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BU3HAYEHHS MPOEKTHOI XOJI010MPOJAYKTUBHOCTI CUCTEMUA
KOHJUIIIOBAHHA ITOBITPA B KOHKPETHUX
KIIMATHYHUX YMOBAX I PI3BHUMU METOJAMHA

Bumpamu xon00y na mennogonozicrny 00pooKy 306HiuHb020 NOGIMPSL 6 CUCMEMAX KOHOUYIIOBAHMSL 3A1eHCAMb
8I0 1020 napamempis (memnepamypu ma 6IOHOCHOI 80]1020CMI), AKi CYMMEBO 3MIHIOIOMbCA HA NPOMA3L
excnayamayii. [{ns eusHaueHHs 8CMAHOBIEHOI (NPOEeKMHOL) XOI000NPOOYKMUBHOCHI XOI0OUTbHUX MAUIUH
cucmemu  KOHOUYIIO8AHHSL NOGIMPs 3ANPONOHOBAHO BUKOPUCTNOBYBAMU CKOPOYEHHA CHOJICUBAHHA NATUBA
eHepeemuyHoIo  YCMAaHoeKkoio abo 6UpoONeHHs X000y GION0GIOHO 00 11020 NOMOYHUX eumpam Ha
KOHOUYII0B8AHHA 34 NeBHULl NPOMINCOK HACY, OCKIIbKU 00U08a Yi NOKAZHUKU XAPAKIMEPU3YIOms ehekmugnicmy
BUKOPUCMAHHIA 6CMAHOBIIEHUX XOI0OUTLHUX NOMYICHOCMEL CUCMEMU KOHOUYIIO8AHHA. 3 Memol0 NOWUPEeHHs
pe3ynomamie 00CHiONCeHHs HA WUPOKUL CNeKmp YCMAHOBOK KOHOUYIIO8AHHA BUKOPUCTHAHO 084 Memoou
6UZHAYEHHA NPOEKMHOI X01000NPOOYKMUEGHOCMI (XOIOOUNbHOI NOMYICHOCMI). 34 MAKCUMATbHUM PIYHUM
SHAYEHHAM MA 30 MAKCUMAIbHUM MEeMHOM NpUpocmy nokasuuka egexmusnocmi. Ilepuiuii memoo 00360.15€
obpamu npoexmuy X01000NPOOYKMUBHICMY, AKA 3a0e3neuye MAaKCUMAAbHY PIYHY eKOHOMII0 nanued 3a
PAXYHOK OXON00JCeHHs NOGImps abo MAKCUMATbHE 8UPOOHUYMBO XO0L00Y, AKe HeoOXiOHe OJid 0XO0I00HCEHHs.
nosimps 8i0N0BIOHO 00 NOMOYHUX KIIMAMUYHUX YMOG. [[pyeutl memoo O0036018€ GU3HAYAMU MIHIMATbHY
NpoeKmuy (8CMAHOBAEHY) XO0I000NPOOYKMUBHICIb XONOOUNbHUX MAWUH, KA 3a0e3neyye MaKCUMAaibHull
memn CKOPO4eHHs. CHONCUBAHHA NAIUBA €HEeP2eMUYHOI YCMAHOBKOI0 MA NPUpOCmy PiuHO20 8UpPOOHUYMEA
X0A00y BIONOBIOHO 00 BCMAHOGIEHOI XOA0OUNBHOL NOMYNCHOCMI XOA00UIbHUX mawut. Egpexmuenicmo
pobomu cucmem KOHOUYTIOBAHHA NOBIMPsL NPOAHANIZ08AHO OJs PIZHUX KIIMAMUYHUX YMOB. NOMIPHO20
Knimamy Ha npukaadi M. Bosuecencok (Yxpaina) ma cyomponiunozo xnimamy m. Hanxin (KHP). Iloxkasano,
WO 3HAYEHH NPOEKMHOI XON000NPOOYKMUSHOCHI, PO3PAX08AHT 3a 000MA NOKASHUKAMU epeKxmueHocmi it
BUKOPUCMAHHIA OOHAKOGI OJisl OOHUX | MUX Jice KIMamuyHux ymoe. Ilpu yvomy, AKwo eusHawamu npoeKmHy
X071000NPOOYKMUGHICIb 3d 060MA MEMOOAMU — 34 MAKCUMALbHUM DIYHUM 3HAYEHHAM MA 34 MAKCUMATbHUM
MemMnomM NpupoCcmy NOKA3HUKA, IT 3HAUEHHs BUABUNUCS 00801 ONUSLKUMU OJid MPONTYHUX KIIMAMUYHUX YMO8
ma 0ewjo BIOMIHHUMU OJist NOMIDHO20 KIIMAMY.

Knrouosi cnosa: konouyiroeanns; xon000npoO0yKmMusHiCms; KAiMam; CHOXCUBAHHS NAIUBA; BUPODIIEHHS X0L00) .

T FOBAHHS MOBITPS: 2o Tt =2(Qo 1) /Gn,
k/x-ron/kr, e X(Qo *T) — MOBHE piuHEe BHPOOHHUIITBO
xosoay, kBrroa;, Qo— X0iomonpoayKkTuBHICTh, KBT;:

(o— TMHTOMa XOJOJOMPOAYKTHUBHICTh, (o= Qo /Gy,

1. Anaji3 npo6.;emu i nocTaHoBKa
MeTH J0CJTiIKeHHS

BI/ITpaTI/I XoJony B cUCTEMax KOHZ[I/II_liIOBaHHﬂ I10-

BiTpst (CKII) 3anexarp Bijx MOTOYHMX TeMmneparypH i,
Ta BITHOCHOI BOJIOTOCTI ();; 3OBHIMIHBOTO ITOBITPS
[1, 2]. 3 MeTor0 y3aranbHEHHS i TONIMPEHHS PE3ybTa-
TiB HA YCTAHOBKH Pi3HOI NPOJYKTHBHOCTI (BUTpATH MO-
Bitpst Gy B moBiTpooxonomkysayi (IT0)) ix xapakrepu-
CTUKH JIOITBHO TPEACTABIATH SK MUTOMI — BiJHECEHi
1o surpaty noBitpst G, B I10. Toxi epexruBHicTH BH-
KOPHUCTaHHSl BCTaHOBJICHO! XOJOIMJIBHOI IOTY>KHOCTI
(TIpOEKTHOT XOJIOMOTPOAYKTUBHOCTI) MOKHA OI[IHFOBATH
3a muromuM (ipu G, = 1 xr/c) piyHUM BUPOOHMIITBOM
XOJIOJly BIATIOBIZIHO 71O HOTO MOTOYHUX BUTPAT HA KOH-

kJIx/kr; T— mepiox, rox [3, 4], a y pa3i 0XoyoKEHHS
TIOBITPsl HA BXOJl CHEPrOyCTAHOBKH — 32 MUTOMUM pid-
HUM CKOPOYEHHSIM CHOXHBaHHS MajnBa €HEProycTaHo-
BKOIO B PE3yJNIbTAaTi OXOJIOJKCHHS MOBITPsS Ha 11 BXOJI:
2be = XBe/Ne, 1o npunagae Ha 1 kBT ii moTyxHOCTI.
OCKINBKH K CKOPOYEHHS CIIOKUBAaHHSA ITaJIBa
(mpu OXOJIOKEHHI TOBITPST HA BXOZi €HEPrOYCTAHOB-
KH), TaK i piude BUpoOHuuTBO X0nony (mis CKII) xapa-
KTepU3yl0Th €()EeKTHBHICTh BHKOPHCTAHHS BCTAaHOBIIE-
HOT XOJIOUIBHOI MOTY>KHOCT1, TO JOIUIEHO MOPIBHATH
pe3ynbTarty i BU3HaYeHHs 3a 000Ma IMOKa3HUKaMU.

© €. I. Tpynuiakos, A. M. Paguenko, C. A. Kaurop, B. C. Tkauenxo, C. I'. ®opayii, 5. 3oumin, 2019
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Merta pocaigKeHHsI — IIpOaHaNi3yBaTH BU3HAYCH-
HS TIPOEKTHOI XOJIOJOTPOAYKTHBHOCTI (BCTAHOBJICHOT
XOJOAWIBHOI TMOTY)KHOCTI) 3a PI3HAMH ITOKa3HUKAMH
JUTSL PI3HUX KIIIMaTHYHHUX YMOB.

2. Pe3yJibTaTH J0CTiIKEHHS

Sk npuknan, Ha puc. | mpeacTaBiIeHo 3MiHY TeM-
nepatypi t;, BITHOCHOI BOJIOTOCTI (s; T2 BOJIOTOBMICTY
Osn 30BHIMIHBOTO TOBITPs ympozosk 2017 poky mis
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M. BozHeceHcbk, VYkpaiHa (moMipHuWi Kiimar),
M. Hankin, KHP (cyOTpomiunnii KiriMar).

ITpo xapakTep 3MiHH ITHTOMOTO CKOPOYEHHS CIIO-
JKUBaHHs ManuBa Xbe Ta mUTOMOro piyHOro BUPOOHHUIIT-
Ba X0Joay ».(fo *T) B 3aJEKHOCTI Bill POEKTHOI MHUTO-
MOi  XOJIOZOTPOMYKTHBHOCTI (o = Qo /Gn, KJIK/KT,
BCTAHOBJICHO1 XOJNOAWIbHOI MamHKu (XM) mpu 0X0510-
JDKEHHI MOBITps 10 Temrepatyp tnx = 10, 15, 17 1 20°C
Uil KriMaTHIHEX yMoB Ykpainum ta KHP 3a 2017 pik
MOJKHA CYIUTH II0 pHC. 2.
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Puc. 1. TloTouHi 3HAYCHHS TEMIEPATYPH tsn, BITHOCHOT BOIOTOCTI (s TA BOJOTOBMICTY U3 30BHIIIIHBOTO TTOBITPS
y 2017 pomi: a — M. BozHecencrk, MukonaiBceka o001, Ykpaina; 6 — M. Haakin, KHP
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Puc. 2. 3HaueHHs MUTOMOTO CKOPOYEHHS CIIOKUBAHHS MaiuBa 2. (@, ) Ta IUTOMOTO PiYHOTO BUPOOHUIITBA
xonoxay ».(Go 't ) (0, 2), B 3aJeKHOCTI Bil mpoekTHOT muToMoi xonoaonpoaykriueHocti XM CKII go 3a 2017 pik
st M. BosHeceHcebk, MukonaiBebka o0, Ykpaina (a, 6) Ta M. Haukin, KHP (s, 2)
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Sk MoxxHa 6a4MTH 3 PO3PaXyHKIB Ha pHUC. 2, uepe3
MaJiHAA TEMIIy MPUPOCTY IMHTOMOTO CKOPOYEHHS CIIO-
JKUBaHHI TTanuBa XDe Ta MUTOMOrO BUPOOHUIITBA XOJIO-
ay >.(Qo -T) micis HeBHOT MPOCKTHOI MUTOMOI XOJIOIOII-
POIYKTHBHOCTI (o MOAIIBIIIE i1 ITiIBUIIEHHS HE MPHU3BO-
IUTH 10 TOMITHOTO 30UIBIICHHS! PiYHOTO BUPOOHHUIITBA
X0JIo[y. 3HauHE YIOBIIBHEHHS INpPUPOCTY e(deKkTy 3a
o0oMa MOKa3HUKaMU Ma€ Miclie IpU OJHIH 1 Tii ke Be-
JUYUHI TPOEKTHOI MUTOMOI XOJIOAOIPOIYKTHBHOCTI (o,
SIKy TIPaBOMIpPHO BBa)kKaTH 3a pamioHanbHy. [lomiOHwmit
XapakTep 3MiHM TOKa3HHUKIB piuHOro edekty Xbe Ta
>'(Qo *T) € THITOBUM JUTS Pi3HOTO KIIIMaTY.

Tako AOIINBHO MpoaHalli3yBaTH pe3yIbTaTH BHU-
3HAYEHHS1 MiHIMaJbHOI NMPOEKTHOI (BCTaHOBJIEHOI) XO-
JIOAOTPOAYKTHBHOCTI, siKa 3a0e3revye MaKCUMaJbHUM
TEMIT TPUPOCTY TOKa3HHUKIB E(EKTUBHOCTI BHUKOPHC-
tanus XM CKIIL.
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3HAYCHHS PIYHOTO MUTOMOTO CKOPOYCHHS CIIOXKH-
BaHHS MajmBa Xbe/(o Ta piYHOTO BHPOOGHHMIITBA XOJIOIY
>'(Qo 1)/qo, BimHECEHHMX IO BCTAHOBJICHOI (IIPOEKTHON)
MUTOMOI XOJIOAMIBHOT MOTY>KHOCTI (o, JO3BOJIAIOTH BHU-
3HAYUTH MiHIMAIbHY IPOCKTHY (BCTaHOBIICHY) XOJIOIO0-
MPOAYKTUBHICTB, IO 3a0e3Meuye MaKCHMAIBHUN TeMI
CKOPOYCHHS CIIOKMUBAHHS MAMBa Ta IPUPOCTY PIYHOTO
BUPOOHHIITBA XOJIOAY BiJIIOBIIHO 10 3017bLIEHHS BCTa-
HOBJICHOI XOJIOIMIBHOT TToTykHOCTI XM (puc. 3).

Sk BUmHO 3 puc. 3, B yMOBax IOMIpHOTO KIiMaTy
VYKpaiHd MakCHMajbHHHA TEMI MHTOMOTO CKOPOUYCHHS
CIIOKMBAHHS TANBa Xhe/(o Ta IPHUPOCTY PIIHOTO BHPO-
OumITBa X0MOAY »(Co T )/Qo IOCATAETHCS TPH JEIIO
PI3HHUX TPOEKTHHX MUTOMHX XOJOJONPOAYKTHBHOCTSX
Qo , mpote s cyorponiuHoro kiimary KHP 3nauenns
MPOEKTHOI MHUTOMOI XOJIOAONPOLYKTHBHOCTI (o TpaK-
TUYHO OJHAKOBI MpPHU OIHIN e()eKTy 3a PI3HUMH MOKa3-

uHukaMu Xbe/go Ta Y (o -1 )/qo -
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Puc. 3. 3HaYeHHs MUTOMOTO CKOPOYCHHSI CIIOKMBaHHS MaiiBa Xhe/qo, BiTHECEHOTO 10 MUTOMOI XONOJHIEHOT
notyxuocti XM CKII (o (a, ¢) Ta piudoro BupoGHuLTBa X010,y X(Co *T )/(o, BIJHECEHOTO 0 MUTOMOT XOJIOAMIBHOT
notyxxaocti XM CKII qo (6, 2), B 3a5exKHOCTI Bix mpoekTHOT muTomoi xomoponpoaykruBHocti XM CKII go
3a 2017 pik s M. Bo3HeceHcbk, MukosaiBcbka 00i1., Ykpaina (a, ) ta M. Hankin, KHP (s, )
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BucHoBxku

[IpoananizoBaHO pe3yabTaTH BU3HAUCHHS MPOCKT-
HO{ XOJOZONPOXYKTHBHOCTI CHCTEM KOHAWIIIIOBAHHS
TIOBITPS 32 PIYHUMHU CKOPOUYCHHSAM CITOKUBaHHS TTaJHBa
i BUPOOHHMIITBOM XOJOAY JUIS MOMIPHUX KIIMAaTHYHUX
yMoB (Ha mpukiaai M. BosHeceHchk, YKpaiHa) Ta cyo6-
Tpomiuaux ymoB (M. Hamkin, KHP). IlokaszaHo, mio
3HAYCHHS MPOCKTHOT XOJIOIOTPOIYKTUBHOCTI, OTPUMaHI
3a IBOMa METOJIAMH, TIPAKTUYHO OJTHAKOBI.
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OINPEJIEJIEHUE ITPOEKTHOM XOJOAONPOU3BOAUTEJILHOCTH
CUCTEMBbI KOHANITNOHUPOBAHUSA BO3/1YXA B KOHKPETHBIX KIIMMATHYECKHUX
YCJIOBHUAX U PASBHBIMU METOJAMMU

E. U. Tpywinakos, A. H. Paouenxo, C. A. Kaumop, B. C. Tkauenxo, C. I. @opoyii, A. 3onmun

3arpaThl X0JI0[]a HAa TEIUIOBIAXKHOCTHYIO 0OpabOTKY Hapy>KHOTO BO3[yXa B CHCTEMaxX KOHAWIMOHHWPOBAHMS
3aBHCAT OT €r0 HmapameTpoB (TeMIepaTypbl U OTHOCHUTENBHON BJIAXXHOCTH), KOTOPBIE CYIIECTBEHHO MEHSIOTCA B
TEYEHUH OKCIulyataruu. I ompeneieHuss YCTaHOBJIEHHOM (IPOEKTHOHM)  XOJOJONPOU3BOIUTEIBEHOCTH
XOJOAWIBHBIX MAIIWH CHCTEMBl KOHIUIIMOHMPOBAHUS BO3AyXa, MPEVIOKEHO HCIONB30BaTh COKpAIlEeHHEe
MOTpeOIeHUs TOIUIMBA YHEPTETUUECKON yCTaHOBKOM JTHOO BBIPAOOTKY XOJI0Ja B COOTBETCTBHH C €r0 TEKYIIMMHU
3aTpataMi Ha KOHIUIIMOHMPOBAHHUE 3a OMPEACIEHHBIA MPOMEXYTOK BPEMEHH, IOCKOJIBKY 00a ITHX IOKa3aTemns
XapakTepu3yloT A(PQPEKTUBHOCTh HCIIONB30BAHUS  YCTAHOBICHHBIX  XOJOMWJIBHBIX ~ MOIIHOCTEH  CHCTEMBI
KOHAMIUOHUpOoBaHUs. C LeIb0 PAaCHPOCTPAHEHUs PE3yNbTAaTOB MCCIEJOBAaHUS Ha IIUPOKUN CHEKTP YCTAaHOBOK
KOHIMIMOHUPOBAHUS, HCIOJIB30BAHO JIBAa METOAA OINPEAENEHUs] INPOEKTHOW XOJIOAONPOU3BOAUTENBHOCTU
(XONOMMIIBHOM MOIIHOCTH): 110 MaKCHMaJbHOMY TI'OJOBOMY 3HAYEHHIO W 10 MaKCHMaJbHOMY TEMITy IPHPOCTa
nokazatenst d(pQeKkTuBHOCTU. [lepBBI METOJ IMO3BOJIIET BHIOpaTh NPOEKTHYIO XOJIOIONPOM3BOANUTEIHHOCTS,
KOTOpasi oOecredynBaeT MAaKCHMaJbHYIO TOJOBYI0 SKOHOMMIO TOIUIMBAa 32 CYET OXJAXKICHHS BO3AyXa WU
MaKCHMaJIbHYIO BBIPA0OTKY XO0JI0/1a, KOTOpasi HEOOX0MMa IJIsl OXJIAKAECHHUS BO3yXa B COOTBETCTBUH C TEKYIIUMHU
KIMMAaTHYEeCKUMH YCIOBUSAMH. BTOpPOI MeTOX TI03BONIIET ONPEACTNTh MUHIMAIBHYIO IPOEKTHYIO (YCTAHOBJIEHHYIO)
XOJIOZOTPOU3BOJUTEIBHOCT XONOAWIBHBIX MAIIHH, KOTOpas o0ecleunBaeT MAaKCHMAIBHBIA TEMIT COKPAIICHHS
MOTpeOIeHNS TOIUIMBA YHEPTETHIECKON YCTAHOBKOW M IpHpAIleHHe T0J0BOI BEIPAaOOTKH X0JI0Aa B COOTBETCTBHH C
YCTaHOBIICHHOH  XOJOAMJIBHOW MOIIMHOCTBIO  XOJNOAWIBHBIX MamuH. O((EeKTUBHOCTH paboTBl  CHCTEM
KOHIMITMOHUPOBAHNS BO3yXa IMPOAHAIN3UPOBAHA JUIS PA3HBIX KIMMAaTHUYECKUX YCIOBHI: yMEPEHHOrO KJIMMaTa Ha
npumepe r. BosneceHnck (Ykpawna) u cyOtponudeckoro kiaumara r. Hankwa (KHP). IlokazaHo, 4TO 3Ha4YeHHS
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MPOCKTHON  XOJIOJIONPOU3BOJNTEIIEHOCTH, PACCUUTAHHBIE 10 O00OMM  MOKasaTelsiM  JI(PQPEKTHBHOCTH €&
UCTONB30BaHUS OJMHAKOBBI IS OJHUX Y TEX XK€ KIMMATHYCCKHX yciaoBui. [Ipu 3TOM, ecimu ompeneisTh
MPOCKTHYIO XOJIOJOMPOU3BOJUTEILHOCTh MO0 O00OUM METOAaM — M0 MaKCHMAllbHOMY TOJJOBOMY 3HAYEHHIO U TI0
MaKCHMalIbHOMY TEMITy MpPHUPAILCHUs TOKa3aTelsi, e€ 3HaYeHHs OKa3aluCh AOBOJBHO OJM3KHUMHM JJISI TPOITUUECKHUX
KIMMATUYECKUX YCIIOBHH M HECKOJIBKO Pa3IMnYHBIME ISl YMEPEHHOT'O KIMMAaTa.

KaioueBble ciioBa: KOHIUIIMOHUPOBAHKE; XOJIOI0MPOU3BOAUTEILHOCTD; KIIMMAT; NOTPEOIeHHE TOMJINBA; BbI-
paboTka xoxoxa.

DETERMINE OF PROJECT COOLING CAPACITY OF THE AIR CONDITIONING SYSTEM
IN ACTUAL CLIMATE CONDITIONS AND BY DIFFERENT METHODS

E. I. Trushliakov, 4. M. Radchenko, S. A. Kantor, V. S. Tkachenko, S. G. Forduy, Y. Zongming

The cold output for the heat-moisture treatment of ambient air in air conditioning systems depends on its pa-
rameters (temperature and relative humidity), which vary significantly during operation. To determine the installed
(design) cooling capacity of air conditioning system chillers, it is proposed to use a reduction in fuel consumption of
a power plant or cooling capacity generation following its current conditioning spending over a certain period, since
both of these indicators characterize the efficiency of using the installed cooling capacities of the air conditioning
system. To extend the results of the investigation to a wide range of air conditioning units, two methods were used
to determine the design cooling capacity (refrigerating capacity): by the maximum annual value and by the maxi-
mum growth rate of the efficiency indicator. The first method allows choosing the design cooling capacity, which
provides a maximum annual reduction in the specific fuel consumption due to air cooling or maximum cooling ca-
pacity generation, which is necessary for air cooling following current climatic conditions. The second method al-
lows determining the minimum design (installed) cooling capacity of chillers, which provides the maximum rate of
reduction in fuel consumption by the power plant and the increment in the annual cooling capacity generation fol-
lowing the installed cooling capacity of chillers. The efficiency of air conditioning systems was analyzed for differ-
ent climatic conditions: a temperate climate using the example of Voznesensk city (Ukraine) and the subtropical
climate of Nanjing city (China). It is shown that the design cooling capacity values calculated by both indicators of
its use efficiency are the same for the same climatic conditions. Wherein, if to determine the design cooling capacity
by both methods - by the maximum annual value and the maximum rate of growth of the indicator, its values turned
out to be quite close for tropical climatic conditions and somewhat different for a temperate climate.
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