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CKMKEHHBIN ra3 UCTHOJB3YETCs IXTCMEHaMU JUIsl TPUTOTOBJICHUS U pa30rpeBa MUIY Ha Ta30BOM
TUTUTE.

BwMmecTte ¢ Tem crienuduka peanuzannu nukia abcopOLMOHHOTO XOJIOAWIBHUKA CBSA3aHAa C TPaBU-
TallMOHHBIMU PEXUMaMU TEUEHHS XKUAKOW (a3a pabodero Tena, KOTOpble MOTYT HApYyIIAThCS IMPHU
JBUYKEHUU CTIOPTUBHOM SIXTHI.

C apyroii cTOpoHBI Kauka HOCUT 3HAKOIIEPEMEHHBIN XapaKkTep U MOXKET Jake B HEKOTOPOH cTe-
MEHU WHTECHCH(PHUIIMPOBATH PEKUMBI TEILIOMaccOOOMEeHa U, B KOHEYHOM CUeTe, OJIAarOMPHUSITHO BO3IEH-
CTBOBaTh Ha PaboTy aOCOPOIIMOHHOTO XOJOAMIBHOTO ITPUOOpA.

JlJiss ycTaHOBJICHHS JEHCTBUTEILHOTO COCTOSIHHSI BOIIPOCa ObLTH TPOBEACHBI UCTIBITAHUS CEPULA-
HOro abcopOuuonHoro xonoamibHuKa «Kues» AllII-40 Ha CTOPTUBHON KpeWCEepCKOW MapyCHOM SXTE
«Apxumeny» tuna «Kpyuzep».

SAxrta coepmana noxon Opecca—PridbakoBka—Opnecca B mepuoxa ¢ 29.07.2006 mo 01.08.2006..
dukcupoBangach U TEMIEPATypa HApYKHOI'O BO3/yXa.

YacroTa uzmepenust 10 MUHYT.

JIBu>KeHHE SIXThI IO BCEMY MapUIPYTy OCYILECTBJIsUIaCh C KPEHOM Ha JieBblil OopT okoisio 20 °.
Kauka xuneBas.

CpenHsist cKopocTb cocTaBiisiia 4 y3na.

Pe3ynbrarhl ucnbITaHU MoKa3aiu paboTocrnocoOHOCTh aOCOPOLIMOHHOTO X0MoAuIbHIKA «KHeB»
AllI-40 Ha criopTUBHOM KpelcepcKo MapyCHOM SXTe MPH ONTHUMAJIbHOM OpUEHTAIMH — 110 XO4Y Cy/-
Ha.

WcnpiTanus moka3aim, 4TO ONTUMAaJIbHAS OPUCHTAIMST a0COPOIIMOHHOTO XOJIOMIIBHOTO arperara
CHOCOOCTBYET TPaBUTAIIMOHHBIM pEXUMaM TEYEHUS >KUIKON (a3bl paboyero Tena mpHU peanu3aiuu
XOJIOAWJIBHOTO 1IMKJIA, @ 3HAKOIIEPEMEHHBIE MEPEMEIICHUS B TPOCTPAHCTBE, BhI3BAHHBIC KMJIEBOW Kau-
KOH, HE OKa3bIBalOT KPUTHYHOTO BO3ACHCTBHUS.

Hayunwie pyxosooumenu: Tumnos A.C., 0.m.H., npo@., 3a6. kageopvl meniosHepeemuxu
u mpybonposoonoz2o mparcnopma UXKS OHAIIT
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THERMODYNAMIC ANALYSIS OF PERIODIC OPERATION AMMONIA-WATER
ABSORPTION REFRIGERATION UNITS IN ATMOSPHERIC WATER GENERATION
SYSTEMS

Nikita Yv. Ozolin, aspirant, Department of Heat-and-Power Engineering and
Fuel Pipeline Transportation, ONAFT

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 pro-
spects 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 op-
eration 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. [1]

In this regard there have been developed original schemes of absorption water-ammonia refrig-
eration units of periodic operation (AWRU PO) based on solar collectors, which differ with autonomy
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and independence from the sources of electrical energy, and unlike heat-analogues (steam jet and lith-
ium-bromide absorption) can be operated with air cooling of their heat-dissipating elements. [2]

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 peri-
odic operation AWRU and operating parameters (composition of water-ammonia solution, the tempera-
ture 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 tem-
perature 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 tem-
perature from 95 °C to 65 °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 tem-perature 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 decreas-
es, and this tendency is especially noticeable at higher ammonia fraction in the generation
area.

3. The performed estimation of cooling capacity of the AWRU PO has shown that it in-
creases along with the temperature of heating source, and at lower ambient air tempera-
tures, 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.
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