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A Simulation Study to Evaluate the Vapor Jet Refrigeration Cycle Driven by Solar 

Thermal Energy for Air Conditioning Application at Two Different Areas in Palestine 

By Khaled Ayoub Sider 

ABSTRACT 

The need for air conditioning in rural areas in which there is no source of traditional electrical 

power leads to look for an alternative solutions. Usually the population of these areas use typical 

movable houses (TMH’s) as residence. Solar thermal system drive vapor jet refrigeration cycle 

(VJRC) is a valid solution for this kind of situation, which replaces the traditional vapor 

compression refrigeration cycle that used the electricity.  

Mathematical model was carried out for (VJRC) using Engineering equation solver (EES) 

software at various design conditions (generator, evaporator and condenser temperature), 

characteristic curves and tables for the (VJRC) were found at 10°C evaporator temperature. 

Hourly simulation of cooling load demand for specific construction TMH was calculated using 

TRNBuild subsystem in TRNSYS software with the standard design conditions in Hebron and 

Jericho cities. Furthermore hourly simulation of the overall solar thermal cooling system was 

carried out over the study period (May-September), while considering climatic data for the two 

cities using TRANSYS software compiled with Excel software which contained the 

characteristic tables of the VJRC that obtained from the EES. The instantaneous performance of 

the system, Cooling load demand and evaporator cooling load available were calculated. Effect 

of climate according to the location, solar collector area, storage tank volume were studied to 

produce the maximum suitable evaporator cooling load to meet the requirement of the human 

comfort. 

EES Mathematical model for the VJRC demonstrated that the performance of the cycle is 

increased with increasing the generator and evaporator temperature, but decreases with 

increasing condensing temperatures. Cooling load simulation for Hebron and Jericho TMH 

demonstrated that the maximum cooling load demand during the study period were: 5.35 kW and 

7.02 kW respectively; and the seasonal cooling energy demands were: 5749 kWh/year and  
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14864 kWh/year respectively according to the climate conditions. Simulation for the overall 

system demonstrated that the proposed system was efficient for Hebron city in contrast to Jericho 

city where the proposed system showed lake of cooling energy produced. Also the optimal sizes 

and options of the overall system were determined for Hebron city. An economical study was 

done on the proposed system where the results demonstrated that the proposed system in Hebron 

city is more economically than Jericho where the simple payback period of Hebron city reached 

to12.9 year while in Jericho city is 15 year at the same system size.  
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T,94 ا:Sب '9را9Qاد:   

 U>P/ 

 IJا LMNOP QPاRMST U VMSJا WMOXYQJا ZطLM\]Jا VMP اءRMNJا _OOIT `Jا WaLbJا cPdTYde لRMgh iMj kMblJا `MJء اLMeQN ,WMg kMOhدLMj LMn ة

M�L�JLe �M]}T VMSJ Wا W اLslJرWMYدورة اdMYQlSJ اVP  WMgzL]Sn WMg{\Sn .|OM}gJ QMlS}TMzLX\J ھxه اLM\]JطZ وdMhات dsSqYWO\IMtم اLIqJن 

 WOq]�Jت اULbJه اxھ  VP UL}P �h .ءLeQNIJLe �]}T VSJا WOطL���Uا dYQlSJة اQدا� in Ude 

 WOtd\NJت اUدL}]Jا �h �nL�Qe امdsStLe WzLX\Jا dYQlSJورة اdJ V�LYذج رR]� �]j �T(EES)  O]M�T وفQ� �bT WMXgSsn WO]

Waدر ��n Yإ �MTو LM]� ,_M�I]Jوا QMsl]Jو ا dMJR]Jارة اQMh  ارةQMh WMaدر dM\j ورةdMgJ اصRMsJاول اdMaت وLMO\b\n تLM�10°C 

.QMMMsl]gJ e صLMMMsJا dMMMYQlSJا �MMM]bJ هLMMM�Lbn �MMM]j �MMMTJL ةdMMMhRJا WO\IMMMqJاWMMMOaذR]\ e امdsSMMMtLe دةdMMMb]Jت اLXMMMا�R]Jذات ا �nLMMM�Q

TRNBuild   �nL�QlJ ceLSJاTRNSYS و �OgsJا VS\Yd]J WO]O]�SJوف اQ�Jا �bT �Jوذ.LMbYوة ار�Mj `Mgj �MJذ ، Qaأ�MY 

 xMM�� iOMM}eا RYLMMn- Ql]SlMMt (، cMMn( اdJراQMMSP WMMtة ��MMل ا�MMnLIS]J اVMMq]�J اQMMbJاري اLMM�\J dMMYQlSJم اdMMn WjLMMqJار LMM�Lbn `MMgjة

dMaاول  RSbY `Mgjي اxJي RSJLe�nL�Qe ExcelاdsStLe �nL�Qe TRANSYS  cn ZPاموذiOS\Yd]gJ  �J اWO�L\]J اL�LOlJت اLlSjUر

 L�M]hب Mqhو ، LM�\gJماVM�bgJ  ا�داء LMqh �MnL}nب LMNOgj iMn �nLM�Qe EES. �MT اRM�bJل �MT اdJVMSJا�Qة اdYQlSJ و اRsJاص 

JاdYQlS WO\IqJة اdhRJا VP بRg�]Jا  `Jا WPL�ULe�]h dYQlT Qsl]Jا  VPةQدا� dMYQlSJا .�M]T WMtدرا QOz�MT JخاLM\]   MqhcM�R]Jا 

VPاQ��Jا  WYارQbJا WOq]�Jت اL}]�]Jا ¡�t WhLqnو�M�hان و¢M� iY¢MsSJج اLMS�£ `Mأ�� �M]h ورةdMgJ dMYQlT iMn �Maأ TWMOlg 

  . اWYQ�lJ اQJاLlg�Sn Whت

Jا ��LS� تQNذجأظR]\  �nL�Qe امdsStLe V�LYQJا EES نLe دورة أداء  WzLX\Jا dYQlSJداد ا¢Y eدLYز¦ Waدر Qhارة dJR]Jا  WMaودر

LMe  WO\IMqJن �[LM واظQMNت �LM�Lbn ��LMSة �M]h اdMhRgJ dMYQlSJة ا._اQMh �I]Jارة دLMYد درWMaزا IJ ¨�L\SY cMn\§ ، اQhQsl]Jارة 

 §MMS]O� �MM�L� dMMYQlT �MM]h `MM5.35ا�� kW  7.02و kW MM]JlSJا WMM�L�Jا WMM]O� وان ,VJاRMMSJا `MMgj LMMbYوار �MMOgsJا VS\Yd WMMYdYQ

 WO]tR]Jا WeRg�]Jا  WO\IqJة اdhRgJ V5749ھ kWh/year  14864و kWh/year اRMSJا `Mgj LMbYوار �OgsJا VS\Yd]J LM]� .VJ

PQO©n WM\Yd{LMل W  VMP ا�MOgsJ وLe§M\IJن اL�\Jم اJ[}QSج ذو Lh VP WOJLj WOJL}Pل اdsStاM\Ydn VMP Wn اVgIJ واظQNت ���LS اL�\Jم 

.WOPL� QO© W�S\]Jا dYQlSJا W�Lان ط kOh LbYو ار L]� dMYdbT �MTو �M�h راتLMO�`Mg�]Jا VMgIJم اLM�\Jا  WM\Ydn VMPاM]j �MT ,�MOgsJ �

dn iMn WYدLM�Sا� QMا��  �MOgsJا WM\Ydn VP مL�\Jا اxن ھLe ��LS\Jت اQNاظ dح و�QS{]Jم اL�\gJ WYدL�Sا� Wtدراh LMbYار WM\Y ان kMO

 «ge لL]Jع راس اLaQStل اd}n12.9 `Jو�� ا L]\Oe �OgsJا W\Ydn VP W\t15 LbYار W\Ydn VP W\t \e�\Jا ��h ®XمL.  
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