PLR, % TemnepaTypa Ha Bxoge, °C

A 100
75
60
45
30
15

mMm|o(O|®
Olo|N|O|o|on

Mpu npoBeaeHUN U3MEPEHUI AO0MKHBI ObITb BbIMOMHEHLI YKA3aHHbIE B PYKOBOACTBE MO KCMyaraumu
3HayeHus pacxoaa paccona.

4.3.4 'mGpuagHble oTonuUTeNbHbIE NPUOOPLI HA OCHOBE COJNTHEYHOro Tenna

CornacHo npunoxeHuio C Temneparypa paccona Ha BbIXOAe M3 COMHEYHbIX KOMNEKTOPOB (MCTOYHUKOB
Tenna oKpyXaloLlen cpeabl) NPeBbILLAaeT HAPYXXHYK TeMNeparypy Cyxoro TEpPMOMETPa Ha PasHOCTb Temne-
paTtyp, KoTopasi COOTHOCUTCA C NNOLWAaabio anepTypbl KOSNeKkTopa B cooTBeTcTBUKU ¢ popmynon (C.1), npu-
noxexue C.

MpuBeaeHHble B Tabnuue 8 pasHocTu Temnepatyp AT A0MmKHbI ObiTb 406aBNEHBI K TeMNepaTypam Ha-
PY>XHOTO BO3Zyxa CyxOoro TepMOMETpa, NpMBeAEHHbIM B Tabnuue 6, B 3aBUCMMOCTH OT NAOLAAM anepTypbl
U TUMNA KONMEKTOpA AN NONYYEHUS TEMNEPATYPbl HA BXOAE B HAPYXKHBIA TENNOOOMEHHUK (MCapuTens) Ans
BCEX CTaHAAPTHbIX YCAOBWIA UCTLITAHWUIA C YaCTUYHOW Harpyskon (A —F).

Tab6nuuya 8 — PasHuua Mexay Temneparypamu Ha BXOAE B HapyXHbIi TennooOGMEHHUK U NpuBefeHHbIMU B Tabnuue 6
TeMnepaTypamu Afs Cyxoro TepMOMETpa

AT, °C
MnowjaAb anepTypbl kKonnekTopa/
MaKkcuManbHbIN oTBOA Tenna, M2/KBT Ana NNocKoro nnactuH4YaToro ana prﬁanoro BaKyyMHOIo COJfiHe4YHOro
CONMHEeYHOro KosnekTopa KonnekTopa
1,0 21 2,9
15 2,9 4,1
2,0 3,6 51
3,0 4,8 6,8
4,0 5,6 8,0
5,0 6,3 9,0
8,0 6,8 9,6

Mpy NpoBeAEHUN U3MEPEHUI A0MKHbI ObITh BLIMOMHEHbI YKa3aHHbIe B PYKOBOACTBE MO SKCMiyaTauuu
3Ha4yeHUs1 pacxoaa paccona.
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Mpu NPUMEHEHUM CONHEYHBIX KONMEKTOPOB B KAYECTBE aNbTEPHATMBHOIO UCTOYHUKA TEMMA OKPYXXKaio-
Leit cpeabl AN NOMOLLM CYLUECTBYIOLLEMY UCTOYHUKY TPYHTOBOTO Tenna unv TennooBGMEHHUKY TUNa «BO3-
AYX—paccon» B Ka4ecTBe BO3AYLUHOTO UCTOYHMKA TENna MOryT GbiTh NpUMeHeHbl TPeGOBaHUS NPUOXKEHUN
D AnsA oUEeHKN TEMNEPATYPbI HA BXOAE B HAPYXHbIA TENN00BMEHHUK.

5 PacueTt ce30HHbIX XapakTepucTUK B pexunme oborpesa

PacuyeT Ce30HHbIX XapaKTePUCTUK MMOPUAHBIX OTONUTENBHBIX NPUBOPOB cneayeT U3 NpUMeHeHnsa GuH-
mMertoaa [cMm. [2], noapasaensbl 5.3—5.7, rae onpeaeneHbl 3hhekTUBHOCTL UCNONL30BAHUA rasa NpPu YaCTUYHON
3arpyske U KoadhpMUMEHT BCNOMOraTenbHON SHEPrun Npu Kaxaom unutepsane (GuHe) HapyXxHOW Temnepary-
pbl C MOMOLLbIO NTIMHEHHON UHTEPMNONSALMM UX COOTBETCTBYIOLUMX 3HAYEHUI YACTUHHOWN Harpy3Kku, M3MEpPEHHbIX
npu CTaHAapPTHbIX YCNOBUAX UCMbITAHUA C YACTUYHOW Harpy3koi, OnpeaeneHHbIX B HaCTOALLEM CTaHaapTe
Ana kaxgoro 6a3MCHOro OTONMMTENbBHOTO NEPUOAA U PACHETHLIX YCNOBUI TENNOOOMEHHUKA].

lTpumeyaHrue — BuH-Mmemod — memod pacdema 3HepaornompebneHus, 06bI4HO UCMONb3yeMbll npu 060CHO-
8aHUU Mo2o UNU UHO20 8apuaHma, 8 KomopoM 200080€ (U MecsYHoe) sHepaonompebneHue 3d0aHus paccyumbieaemcsi
Kak cymma aHepaull, nompebnsembix Ons kaxdo2o uHmepesana (buHa) HapyxHol memnepamypbl, no3eonsouwul onpede-
namb npou3sodumensHOCMb Menaosblix Hacocos (Unu UHbIx obozpesamenell) Npu pasHbiX 3Ha4eHUxX OUHOS.

Ce30HHYI0 9hPEKTUBHOCTb UCMONb30BaHUA ra3a Anst rMOpuAHbLIX OTONUTENbHLIX NPUOOPOB HA OCHOBE
COpPOLUMOHHOrO TENMOBOr0 HACOCa C YaCTUYHLIM MOKPLITUEM NOTPEOHOCTU B OTOMSMEHMUN 34aHUSA COSTHEYHBLIMU
KornnekTopamu, paboTalolmmMmn B Ka4eCTBE UCTOYHUKA TEMNNA U3 OKPYXKAIOLLEW Cpefibl, OLIEHUBAIOT B COOTBET-
CTBMU C NPUNOXeHneM E.

MeToauka OLEHKN CE30HHbIX XapakTEPUCTUK TMOPUAHBLIX OTONUTENBbHBLIX NPUOOPOB NPU PacYETHLIX Ha-
rpy3Kkax Ha otonneHne 3agaHnusg MeHbLnx, 4eM HOMUHanbHas Tennonpou3BoAnTENbHOCTb npu60pa, — cormac-
HO NpUNoXxeHuto F.

6 CtaHpapTHble ycrnoBua (PYHKLIMOHMPOBaHUSA NTMOPUAHLIX OTONUTENbHbIX
NPUOOPOB Ha OCHOBE ra3oBbIX COPOLMOHHbLIX TEMJIOBbLIX HACOCOB

Onsa uene MapKMpOBKU, CPABHEHMSA Unu cepTudukaummu ruépuaHbIX OTONUTENbHLIX NPUOOPOB HA OCHO-
B€ rasoBbIX COPOLMOHHLIX TEMMOBLIX HACOCOB NPUBOAAT CReayloLwne NoKasaTenu Ce30HHbIX XapakTe pUCTUK:
Ce30HHaa apPEKTUBHOCTb UCMOMNbL3OBAHNSA ra3a, CE30HHbIN KOIMPULUUEHT BCNOMOrarenibHOW SHEPruu n ce-
30HHbIN KOIMPULMEHT NePBUHHON BHEPTUN.

Kpome atoro, rubpuaHele oTonuTenbHble NPUMOOPLI MOTYT ObITh UCMNBLITAHbI B CTAHAAPTHBLIX YCIOBUSIX
YHKUMOHUPOBAHUSA, ONpeaeneHHbIX B Tabnuue 9 Ans HOMUHANLHOW TENNnonpou3BOAUTENBLHOCTH, a NMpU yC-
nosuu yactudHon 30 %-Hoi Harpy3kun — B Tabnuue 10.

Tabnuuya 9— CTaHaapTHbLIE YCNOBUS (yHKLUMOHUPOBAHNS AN UCMBITAaHUA TMGPUAHBLIX OTOMUTENBHLIX NPUBOPOB Ha
HOMWHaIBbHYH TeMMoNPOU3BOLUTENBHOCTb

HapyXHbI TennoodMeHHNK BHyTpeHHMIA TennooGMeHHMK
Tun npuGopa TemnepaTypa Temnepatypa TemnepaTypa TemnepaTypa
Ha Bxoae, °C Ha BbIxoge, °C Ha BXoge, °C Ha BbIxoge, °C

McToYHUK Tenna — Bo3fyx

Huskas TeMnepaTypa 7 b a 35
CpeaHss Temneparypa 7 b a 45
Bricokasa TeMnepartypa 7 b a 55
OueHb BLICOKasi Temneparypa 7 b a 65
VICTOMHMK Tenna — rpyHToBble BOAbI
Huskas TemnepaTypa 10 b a 35
CpenHss TeMnepaTypa 10 b 2 45
Beicokas Temneparypa 10 b a 55
OueHb BLICOKas TeMnepaTypa 10 b a 65




FOCT P 58841.7—2020

OkoHYaHue mebnuupi 9

HapyxHbIil TennoobMeHHUK BHYTpeHHMiA TennooGmeHHUK
Tun npuGopa Temnepatypa Temnepatypa Temnepatypa TemnepaTtypa
Ha Bxoge, °C Ha Bbixofe, °C Ha Bxoje, °C Ha Bbixoge, °C

McTouHuK Tenna — rpyHT®

Huakas TeMnepaTypa 8 b a 35
CpegHas Temnepatypa 8 b a 45
Bblcokas Temneparypa 8 b a 55
OuyeHb BbICOKasa TeMneparypa 8 b a 65

MICTOUHUMK Tenna — cornHye

Huskas TeMnepatypa 12 b a 35
CpegHss TemnepaTypa 12 b a 45
Belcokas TeMneparypa 12 b a 55
OudeHb BbICOKas Temneparypa 12 b a 65

@ Bce ucnbITaHMA criefyeT NPOBOANTL C HOMUHAIBHEIMUA pacxofiaMu, ykasaHHbIMU B PYKOBOACTBE MO aKcnfyaTauuu
B KyBU4eCcKnx MeTpax B CEKYHAY, NPU YCIIOBUK, YTO pasHULIa MEXY BLIXOAHON N BXOAHOW TeMNepaTypaMu BHYTPEHHEro
TennoobMeHHWKa MeHee Unu paBHa MakcMMarbHoi pasHule Temnepatyp AT, .., paccuuTaHHoil no dopmyne

AT ax =7+(%)~10.

b cnbiTanus NPOBOASAT C pacXofoM, 3afaHHbIM CUCTEMON ynpaBneHnUs npubopa, UnNu, NO YMOIYaHMIO, C PacXOAOM,
Mony4YeHHbIM B X0A4e UCNbITaHUA Mpu COOTBETCTBYIOWMUX CTAHAAPTHBLIX YCNOBUAX, NPWU YCNOoBUKU cobrniiogeHns B oGoux
cryyasix ycrnoBus 0 MakcMaribHOM 3HadeHun AT. MpegnonaraeTcs, YTo cUCTEMa ynpaBneHusi Npubopa UMeeET KOH-
Tponb Haj HacocaMu, HanpuMep BHYTPEHHUMU HacocaMu.

¢ YaenbHaa MakcuMansHas BbIX04HaA MOLHOCTb 30HAa cocTaBnsAeT 35 BT Ha meTp 30HAa.

Tabnuya 10 — CraHgapTHele YCroBUA YHKLMOHUPOBaHMA AN UCTIbITAHUA MMOPUAHBLIX HarpesaTenbHLIX NpUGopoB
npu yenosum 30 %-HoW YaCTUYHON Harpy3ku

HapyxHbId TennoobMeHHUK BHYTpeHHWI Tennoo6MeHHNK
Tun npuGopa TemnepaTypa TemnepaTypa TemnepaTypa Temnepatypa
Ha Bxoge, °C Ha Bbixoge, °C Ha Bxoge, °C Ha Bbixoge, °C
McTovHWK Tenna — Bo3ayx
Huskas TeMnepaTypa 7 b 22,8 a
CpegnHas TemnepaTypa 7 b 25,8 a
Belcokasa TeMnepatypa 7 b 29,0 a
Ou4eHb BbICOKasa TemnepaTypa 7 b 32,9 a
MNcToYHuK Tenna — rpyHToBbIEe BOALI
Huakast TeMneparypa 10 b 22,8 a
CpeaHss TemnepaTypa 10 b 25,8 a
Belcokas TemMnepatypa 10 b 29,0 a
Od4eHb BbicOKaa TemnepaTypa 10 b 32,9 a
NCTOUHUK Tenna — rpyHT®
Huskas TeMnepatypa 8 b 22,8 a
CpenHas Temnepatypa 8 b 25,8 a
Belcokasa TeMmnepartypa 8 b 29,0 a
Ou4eHb BbICOKasa TemMnepaTypa 8 b 32,9 a
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HapyXHblii TennoobmeHHUK BHYTpeHHW Tennoo6GMeHHNK
Tun npuGopa Temnepatypa Temnepatypa Temnepatypa Temnepatypa
Ha Bxope, °C Ha Bbixofe, °C Ha BXxojae, °C Ha BbIxoge, °C

MceTouHUK Tenna — conHue

Huakas TeMnepaTtypa 12 b 22,8 a
CpeaHsst Temnepatypa 12 b 25,8 a
Brlcokas TeMneparypa 12 b 29,0 a
OueHb BbiCOKasa TemnepaTypa 12 b 32,9 a

2 A3MepeHns YacTUYHOW Harpy3ku Npu CTaHAAPTHLIX YCIIOBUSIX UCMBITAHWIA cneayeT NPOBOAUTL B COOTBETCTBUM C
MEeTOAOM TeMnepaTypbl Ha BXoae, npeaycMoTpeHHbIM B fOCT P 58841.4. Kaxpoe cTaHfapTHOe ycnosue UCNbITaHWM
C YacTUYHOW Harpyskol CTPOro Onpepenserca kak YacTUYHOW HarpyskoW, Tak U BXOAHbBIMWU TemnepaTypamu Kak
BHYTPEHHUX, TaK W HapyXHbIX TennooOMeHHUKOB. Pacxofi TennoHOCUTENS MOXET ObiTb YMEHbLUEH HWXKe ero
HOMWHanbLHOro 3Ha4YeHWs, YKasaHHOro B pyKOBOACTBE NO 3KCMnyaTayum, C LUenbio NOoBLILUEHUS TOYHOCTU U3MEPEHUS 1
CHUXEHWUA pacxofa BCMOMOraTenbHOi 3MeKTpPo3Heprun. 3To AONYCKAeTCA TOMbKO MPU YCNOBUK, YTO TeMNepaTypHbIi
rpagueHT MeXay BbIXOAHBIMU U BXOLHEIMW TemniepaTypamu Npu Noboit YacTUYHOW Harpyske He [OMKeH NpesbillaTh
TemnepaTypHbIi rpafueHT Npyu COOTBETCTBYIOLLEA pacHeTHOW Harpy3ke, a UMeHHO 7 °C — ANA HU3KOTEMNepaTypHOro
paguatopa, 10 °C — ansa cpeaHeTemMnepatypHoro, 14 °C — ana BelcokoTeMnepatypHoro n 17 °C — ansa o4yeHb
BbICOKOTEMMNepaTypHOro TennoobMeHHUKa cooTBETCTBEHHO. Heobxogumo cobnioaaTe pekoMeHaauuu Ana ruépugHoro
npubopa, KacatoLnecs [OMNyCTUMOro(blX) OTKIOHEHUA(UIA) TeMnepaTypHBIX FPaAUEHTOB MPU KaXAOM CTaHAapTHOM
YCNOBWM UCTLITAHUIA C YaCTUYHOMN HarpysKoii, Kak on1caHo BhiLue.

b WenbITaHusa NpoBogsT ¢ pacxofoM, 3aaaHHEIM CUCTEMON ynpaBneHns npubopa, Mnu, No yMOMYaHuIo, C PacxofoM,
nory4eHHbIM B X0 e UCMbITaHWSA NpU COOTBETCTBYIOLLMX CTaHAapTHLIX YCAOBUSX, MpU ycrnoBuKM cobniogeHns B o6oux
cny4asx ycnoBua © MakcumarnbHOM 3HadeHun AT. lMpegnonaraeTcs, YTo cMcTeMa yrpasneHus npubopa UMeeT KOH-
TPOMb HaA HacocaMu, HanpuMep BHYTPEHHUMMW Hacocamu.

¢ YaenbHan MakcuMmanoHas BeIXOAHas MOWHOCTE 30HAa cocTaBnseT 35 BT Ha MeTp 30HAa.

Ecnu ncnonb3yoTt Xuakue TENNOHOCUTENU, OTNUYHbIE OT BOAbI, npu oueHke Takxe onpeaensior u y4u-
TbIBAKOT UX YAEINbHYIO TENNTOEMKOCTb U MNMAOTHOCTb.
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lMpunoxeHnue A
(cnpaBouHoe)

OueHka BXOOAHOW U BbLIXOAHOM TeMnepaTtyp HarpeBalowwe XXUaKoCT Ha BXo4e U Bbixoae
M3 BHYTPEHHEro Tensio00MeHHUKa

CpepnHaa TeMnepaTypa noToka HarpeBaltoLLei XuakocTi npu nioboi HapyxHoii Temnepatype Ty ( Ty tgoor) MOXKET
6bITb paccuuTaHa Kak cpefHee apudmeTUyeckoe Mexay TemnepaTtypamu Beixofa (Nofayu) n Bxoaa (Boaspara) Tenno-
HocuTens no gopmyne

1
2 (Tout (Toutdoor ) +Tip (Toutdoor )) (A1)

M3 3agaHHbIX pacHeTHBIX BbIXOAHBLIX U BXOAHLIX TeMnepaTyp npv BelbpaHHOM CTaHAapTHOM COCTOSIHUM Tennoob-
MEHHUKa, NpuBefeHHLIX B Tabnuue 2, Takke MOXHO ONpeAennTb CPEAHIo pacyeTHY TeMnepaTypy noToka Harpesato-
Leit XnaKkocTn Tye 4 N0 chopmyne

THF (Toutdoor) =

1
ThF-a = E'(Tout—d +Tinq)- (A2)

Mpy NOCTOSHHOM 0GBEMHO-MaCCOBOM Pacxoge, a Takke NOCTOSHHOM YAenbHON TEMNOeMKOCTH HarpeBatoLwei Xua-
KOCTM MOXHO OMpefenuTh KO3PhULMEHT YaCTUYHOM Harpy3Kku

T4 (T +T. (T
PR L(Toutdoor) _ out ( m_;fdotord) - Tl-n (doutdoor ) (A.3)
out— in—

NamepeHue Tennonpou3BoAUTENBHOCTU NOBEPXHOCTER HarpeBa — cM. [3]. Tennonpou3BoanTENbHOCTL ABNAET-
ca dyHKUWeR rpajneHTa TeMnepaTypbl HarpeBatolei XUaKoCcTU K pacHeTHON KoMHaTHoi Temnepatype (Tye 4 — Tg).
OTa hyHKUMA, KaK NpaBuno, npefcTaBneHa B BUAe Tak Ha3biBaeMO XapaKTepucTUYECKOi KpUBOIN NOBEPXHOCTU Harpesa
(cm. [3]). PacueTHyto TENMONPOU3BOAUTENBHOCTE KaXA oW NOBEPXHOCTU HarpeBa CNEAyeT yKasbiBaTb NP HOPManbHOM
atMocdepHoM fasnerun (101,325 kMa), pacHeTHol TemnepaType Ha BbIXOAE M BXOAE BHYTPEHHEro TennoobmMeHHnKa u
CTaHAapTHOM KoMHaTHOW TemnepaType 20 °C. Ha ocHOBe pac4eTHON Tennonpon3BoAUTENbHOCTL NpU No6bIX pabounx
YCroBUsX MOXeT BbITb oLieHeHa no dropmyne

THF (Toutdoor ) - TR ] (A.4)

PRL (Toutdoor) = [ THF e TR

Moka3aTenb NOBEPXHOCTW Harpesa N ONpefensaeTca KCNepUuMEeHTanbHO U 3aBUCUT OT KOHCTPYKUWUW W pasmepa
MoOBEpPXHOCTU Harpesa. [Na BbIGpaHHbIX YeTbipex TeMrepaTyp TennoobMeHHUKa — HWU3KOW, CpefHeN, BbICOKOA U 0YeHb
BbICOKOW — BbIGMpatoT nokasatenu NoBepxXHOCTU HarpeBa, paBHble 1,1; 1,2; 1,3 n 1,4 cOOTBETCTBEHHO.

MyTem KOMOWMHaUMK pe3ynsTaToB (MPUBEAEHHLIX Bhille (hopMyn), 3Ha4eHW TeMNepaTyp Ha BbixoAe W Bxoae nony-
YaloT 3Ha4YeHUs TeMnepaTyp [Ha Bbixoge — dopmyna (A.5) n Bxoge — dopmyna (A.6)] HarpeBatoLen XNAKOCTU AN 3a-
[ aHHbIX COCTOAHWI TennoobmeHHWKa, NoKasaTensa NOBEPXHOCTM HarpeBa Npu NGO 3ajaHHO TemnepaType HapyXHOro
BO37yxa M KoapPULMEHTa HaCTUYHOW Harpy3Ku:

1 1
Tout (Toutdoor ) = TR + (THF -d - TR ) : (P RL (Toutdoor ))A + E PRL (Toutdoor ) . (Tout—d - Tin—d ) (A.5)
1 1
Tin (Toutdoor ) = TR + (THF—d - TR ) : (P RL (Toutdoor ))/7 - E -PRL (Toutdoor ) : (Tout—d - 7-in—d ) (A.6)
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Mpunoxexnune B
(cnpaBouHoe)

TeMmnepaTtypa Ha BXxog€e B HAPYXHbIA TENSI00OMEeHHUK ANns ru6puaHbIX OTONUTENIbHbIX NPUGOPOB
Ha OCHOBE COPOLIMOHHOrO TensI0BOro Hacoca OT FPYHTOBOIO Tensa

MpyHTOBLIA UcToUHKMK Tenna (TUT) npeacTaBnAeT coboit CkBaXXWHHLIN TeNNOOBMEHHUK, yCTaHaBnNUBaeMbli Nog no-
BEPXHOCTBIO 3€MJSN 1 BLIMOSHSIOLLMIA OCHOBHYIO DYHKLMIO MO AOCTaBKe Tenna OKpyXatoLlleih cpeabl B ucnaputenb raso-
BOro TeMnoBoro Hacoca. T. K. paccmaTpuBaeMble rMbpugHble oToNUTENBHBIE NPUGOPLI HA OCHOBE ra30BOro COPOLMOHHOIO
TennoBoro Hacoca cogepaT NPsSMOA UMK KOCBEHHLIW ra3oBblit COPOUMOHHBIA TENNOBOW HAacoC AN OCHOBHOW Harpysku
U KOHAEHCALMOHHbIA KOTeN C NUKOBOW Harpyskoi, pexum otbopa Tenna u3 MMT NONHOCTLIO OTAUYAETCA NO CPaBHEHMIO
C peXuMoM oTbopa Ternrna napoBbIX KOMMPECCUMOHHBLIX TENNOBLIX HACOCOB. B TO BpeMs Kak CKOpOCTb TENSoBbigeneHus
NapoKOMMPECCUOHHBIX TEMMOBLIX HACOCOB JOCTUrAET CBOEro MakCUMyMa Npu pac4eTHOl Temnepatype Harpesa T egignp,
CKOpOCTb TeMmnoBbIAeNneHns MMOpMAHbLIX OTOMUTENBHBIX NPUGOPOB MOXET AOCTUraTh HyNsA, €CNKU KOTEN C MaKCMMarbHOM
Harpy3koil oTBeYaeT WUCKIIOYUTENBLHO 3a NOKPLITUE NUKOBOW (UNWM pacqHeTHON) TennoBoi Harpy3ku. KpoMe Toro, noj-
pasymeBaeMblii COPOLMOHHLIA TENMOBOW HAcoC C ra3oBbIM NPUBOAOM NpeAHa3HavYeH ANA NOKPLITUS OCHOBHOW Harpy3ku
(Hanpumep, Ao 50 % HOMUHanbHOW TennoeMKkocTU MBGpugHoro Npubopa) B pexunme paboTel TENNOBOrO Hacoca.

MpoektuposaHne MMUT ycnoxHsAeTcA NONbLITKOW U3bexaTb OTpULaTeNnbHBIX TEMNEpPaTYp W3-3a NOBPEXAEHMUSA OT 3a-
Mep3aHus B cocefiHel ¢ obnacTblo BypeHus. TUT ana razosbiX rMEpUAHLIX OTONUTENBbHBLIX NPMBOPOB Ha ocHOBE copbun-
OHHOro TENMoBOro Hacoca CrpOeKTUpoBaHbl (MX MybuHa oueHeHa) Takum o6pasomM, 4Tobbl TeMnepaTypa paccona npu
BosBpate u3 ['MNT He onyckanack HuxXe 4 °C nocne 25 net akcnnyatayun (cm. [4]). MpoekTHble paboTbl MTNT BLINOMHEHHI
Ans ABYX rasoBblx abcopbLMOHHBLIX UK agcopbLMOHHBIX TennoBbiX Hacocos (FATH). MakcuManbHasa cKopocTb oTBoAa
Tenna 1-ro Tennosoro Hacoca (FATH 1) coctaenseT 1,25 kBT, a 2-ro (FATH 2) — 2,0 kBT. Kaxabiit FTATH umeeT pasnuyHblie
XapaKTepuUCTUKU n3asneveHus (cM. [5]), B To BpeMsa Kak HOMUHanNbHas Tennonponu3BoOAUTENBHOCTL WX FTMBPUAHLIX OTOMK-
TenbHbIX Npubopos cocTaenseT 10 u 12 kBT cooTBeTcTBEHHO. [ANA cpaBHeHusa: MUT Takke paspaboTaH Ana napokoMnpec-
cnoHHoro Tennooro Hacoca (IMKTC) HoMUHanbHo MoLHOCTLIO 10 KBT ANA BEINONHEHWA TOro Xe ycnosua (Temnepartypa
paccona npu Boaspate u3 'UT 6onee 4 °C vepes 25 neT akcnnyatayuu). NMpoekTHble paboTbl BEINONHEHB! ANSA ABYX TUNOB
0fHOCeMelHbIX JOMOB, NepBblii — aHeprocbeperaoLuini 4OM € pacxogom Ha otonnieHne 10 582 kBT - v/rog, a BTopoil —
06bIYHbIA JOM € pacxofoM Ha oTonneHune 21 289 kBT - v/rog (em. [5]).

B Tabnuue B.1 npeacTaBneHb! nonyveHHbIe 3HaveHNa rmybunel FTNT ana sHeprocbeperatowiero AomMa, a B Tabnuue
B.2 — gns obblyHOMO goma.

MNpuMeHeHWe 3TUX TemnepaTyp Ha BXofe B UCNapuUTenb AOMNycKaeTcs TONMbKO B TOM criydae, ecnu mMoryT bbiTb go-
KasaHbl Te e Unn 6onee HU3KWE XxapakTepucTukM TennoBeigenerdunn ansa FATH. na apyrux FATH, nokasbiBatowpmx pas-
Nu4HLle (Bonee BLICOKUE) XapaKTEPUCTUKN TeNNooTaauu, CreayeT BEINOMHUTL Ty XKe npoueypy NpoeKkTUpoBaHus, YTobb
oUeHUTL Tpebyemyto rnybuHy MMT ansa BLINOMHEHUA TeX e NPOeKTHLIX ycroBuid. Kpome Toro, BXogHbLIe TeMnepaTypbl
Hapy»HOro TennoobMeHHWKa (MenapuTens), ykazaHHele B Tabnuue 7, AonyckaeTcs NPMMEHSATL TOMNbKO B TOM Cryyae, ecnu
rny6uHel TUT gns FATH 1 u FATH 2 no MeHbLueih Mepe paBHbI 3Ha4eHUAM, NpuBeeHHbIM B Tabnuuax B.1 n B.2, unu B Tom
crnyvae, ecnu pacyeTHble ryBuHbl aAnsa apyrix FATH ya0BReTBOPSIOT TOMY e KOHCTPYKTUBHOMY YCIIOBMIO (TemnepaTypa
paccona npu Bosepate U3 NT Bonee 4 °C yepes 25 neT akcnnyatauum).

Tabnuya B.1— Tpebyeman rmyburHa M'MT ana paccmaTtpuBaeMblx TennoBelX Hacocos FATH B cpaBHeHuu ¢ MKTC
OfMHaKOBO HOMUHAaNLHOW TEMMOBOW MOLLHOCTH ANA 3HeprocbeperatoLero Joma

T . Tpebyemas rnybuHa YaenbHas rogoBad TennooTaavda Ha MakcumaneHasa oTaadva Ha
ennoBon Hacoc

ana T, m OAWH MeTp 30HAa, KBT-4/MA MeTp 30HAa, BT/m
[ATH 1 48 57,1 26,0
[ATH 2 62 40,5 32,3
MKTC 206 41,7 38,8

Tabnuya B.2 — Tpebyeman rnybuHa M'MT ana paccmaTtpuBaeMblX TennoBelX Hacocos FATH B cpaBHeHuu ¢ MKTC

0fMHaKOBO HOMUHAMNBLHOW TEMNOBOWK MOLLHOCTU ANA 00bIYHOrO AoMa

T . Tpebyemas rnybuHa YaenbHasa rogoBas TennooTaavda Ha MakcumanesHasa otTaadva Ha
ennoBoW Hacoc

ana rnT, m OAVH MeTp 30HAa, KBT-4/MA MeTp 30HAa, BT/m
FATH 1 62 81,5 20,2
[ATH 2 81 63,0 247
MKTC 272 63,5 294

1
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MpunoxeHune C
(cnpaBouHoe)

TemnepaTypa Ha BXoA€e B HAPYXHbI TENJIOOOMEHHUK ANA rMOPUOHbIX OTONUTENIbHbIX NPUGOPOB
Ha OCHOBE COPOLIMOHHOIO TEMIOBOrO HACOCa OT COJIHEYHOro Tensna

CorHeYHble TenmnoBble HacoCkl — 3TO TEMnoBble HACOChl, UCMOMbL3YIOLLME COMHEYHYIO BHEPrUiO B KavyecTBe UcC-
TOYHMKa Ternna u3 okpyxarllen cpefbl. HacTosLlee npunoxeHue onpefenseT NPUMEHEHWe NNOoCKUX NnacTUHYaTbIX UK
Tpy6B4aTbIX BaKyyMHbIX COTHEYHbIX KOMNEKTOPOB B Ka4eCcTBe UCTOMHIKA Tenna U3 okpyxatolLei cpebl 4N OTONUTENbHbIX
npubopoB Ha ocHoBe CopBLMOHHOMo TEMMOBOro Hacoca.

TemnepaTypa paccona, BbITEKaKLLero 13 naHenu COMIHEYHOro KonmeKkTopa M nocTynarpLLero B HapyXHbli Tenno-
0BMeHHUK Topey i NPEBBILLIAET HAPYXHYHO TEMMEPATypy CyXOro TEPMOMETPA Ty o, HA PA3HOCTL TEMMEpaTyp, koTopas
3aBWUCUT OT TUNa KonnekTopa u nnouwaau aneptypbl. GopmMyna (C.1) AaeT koppensauuio Mexay pasHoCTLIO TeMMepaTyp
(Torex.in — Toutdoor) V! MNOLLALIO @nepTypbl konnekTopa (cM. [5])

A el
TOHEX,in ~ Toutdoor = ATRef | 1-e MV, (C1

rae Topex in — TEMMNepaTypa Ha BXoAe B HapyXHbli TENMO0GMEHHMK,

ATgpes ~ — KOHTPOMbHAA pasHuLa TemnepaTtyp, OLeHeHHas nyTeM NOAroHKN U3MEPEHHbIX AaHHbIX K MnioLjaamn anep-
Typbl KonnekTopa no cgopmyne (C.1);

A — nnowage anepTypbl MPUMEHSeMbIX NNOCKUX MIACTUHYATLIX MK TPYBUaTbIX BaKyyMHbBIX CONTHEYHbIX KOMNIEKTO-
poB, M?;

Arer — crpaBovHas nnollafb Konnekropa, paccyuTaHHasi NyTeM NOAroHKU U3MEPEHHbIX AaHHBIX K molwjagu

anepTypel Konnektopa no gopmyne (C.1).

BHaueHUA ATz U Aggs KaK ANA NNOCKUX NAACTUHYATLIX, TaK U ANA TPyGUaTLIX BaKYYMHLIX KOMNIEKTOPOB onpeferne-
Hbl B Tabnuue C.1.

Tabnuua C.1—MNapameTpsl koppensauyun cpopmynbl (C.1) ANA NNOCKAX NMACTUHYATLIX M BaKyYMHBIX TpyGYaThIX KO-
TNeKTOPOB KaK UCTOMHMKOB Tenmna okpyxaroLeit cpefbl

Tun KonnekTopa ATges °C Agep M2
MnockuiA NnacTuHYaTbIin 8,2 6,9
Tpy64aTblii BaKYYMHbIN 1,7 6,9

PasHocTn TeMnepaTyp, paccunTaHHble no dopmyne (C.1) u npuBeaeHHble B Tabnuue 8, [OMKHbI 6biTh A0GaBNEHbI
K Temreparypam HapyXHOro Bosfyxa cyxoro TepMoMeTpa, NpuseAeHHbIM B Tabnuue 6, B 3aBUCUMOCTY OT TUMNa KOSSEKTO-
pa v nnolaan aneptypel A AN Nony4yeHUs TeMNepaTyp Ha BXoAe B HAPYXHbI TENNOOOMEHHUK (UcniapuTenb) ANst BCEX
CTaHAapTHbIX YCroBUW UcnbITaHnid A — F.

®opmyna (C.1) n pasHocTu Temneparyp, npuseAeHHble B Tabnuue 8, NpUMEHUMbI TONBKO A MAOCKUX NnacTuHYa-
ThIX UK TPYBHaTLIX BaKYYMHbIX KOIEKTOPOB U ru6pUaHBIX HarpeBaTenbHbIX NPUGOPoB Ha 0CHOBe COPGLIMOHHOMO Tenso-
BOro Hacoca, UMeoLMX MakcumarbHyto Tennootaady 2 kBT. [insa 6onee BLICOKUX TEMMOBLIX MOLYHOCTENR, Apyrux TUMNOB
COMHEYHBIX KOMNMEeKTOPOB UMK nrnowajein anepTypbl NPUMEHSIOT TOT Xe NOAX0A4, KOTOPLIA OnucaH B HAcTOSALLEM NpuUrio-
XKEHUN.
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Mpunoxexue D
(cnpaBouHoe)

TemnepaTypa Ha BXxoile B HapyXHbli TENIIOOOMEHHUK ANA COMTHEYHOTO KOINMEKTopa ¢ NOMOIbLIO
COPOLIMOHHOTO TENSIOBOro HACOCA HA OCHOBE MMOPUAHBIX OTONUTENbHbIX NPUGOPOB

D.1 BeBegeHue

HacTosiLee npunoxeHue NPUMEHAIOT NPU UCNONb30BaHUN CONMHEYHbIX KONMNEKTOpPOB B Ka4ecTBe anbrepHaTtuBHOIoO
WUCTOMHWKA Tensa oKpyXxatoLlen cpelbl BMeCTe C CyLleCTBYOLUM Ha3eMHbIM UCTOYHUKOM Tenna unu TennoobMeHHNKOM
TUNa «BO3ayx—paccorn» B Ka4ecTee UCTOYHUKa Tenna Bo3ayxa.

D.2 MasoBble COpﬁlIMOHHbIe TennoBble HACOChI C TPYHTOBbIM UCTOYHUKOM Tenna u AONONHUTENbHbLIM
CONHeYHbIM UICTOYHUKOM Tenna

Bo BpeMs UsMepeHuit Npu cTaHfapTHBIX YCOBUSX UCNBITAHWA C YaCTMYHOW Harpy3Kkoih Heo6XoAUMO YCTaHOBUTL
COOTBETCTBYIOLLYIO TeMNepaTypy Ha BXOA€E HapyXHOro TennoobMeHHuka (ucnaputens) Ha 6onee BbICOKOE 3HaYeHWe U3
Tabnuupsl 7 1 3Ha4eHWiA, Nony4YeHHbIX No popmyne (C.1), unu u3 Tabnuusl 8 BMecTe ¢ Tabnuueid 6. 3TOT noaxoa NPUMEHUM
TONBKO ANA ansTepPHaTMBHOIO MCNonb3oBaHus 'MUT UK ConMHEYHbIX KONMEKTOpoB, B 3aBUCUMOCTU OT TOTO, KakoW MCTOYHMK
Tenna obecne4nBaeT camyto BLICOKYIO Temneparypy.

D.3 MazoBble cOpGUUOHHDbIE TENMOBLIE HACOCHI C BO3AYIUHLIM UCTOYHUKOM TEMNna u 4oNofHUTENbLHbIM
COMHEeYHbIM UCTOYHUKOM Tenna

CooTBeTCTBYIOLL@A BXOAHasA TeMnepaTypa (BO3fyxa Unun paccona) Hapy»Horo TennoobMeHHMKa (ucnapuTens), Ko-
Topas fomkHa ObiTb ycTaHOBNEHa NpU CTaHAAPTHLIX YCMOBUSX UCMLITAHWIA C YacTMYHOW Harpyskoi, seBnseTca Gonee
BbICOKUM 3Ha4yeHueM W3 Tabnuupsl 6 U nonyyeHHsIM No dopmyne (C.1) unun 3 Tabnuuybl 8 BMecTe ¢ Tabnuueii 6. 3ToT
NOAXOA NPUMEHUM TOMbKO AN ansTepHaTUBHOIO UCNONb3oBaHWUsA NGO BO3AYLLHOMO UCTOMHUKA Tenna, 6o conHeYHbIX
KOMMEeKTOpOoB, B 3aBUCUMOCTM OT TOrO, KaKoi CTOYHUK o6ecneunBaeT caMyio BbICOKYIO TeMnepartypy.
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MpunoxeHue E
(cnpaBoyHoe)

PacueT ce30HHOM 3(h(PeKTUBHOCTH UCMOSL3OBAHMUSA ra3a NPU YaCTUYHOM NMOKPLITUM NOTPEGHOCTH
B Tenrie CONMHEeYHbIMU KOSISIeKTOPaMHK

Ce30HHYo ahheKTMBHOCTb UCMONb30BaHWUSA rasa Ans rmépuaHbIX OTONUTENBHBLIX NPUOOPOB Ha OCHOBE COPGLMOH-
HbIX TENMNOBbLIX HACOCOB C YaCTUYHBIM MOKPLITUEM MOTPEGHOCTU B OTONMEHUN 34aHUI CONHEYHBIMU KonnekTopamu, pabo-
TaloLWMMKN B KA4YECTBE UCTOUHMKA TeMma OKpyXatolei cpefibl, BEIMUCNAIOT No opMyne

SGUEh
SGUEhg = ——, (E.1)
1-X
rne SGUEhg — cnpaBouHblil KO3 MPULMEHT CE30HHOW 3h(HEKTUBHOCTU UCNONL3OBaHNA rasa B pexume oborpesa ¢ Uc-
NoNb30BaHWEM CONHEYHOro Tenna,
SGUEh  — cnpaBo4Hblii KOShDULMEHT CE30HHON ahdPeKTUBHOCTU NCNONB30BaHUs rasa B pexuMe oborpesa, onpe-

AeneHHbIN B COOTBETCTBUN C YCMOBUAMMW UCTIbITAHWA B HacTosLWeM cTaHgapTe Ans rubpugHbIx oTonm-
TenbHbIX MPUBOPOB € CONMHEYHBIMK KonnekTopaMu [CM. [2], noagpasgen 5.4, chopmyna (9)].
X — [40ns NOKPbITUSA NOTPEeBHOCTU B CONTHEYHOM Tenne.
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Mpunoxexue F
(cnpaBouHoe)

OLueHKa Ce30HHbIX XapaKTEPUCTUK TMOPUAHLIX OTONUTENbLHbLIX NPUGOPOB NPU NPOEKTHBLIX Harpy3Kax,
OTKIOHAIOLWMUXCA OT HOMUHANBLHOW TeNNOBOM MOLHOCTU Npubopa

HoMWHanbHyH TemnnoByto MOLLHOCTE OMpefenstoT Kak MakcumarbHyto TemnoByro MOLLHOCTb MMBpWAHOro oTomu-
TenebHoro npubopa. Ecnu npoekTHas Tennosas MOLHOCTb MEHee HOMUHaNbHON TennoBoi MOLLHOCTM npubopa, Bce U3-
MepeHNUs HeobX0AMMO NOBTOPUTL ANS KaXA 0 KOHKPETHOW NPOEKTHOM TENMOBOW MOLLHOCTY.

Onsi yMeHbLUEHUS1 SKCNepUMeHTasbHBIX YCUNUA ONPeAEenstoT ABe HOMUHAnNbHbIE TeMoBble MOLHOCTU — CaMyto
BbICOKYIO 1 CAMYIO HU3KYO HOMWUHAaIbHEBIE TEMNOBLIE MOLLHOCTU ANA KaX[oro ruépuaHoro oTonutensHoro npudopa.

YcrnoBueM NpUMeHEHNUS KOHKPETHOro rmbpuaHoro oTonMTenbHOro npubopa SABNSETCA HaxXoX4eHWe NPOEeKTHON Ha-
rpysku ans oborpeBa Mexay HauMeHbLUed n Hanbonblueid HOMUHaNBHBIMU MOLLHOCTAMMW paccMmaTpusaemoro npubopa.

N3mepeHus criegyeT nMpoBogMTb TOMBKO ANs 06enX HOMUHAMBHLIX TENOBLIX MOLYHOCTER. S dHEKTUBHOCTL UC-
Nonb30BaHWA rasa Npu YacTUYHOW Harpyske WM KoapuLmeHT BCNOMOraTensHON 3HEPrum npyu Kaxnom cTaHhapTHOM yc-
NOBUM UCMbITAHUIA JOMKHBI BbITh NMHEAHO UHTEPRONMPOBaHEl MEXAY COOTBETCTBYHOLLMMUW 3HAYEHUAMW HauborbLen 1
HauMeHbLUe HOMUHaNbHLIX MOLLHOCTER ANA NtoGOoN NPOeKTHON Harpysku Ans oborpesa, pacrnonoXeHHOR Mexay HUMMU.
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lMpunoxexnune G
(obsizaTenbHoe)

PacueT ce30HHOM 3HepreTu4yeckon a¢pdeKTUBHOCTU 060rpeBa NoMeeHUN O5A OTONUTENbHbIX
npuGopoB ¢ rMGPUAHLIM ra30BbIM COPOLUMOHHLIM TENNOBbLIM HACOCOM

Ce30HHYI0 3HepreTUeckyto 3chpeKTUBHOCTL 060rpeBa NOMeLLEHWiA Mg AN OTOMUTENBHLIX MPUBOPOB C rMBPUAHLIM
rasoBblM COPOLIMOHHLIM TEMNMOBLIM HACOCOM BLIYMCTIAIOT MO hopMy”ne

ns = SPER -3 F (i), (G.1)

rge SPER — cnpaBo4Hblil KO3 PULMEHT CE30HHOA NEPBUYHON SHEPruy;
Hi) — nonpaBoYHbIi KO3 uumeHT, %.

PacueT nonpaBoyHbIX k03ppuymeHToB Fi)

a) MNonpaBoyHbli koapPUUMeHT F(1) yunTbiBaeT oTpuLaTenbHOE BO3ASACTBUE HA CE30HHYIO 3HEpreTUYEcKylo ag-
cheKkTUBHOCTL 0borpeBa NOMeLLEHWI HarpeBaTenei 3a cYeT CKOpPPEKTUPOBAHHOIO BKNaja perynsitopoB TeMrepaTypbl B
Ce30HHYI0 3HepreTudeckyto apdekTUBHOCTL oborpeBa nomelleHunii c6opku, coctosilleid M3 oborpesarensi, TepMopery-
NSTOpa W COSIHEMHOrO KOMNNeKTopa, unu c6opkn U3 KoMBUHMpoBaHHOro oborpesaTensi, TEPMOPErYNSTOpa, CONMHEYHOro
KOJIneKTopa M NacCMBHOrO YCTPOUCTBA peKynepawum Temnna AbiMoBbIX ra3os. [na otonuTenbHbIX NpubopoB ¢ rubpuaHLIM
rasoBbiM COPOLMOHHBIM TENNOBLIM HACOCOM Ha OCHOBE OTONUTENbHLIX NPUGOPOB U KOMOUHUPOBaHHLIX oborpeBaTenen
F1)=3%.

b) MNMonpaBo4HbIn KO3PPUUNEHT F(2) yunThiBaET OTpULATENLHOS BO3AENCTBUE HA CE30HHYIO SHEPreTUYECKYIO -
eKTMBHOCTb 06orpeBa NoMeLleHWit NoTpebneHns anekTposHeprum Hacocom(amm), HeobxogUMbIM(M) ANS UMPKynsLUMn
TennoHOCUTENS MeXAY rMOpUAHLIM OTONUTENBHBLIM MPUGOPOM U UCTOYHUKOM TENa OKpyXartoLei cpeabl (FPYHT, BoAa unu
cornHue). B Tabnuue G.1 npuseaeHbl pasfiMyHble 3HaYeHUA KoapduuneHTa F(2) ANA KaXaoro UCTOMHUKA Tenfa oKpyXa-
toLeit cpeabl r6puaHeIX Nnpubopos.

Tabnuya G.1 — 3HavyeHUA nonpaBovHOro kKoauuyneHta A2) ANa pasHbiX UCTOMHUKOB Temnna rubpuaHbIx npubopos

Tun ruépugHoro npubopa MonpaBouHbIl koathpuLueHT F(2), %
TennoBoi Hacoc «rpyHTOBLIE BOAbI—BOAa» 2
TennoBoi Hacoc «rpyHT/paccon—Boga» 1
TennoBoi Hacoc «cornHue—BoAa» 1

¢) MonpaBo4HbIA KoadhpuLMeHT F(3) yYnTeIBAET NONOXUTENBHOE BO3LENCTBUE HA CE30HHYI0 SHepreTudeckyro ad-
heKTUBHOCTb 0borpeBa NMOMeLLEHU TMOPUAHBLIX rasoBbiX COPOLIMOHHLIX TENMOBLIX HAacocoB Ha ba3e HarpeBaTeNbHbIX
npuBopoB 3a CHET Pa3fMYHOro TepMoperynmpoBaHna cO60poK YCTPOWCTB pa3HbiX knaccos. B Tabnuue G.2 ykasaHbl 3Have-
HUS KoahdpuLmMeHTa F(3) B COOTBETCTBUM C KINACCOM ynpaBneHus.

Tabnunuya G.2 — 3HadeHne nonpaBo4HOro koadduLmeHTa F(3) B COOTBETCTBUM C KNAcCOM ynpasneHus

Knaco MonpaBoyHbI
OnucaHye KOHTponA TemMnepaTtypbl KoappULUEHT
ynpaeneHns F(3), %
I KoMHaTHbI TepMocTaT, KOTOphIiA ynpaBnseT BKIHOHEHNEM/BLIKITIOMEHNEM Harpe- 1
BaTens.
Pabouune napameTpbl, Bkto4asn guddepeHLnanbHoe nepekntodeHne n TOHHOCTb
perynupoBaHua TemnepaTtypbl B MOMELLEHUW, OnpefenstoTca MexaHU4eckon
KOHCTpPYKLMeh TepmocTaTta
I YnpasneHue ¢ NOMOLLIO NOrOAHOMO KOMMeHcaTopa A UCMOoNb30BaHUs ¢ pery- 2

NMpyeMeIMW HarpeBaTensiMu.
PerynupoBaHve TemnepaTypbl Nofavu HarpeBaTens, KOTopoe U3MEHSAET 3afaH-
Hoe 3Ha4YeHWe TemnepaTypbl Nogayn BOAbI, BbIXOASLLEH U3 HarpeBaTens, B 3a-
BUCUMOCTM OT NpeobriagatoLleil TeMmnepaTypbl Hapy>XHOro Bo3gyxa 1 BbIGpaHHo
KpVBOI KOMMeHcaLuu norogbl. YnpasneHue 4oCTUraeTcst nyTem perynupoBaHus
MOLLIHOCTU HarpeBaTens
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OkoHyYaHue mabnuubi G.2

Knacc
ynpasneHus

OnvcaHmne KOHTPONS TeMmnepaTypbl

MonpaBoyHbIi
Ko DULMEHT
F(3), %

YI'IpaBJ'IEHVIe C NOMOLUBIO NOroAHOro KOMNeHcaTopa, ANA UCNoNb3oBaHUA C BKHO-
YEHHbIMWU/BLIKIIOYEHHBIMA BbIXOAHBIMWU HarpeBaTenAaMu.

YnpaerneHwe TemnepaTypoil NoToKa HarpeBaTens, KOTopoe W3MeHsieT 3ajaH-
HOe 3Ha4YeHune TeMnepatypbl nogadvn Bogbl, BbIXOp,ﬂLLteVI M3 HarpeBatenAd, B 3a-
BMCUMOCTU OT npeobnaatolient HapyXHON TeMnepaTypsbl U BbIGpaHHOR KpUBOH
KomneHcauun noroabl. TemnepaTypa nofavn HarpeBaTens U3MEHSETCS MyTem
ynpasneHus BKIIOYEHNEM/BLIKMIOMEHWEM HarpeBaTens

1,5

KomHaTHbI TepMocTaT TPl 4Na Ucnonb3oBaHWs ¢ BbIXOAHLIMU BKIFOHEHHBIMU/
BbIKIFOYEHHBIMW HarpeBaTenamu.

OneKTPOHHBIA KOMHaTHBLIA TEPMOCTAT, KOTOPbIA KOHTPOMUPYET KakK 4acToTy LMK-
0B TepMocTaTa, Tak U KO3PPULMEHT BKITHOYEHUA/BBIKITIOYEHUS B LMKIe Harpe-
BaTens, NpornopLMoHarnbHblii KOMHaTHOW TeMnepatype. Ynpaenenuwe TPl cHu-
XaeT CpefHIo TemnepaTypy Bofbl, NOBLILAET TOMHOCTL KOHTPOSS KOMHAaTHOM
TemnepaTypbl U NOBLILLAET 3PPEKTUBHOCTL CUCTEMBI

PerynupytoLmiti KOMHaTHbI TepMOCTaT ANS UCTOMB3OBAHUS C peryrupyeMbiMu
HarpeBaTensiMu.

OneKTPOHHBIN KOMHATHBIA TEPMOCTAT, KOTOPLIA U3MEHSET TeMnepaTypy nogaqu
BOAbI, BbIXOASILLEN M3 HarpeBaTens, B 3aBUCUMOCTU OT OTKMOHEHWUS! U3MEepeH-
HOM KOMHaTHO TeMnepaTyphl OT 3aAaHHOrO 3HAYE€HWUA KOMHATHOro TepMoCTaTa.
YnpaBneHne fOCTUraeTcst NyTeM perynupoBaHusi MOLHOCTW HarpesaTens

VI

MorofHbli KOMMEHCATOp U KOMHATHbIA AaTYUK ANS UCNOMB30BaHWS C perynupye-
MbIMW HarpeBaTenamu.

Perynsirop TemMneparypbl NOToKa HarpeBaTens, KOTopbIA U3MeHSIET TeMneparypy no-
Aauv BoAbl, BbIXOASALLEH U3 HarpeBarersi, B 3aBUCUMOCTH OT NpeoGraaatoLueil Hapyx-
HoOll TemnepaTypbl U BbIGPaHHOW KPUBOI KoMNeHcaLmu norogbl. [ariuk KOMHaTHOM
TeMreparypbl KOHTPOMMPYET KOMHATHYIO TEMMeparypy U PerynmpyeT KoMreHcaLMoH-
HYIO KpUBYIO MapanmnenbHoro CMELLEHUS ANS MoBbILeHNs KoM(OopTa B NMOMELLLEHUN.
YnpaeneHue 4OCTUraeTCs NyTem perynnpoBaHusi MOLLIHOCTM HarpeBarens

Vil

MorogHbIA KOMNEHCATOp M KOMHATHBINA AaT4YMK AMS UCMONb30BaHUSA C ABYXMNO3U-
LIMOHHBIMU BBIXOAHLIMU HarpeBaTensmu.

Perynsitop TeMnepatypbl nofia4yu HarpesaTens, KOoTophlidi UMEHSIET TeMNepaTypy
nogauun BoAbl, BLIXOASLLEH U3 HAarpeBaTens, B 3aBUCUMOCTH OT npeobnagatoLueii
HapyXHoil TemnepaTypbl U BbIOpaHHON KPUBOK KoMMeHcauuu norofbl. Jatuuk
KOMHaTHOM TeMnepaTypbl KOHTPONWUPYET KOMHATHYIO TeMMepaTypy U perynupyer
KOMMEHCaLMOHHYI0 KpUBYIO NMapanfenbHoro CMeLeHWs ANA NOBbILLEHUS] KOM-
cdopTa B nomelyeHun. TemnepaTypa Nogadn HarpesaTens W3MEHSIETCH MyTem
ynpaeneHusi BKIoHeHUEM/BLIKIIOMEHEM HarpeBaTens

3,56

Vil

MyrisTUCEHCOpHOE ynpaBrieHre TemnepaTypoil B NOMeLYeHUU ANS UCnonb3oBa-
HWUSI C perynupyemMbiMU HarpeBaTensaMu.

OneKTPoHHOE yrpaBreHne, OCHaLeHHOe TPeMA 1 6onee KOMHaATHBIMU faTyunKa-
MU, KOTOpbIE U3MEHSIIOT TEMNEePaTypy Noaadn BoAbl, BLIXOAALLel U3 Harpesarte-
NSi, B 3aBUCMMOCTM OT COBOKYMHOMO W3MEPEHHOTO OTKMTOHEHWA TemnepaTypel B
NOMeLLEHNN OT 3aZjaHHbIX 3Ha4eHWUA KOMHATHOro AaTyuka. YnpasneHue JocTura-
€TCs NyTeM PeryrimpoBaH1s MOLLHOCTU HarpeBaTens

YnpasrneHue nNoTpebHOCTBLIO B OTONMIGHUN NPW UCNONBL3OBAHUN PErynupyemblxX
HarpeBaTeneli, KoTopble cofepXaT perynarop TemnepaTypbl NOTOKa Harpesare-
s, KOTOPLIA M3MEHAET TeMnepaTypy NoAaYn BOALI, BLIXOAALEH U3 HarpesaTens,
B 3aBWCUMOCTM OT Npeobnafatoweil Hapy>Hol TemnepaTypbl U BelbpaHHON Kpu-
BOW KOMMeHcaLun norofsl. Kpome Toro, AaTdunK pacxofa WHTErpuposaH BMecTe
C ABYMS AaTyMKamu TeMnepatypbl Ha NPUTOYHOW U BO3BPaTHON CTOPOHaX ycTa-
HOBKM foMa.

YnpasneHue noTpebHOCTLIO B OTOMEHUW OMNpeAenseT, Koraa 3anyckaTb Harpe-
BaTemNb W C Kakoil Harpyskoi, 4ToBbl komneHcupoBaTh Noboit gednynT aHeprum
MEXAY CTOpOHaMM cnpoca U nogadu, usberas HeadpdPeKTUBHOW TakToBOW paboThl
HarpeBaTens v npegnaras camblil BEICOKUIA YpOBEHb KOMdpopTa
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MpunoxeHune OA
(cnpaBoyHoe)

CBeZieHUA O COOTBETCTBMM CChIFIOYHbIX HALMOHANbHbLIX CTAHAAPTOB CTaHAApTaM,
MCMONb30BaHHbLIM B KA4eCTBEe CChINMIOYHbIX B NPMMEHEHHOM CTaHaapTe

Tabnuya AAA1

OB60o3HaueHue CChirio4YHOro
HaLMoHanbHoro ctaHgapTa

CTeneHb
COOTBETCTBUA

0O60o3HaveHNe n HauMeHoBaHWe CChINOYHOro CTaHaapTa

rOCT P 58841.1—2020

MOD

DIN EN 12309-1:2015 «O6opyaoBaHue copbLMoHHOe ra3oBoe ANA Ha-
rpeBaHusa U/mMnu oxnaxgeHns ¢ HOMUHaNbHOW TEMMOBOA MOLLHOCTbLIO
He Bonee 70 kBT. YacTb 1. TepMuHbl M onpefeneHus»

rOCT P 58841.2—2020

MOD

DIN EN 12309-2:2016 «O6opyaoBaH1e copbUMOHHOE ra3oBoe ANA Ha-
rpeBaHua U/MNn oxnaxaeHWs ¢ HOMUHaNBbHOW TEMTOBO MOLLHOCTLIO
He 6onee 70 KkBT. YacTb 2. besonacHocTb»

rOCT P 58841.3—2020

MOD

DIN EN 12309-3:2015 «O6opyaoBaHue copSUNOHHOE ra3oBoe Ans Ha-
rpeBaHns W/UNKU OXNaXAaeHWs ¢ HOMUHANBLHOW TEMNMOBO MOLLHOCTLIO
He 6onee 70 kBT. YacTb 3. YcrnoBus ucnbITaHUiny

rOCT P 58841.4—2020

MOD

DIN EN 12309-4:2015 «O6opynoBaHue copSUNOHHOE ra3oBoe Ansi Ha-
rpeBaHuA Wunn oxnaxgeHus ¢ HOMUHaNbHOW TENSOBOIN MOLLHOCTbLIO
He Gonee 70 kBT. YacTb 4. MeToAbl UCTILITAHUIA»

BETCTBUA CTaH4apTOB!

- MOD — mogunduymnpoBaHHble cTaHaapThl.

MpunmMmeyaHune — B HacTosiwel Tabnuue UCNONb3OBaHO cnegyiolliee ycrioBHoe 0603HaueHe cTeneHn cooT-
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(1]

(2]

(3]

(4]

(5]

CEN/TR 1749:2014

EH 12309-6:2014

EH 442-2:1996

VDI 4640-2:2001

VDI 4650-2:2013

rOCT P 58841.7—2020

BuGnuorpadus

Mpubopkl rasosrle. EBponeiickan cxema krnaccudukaunn Nno METOAY yaaneHus npoaykTos
cropaHus [European scheme for the classification of gas appliances according to the meth-
od of evacuation of the combustion products (types)]

Obopydoearue copbLUOHHOe 2a30e0e 0N HazspeeaHusa U/unu oxnaxoeHus ¢ NONe3HbIM
nodsodom mernina, He npessiwarouum 70 kBm. Yacmb 6. Paciem Ce30HHbIX xapakme-
pucmuk (Gas-fired sorption appliances for heating and/or cooling with a net heat input not
exceeding 70 kW — Part 6: Calculation of seasonal performances)

Paguatopbl 1 koHBeKkTOpLI. YacTe 2. MeTogbl ncneiTaHui M oleHka (Radiators and convec-
tors — Part 2: Test methods and rating)

Wcnonb3oBaHue nog3emMHol TennoTel. TennoHacocHble YCTaHOBKM, CMOHTUPOB&HHbIE Ha
3emne (Thermal utilization of ground heat sources — Ground heat sourced heat pumps)

YNpoLyeHHbIR MeToh AN BbIMACIIEHUS €XerogHoro oborpeBaroLLero 3HepreTUHECcKoro
OTHOLLEHUA U eXEerofHoi rasoBoil 3PPEKTUBHOCTN UCMONB3OBAHUA TENMOBLIX HacocoB
copbuum. MasoBble TennoBble Hacockl 415 o6orpesa W BHyTPEHHER ropsayein sogel (Simpli-
fied method for the calculation of the annual heating energy ratio and the annual gas utilisa-
tion efficiency of sorption heat pumps — Gas heat pumps for space heating and domestic
hot water production)
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