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MOHTAX I'A30BbIX KOTJIOB 1 TEIIJIOBBIX HACOCOB B
YACTHBIX TOMAX

AHHOm(ll(u}l.’ HpuHﬂmo cuumame, ymo ucnojlvszoeambs menjiomy
ammocghepnoz2o  8030yxXa nNpu  NOMOWU MENI08020 HACOCA 8 YMEpPEeHHO
KOHMUHEHMAIbHOM — KAuMame He6bl200HO. Odyako 6blNOJIHEHHAA MEXHUKO-
IKOHOMUYecKas OUeHKa ueﬂecoo6pa3ﬂocmu NPpUMEeHEeHRUA menjioeoco Hacoca
((603())/)(7-60@61)) 6 cucmeme meniocHabIHCeHus COGpeMeHHOZZ menJjuysl, no3eoJisienm
ymeepacoams, Umo 3mo no MeHbulel mepe CNOpHO.

Duepauio, codepacawyrocs 6 15 mapo m> 2aza, mennoevie HACOCHL MO Obl
uszejledb npocmo us 803())/)661

Knroueewie cnoea: cazosuiii Komei, menioeoi Hacoc, menjoeasl dHeplusl,
KIIJ[ snepeospgpexmusnuie.

Abstract: It is considered that it is unprofitable to use the heat of atmospheric
air with the help of a heat pump in a temperate continental climate. However, the
technical and economic assessment of the feasibility of using an air-water heat pump
in the heat supply system of a modern greenhouse suggests that this is at least
controversial.

Heat pumps could extract the energy contained in 15 billion m3 of gas simply
from the air

Keywords: gas boiler, heat pump, thermal energy, efficiency, energy efficient.
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l'azoBbIM KOTEN — arperar, BBICTYNAIOIIMM B KayeCTBE LEHTPAIBLHOIO
3JIEMEHTA KUJIKOCTHOM OTOMUTEIBHOM CHUCTEMBI. Takoe 00OpyIOBaHHE AKTHBHO
npUMEHsIeTCss JUIsi OoOeclieueHusl TEIJIOCHAOKEHUs KaK ULEeNbIX 3/aHuid, Tak |
OTIEIbHBIX IOMEUIEHUH, B 4YacTHOCTH, KBapThp. Illupora wucnoab3oBaHus
KOHCTPYKIIUHM JUIsl OTOIUICHHSI TIPEXKJE BCEro OoOyCJIOBJIEHA HU3KONH CTOMMOCTHIO
ra3a, IpUMMEHSIEMOI0 B KAUECTBE TOIUJIMBA, a TAaK)Ke BBICOKUMU Tokazarensamu KI1JI,
aBTOHOMHOCTBIO UM  0€30IacHOCThIO  3KcIutyaTauuud. Kpome Toro, cpeau
0€3yCIIOBHBIX MPEUMYIIECTB: YKOJIOTHYHOCTD, YI0OCTBO UCIOJIb30BaHUS, a TaKKe
JUIMTENIbHBIN CPOK CITYKObl KOHCTPYKIIHA.

Tunsl ra3oBbIX KOTJI0B - KOH/IeHCalMOHHBbIEC U KOHBEKIIHOHHbIE
ra3oBble¢ KOTJIbI: B YeM OTJIMYHE

[lo mpuHIMIY AEMCTBUS pa3iMyarOT KOHBEKIMOHHBIE U KOHJEHCALMOHHBIE
KOTJbl. llepBple 3TO TpaJAMLIMOHHBIE MOJENH, NMPEACTaBICHHBIE HA COBPEMEHHOM
phIHKE  OBITOBOM TEXHMKM B  OOJBIIOM  accopTUMeHTe. Bropele —
YCOBEPILIEHCTBOBAHHBIE MPUOOPBI, KOTOPBIE MOKa Maj0 3HAKOMO POCCHUUCKOMY
norpedurento. Kaxaplil UX 3THX BUI0OB UMEET CBOU HEJIOCTATKU U MPEUMYLIECTBA!
KOHBEKIIMOHHBIE KOTJIBI UMEIOT MPOCTYIO0 KOHCTPYKIUIO, TIOCTYIHYI0 CTOUMOCTD U
IIMPOKMK MOJENBbHBIA psiA. HarpeBaroT TemmoHOCUTENb 3a CYET TeIIa,
BBIJICIISIEMOTO IPU CKWATaHWW ras3a. [Ipy 3TOM 4YacTh TEIJIOTBI OCTaeTcs He
3aJICMICTBOBaHA M YXOJMUT BMECTE C JbIMOM, uTO oOycnaBnuBaeT Huzkuil KITJ|
pu6opoB — 10 92%.
KoHaeHcanmoHHbIe ra30BbIE KOTJIBI B OTJINYME OT KOHBEKIIMOHHBIX UCIIONIB3YIOT HE
TOJIBKO TEIUIOTY, BBIIEISEMYIO MPU CTOPAHMM TOILIMBA, HO U SHEPIHUIO BOJSHOTO
napa, oOpasywouyrocs Tpu  ero  oxjaxiaeHuu. (ObOecreyuBaeTcss  3TO
JIOTIOJIHUTEIBHBIM TETJIOOOMEHHUKOM, YCTaBJICHHBIM B oOopynoBanuu. Ha Hem
ocelaeT KOHAEHCAaT W3 OTXOJSALIMX JbIMOBBIX Ta30B, MIpPH 3TOM MPOIECC
COIIPOBOXJIAETCS BBIJICJICHUEM JIONOJHUTENBHOTO Temia. B pesynbrare KIIJ]
yctpoiictB gocturaer 110%, ¢ oaHoil oroBopkoii, uro 3a 100% npuHumaetcs

KOJIMYCCTBO TCIIJIOTHI, BBIpa6aTBIBaeMOI>'I ITPH ITOJTHOM CIrOpaHHH TOILIIMBA.
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BbiNageHwne KoHAeHCaTa

Pucynok 1. Cxema pabOTbl KOHBEKIIMOHHOTO U KOHJEHCALIMOHHOTO KOTJIa

TennoBor HAcOC — ATO CUCTEMA, C MOMOIIBK) KOTOPON MOXKHO NEPEHOCUTH
TEIJI0O OT MEHEE HAarpeToro Teja K 0ojiee HarpeToOMy, YBEIIMYWBAS TEMIIEPATYpPY
nocyieiHero. TeroBble HACOCHI SIBJISIOTCS QJIbTEPHATUBHBIMUA HCTOYHHKAMU
DHEPTUH, TIO3BOJITIOIIMMU MOJIy4YaTh JCIIeBOe TeTuIo 0e3 Bpeaa i OKpYyKaromen
cpenpl. [IpuHIun pa®oThl OBITOBOTO TEIJIOHACOCA OCHOBAaH Ha TOM (hakTe, 4YTO
a000e TeIo ¢ TeMIeparypoil BbIlle aOCOMIOTHOTO HyJs 00JaJaeT 3arnacoM
TEIJIOBOM DSHEPrHH. DTOT 3amac MIpsMO MPOTIOPIMOHAICH Macce W YACIbHOU
TEIMJIOEMKOCTH TeJa.

THIIBI TENMJIOBBIX HACOCOB.
[To Buay mepenaun SHEPTUN TETIJIOBBIC HACOCHI OBIBAIOT JBYX THUIIOB:
Komnpeccuonnbie - OCHOBHBIC JJIEMEHTHI YCTAHOBKHM — JTO KOMIIPECCOD,
KOHJICHCATOp, PACIIMPUTEIh M HCIAPUTENb. VCMOAB3yeTCs LMK CKUMAaHHUS-
pacIIMpeHus TeTUIOHOCUTENS C BBIJICIICHHEM TeIia. DTOT THUI TETUIOBBIX HACOCOB

MPOCT, BEICOKOI(PGEKTHBEH U HAaNOOJIee MOIMyIISIPEH.
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AOcopOHOHHBIE - DTO TEIUIOHACOCHI HOBOTO MOKOJIEHHS, HCIIOJIb3YIOUIUE B
KauecTBe pabouero Tema mapy abcopOent-xmamoH. [Ipumenenme abcopOeHTa

noBbIaeT 3(h(PEeKTUBHOCTH pabOTHI TEIJIOBOTO HACOCA.

POCT faBneHnA NPUBOANT K NOBBILIEHNID
TEMNEPaTypsl XNagareHTa

KoHTyp, Haxo[AwWwmninea B Tenno nepegaérca sope

rPYHTE, NOrNOWaeT Tenno OTONNTENBHOIO KOHTYPa
OKpyXalowei cpeabl u W ropAvero BoaocHatkeHnn
nepefaéT ero XNanarewTy

TENNOBOro HACOCA

TennoBown HacocC

Komnpeccop

VicTounmkm Tenna et :\‘.6:3-i'"+65 ¢ Cucr. otonnenus
' o —7 %L R
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Wcnapurens

KoHpgeHcaTop

1.Bo3ayx / 2. 3emna / 3. Boga Nlpoccens

Pacwmpenue xnagareMra 3a cuér @ Tennoorpaua 8 nomMeweHnax

CHUKEHNA JABNECHUA 1 NOHWAKEHUe yepes cucTemy TEnNbiX NONos
€ro TemnepaTypbi ¥ BOAYWHbBIX GAHKOMNOB

Pucynok 2. Cxema paboThl TEIUIOr0 Hacoca

XapakTepuCTHKA ra30BbIX KOTJIOB U TEILUIOBBIX HACOCOB

OnHako KOHJIEHCALMOHHBIE KOTJIBl UMEIOT OJIMH 3HAYNUTEIbHBIN HEJOCTATOK
— OHHM MAaKCHUMaJbHO SHEProdPQPeKTUBHbIE TPHU COOTHOIICHHH TEMIIepaTyp
noaatomiet u odopatHoit — 50 °C x 30 °C. Takoil pexumM BO3MOKHO MCIOJIb30BAThH
TOJIbKO B €BpoIneiickoi uactu Poccun unu B 1omax, rjie OTOIJIEHHE BKIIOYAET B ce0s
CHUCTEMY “‘TeIIbIN N0oJI”. BO BCEX OCTAIBHBIX CIy4asix JIydlle OTAATh IPEANOYTEHUE
TPaJAULIMOHHBIM KOHBEKIIMOHHBIM KOTJIAM.

HarnsiiHo MoHAT, Kakue NPEerMYIIECTBA U HEJTOCTAaTKH CBOMCTBEHHBI ABYM
TUIIAaM Ta30BbIX KOTJIOB, KOHBEKIMOHHBIM W KOHJEHCALMOHHBIM, MOYHO IO

HIDKETIPUBECHHOMN TaOJIHIIe:
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CaoiicTBa
o0opyoBaHUs

CroumocTs (B

Tabnuya 1. [Ipeumywecmea u Hedocmamku 2a308biX KOMI08

KoHBeKIIMOHHBIN

HACTEHHBIN KOTEII

KoHBeKIIMOHHBIN

HAITOJIbHBIM KOTEJI

KoHnaeHcanmoHHBIA KOTEN

MIPOLIEHTHOM 60% 100% 135%
COOTHOIIICHUHN )
MomiHocTb 10 30 kBt 1o 350 kBt 10 95 kBt
Cpennuii cpok
25 ner 15 ner 15 ner
CITYXKOBI
KIIJ] 87-92% 90-94% 107-110%
B JIIOOOM B JIIOOOM
MOMEIIICHUH, 32 MOMEIICHUHY, 32
Pasmemenue B OTJICIBHOM MTOMEIIICHUHN
UCKITIOYCHHEM UCKITIOYCHHEM
KHUIIOTO KHUIIOTO
CroumocTh
IeIMOX0/1a (B
30-35% 34-45% 100%
MIPOLIEHTHOM
COOTHOIIICHUHN )

Kak noHsATHO W3 TaOnuIbl, caMbiM OIOJKETHBIM BapUaHTOM SIBIISETCS
HACTEHHBIN TPaJMLUHUOHHBIM KOTEJ KOHBEKIIMOHHOTO Tuma. OJHaKo Mpu BbIOOpE
YCTPOMCTBA, HY’>KHO YYHUTBIBATh HE TOJIBKO €r0 CTOMMOCTh, HO U APYTHE KPUTEPUU.

Jlist Toro 4roObl TEMIOBOM Hacoc ObLI 3(PPEKTUBHBIM, OH JOJIKEH /1aBaTh
TEIUIOBOM 3HEpPruu OOJIbLIE, YeM MOTPEOJIATh NEKTPUUECKOM. DTO COOTHOIICHUE
Ha3bIiBaeTcs kod(duimenTom mnpeodpazoBanus. Kospdumment mpeodbpazoBaHus
MOKET MEHSTHCS B 3aBUCUMOCTH OT Pa3HMIIbI TEMIIEPATYP BXOAHOTO M BBIXOJHOTO
KOHTypa. UeM XxosioiHee CHapyku, TeM MeHee 3G ¢eKTuBHA cucTeMa. [ pa3HbIX
TUIIOB TEIJIOBBIX HACOCOB KOA(D@PUIIMEHT MpeoOpa3oBaHus MOXKET BapbUPOBATHCS
or 1 mo 5. Jns OOBEKTHMBHOM OIIEGHKM TEIJIOBOIO Hacoca Tpedyercs

JOTIOJTHUTENBHBINA MapaMeTp rofoBod dddexTuBHOCTU. TpagMIIMOHHOE pPEIICHUE

JUISL YacTHBIX JIOMOB W KOTTEKEH — Ta3oBoe ororieHne. OpHaKo BapuaHT
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TEIUIOBOTO HACcOCa 3HAUYUTEIBHO BhITOJIHEE U yI00HEee. UTOOB! yCTaHOBUTH ra30BBIN
KOTEJ, TPpeOYIOTCS CHEIMATbHBIN JBIMOXO/, BEHTHIALNS, a TaKKe IIeJIbIii HaObop
pa3pelIuTeNbHBIX JOKYMEHTOB. [IpuMeHeHne TemIoBbIX HACOCOB M30aBUT Bac OT
ATUX NPOOJIEM U CYIIECTBEHHO COKOHOMUT Balllk CpeAcTBa. UTOOBI MPOBECTH I'a3 B
[TonmockoBwe, moTpedyercs okono $20 000, u 3T0 B TOM ciydae, €clid Ball JI0M
yaaJleH OT ra3ompoBoja MeHee, 4yeM Ha | KM, — HMHaue 3aTpaTbl BHIPACTYT B
Heckoapko pa3!  IloMmumo 3TOro, mpuAETCS YYECTb CKOPOCTh  pabOThI
OTEUYECTBEHHBIX Ta30BIINKOB. Y CTAaHOBKA TEINIOBOIO HACOCA IO KIIFOW» CTOUT OT

$15 000, a pabOTHI 3aHUMAIOT BCETO 2-3 HEIEIH.

Hcnonb3yemble HCTOYHUKM:
OnTumanbHasi MOIIHOCTh OTOMMTENIHHOTO I€OTEPMAIBLHOIO TEIUIOBOrO Hacoca //
OHeprocoepexenue B 3ganHusx. 2010. Ne 2 (51).
Tunbel Ta30BBIX KOTJIOB  [3JIeKTpOHHBIM  pecypc]. Cucrem TpebGoBaHUS:

https://shop.mosoblgaz.ru/articles/chem-gazovye-kotly-otlichayutsya/
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