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3AJEAHICTL BTPAT EKCEPI'TI B EJJEMEHTAX
XOJOAUABHUX MAHIUH SPLIT-KOHJAWHIOHEPIB B1]
KIHIHEBUX PIZHUI1Ib TEMIIEPATYP Y BUITAPHUKY
I KOHAEHCATOPI

IMocranosa npobiaemu. XONCAMNbHI MAIUMHYU, AKI 3aCTOCOBYIOTh B
split-konauuionepax, noTpebyOTb BAOCKOHANCHHA Ani MiABMINEHHA iX
eHeproedeKTHBHOCTI, AKE MOMNUIMBE 3 BHKOPUCTAHHAM CY4acHOIo METOMY
TePMOHHAMIKH — excepzemuunoeo [1, 2, 3].

Ekcepretuynuii  a”aniz  JI03BONAE  BCTAHOBUTH  MaKCHMAIbHi
TEPMOAMHAMIYHI MOMTHBOCTI XONOZW/IBHOT MAIIWHK, BU3HAYUTH BTPATH
exceprii B Hilt Ta 0BrpyHTYBaTH peKoMeHIauil 3 BROCKOHANEHHA OKpeMuXx ii
€neMEeHTIB. A nd Uuboro Tpeba HOCKOMAT0 BUBYMTU BCi acmeKkTH pobOTH
XOAOAMALHOT MALIMHKU Split-KoHIHLIOREPIB.

Ananiz ocraHHiX gochimkens Ta nybGaikaniit. Hailieranehime
€KCEpPreTHYHHIA MeTOA AaHali3y OAHOCTYIEHEBHX XOJIOAMIBHUX MAallHH
HaeaeHHi B [1], Sxuil HENPHCTOCOBAHMN ANA XONOAMNBLHMX MamuH split-
KOHJMLIOHEPIR, Y AKMX BMDNAPHUK I KOHEEHCATOP OMWBAIOTLCA BiAMOBIOHUM
MOBITPAM, 8 B KOHTYpI XONMOAMNBLHOT MAUIMHH UMPKY/MIOe  iHWHH
xoj0a0areHT. Takox KOPOTKO el MeTo ananizy BUCBITIeHHA y [2, 3].

Tomy aBTOpom po3pobienuli eKcepreTHUHMii MeTox aHanizy podorTu
ONHOCTYNEHERHX XIAICHOBHX XONomLaLBux Mammue (fez egexmuenozo
oxox0ddcenHs kovnpecopa) s split-konanuionepis [4, 5], Y usomy meroai
BHKOPHCTRHA TIPHHUMIIOBA CXEMa XOJIOANILHOT MallMHH, AKa HaeBeAcHa Hal
puc. 1, @, i BianosinHo nobynosa npouccie i poGoTH Ha p,i-fgiarpami — Ha
puc. 1, 6 ta xonommneHuil areHt xnauon-22 (R22). Takwit merToxn
TEPMOMHAMIMHOTC BHMBYCHHA XOJNOAMARHOT MAlIHHY Ja€ MOMNMBICTSH
AOCNIOMTH i1 AK 3aranoM, Tak i 11 OKpcMi 4acTHHM, 106 OTPUMATH MOBHY
iHpOpMalLliKd NpPO NPOUECH NEPEeTBOPEHHA eHepril, ski MalThL Micue B
XONMONMABLHIM MaliH. Pe3viLTATOM aHANi3y ¢ 3HAXODKEHHS BTPAT exceprii B
OKPEMHX €NeMeHTaxX XOJOAWNBHOI MawMHM Ta ckeepreTyHoro KK
MpPOLECY 3arajioMm.

Mera poboTH — BM3HAMENMA saiewcHOCIni  empam  exceplil  y

KOMRAPeCopi, Kondeucamopi, Opocesl | BURAPHUKY XoRo0uAbHux Mawun split-
KOHOWYIonepie  GI0  KIKHESHX pisnulfl,  memuepamyp y GURAPHUKY |
kondexncamopi. 118 ULOTO NOTPIOHO BCTAHOBUTU:
— BTpaTH CKCEPrii y KOMMpEecopi, KOHWJeHncaropi, apoceii i BHNAPHHKY,
Hanpuian, split-korauiionepa “Sanyo” xonoonpoaykrusHictyy 2020 BT 3a
CTAHJAPTHUX 30BHILIHIX TeMNEpaTypHUX YMOR BUNPODYBAHHHA, 3a7eikHO Bill
KIHUEBMX PI3HMUL TEMUEParyp y BHNAPHUKY | KOHAEHCATOPI;
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— @HamTHYHI 3aneXHOCTi MK BTpaTaMM exceprii y  KOMNpecopi,
KOHOEHCATOPI, apoceni i Bunapuuky sudpanoro split-konauuioHepa “Sanyo”
i KIHUEBUMH PIZHULIAMM TEMNEPATYD ¥ BUMAPHUKY | KOHAEHCATOPI.
Lle i 6yi0 3aBRaHHAM JOCAI[IKEHb.
Buknag ocHoBHoro  marvepiany. Exceprerwdnuit KK n,
ONIIOCTYNEHeBOT NAPOKOMITPECOPHOT XNAJOHOBOT XOA0AKIIbHOT MauiuHy split-
KOHAMUIOHEPiB BU3Ha4anu 3 1T excepeemuunoco barancy, IKKi Mae BUTISA:

Ep = Fp + 20, %, (n
ae E,. — eximiui notik exceprii y xoMmnpecop KoHAHUioHepa (poboTa
womnpecopa), %; £y — Buxiguii norik ekceprii 3 BMNApHMKa

KOHIHMUioHepa, ad0 eKkcepreTHYHa XOMOAONPOAYKTHBHICTL KOHIHUIOHEpa, Yo;
2D — zaransni BTpaTM NOTOKY eKceprii y BCiX amapatax XONOAWIBHOL
MalHHH KOHAMUioHepa, Y.

Buxonsauu 3 usoro, excepzemuunuii KK v, BA3Hauany Tax:
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Puc. 1. Mpurunnosa cxema XonojinibHol Mamyx (a)
Ta 106y A0Ba Npoticcis poGoTy 1ta p,i-giarpami (6):
I - xomupecop; I — konpencarop; 11l — kaniaspua Tpy6ka (apocens);
IV -- BHHApHUK

Texsiuni  xapakrepucrky BuOpasoro ans  zpocnifkeus  split-
KOHJHLIOHEpa “Sanyo™ 3a CTaHJAPTHHUX 3OBHILHIX TEMMEPATYPHHUX YMOB
ty, = +35°C i i, = +27°C: xonoponpoxyktusHicte OF = = 2020 Br,

CTIOXMBaAA NMOTYkHicTe N§, = 610 Br, kiabkicTs konpencary WG, = 0,9

A/Toil, BUTPATH NOBITPA Ha BHIIAPHUKY Lo = 450 m/rost i KonaeHcaTopi
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L = 1360 m'/ron xonamuionepa i, Binnosiano, excepreTnunuii KKJ Ne =
0,249, xoa0aunbnui areHT xaanoH-22 (R22).

Kinyesa piznuys mesnepamyp y uadpuuky (BHYTPiIuHbOrO NOBITPA Ha
BUXOMI 3 BUOAPHUKE | KMNNSYOTO XOAOJMNBHOrO areHTa) Al,,, BMIMBAE HA
3HaYeHHA TCMMEparypu BUMApPOBYBAHHA PIAKOIO XOJNOAM/ILHOTO areHTa
lawn =1y, @ Kinyesa piznuya memnepamyp y xonoencamopi {XOJ0AHALHOTO
areHTa, AKWH KOHUCHCYCTBCH, | 3OBHILIHBOTO NHOBITPA HA BUXOII 3
KOH/CHCATOpa) Af, BNNWBAE Ha 3HAYEHHA TEMIIEPATYPH KonacHcauii napy
XOJIOAMABHOTO AredTa 1, 110 CBOEK YEProl BUIHAYAOTL GHYMPIUHIN
meMnepamypruil pescum pofomu XomoauNbHUX MalruH split-koHAHUIOHepiB,
AKi MPALIOOTE Ha OTHOKOMIIOHEHTHOMY XO:1I0iM/IbHOMY areHTi. Y To# camuit
4ac B BHYTPIWHBLOIO TEMNEPATYPHOrO pPEeXHUMY pOoOOTH XONOAMITBHHUX
mamuH  split-konauuioHepip 3anexare He Tibku excepreTHunnii KK/
XONOAM/ILHMX MaWwuH, ane W napameTpu poboru yeiX IX CICMEHTIB:
KOMTIpecopa, KOHAeHcaTopa, apocein (kaninspuol Tpybku) i BMNapHWKa Ta
aJeKBaTHI empamit excepeii' y HAX.

Jlns  BcTaHOBNEHHA 3aneXUOCTI  BTpaT ekceprii y KoMnpecopi,
KOHJIGHCATOPi, Apoceni i BUIIAPHHUKY RHOPaHOro KOHAWHIOHEpa Bifl KiHLHEBMX
Pi3HHILb TEMIIEPATYP ¥ BMNAPHHKY | KOHJAEHCATOPI, AKi CYTTECBO BIHBAIOTE
Ha Horo poGory, NnpuiiHAIH Taki yMoBH GyHKUIOHYBAHHS KOHAHLUIOHepa:

— KIHUCBY Ppi3HMUIO TeMmmepatyp y BunapHuky 2 <At < 4°C (ans
CTAHAAPTHOI O npotlecy npuimanu At = 2,8°C);
KIHUEBY Pi3HMLEIO TeMiiepaTyp Yy koHzeucaropi 3 <Af < 5°C (ana
CTaHAAPTHOrO npouecy npuimanu A, = 4,2°C);

- CTaHpapTHY TEMMEpaTypy HaBKOMMIUHLOIO ccpeioBHma fy, = 35°C
(30BHILIHBOTO IOBITPS);

~ CTaHJApTHY TEMIIEPATYpY BHYTPIWIHLOIO (PeUMpPKYTANIHHOIO) NORBITPA
BI/INOBINIHO 10 TEMNEPATYPH HABKOIMIUKHEOTO CEPEIoBUILA £, = 27°C;

— PI3HMUIO TEMIIECPATYP NEPErPiBaHHA ¥ BUIAPHUKY Al o = 10°C;

~  Pi3HHLIO TEMICPATYP 11€PEOXONOLKEHHA Y KOHAEHCATOPI Alyeoy = 5°C;

— aniaGaruunmii (inauxatopuuii) KK/ komnpecopa n, = 0,8;

— enexrpomexaniunuii KKJ1 xomnpecopa n,, = 0,9.

—  XOS1ORWILHUIE areHT — xnanou-22 (R22).

Orpumani nia gac NpoREAEHHN aHATI3y Pe3ynbTaTH HaseaeHi y rabiuui
(kypeusom 3a3Haueni TEXHIYHi  XapakTepMCTHKM  KOHauuiosepa  Aans
CT2HIAPTHHX KIHUEBHX Di3HMLE TEMIEPATYp Yy BHNAPHHUKY | KOHAEHCATOPI, a
AMPHO — TEXHIYHI XAPAKTCPHCTHKM KOHAMUIOHEpAa ais 3aMpOoNoHOBaHMX
KiHUERMX Pi3HHUL TEMNCPaTYp Y BHMAPHHKY 1 KOHACHCATOpi) Ta 300parkeHi
rpadiuno na puc. 2, 3,41 5.
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Tabauys
Pe3ynbTavn JocailxeHb BTPAT eKcepril y KoMmpecopi, KonaeHcaTopi,
Apoceni i BUNapHuKy Ta exceprernynore K1 split-konauuionepa
“Sanyo”cranaapTHoi XoaoaonpoayktusHocti 2020 Br 3anexuo Bin
KiHUEBHX PI3HUUE TCMICPATYp Y BUNAPHHUKY i KOHAEHCATOPI

{ $ ! n i @
mum: 3 "3(!{- D!((,Wnr_- Dg, ’D,Jps j'r)sml 1 Sy, T BigE.2 .
: Kkl wa | T]E

°C °C % % % % :
. L4 Kr

20 | 42 | 242 | 329 75 | 99 | 279 | 7.18 10258 |
25 | 42 | 242 | 324 | 72 | 11,0 | 284 | 718 | 0.252

30 42 241 | 319 7.1 122 | 2900 | 7,17 @ 07247

35 | 42 | 241 | 31,5 | 69 | 132 | 295 | 7,16 | 0,243

40 © 42 1240 1311 | 68 | 143 | 301 | 7,15 | 0,238

28 30 1 244 | 303 | 74 11,7 | 277 | 724 | 0262

(28 [ 35 [ 243 [ 31,0 73 [ 117 | 281 | 721 [ 0256

28 | 40 | 242 | 318 | 72 | 117 | 286 | 7,18 | 0,251

28 | 45 | 241 | 326 | 7,0 | 11,7 | 290 715 | 0246
28 | 50 | 239 [ 333 | 70 | 11,7 | 295 | 713 | 0,242

28 |42 247 321 | 70 | 11,7"1" 288 | 717 | 0249
20 |30 [ 245 1310 | 76 | 98 | 268 | 725 | 0270 |

Y rabmuui Dygunp, Dy, Pap, Dywn — BIANOBIAHO, BIAHOCHI BTpaTH
excepril y KOMTpccopi, KOHJACHCaTopi, Apoceni i Bunapuuky, %; ey ~! —
MUTOMMI  NOTIK  BXIAHOT ekceprii, mNiNBexeHoi A0 eNeKTPOABHIYHA:
KoMmnpecopa (muToMa pobora kommnpecopa), KJK/KT, ¢,,x — OOTIK NUTOMOT
BMXIHOT eKceprii, BiABCACHOT Bijl BHDNAPHMKA Y BHINIAAI eKcepreTHYHoOV
XOA0AONPOAYKTHBHOCTI, KJIa/kr; N — excepretuunuii KKJI xonomiisHoi
MALIMHY KOHAMLIOHEpA.

3 3 : ; i .
20 25 an 35 &0 ac 3s 40 A5 50
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Puc. 2. 3ancxknicTs RizHOCHUX RTpAT ekeeprii y kommpecopi Dygup
split-konauuionepa .Sanyo” cTadzapTHol xonodonponyxkturHocti 2020 Br nin
KIMUEBUX PI3HML TEMACPIIYD V BHoapauky Ay, (a) | kouncHcatopi Al (6)
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Pue. 3, 3aaexuicrn sinocanx Brpwi exceprii y xonaencaropi Dy
splil-koHaKUIOHEDE .. Sanvo™ CTaHAapP1IHOT XO20J0RRoAYKTHEROCT 2020 Bt
R KIHIERMX PITHELL TeMICpaTyp ¥ sunapanky Al (a) | koraencaropi A1, (6)
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Puc. 4. Saneriicrs BiaHoCEna sepat ekcepril y apocen D
sphit-koraunindepa . Sanyo” crasaapTael xeaosonpoaykizeHocti 2020 Br
L2 KiBuensx Pi3EUILe TCMITEPUTY] Y BunapHuxy Af o (2) | kongencaropi Af, (6)
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Puc. 5. 3aackricrs sT1H0CIAN BTpaT excepril ¥ Bunapsuky D

split-KoEIMNIONSPa .Sanye” CcTanapTIol X0ICA0npoAYETRIHoCT 2020 B
BLKIEUCRHN Pi3HKUL TEMICPaTYp v Brapuucy A, (a) i kownencaiopi Az, (6)
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3anexHOCTi BIAHOCHMX BTpaT ekceprii BMOpaHoro KoHaWLionepa Bil
KIHUEBHX  pi3HuMub  TeMmmeparyp Yy ediapHuky 2 <At < 4°C Ta
kounencaropi 3 <At < 5°C anpoxkcumoraHi popmynamu:
- AnA KOMIpecopa

Dyourp =254 =01 At —0.25- A1, | %, 3
— N8 KOHAEHCATOpa
D, =282-09 Aty +15 A1, %: (4)
— 0nA Jpocens
Dy, =867-025 At —02-AL,, %; (5)

— AN BUNApHAKa

Dlum =55+22- Altlmn , %. (6)

MaxcumansHa noxubka po3paxyHkis 3a gopmyJior (3) cranosuts 0,5%,
3a dopmynowo (4) -0,5%, 3a dopmynoio (5)-0,7%i 3a dopmynow
(6)—0,8%.
BucrHoBku
AHailizylouH CTpMMaHi AaHi JocnimkeHsb y Tabnanui Ta Ha puc. 2, 3, 4 i 5,

MOXHA NIHTH TaKHX BHCHOBKIB. 3POCTAHHA KiHUEBOI pi3Huui TCMMeparyp y
BHTIAPHUKY XONOAMNBHOI MaliMHK BMOPaHOro KoHAMUiOHepa Af,,, Bil 2 1o
4°C, 10610 B 2 pa3u, NPU3BOAWTE N0 HE3HAYHOrO 3IMCHLIEHHS BiIHOCHHMX
ETpart ekceprii y komnpecopi Dyunp Bill 24,2 10 24,0%, 0610 B 1,0083 pasu,
y KoHacHcaropi D, — gin 32,9 no 31,1%, tobto B 1,058 paiu, y apoceni 0,
— B 7,3 no 6,8%, to6ro B 1,074 paszu, i y BHNAPHHKY OO 3HAYHOro
apocranss D, — Bin 9,9 a0 14,3%, To6To B 1,444 pa3u, 33 3MEHLIEHHA
excepreTyunoro KKJ1 m, eia 0258 pmo 0,238, to6to B 1,084 pasu, a
3pOCTAHHA KiHUEBO! piZHULI TCMIEPATYP Y KOHJEHCATOPE XOMOAHIBHOI -
MalnHi BUOPanoro koKaMuionepa A, Bia 3 ao 5°C, TodTo Ha 1,67 pasu, —
10 HE3HaYHOTO 3MEHIIEHHA BiAHOCHHX BTpAT excepril y koMnpecopi Digy.,
Bia 24,4 no 23,9%, 10610 B 1,021 pasu, y KOHAEHCATOPI A0 HE3HAYHOTO
spoctanns D, — Bin 30,3 a0 33,3%, tobro e 1,099 pasn, y npoceni no
HEe3Ha4Horo 3meHmewHs Dy, — sin 7,4 no 7,0%, tobto B 1,057 pasm, i mo
CTaNoro 3HaueHHs y BumapHuky Dy, = 11,7% 3a 3meHuwenHs
excepreTutnoro KK n. sim 0,262 go 0,242, To6ro & 1,083 pasu. Bapro
3aYBLKHTH, U0 RIIHOCHI BTPATH eKCeprii y BUHAPHHUKY [, He 3anexars Bil
KiHUEBOT pi3HKII TcMmepaTyp Yy KOH/ACHCATOpI XOJAOAWABHOI MAalUWHH
pubpaHoro kouauilionepa Af, (puc. 5, 6 Ta dopmyaa (6)). 3Hauurs
HaMKpalIC 3acTOCOBYBATH HaWHMXMi KiHNERi pi3nuUi Temnepatyp, Tobro ¥
Builapuuxky 2°C, a y koHacHcatopi 3°C. 3actocysaHus 3anporiOHOBaHHX
KIKUCBMX DI3HHLL TEMMEPATYP Y BHIAPHHUKY | KOHACHCATOPI 3aMicThb
cTaHaapTHuX, BianosiaHo 2.8°C i 42°C, npusseje 10 3pOCTakHA
excepretuutoro KKJ1 w. sia 0,249 o 0,270, To6re na 8.4%, wo c
JOCTATHBO 3HAYHKUM. '
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Omike.  ekcepreTHaupil  asaniz podoTH  X0J0IMABEOE MamuH  split-
KOICIHIOHEPA 3a CTAIIAPTHUN 30BHIUIMIN (EMOCPATVPHIX Y MOB | PI3HHX
KIHUCBHN DIHMITL TCMIIEPATYD ¥V BUMAPHIIKY | KOHASHCATOP! xOHIIInioHepa
OKAIE. WO 8MiN 3BaVeHHs ckeeprernunoro KIKJL s sel € 3a galiHumuuN
RIHERIX Piindib TCMHCPATVP ¥ BUIapnuKyY | xoudeHcaropl. Touy 2 3omuki
30PN EKCCPTECTHHHOIO aHati3y 3actocosyBaTit sndpannil split-koHasuwosCp
cTakaeptHol  Nojgoaonpoaveimaroct 20200 Bt oaaa sadesnedcins
MIKPORTIMATY B TIPUMILLCHHT OMaaARime 3 pHmuM ekcepretiinny KK 3a
CTaIAPTHEN 30BHIITHIN TCMICPATYPHIN YMOB | 30POHOHOBAHAN KIHUECBKY
PITHULL TCMUEPATYP ¥ BHIAPHUKY Al = 2°C 1a v KOHaeHCaTopi - A, =
2°C Ta. BIANORIAHO. 34 HEIHAYHO HAPOINCHOT BiaHOCHO! BTpaTH ckcepril v
KOMOPECopt Pgpuin = 24.5%. HE3HAUHO IMCHWENOT - ¥ KOHIAcHCaTopl L,
31.0%. ne3nauso HapoueHol — v apoceni Do, ~ 7.6% [ He3HAUUO 3MenIHERO]

v BunapHuky 2, 7 9.8% mi18 x0aoAMbHOT MawwnHy Budpatoro split-
KOHDLeHepa "Sanyvo”, BouerHab, Wo 3apidsit Hbovy excepreriunpii KK
spocte Ha 8.4%. Wo € CYTTERINL.
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