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CyuacHi mpo6eMu X0I0JuIbHOT TEXHIKH Ta TexHoJorii / 30ipHuk Te3 ponosigei XII Beeykpaincbkoi
HaYKOBO-TeXHiIuHOI KoH(pepeHii. — Oxeca: OHTY, 2021. -196 c.

V 30ipauky HaBezaeHi marepianu XIII Beceykpaincbkoi HaykoBo-TexHIUHOI KoH(epeHuii «CyyacHi
MpoOJIeMHU XOJIOIMIILHOT TEXHIKU Ta TEXHOJIOTIi» Ta PO3TIISTHYTO Pi3HI aCHEKTH HAYKOBO-TEXHIYHUX MUTAHb,
MOB’SI3aHUX 3 TPOCKTYBAHHSM, BUTOTOBJICHHAM Ta EKCIUTyaTalli€l0 XOJOAMJIBHOTO OOJIaJHAHHS PI3HOTO
MpU3HAYCHHS, OOJIaJHAHHS KOHJMIIIOBAHHS TOBITPS , JOCIHIKEHHSM pOOOYMX TIJ Ta MPOIECIB B
eeMeHTaX XOJOAWIBHHX Ta KPIOTeHHHX CHCTEM, 3aCTOCYBAaHHSM HAHO Ta KOTCHEPAIliHHUX TEXHOJIOTIH,
BUKOPHUCTAHHSIM XOJIOAY B XapYOBHX TEXHOJIOTISIX, 3aCTOCYBAHHSAM 1 BIIPOBAPKCHHSIM HETPAIHIIHHIX
JKEpeIT eHepril,

Marepianu, 3aHeceHi 0 30ipHHMKa, APYKYIOTbCS 32 aBTOPCHKMMH OpHIiHAJIaMu. 3a JOCTOBIPHICTb
iHpopMaLii BiAmoBiae aBTop myOiKarii.

©OHTY, 2021
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[Ipu ompeneneHnn ¢y YIUTHIBAJIOCH BIUSHAE aKYCTHYECKOTO ITOJISI HA KOHBEKTHBHBIX TETNIOOOMEH,
BCIIE/ICTBHE Y€ro (y yBennmumBaercs B 1,4 pasa m HaxomuTcs Ha ypoHe 156 Br/m?-K. Ha ocmoBe
JKCIIEPUMEHTAIBHO-PACUCTHBIX HCCIICIOBAHUHN IOJyUYEHBbI 3aBUCUMOCTH KOA(PQDUIIMEHTOB 3arps3HCHUS g,
Temonepenaun k, u remnosoi sdpexruBHocTH  npu cxuranun BTD s CyXux M KOHIAEHCAIMOHHBIX
TTOBEPXHOCTEH HArpeBa yTHIM3AIIMOHHBIX KOTJIIOB TPU TeMITepaTypax cTeHkH B auamazone 70...210 °C mpu
CKOpOCTH Ta30B oT 8 10 24 m/c.

st cyXuxX HOBEPXHOCTEH HarpeBa: KO3((OHUIMEHTHI 3arps3HeHHs g, npu t, Oonee 130 °C npu
oxurannu BTD Ha ocHoBe Ma3zytoB ¢ W' = 30 % npu 1 = 1000 gacoB B ~ 2,5 pa3a HUKe, YeM [IPU CKUTAHUH
Ma3yToB ¢ W' =2 %; xoadduIlMeHTsl TEeIonepeayd COOTBETCTBEHHO BbIlIe B 1,6 pasa; Ko UIIHEHTEI
TeT10Boi 3 deKTHBHOCTH BhIILE B 1,4 pa3a.

Jl1st KOHZIEHCAIIMOHHBIX TIOBEPXHOCTEW HarpeBa: KO3(D(UIMEHTHI 3arps3HeHUus g, NMPU COKUTAHHH
BTD ¢ W'=30% 3HauurenbHo Bbimie (B ~ 10 pa3) Mo CpPaBHEHHIO C CyXHMH [1OBEPXHOCTIMU;
k02 dumenTs! Temnonepenadn k, ¥ TemIoBoi >PPEKTHBHOCTU ( 3HAYMTENBHO HMXKE 110 CPABHEHHIO C
CYXHUMH TTOBEPXHOCTSIMU (B ~5...6 pa3).

Ha ocHoBe wuccieioBaHMii KHUHETHUKH PAa3BUTHUSL 3arps3HEHMI TPEJOCTABISAETCS BO3MOYKHOCTD
oneHuTh nepuoaudHocth ouuctkun HTIIH. Ompepenena nmepuOgUYHOCTL OUMCTKH CYXMX IMOBEPXHOCTEH
Harpesa Ha ypoBHe 2000...2500 wuacos. [ns obecneuchus yBenudcHus 3HadeHus k,, ¢ o4
KOHJICHCAI[MOHHBIX TIOBEPXHOCTEH JIO YPOBHS CYXMX PEKOMEHAYCTCS YMEHBIIUThH IMEPUOJUUIHOCTD MEKILY
OUYHCTKaMU /10 8 JacoB. Torma nucroab30BaHMs KOHIEHCAIIMOHHBIX TOBEPXHOCTEH cTaHOBUTCS d(h(hEeKTUBHOM
C TOYKH 3PEHHUs YMEHBIIIEHUSI MaccOrabapHTHBIX IMMOKa3aTesell KOTJIOB MPH OJHOBPEMEHHOM O0ecredeHrnH
OoJbInel ryOouHb! yTrim3anuu Teriotsl JIBC.
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1. Topsukun B.JO., Kopuuenko B.C. MHTEHCHMBHOCTE KOPPO3HOHHBIX IPOLECCOB B YTHIM3AIHOHHBIX
KOTJIaX TPH CXUTaHUU BOJOTOIUTUBHBEIX AMYJbCHil // BecTHHMK AcCTpaxaHCKOro ToCyIapCTBEHHOTO
TexHuueckoro yHupepcutera. Cepust: Mopckas TexHuka ¥ TexHonorust. — 2013.— Ne 2. — C. 101-110.

2. XpsnuenkoB A.C. CyJi0Bbl€ BCIIOMOTaTeNbHbIC U YTHIM3AHMOHHBIE KOTIBI: y4eOHOe mocodue. — JL.:
Cynoctpoenue, 1988. — 296 c.

3. TemnoBoit pacuer KorenbHbix arperatoB (Hopmarusmbii meron). Msn. 3-e, mepepaboraHHOe u
nmononuennoe. — Manarenscreo HITO LIKTU CII6, 1998. — 256 c.
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ANALYSIS OF THE POSSIBILITIES OF THE SOLAR AIR CONDITIONING SYSTEM

Ovchinnikov M., higher education Odessa National Technological University, Zhykharieva N.V. ass.
phrofessor Odessa National Technological University

Air conditioning systems are becoming more and more widespread, so the share of energy
consumption of these systems in the overall energy balance is constantly increasing. The possibility of using
renewable sources in air conditioning is one of the priorities.

One of the most promising types of air conditioning systems for the use of solar energy in its work is air
conditioning systems based on the open absorption cycle.
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Solar air conditioners come in two main types: hybrids and chillers. The hybrid system combines
photovoltaic (PV) technology with direct current (DC). It automatically switches between solar and battery
power as needed. When set to hybrid mode, these systems charge their batteries when the sun is shining;
otherwise, the system operates on a backup battery, charging its batteries from an alternating current (AC)
source.

Solar powered absorption chillers, also known as evaporative coolers, work by heating and cooling
water through evaporation and condensation. Chillers cool the air by blowing water-saturated material - solar
energy is used to power the fan and motor. The solar-powered SolCool hybrid air conditioner, for example,
is solar-powered, can be plugged in or can be battery-powered. Even when connected to a normal power
source, it operates at a maximum power of 500W per hour, compared to about 900W for a conventional
window unit (and 3500W per hour of central air conditioning). His chiller variant offers air conditioning for
hours after a power outage.

The indisputable advantages of solar air conditioners include:

1) Increased efficiency due to high temperature and pressure combined with a large temperature
difference between the condenser turns and the environment.

2) The possibility of using within the framework of "green” building technologies that minimize the
impact on the environment.

3) Low power consumption, work on the energy of solar radiation, the receipt of which is not
associated with harmful emissions and environmental pollution.

4) The possibility of using solar air conditioners to cool the air in the hot season and to warm up the
house in the winter.

5) Chilled water from the air conditioning system can be used for household or industrial needs.

The only drawback of such systems is the lack of their well-established production on an industrial scale.

The main elements of such a system are: an absorber, an evaporative cooler of indirect type (NIO), a
desorber, two regenerative heat exchangers and a solar water heating system. Initially external the air is dried
in an absorber, then passes through a regenerative heat exchanger and is sent to the NIO. At the entrance to
the NIO air flow is divided on two streams: the main and auxiliary. Auxiliary air the stream is used for
evaporative cooling of the main stream. Drained and cooled air is supplied to the room. Regeneration of the
absorbent takes place in the desorber. The heat required for the regeneration process, produced by a solar
water heating system.

To determine the capabilities of the solar air conditioning system (SSCS) was simulated its operation
in a wide range of initial parameters. It was set for modeling efficiency of the main devices of the scheme
and their thermal balances were made.

A solution of the absorbent H20-LiBrzZnCI2-CaBr2 was chosen as the working fluid. To obtain the
set values of the temperature at the entrance to the room, the ratio of air flows (main and auxiliary) in the
NIO was changed.

For the most characteristic parameters, at outdoor temperature air 30 ° C and relative humidity -
60%, moisture content at the entrance in the room - 0,008 kg / kg and temperature - 22 ° C the value was
received Efficiency equal to 35.5% (excluding the efficiency of the solar water heating system). At the same
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time the minimum temperature of the heat carrier at an entrance to a desorber (regeneration temperature) is
51°C.

Next, the sensitivity of the system to changes in the relative humidity of the outside air was
performed, ie. dependences are received the efficiency of the system from the humidity of the outside air at a
constant temperature air flow at the entrance to the room and its various moisture content. An assessment
was also performed at constant moisture content and different temperatures at the entrance to the room.

The influence of the outside air temperature when recording the temperature and moisture content at
the entrance to the room was studied alternately.

Also at carrying out calculations the minimum temperature on was defined entrance to the desorber.

As a result of the performed calculations the following conclusions can be made:

- it is shown that when the temperature and moisture content decrease entrance to the room, that is, when
tightening the requirements for comfort parameters provided by the air conditioning system, there is also a
decrease in efficiency;

- SSKV provides comfort parameters in a wide range initial parameters of ambient air. For regeneration of
the absorbent at temperature and humidity of external air of 25 + 35 © C and 55 + 75% polymeric solar
collectors (SK) can be used (the cheapest type). The use of polymer SC will reduce the cost of the system as
a whole and reduce the burden on the environment;

- temperature and humidity at the entrance to the room are interconnected quantities, to achieve a
lower temperature at the entrance to the room, it is necessary to provide a lower moisture content.

- it is shown that with increasing temperature and relative humidity of the outside air there is a decrease in

the efficiency of SSKV;
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HNIABUIMEHHS ITPOAYKTUBHOCTI I HIOKPAIIEHHSA YMOB ITPAILIL
BUPOBHUIITBA KAPBAMIJY HIJIIXOM ONTUMI3AIIIL
TEXHOJIOT'TYHOT O ITPOLIECY.

Kuxapesa H.B., k.m.H., doyenm OHTY., Ooeca, ®inkos 1.0, 3100yBay Buioi oocsitu OHTY
filkov3l@gmail.com

Kapbawmin - me MminepasibHe 10OpHBO, sSIKE BUKOPHUCTOBYETHCS Ha BCIX BHJAX TIPYHTIB mix Oyab-siki

KyJibTypH. Taka ¢popma 1oOpuB 3a0e3neuye 3HaYHe 301IBIIEHHS BPOXKAKO CLIIBCHKOTOCIIOIAPCHKUX KYIBTYP.

BumnyckaeTbest BiH B 1 SIKOCTI B CTIIKOMY J10 371€)KYBaHHS TPaHyJIbOBAHOMY BHTIISI. Y TOPIBHSHHI 3
IHIIMMU a30THUMH JOOpUBaMU KapOamil MiCTUTb HalOUIbIIy KUIBKICTh a30Ty (46,2%), 1110 B OCHOBHOMY 1
BHU3HAYa€ EKOHOMIYHY JIOIJIBHICTh HOTO BHKOPHCTAHHS B SKOCTI JoOpuBa s OaraThbox
CUTBCHKOTOCTIOAAPCHKUX KYJIBTYp Ha Oy/b-SIKUX TPYHTAaX.
Kapb6amin € amin xkap6aminoBoi kuciiott H2ZNCOOH
Ximiuna popmynaa: CO (NH,),

C
CtpykTypHas GopMymna: = ZN/ \N H 2
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