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constructions of flexible light leaders which is particularly actual on the
stops and in addition allow to economize fuel.

THERMODYNAMIC ANALYSIS OF PERIODIC
OPERATION AMMO-NIA-WATER ABSORPTION
REFRIGERATION UNITS IN ATMOSPHER-IC WATER
GENERATION SYSTEMS
Ozolin N.E., graduate student, Kravchenko V.V., student
Faculty of Oil, Gas and Ecology
Odessa National Academy of Food Technologies,
Odessa

The usage of heat absorption water-ammonia refrigeration units in
atmospheric water generation systems. A basic design of periodic operation
AWRU. A method for thermodynamic calculations and analysis of AWRU
PO cycles and modes of operation. Refrigerating capacity depending on the
composition of water-ammonia solution, the temperature of the heating
source, the ambient temperature of the environment.

INTRODUCTION

It is a common knowledge that one of the most valuable resources
in the future of our planet is going to be fresh water, and the demand for
water resources is already one of the main factors in glob-al logistics of
contemporary world, and this trend will only grow in the foreseeable future.
One of the developments in water production technology is mechanical air
dehumidification — condensation of water vapor on the surfaces with a
temperature below the dew point.

In this case, there are great prospects for the methods associated
with the work of independent generators of cold — chillers that are
guaranteed to provide the temperature below the dew point temperature. A
necessary condition for operation of compression refrigeration machine is
the availability of electrical energy. At the same time, the majority of
countries facing water scarcity are limited in energy resources, too. Often
the readily available source of energy in there is the sun.

In this regard there have been developed original schemes of
absorption water-ammonia refrigeration units of periodic operation (AWRU
PO) based on solar collectors, which differ with autonomy and
independence from the sources of electrical energy, and unlike heat-
analogues (steam jet and lithium-bromide absorption) can be operated with
air cooling of their heat-dissipating elements.
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The method of thermodynamic calculations and analysis of AWRU
PO cycles and of the de-sign for atmospheric water generation system.

The dependencies between the refrigerating capacity of periodic
operation AWRU and operating parameters (composition of water-ammonia
solution, the temperature of the heating source and the ambient temperature
of the environment).

It is shown, that:

— Increase in the temperature of the heating source from 65 °C to
95 °C leads to minimum temperature in the cooling zone decrease from 7
°C to minus 17 °C;

— By increasing the outside temperature, the refrigerating capacity
of AWRU PO is decreased.

— Low-temperature ambient air enables attaining the maximum
value of refrigerating capacity of AWRU PO by increasing the amount of
ammonia in the generation zone initial composition.

Thus, better value of refrigerating capacity can be obtained at 25
°C temperature of atmospheric air by in-creasing the proportion of ammonia
from 0.3 to 0.5, and this also enables lowering of the heating temperature
from 95 °C to 65 °C.

The aim of the thermodynamic calculation of AWRU PO is to
define the operating range with the estimation of cooling capacity, which
determines the performance of installation for the atmospheric water
generation by mechanical dewatering (ensuring the temperature of wall and
air contact area is below the dew point).

The calculation was carried out for a range of regime parameters:

a) the temperature of the heating source (generator wall) = 65...95
OC;

b) the temperature of the "cold source” (ambient air temperature) =
25...45 °C;

The water-ammonia solution (WAS) is used as the working fluid.
The calculations assume the maximum operating temperature in the cooling
area to be = 10 °C.

CONCLUSIONS

1.By increasing the temperature of heating source, the proportion
of ammonia in the G-A zone is reduced, allowing to obtain higher potential
capacity of absorption process during the cooling phase, i.e. to increase the
cooling capacity of AWRU PO and the performance by water extraction
from the air. Since the temperature rise of the heating source from 65 °C to
95 °C, minimal temperature in the cooling area decreases from 7 °C to
minus 17 °C.

2.When the ambient air temperature increases, the cooling capacity
of AWRU PO decreases, and this tendency is especially noticeable at higher
ammonia fraction in the generation area.
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3.The performed estimation of cooling capacity of the AWRU PO
has shown that it increases along with the temperature of heating source,
and at lower ambient air temperatures, this trend is more obvious.

4.At low ambient air temperature, the maximal values of cooling
capacity of the AWRU PO can be obtained, by increasing the amount of
ammonia in the generation area.

Supervisor - Dr. Tech. sciences,
professor Titlov A.S.

PO3POBKA CUCTEM OXOJIOJKEHHSA
MOPCBKHUX I PIMKOBHUX CYJEH HA BA3I
ABCOPBIIMHAX XOJIOJANJILHAX ATPETATIB 3
BTOPUHHVUMM JI)KEPEJIAMM TEILJIOBOI EHEPTTi

Anamoaes JI.b., acipanT 3 kypcey ¢pak-ty HI'taE
Opnecbka HalliOHAJIBLHA aKajeMisi Xap4OBHUX TeXHOJIOTII,
M. Oneca

JlJist cyTHOBHX CHCTEM XOJIOAMIBHOT TEXHIKU 1 KOHIAHMIIOHYBAHHS
MOBITPSL  BIZIOMOIO  CHEPTOOIIATHOI MPOIMO3UIIIEI0 € 3aCTOCYBaHHS
TEIUIOBUKOPHCTOBAJIBHUX alapariB, 10 YTHII3YIOTh TEIUIOTY BIAXiIHHX
ra3iB rOJIOBHUX CYJHOBHX JIBUTYHIB i KOTCJIbHUX YCTaHOBOK. EpekTHBHICTD
TIPOTIO3MILIT MOB'AI3aHa 3 THM, II0 BTPAaTH TeIlIa 3 ANMOBUMH ra3aMu KOTIIB
Ha CyYacHHX CyIOHaX CTaHOBIATH 7 ... 8 %, BTpaTH TeIia B JU3CIBHHUX
ycTaHOBKax cyfeH 28 ... 40 %.

Kpim 00poOkn iXHBOTO TOBITPSI B cHCTeMax KOHIUIIOHYBaHHS
MTYYHAH XOJIOA, BHUPOOJICHHUM TEIIIOBUKOPUCTOBATLHUMH XOJIOAMILHUMU
MalllMHAMH, MOXKE BHKOPHUCTOBYBATHCS JUJIsl TJIMOOKOIO OXOJIOKESHHS
Ha/ITyBaJBHOTO MOBITPS 1 MOOYTOBUX MOTPEO.

OpmHuM 13 cmocoOiB MiABHINEHHS EHEPreTHYHOI e(eKTHBHOCTI
CYJIHOBHUX XOJIOAMJBHUX CHUCTEM € YTWII3allisl CKUIHOTO Terja Juis
peanizanii XOJOAMWIBHOTO HUKITY. Bimoma Benmuka KiJIbKICTh TEXHIYHHX
MIPOTIO3MLIHM JUIsi BUKOPUCTAHHS B CYJHOBHX CHCTEMaxX KOHIUIIOHYBAaHHS
a0copOIiHHIX OPOMICTOJITIEBUX XOJOAMIBHUX MAIIUH. Y IIbOMY BUIAIKY
HEeMae HEOOXIIHOCTI B J0JIaTKOBOMY JM3EILHOMY TaJMBI JJIsl BUPOOJICHHS
eJIEKTPOSHEPTiT It pOOOTH XOJIOMILHUX MAIIHH.

Bupinmti Taky 3amadyy MOXyTh aOcopOLiiiHI BOmoaMiadHi
XOJOAWIbHI arperatu 3 poOOYMM piBHEM TEMIIEpaTyp OXOJOPKECHHS Bif
Mminyc 30 no miryc 10 °C. Ha manuii 9ac HeBiIOMHI TOCBiJ 3aCTOCYBaHHSI
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