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Annomayus. Typucmuueckue KOMNIEKCbl XAPAKMEPUIVIOMCsL NePUOOULECKUM PEXCUMOM UX dKcnayamayuy. Beiseneno, umo
07151 2P hermusHO20 UCRONL30BANUS AKKYMYIAMOPA MENI0BOU IHEPeUU U YEeNUYeHUs. NPOOOIICUMENbHOCU NOOOePIHCAHUS
O00NYCMUMOU MeMnepamypbl 60 GPEMEHHO He IKCIILYAMUpPYeMblX NOMEUeHUSX MYPUCMUYECKUX KOMNILEKCO8 HeoOX00umo
BLINONHAMYb PACYEMbL mMpebyemoll naowaou Hazpesa (YCMAHOBNEHHOU MOWHOCMU) OMONUMENbHBIX NpUbOpos He npu
MAKCUMATbHOM HOPMAMUGHOM Nepenade memnepamypbl Hd NOGEPXHOCMU Npubopa, a npu cpeoHeMm Qakmuyeckom - ¢
VUEmom OoCmuleanusi OMONUMeNbHO20 npubopa, no0A8AeMo20 MeNnIOHOCUMENs. U MUHUMALbHO-OONYCIMUMOU PACYEMHO
memnepamypul 6 nomeujeHuy. Anarumuieckoe MoOeIuposane npoyeccos npu NepuooUHeckom OmMonaeHuu oouecmeeHHbIx,
JHCUNBIX U OQDUCHBIX NOMEWeHULl NMYPUCUYECKUX KOMNIEKCO8 NPU MUHUMATbHOM PACYEMHOM MeMnepaniypHoM nepenaoe
25...33°C ((55-35)-(12...20)°C) ceuoemenvcmeyem o0 HeoOXOOUMOCU YEEAUUEHUS YCIAHOBICHHOU MENL080U MOWHOCU
omonumensHulx npubopoe He menee yem 6 1,5...2,25 pasza.

Kmiouesvle cnosa: cucmema 6005iH020 OMONLEHUSL, AKKYMYISIMOP MENI06OU IHePIULl, OMONUMETbHbILL
npubop.

BBeeHue. YMEHBIIIEHHE 3a1aCOB BCEX BHIIOB * YBENWYCHHEM TEPMHYECKOTO COIPOTHBIIE-
MCKOTIaeMOT0 TOTITUBA MPHUBOAUT K WX MOCTOSHHO- HUS OTPaXXTAIONINX KOHCTPYKIUH 31aHU;
My yaopoxkaHuio. B ciydae ¢ TypHCTHUECKMMH * YTWIM3aLUeH TeIUIOTHl OTPabOTaHHOTO BEH-
KOMILJIEKCaMu HanboJiee OCTpOi sIBisieTcs npooiie- TWISILIMOHHOTO BO3yXa;

Ma 00ecTeueHnsI UX DHEPropecypcamu, 0COOEHHO * pEeryaHpOBaHHEM TEIIOBOTO MOTOKA OTOIH-
B XOJIOMHBIN mepuof rofa. JJanHas cutyanus ycy- TENBHBIX MPUOOPOB M, CIIEOBATENBHO,
ryOnsieTcsi ¢ OJJHOH CTOPOHBI 3HAYUTEIHHOW CTOM- MTPOU3BOIUTENILHOCTH T€HEPATOpa TETUIOTHI.
MOCTBIO WH)XEHEPHBIX KOMMYHHUKAIIUH W ITOCTaB- Ilocaennue ucciaenoBaHusi U MyOTUKALMH.
KOW 3HEpPropecypcos, a ¢ Jpyrol — HEMOCTOSHHOM CymectByer emé ofauH dS(QQEKTHBHBIH Crnocod
3arpy3koi U JOCTAaTOYHO HEIpeacKa3yeMon Mnepuo- CHIDKCHUSI SHEPToNnoTpeOIeHHS OTOMHUTENbHBIX CH-
TUYIHOCTBIO TIOTPEOJIEHUSI TEIIOBEIX PECYPCOB. crem. OH CBfi3aH C TIPUMEHEHHEM HHU3KOTeMIIepa-
Oco0eHHO OIIyTHMO 3TO IS YKpaWHBI, TaK Kak TYpPHOTO JIY9HCTOTO OTOIUICHHUS, KOTOPOE ITO3BOJIS-
JIOJISL 3aTpaT HEPTHUU B JKUIIMITHO-KOMMYHAJIbHOM €T HCIONb30BaTh JHEPTHI0 BO30OHOBISIEMBIX H
XO34HCTBE TAKMX KOMIUIEKCOB COCTABIISIET OKOJIO BTOPUYHBIX HCTOYHHUKOB C IOMOUIBIO CIEIHallb-
40 % cyMMapHOTO SHEPTomOTPeOICHMS, YTO 3HA- HBIX YCTPOMCTB (TEIJIOBBIX HACOCOB, COTHEYHBIX
YUTEIHHO MPEBBIIIACT aHAIOTUYHBIN [TOKa3aTelb B KOJUIEKTOPOB, KOHJCHCAIIMOHHBIX KOTJIOB M T.1.)
eBporneickux crpasax [1]. [2, 3, 4, 5]. HarpeBatenbHble IpUOOPHI B TAKUX CH-

AKTyaJqbHOCTh HcciaenoBanmii. Takum 00- CTeMax UMEIOT Pa3BUTYIO TUIOMIAAb TOBEPXHOCTH H
pa3oM, CHHKEHHE 3Hepro3arpar Ha OTOIICHHE TO- TeMIepaTypy, OTPaHUYEHHYI0 HOPMaTHBHBIMH J0-
MEIICHUN TPECTaBIsIET COO0O0M BAXKHYIO 3a/1ady kymeHTamu. OfHaKo, MPUMEHEHUE TAaKUX CHUCTEM
JUIS  KPyTIIOTOAWYHOW paboThl  TYPHUCTHYECKHX TpeOyeT 0053aTeNlbHOTO YCTPOHCTBA aKKyMYIISTO-
KOMIUTIEKCOB. JIOCTUTHYTH 3TOTO MOXHO CIEIyIO- poB TtermoBoil sHepruu. llpm sToM ux mombop u
IIMMHU U3BECTHBIMU CIIOCOOAMMU: pacuér BpeMeHH obecneueHus d3PPeKTUBHON pado-

* noBblicHHEM 3(]dekTuBHOCTH pabOTHl Cy- Thl aKKyMYJIATOpa B YCIIOBHUSX HMEPUOJUUECKON pa-
IIECTBYIOIIETO YHEPTETHIECKOTO 000py/I0oBa- 0OTHI TEIUTOTeHEepaTopa HE M3yYeH B JOCTATOYHOM
HUS; Mmepe [6].

* MPUMEHEHHEM HOBOTO SKOHOMHOTO 000pYy- Haunbonee mpocTbiM M HaA&KHBIM YCTPOH-
JOBaHMSA, TAKOr0 Kak KOHJCHCAMOHHbIE CTBOM aKKyMYJIUPOBaHUS TEILIOTHI SBISETCS KU~
KOTJIBI, TETUIOBBIE HACOCHI, CONHEYHBIE KOJ- KOCTHBIM TEIUIOaKKyMYJISITOP, YTO CBSI3aHO C COB-
JIEKTOPBI; MelleHHeM QYHKIHN TeTUI0aKKyMYJIHPYIOIIETro Ma-
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Tepuaia ¥ TEIJIOHOCUTEIISI.

®opmyaupoBaHue weJieil crarbu. llens pa-
00TBI — MOBBIIIEHHE YPPEKTUBHOCTH PabOTHI CH-
CTEM AaKKyMYJSLIMOHHOTO JELEHTPaIM30BaHHOTO
TEIUIOCHA0XEHNS C N3MEHSAEMBIM TETUIO-THAPABIIH -
YECKUM PEKHMOM.

s gocTiKeHHsl MOCTABIEHHOM LEeNM pela-
Jlach cJeayromas 3ajava: BBIIBUTH MPENEIbl pery-
JUPOBAHMA TEIUIOBOW MOIITHOCTH CUCTEMBI OTOILIE-
HHUSI C TIEPEMEHHBIM THAPABIMUYECKUM DPEXHMOM
npu pabore OT 0aka-aKKyMyJnATOpa B YCJIOBHSX
CHIDKEHHUSI TeMIIepaTypHOTO Harmopa M yTOYHHUTH
CYILIECTBYIOIIYI0O METOAMKY pacuéra aKKyMyJsALu-
OHHOW €MKOCTH AJIsl CHCTEMBbI BOISIHOTO OTOILIE-
HUSA ¢ yI€TOM paboThI TepMoperyisaTopos [1,2,3].

OcHoBHas yacThb. B nanHOM ciydae paccmar-
pUBaJach 3ajada, KOIJa MCTOYHHKOM TEMJIOBOM
SHEPTHH U CHCTEMBbl OTOTIJICHHS SIBIISIETCS] aKKy-
MyJdpytomas éMKocTb. To ecTb, JUIsl ONpenesIeHUs
(hakTHYECKOTO BpeMEHH HOAACpKaHUs TpeOyeMoi
TEMIIEpaTypbl B IOMEIIEHHHM 3a CUYET TEIIOBOM
JHEpPIruu 0aka-aKKyMylsiTopa HEOOXOJMMO CpaB-
HUTh W3MEHEHHE KOJMYecTBa TEIIOBOM 3Hepruwu,
MOCTYIAMOIEHl B MOMEIIEHHE OT HarpeBaTelIbHbBIX
npuOOpOB NPU OXJIAKICHUM TEIJIOHOCUTENS C
y4€éTOM YBEIMYEHHSI DPACX0Ja TEIUIOHOCUTENS C
pacrosiaraeMbIM Ha JaHHBIN MEepHOJ KOJINYECTBOM
TEIUIOTHI B aKKYMYJISITODE.

Jns onpenenéHHOCTH B 3a/1a4e MPUHST TeMIle-
parypHbli nepenaf 80-60 °C, TeruioBast MOLUTHOCTh
cucteMsl oromnenus — 2500 BT, B kauecTBe Harpe-
BaTEIHLHOTO PHUOOpa MPUHAT CTATBHOMN paguaTop C
koo puumentom Ttemnoormaun 4,9 Br/(M*K), cu-
CTeMa OTOIICHHUS IPUHATA IBYXTPYOHOH.
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Puc.1. 3aBHCHMOCTB COOTHOIICHHUS TPeOyeMO TEIIOBOI
MOIIHOCTH K MOIIHOCTH HarpeBareIbHOro Nprubopa ot
pacrosaraeMoro TeMIepaTypHOro Hamopa.

Ilony4yeHHble NaHHBIE MMOKA3aJId, YTO 3aBUCH-
MOCTh TEMIIEPAaTYpPHOTO Haropa OT COOTHOIIEHMS
TpeOyeMoii TeIJIOBOM MOIIHOCTU K (DaKTUYECKOH
MOIITHOCTH HarpeBareiabHoro mpuodopa (puc. 1) He
SBIISIETCS] TIPSIMO TIPOTIOPIIMOHANBHON W OTpakaeT
XapaKTePUCTHKY BIUSHHUSA PaOOTHl TepMOCTaTHYe-
CKOTO KJIalaHa Ha IPOIMYCKHYIO CIIOCOOHOCTh Ha-
rpeBaTeNbHOTO TpHUbOopa W, COOTBETCTBEHHO, Ha
TEIUIOBYI0 MOIIHOCTh mocnenHero. IIpu sTom Ha-
OmromaeTcs majieHue MOITHOCTY B HArpeBaTEIIbHOM
puOope Mo CpaBHEHHIO ¢ TpeOyemoii Ooree 4eM B
1,5 pa3za. To ecTb, TemIOBas MOIIHOCTh OaKa-akKKy-
MyJISITOpa OCTAaETCA MOCTOSHHOM 1O JOCTHXKEHUS
nepenaja temneparypsl Temionocurens 60-40 °C,
a MocJje MPOUCXOIUT PE3KOE BO3PACTAHUE PACX0a,
BBI3BAHHOE YMEHBIIIEHHEM pacIojaraeMoro mnepe-
naja TeMIepaTyphl TEIUIOHOCUTENS (MUHUMAIBHO-
JIOTyCTHMAasi TeMmIieparypa B Oake-aKKyMymaTope,
W3 YCIIOBHS IMOJOTPEBA BOABI Ha HYXJIbI TOPSYETO
BomocHaOxeHus — 55 °C).

BbiBoabl. VYBenMY€HUE CKOPOCTH [IBHKEHUS
TEIUIOHOCHUTENS B CHCTEME OTOIUIEHUS HE IMPHBO-
JTUT K CYIECTBEHHOMY YBEIMYEHHIO TETJIOOTIauu
B HarpeBaTeNbHBIX MpHOOpax, paboTarmux OT UC-
TOYHHKA TETIOBOH YHEPTHH — 0aka aKKyMYJsITopa.
[Ipu sTOM HExoOCTaua TEMIOBOW MOIIHOCTH OT Ha-
rpesaresibHOrO nmpubopa gocruraet 1,5...2,25 pas.
st 6onee >ddexTBHOTO HCIIONB30BaHMS Oaka-
aKKyMYIIATOpa M YBEIIMYCHHUS BPEMEHH TMOJIepKa-
HUSI 33/1aHHOM TeMIlepaTyphl B IMOMELIEHUH HEeo0-
XOIMMO BBITIONHATh pacy€ér TpeOyeMol IuIomau
HarpeBaTeNbHBIX NPUOOPOB JUIA TaKUX CHUCTEM
OTOIUICHMSI HE Ha MAaKCHMAJIbHBIM TeMIIepaTypHbIid
nepenan, a ¢ y4€ToM OCTBhIBaHHUS — HAa CPEIHUU,
MEXAY MaKCUMalbHbIM M MHUHHUMAJIbHO-JOIYCTH-
MBIM B ITOMelIeHHU. B 3aBucuMOCTb 1O omnpezene-
HUIO TpeOyemoro oObéMa Oaka-aKKyMmylsTopa
HEOOXOMMO Hapsiay € Y4ETOM TeMIepaTypHOTO
nepenana TEIIOHOCUTENE BBECTH KOPPEKTUPYIO-
€€ COOTHOIIEHNE MaKCHMMaJIbHOTO M MUHHUMAllb-
HOTO TeMIlepaTypHOro Hamopa. Torga yBeianueHHe
00bEMa aKKyMyJITOpa TMO3BOJIUT MCIIOIB30BATh €TO
TEIUIOBYIO MOIIHOCTH B T€YEHHUH PACUETHOTO MEPH-
oJla WCIIONIb30BaHMs 0Oaka B KauyeCTBE TEIJIOBOTO
HMCTOYHUKA CUCTEMBI OTOILICHHUS.

IlepcnekTuBBI AajJbHEHIINX UCCIEIOBAHMUM.
[IpencraBieHHbIE HCCIIEIOBAHUSI MOTYT OBITH HC-
MOJIB30BaHBI AJI CO3JAaHUSI UHKEHEPHON METOAUKHU
pacuéra OTONUTENHHBIX MPUOOPOB B CITydasx Iie-
PUOAMYECKOTO  OTOIUIEHUS  TBEPAOTOILTMBHBIMU
KOTJIAMU C TEIUIOaKKyMYJISTOPaMH.
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Anomayin. Typucmuuni Komniexcu xapaxmepusylomscs nepioOUudHUM pexrcumom ixHvoi excnayamayii. byno ecmarnogéneno,
Wo 01 eexmusHo20 BUKOPUCIAHHA AKYMYIAMOpa Menniogoi euepeii ma 30invuieHHs mMpueaiocmi NiOMpUMyBaAHHS
odonycmumoi memnepamypu 8 NPUMIWEHHI, WO MUMYACOB0 He eKCHIYAMY€Emucsl, HeoOXIOHO GUKOMY8amMU pPO3PAXYHKU
HeoOXIOHOT nnowi Haepigy (6CMAHOBNIEHOI NOMYNHCHOCMI) ONATIOBATLHUX NPULAi6 He 30 MAKCUMATbHOL  pi3sHUYyi
memnepamypu Ha NOGePXHi Npunady, a npu cepeOnitl PakmuyHin pisHUYi — 3 YPAXYBAHHAM OXONOONCEHHS ONANIOBANLHO2O
npuaady, menioHoCis ma MIHIMAIbHOT 00360/1eHOT memnepamypu 6 npuminjerti. Ananimuyne MoOeno8anHs npoyecie npu
NepioouyHOMY ONANEHHI 2POMAOCLKUX, HCUMILOBUX MA OQICHUX NPUMIlYeHb MYPUCTIUYHUX KOMHUIEKCI8 Npu MIHIMATbHOMY
pospaxynkogomy nepenadi memnepamyp 25...33°C ((55-35)-(12...20°C)) exa3sye na neobxionicme 30i1buieHHs: BCMAHOBIEHOT
MeNna060i NOMYAHCHOCMT ONATIOBATLHUX NPUCMPOi8 He MeHwe Hixc y 1,5...2,25 pa3u.

Kniouosgi cnosa: cucmema 60041020 onanenus, akymyasimop menyiogoi enepeii, onano8anbHull npuiao.
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Particular Systems for Periodic Heating of Tourist Complexes
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Abstract. Tourist complexes is characterized by periodical operating regime. It was revealed that in order to effectively
utilize the thermal receiver energy and increasing the duration of the maintenance of the minimum admissible indoor
temperature, it is necessary to perform the calculations of required heating surface (installed capacity) of radiators not at a
maximum difference of temperature on the surface of the radiator, but at an average actual one — in view of the cooling of the
radiator; the heat carrier and the minimum admissible design temperature limits. Analytical simulation of periodic heating of
public, residential and office premises of tourist complexes at the minimum design temperature differential 25...33 °C ((55-
35) -12... 20 °C) shows the need to increase the installed thermal power of radiators not less than 1.5...2.25 times.

Keywords: the system of water heating, battery thermal energy, battery heat heater.
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