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Pedepar:

1. IIncepranist GoKycyeThCsl Ha BUBYEHHI ITPOLECiB eKCIuTyaTalii agcopOLiliHOro MOIYJIs AJ1s1 OXOJIOIKEHHSI

MIOBITPSIHOTO KOHZEHCATOPA [TapPOBOi KOMIIPECOPHOI MalIMHU. MeTa LOCIIIIPKEHHS JOCATaeThCs IIJIIXOM aHali3y

€KCIIEPMMEHTAJIbHUX i PO3PaXyHKOBUX [1apAMETPIB [J1s1 BUBHAYEHHS PEXMMIB POOOTU afcCOPOLiTHOTO

XOJIOAUJILHOTO MOy JIsl. JIOCTiIKEHO MPOLeCH eKCITyaTalil X0JI04UIbHOTO MOYJIs HA OCHOBI KOMITO3UTHUX

ancopOeHTiB, BU3BHaYEHO OCHOBHI (PaKTOpH, SIKi BIVIMBAIOTh HA XOJIOOUIIbHUIN KoedilieHT nukny. O6IpyHTOBAH

OCHOBHi BUMOTH 10 aiCOPOLiIHOrO 0X0JIOKyBaJIbHOTO MOZYJISI B XOJIOAUbHINM CUCTEMI, 5IKi TOKa3alyu KOPeJIsLilo

MIiX CKJIQIOM aJiCOPOEHTY Ta XOJIOOUIbHUM KoepilieHToM LUKy, [ToKa3aHo 361/1b1IEeHHS XOJI0IUIbHOTO



KoedilieHTy LMKy IpYU 3pOCTaHHI BMiCTy HaTpil cynbdaTty Ha 80% B KOMIO3UTHOMY MOKPUTTI. BcTaHOBIEHO
3POCTaHHS BEJIMYMHU XO0JIOAUIBHOrO KoedillieHTy Ipy 3MeHIIeHH] pi3HuLli TeMIlepaTyp afcopOeHTy Ta
TemrepaTtypu perenepauii AT1. MakcumMasibHi 3Ha4€HHS X0JI0AUJIbHOro KoedinienTa AXM 17151 OXOJIOAKEHHS
MOBITPSIHOrO KOH/IEHCATOPa JOCSTaloThCs Npy pisHULi Temneparyp AT1 = 65°C 111 KOMIO3UTHOTO TOKPUTTS , SIKi
MicTaTh cuiikaresb — 20% ta HaTpiil cynbdat - 80%. [IpoBeieHO PO3paxyHOK €KCILTyaTalliiHOTO XOJI04UIbHOTO
KoediljieHTa Ha OCHOBi KOMIIO3UTHOTO ITOKPUTTS «CUJIiKaresb — HaTPiil cyb@aT», 110 [1oKa3asl 3aJIeKHICTb Bif,
CcepeiHbO0O0BOrO 3HAUEHHS1 BEJIMYMHU COHSYHOIO BUIIPOMIHIOBAHHS IIPOTSTOM CE€30HY. BCTaHOBIEHO, 110
MaKCHMMaJIbHE 3HaUYE€HHSI €KCIUIyaTaliiHOrO XOJI0UIbHOTO KoedilieHTa AXM focsraeTscs B repiof, 3 TpaBH 110
BepeceHb. B 1jeil nepion 7o60Be 3HaYeHHS COHSIYHOTO BUIIPOMiHIOBaHHS KOUBaeThes 3 20 Mk /M2 1o 23

MII>x /M2, a Terio nizBeneHe [0 Koaekropa ckianae 200 Mk - 30 MIIx. 36isblIeHHs eKCIlyaTalifiHoro
XOJIOAWIBHOrO Koedinienta AXM 3a71€>XKUTh Bifl pPIBHOMIPHOCTI COHSIYHOT'O BUIIPOMIHIOBAHHSI IPOTSITOM LIUKJTY
pereHepatlii. Po3po6eHi 3axou 3i 3HKEHHS TeMIepaTypy KOHAEHcallii 1apoBoi KOMIIPECOPHOi XOJI0AUJIbHO]
YCTaHOBKU I10Ka3aJjIy, 110 IIPU 3aCTOCYBaHHI aZicOPOLiIIHOTO0 0X0JI0IKYBaJIbHOTO MOJYJIsl, TeMIIepaTypa KOHAeHC allil
3MeHIyeTbCs 3 450 10 400 i Lie BIJIMBa€e HA XOJOAWJIbHY CUCTEMY HACTYIIHUM YMHOM: 1. BinOyBaeTbCs 3MEHIIEHHS
€HEProCIOKMBAHHS XOJIOOUIbHOI CUCTEMU IPU HAOOPi TEMIIEPATYPHOTO PEXKMMY B OXOJIOIKYBaJIbHIll Kamepi Ha
17,88%; 2. JlocSITHEHHS TEMIIEPATyPHOT'0 PEXKUMY B XOJIOAWJIbHIN Kamepi 3 afcopOLiiHUM 0X0JIOKyBaJIbHUM
MoJyJieM Bifi0yBaeTbCs MBUALE HiX 6€3 Hboro Ha 1 roiuHY; 3. 3MEHIIYEThCSI €HeProCIOKMBAHHS X0JI0AUIBHOI
CHACTEMHU IIPU MigTPUMaHHI TEMIIEPATYPHOTO PEXXUMY B OXOJIOIKYBaJIbHil Kamepi Ha 16,99%; 4. KoediuieHT
npoaykTuBHOCTi (COP) xonmoaunbHOi cuctemu 3pocTtae 3 1,28 no 1,50; 5. 36inpmuimch MeXi 3acTOCyBaHHS (PPEOHiB,
1110 NPaLloloTh HAa HU3bKUX TeMIlepaTypax KoHaeHcauii R449A, R448A. BiposayiykeHo: pe3yabTaTu HayKOBOi po60TH
«EHeproedeKkTHBHMI KOMILIEKC KOMIIPECOPHOTO Yisiepa 3 afCOpPOLiiHUM X0JI0AUJIBHUM MOJYyJIEM» BUKOPUCTaHi
17151 pO3POOKMU i BIIPOBAI’)KEHHS €Heproe(eKTUBHOr0 KOMIIJIEKCY KOMIIPECOPHOI XOJI0AUIbHOI YCTAaHOBKH 3
ancopOLiffHUM XOJIOAUJIBHUM MOJyJIeM B IPOMUCIIOBY cucTeMy xosono3abesneyenHss ICOOL S-HGX34-380 nis

30epiraHHs NPOAYKTIiB XapuyBaHHS y MicTi JIbBiB.

2. The dissertation focuses on the study of the processes of operation of the adsorption module for cooling the air
condenser of the steam compressor machine. The purpose of the study is achieved by analyzing experimental and
calculated parameters to determine the operating modes of the adsorption refrigeration module. The processes of
operation of the refrigerating module based on composite adsorbents were studied, the main factors affecting the
refrigerating coefficient of the cycle were determined. The main requirements for the adsorption cooling module
in the refrigerating system are justified, which showed the correlation between the composition of the adsorbent
and the refrigerating coefficient of the cycle. An increase in the cooling coefficient of the cycle was shown when
the sodium sulfate content increased by 80% in the composite coating. An increase in the value of the cooling
coefficient was established with a decrease in the temperature difference of the adsorbent and the regeneration
temperature AT1. The maximum values of the AHM cooling coefficient for cooling the air condenser are achieved
at a temperature difference of AT1 = 65°C for the composite coating, which contains silica gel - 20% and sodium
sulfate - 80%. The operational cooling coefficient was calculated based on the composite coating "silica gel -
sodium sulfate", which showed the dependence on the average daily value of solar radiation during the season. It
has been established that the maximum value of the operational refrigeration coefficient of AHM is reached in the
period from May to September. During this period, the daily value of solar radiation varies from 20 MJ/m2 to 23
MJ/mz2, and the heat supplied to the collector is 200 MJ - 30 MJ. The increase in the operational cooling
coefficient of the AHM depends on the uniformity of solar radiation during the regeneration cycle. The developed
measures to reduce the condensation temperature of the steam compressor refrigeration unit showed that when
using the adsorption cooling module, the condensation temperature decreases from 450 to 40o and this affects the
refrigeration system as follows: 1. There is a decrease in the energy consumption of the refrigeration system when
the temperature regime is set in the refrigeration cameras by 17.88%; 2. Achieving the temperature regime in a
refrigerating chamber with an adsorption cooling module occurs faster than without it by 1 hour; 3. The energy
consumption of the refrigeration system is reduced by 16.99% when maintaining the temperature regime in the
cooling chamber; 4. The coefficient of performance (COP) of the refrigeration system increases from 1.28 to 1.50; 5.



The limits of application of freons operating at low condensing temperatures R449A, R448A have increased.
Implemented: the results of the scientific work "Energy-efficient compressor chiller complex with adsorption
refrigeration module" were used to develop and implement an energy-efficient compressor refrigeration complex
with adsorption refrigeration module in the ICOOL S-HGX34-380 industrial refrigeration system for food storage
in the city of Lviv.
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