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3ampaBKU  TEIUIOHOCIS. SIK  po3paXyHKOBUHM  aHami3, Tak 1 pe3ynbTaTd JOCHIIKEHb
excrepuMeHTanbHoro 3paska JIOK mokazanu BenMKy YyTIMBICTH KOHTYpa 10 MacH 3ampaBKu i
ICHyBaHHS OOMEXEHb WIOJ0 KIIBKOCTI TEIMJIOHOCIS, SIKUW 3alpaBislioTh, SK «IOBEPX», TaK 1
«GHH3Y». Y 3B'13Ky 3 Benukoro uyriuBicTio JJPK 3 KH 10 po3mipy 3ampaBku KOHTYpPY TEILUIOHOCIEM
po3pobiieHa MeToJIMKa BU3HAYEHHs Jiana3oHa 3amnpaBku, y Mmexax sikoro DK 3 konekropHuMm
koHzneHcaropom i KH 30epirae mpane3gatHicTh 1 BIUIMB TEPMOTIAPOJMHAMIYHOT HEPIBHOMIPHOCTI
3BEAICHO JI0 MIHIMYMY.

PesynbraTi poO3paxyHKIB CBiT4aTh MPO MOKJIMBY HEOJHO3HAUHICTH POOOTH CHCTEMHU
oxonoxeHHs 3 KH npu nmeBHOMY o€ THaHH] TTapaMeTpiB.

DEVELOPMENT OF UNIVERSAL ABSORPTION REFRIGERATION
DEVICES FOR OPERATION IN A WIDE RANGE OF AMBIENT
TEMPERATURES

Selivanov A.P.
Odessa Technical College of Odessa National Academy of Food Technologies

In the recent years, greater weight in the structure of agricultural production in Ukraine
belongs to individual farms and farmers. In these farms arise the problems of forming a regular
economical budget, including a major problem in the preservation of the grown crops for three to
six months in commercial quantities and at minimal energy costs. However, the acknowledged fact
in world practice is the loss of most of the harvest of agricultural products in the absence of
adequate refrigeration storage. Currently, the bulk of Ukrainian harvested fruits and vegetables is
traditionally stored in the basements, where during the warm seasons (August—-November, April—
May) the required temperatures (5...12 °C) often cannot be maintained. To ensure the required
regimes of storage, the market of household and commercial refrigeration equipment for small
wholesale manufacturers offers national and imported demountable (panel) cold storages of
volumes 3...9 m3, equipped with compression refrigeration machines. In modern conditions in rural
Ukraine, operation of such cells is hampered by lengthy power outages and by poor quality
electricity incoming (range of fluctuation of voltage is 160—250 V). The current situation makes
appeal to heat-powered pumpless absorption refrigeration units (ARU).

Technical and economic characteristics. Refrigeration units of ARU have a number of
unique features such as:

a) the possibility of use in a single ARU a number of different sources of heat — both electric
and alternative (heat of combustion of fossil fuels and biogas, solar radiation, exhaust emissions of
internal combustion engines);

b) the ability to work with low-quality sources of energy, including electricity network in the
voltage range of 160...250 V;

c) noiselessness, high reliability and long service life.

The advantages of ARU should include the minimal price among existing types of small
capacity refrigeration equipment, which in many cases determines their popularity among
customers.

Important in modern conditions is also the fact that the working fluid of ARU — water-
ammonia solution with the addition of inert gas (hydrogen, helium or mixtures thereof) belongs to
natural refrigerants and is therefore completely environmentally safe (has zero ozone-depleting
potential and the potential of the «greenhouse» effect). One of the most effective developments is
the universal low-temperature chamber (LTC) of the «chest» type series, including the vehicle type
(installed on car trailers), with a useful volume: 100; 180; 220; 240; 280 dm®. LTC’s original design
of the «chest» type is protected by Ukrainian patent Ne 50941 and has two refrigeration units (on the
sides or on the rear wall in a row), designed to provide storage regimes in a wide temperature range
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— from minus 18 °C (long term storage) to plus 10...12 °C (short-term storage of fruits and
vegetables). All the developments are made on the basis of modern serial industry technologies of
Vasylkivskyy factory of refrigerators. Design features of «chest» help to preserve cooled air inside
the chamber, so that when you open the lid from the room, the air with a high moisture content does
not get on the heat-receiving panels. This can significantly reduce the rate of formation of snow
coats and thereby improve the performance and power characteristics of LTC.

The implementation took place at the Vasylkivskyy refrigerators plant. Achieved reducing
energy consumption — up to 50 %, enhanced functionality. To create a batch sample of absorption
refrigerator with alternative energy sources, it is necessary to develop and produce the burner that
works on, for example, liquefied gas, kerosene, diesel fuel, or gasoline. It is expedient to consider
the use of biogas and gas generators. To successfully promote on the market, such a device must
have an appropriate level of reliability and security.

AHAJII3 JIEJJEKTPUYHUX XAPAKTEPUCTHUK POC/IMHHUX
MATEPIAJIIB

bomxosa LJIL., a.T.H., nouent, Illoramos M./I., K.T.H., TOIlEHT
Onecbka HalioOHAJIbHA aKajJeMisi Xap4oBHUX TexHoJoril, M. Oneca

JIJ1s OLIHKM TEIIOBOro €(eKTy B3a€MOJ1i MIKpOXBHJIBOBOIO MOJS 3 MaTepiaioM MOTPiOHI
3HaHHS A1eJIEKTPUYHUX XapaKTePUCTUK, TAKUX SK BIIHOCHA JICIIEKTpUYHA IPOHUKHICTH &', TAHT'€HC
KyTa BTpaT #gd 1 QaxTop BTpaT &''=¢1gd. 3alexHICTh MICTCKTPUYHUX XaAPAKTEPUCTHUK 3EpHA
MIIEHUIT, TBEPAOi Ta M’SIKOI, BiJ BOJOTOBMICTY mpeacTaBiieHa B Ta0m. 1 Ta 2. OOG’exramu
JOCTIKEHB € 3€PHO MIIEHUIIl Ta COJIOMA.

Taoauus 1 — 3ajexHicTh TieJIeKTPUHYHUX XAPAKTEPUCTHK 3€PHA NMILEHUII TBEPIOI Bil
BoJIoroBmicry (t=22 °C)

No Bomorosmicrt, U % g tgo g

1 13,0 7,81 0,23 1,80
2 14,0 8,57 0,24 2,06
3 16,1 9,04 0,26 2,35
4 17,2 9,34 0,27 2,52
5 19,2 9,86 0,28 2,76
6 22,0 10,8 0,30 3,24
7 24,3 13,7 0,28 3,84
8 25,4 15,6 0,27 4,12
9 27,5 17,3 0,28 4,84

Pe3ynbprat mokasyooTh, 110 31 30UIbIIEHHSM BOJIOTOBMICTA JA1€EKTPUYHA MPOHUKHICTh &
MIIEeHUI 3pocTtae. 3HaueHHs {gd ckiIagHUM 00pa3oM 3ajekaTh BiJl BOJIOTOBMICTY, OJHAK MOKHA
BiJJ3HAYMTH, 110 3 POCTOM BOJIOTOBMICTY 3€pHa BEIMYMHA TAHT'CHCA KyTa BTPAT Ma€ TEHACHIIIO JI0

3pocTanHs. Bennunna akropa BTpar, 00yMOBJIEHA 3HAYEHHAM & = Sltgé‘ , JUISL TIIICHHUIII TBEPIOT
nepeOyBae B Mexax €'=1,62...4,84 ; g mmenwnmi m'skoi €'=153...4,34.

TakuM 4yMHOM, COpPT 3€pHA BIUTMBAaE€ Ha (PAKTOP BTPAT, OJHAK 3HWKEHHS BOJOTOBMICTY
MOMITHO 3MEHIIYE 3JaTHICTh MaTepiany meperBoproBatu eHeprito MX momns. Tak, skmo mpu

no4aTKoBOMY Bosiorosmicti Uy = 0,192 (110 B cepeHbOMY BIJIOBIA€ 3HAYEHHIO BOJIOTOBMICTY

3epHa, 10 HA/XOMUTH y 3ePHOCYIIApKH) MureHuni M'skoi €= 2,76, to npu kinnesomy U, = 0,13
&"=18, 10610 3Mmina cramoButh 35 %. [N mopiBHAHHA, Boga mpH Temmeparypi 25 °C mae
snauyenns £ =78, g0 =0,16, abo £"'=12,5.
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