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Abstract  
In this paper, an experimental analysis of exergy and energy for a three-stage compression refrigeration cycle that located in unit 147 
of south pars gas company has been investigated. In the cycle, vapor of propane cools with the propane refrigerant. Experimental 
results that recorded from different points of the cycle are collected for all days in a year. After recording of temperature, pressure 
mass flow of refrigerant, and thermodynamic calculation of the cycle specification, the variation of temperature, pressure and flow 
rates of different cycles, exergy efficiency, operating coefficient, exergy of equipment destruction, consumption and heat input into 
the cycle, and the results as a medium diagram Monthly in a year. According to the results, the highest and lowest values of 
efficiency observed in months of July and April, respectively. Also, the highest and lowest average values of exergy was obtained 
for a series of expansion valves and suction drum sets for one year.  
Keywords: Compression refrigeration cycle, Experimental study, Exergy analysis, Energy, Exergy efficiency.  
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 .��� 	���
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 J$��2-  �= �7W� ��1 �� )��G7.+ )�# <�XY�.(/  

,�4G� L�� �cV  

Compressor A 
Condenser B 

Storage tank C  
Ex-Valve3  D  
Ex-Valve2 E 
Ex-Valve1 F 

Evaporator3 G 
Evaporator2 H 
Evaporator1 I 

Suction drum3 J 
Suction drum2 K 
Suction drum1 L 

  

3 -Z1�0 F[=�?� $ F��\(W   

1-3 - )*�,-+ $ )*(�+ J=�?'  

   � .>	�� �L	E �<; /��0 Td��\� Td��\�  6��	E ��0 .�	; .>�,5�

Td��\� T��Y �; ���� ) 1 -7( .��� ��7 ���� 6�2�   

∑ m� � = ∑ m� �                                                                              )1(          
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 .-� �E�	? 6��	E . ���R� 6�2�  

 . ����\� T��Y �; ����� �� 3��������	� Q�� 6���C)2 (.��7 6��;  

 

E� � = E� �   )2(  

 

 �6� �� ��	�
  �; ��7 ���� z��? .>	�� }	��?	@ �	��  .>	�� }	�

 F� ��7 x��? z��?�?	@ T��	0 ~�	a F� � .-� ���  

 .��7 6��; 	�F T��Y �; ����� �� .>�,5� ���AV . ����\�  

  

Ex� � − Ex� � = Ex� �   (3) 

  

 �
 �� Q�<
�� z��? .>�,5� }	� 8��7 ����\� s@ A- �� /
��- F� 

����\� .-� ���	J� .>�,5� }	� ����\� -�� A- � .)3(  �;

 . ����\� T��Y)4(  .��7 �� �
7�� /R  

 

Ex� ���� − Ex� ���� + Ex� ����,� − Ex� ����,� = Ex� �  

 
)4(      

 . ����\�)4(  . ����\� T��Y �; .>�,5� Q��\� . ����\� 6���V �;

)5(  .-� ��7 ���� K�;  

 

�(1 − T�
T�

) Q� �   

− W + � m� $Ex� $ − � m� �Ex� � =� Ex� � 

 

   )5( 
  

 

 6� �� ��	%�   .� �]<� ����	E .>�,5� L�4_� �;�?	@  6� ���<� �

 . ����\� �; 	;�	;)6(   .-�&� '  ,��.��	5  F	� F� �
 �� Q�<
��r  /
��-

;�O .��� ��(�   .-� 

 

Ex� = (h − h�) − T�(s − s�)  )6(  

 

 6� �� ��h� �T�� s�  	���<� � .���7 �� M�	\� ��	� ��0 T�UJ2�

�; -� 	;�	; W��	� �; �R 6� (kj/kg)  33/298 �(K) 15 /298  �

695/1 

(kj/kg.K)  .-� �� .	�)��� 25F�; F� �7�� ���	J� .>�,5��?	@ 

 . ����\� T��Y �;)7( .-� ��7 �
7��  

Ex� � = I� = T�S� -�.  )7(   

  
 2 -3 -�]��� ^2+(	  

      .��7 �� �;��F�� BE	� K�:� 3� �; �E�� �; ����AR .>�,5�

 ��4� �; /
��- 3� T��Y �; � -� ������ Q��\� �� BE	� K�:�

 .�	; �T��-�:� �� .��7 �� w	  �;�� �� Q�<
�� 6� �; ��	5 ��

 �� �]�:� K��	7�?	@  K�:� .��� -� �
 	5 ��	C 6� �� ��	��

 .�	;365 �O Q�- F�� -� ��7  ����A� .	�5 K-�
� F� S� �

 Q�- 3� .�R ��� .�	; 6� T�	��l�)2016(  8�7 .-� ����	5 /-�

)3(  �0�� .�	; K�:� .��� T�	��l� ����A�147  .�	; �;��E ����

 Q�-2016  ��� .�	; K�:� .��� �� �7 ��R�2� .�R� �� 6�2� ��

 .�R���	�� ���	47  � 	4� <� =�	
2�;��� �� �;	G� �� ��? 	 .���  

 

3 -3 - )*�,-+ $ )*(�+ �=8��  

    .���� 8���� }	� F� 	�)� 	�O�� .���\� ��	
-� �� .>	�� �� .>�,5�

 	; /��<� �R �E�	?) -� ����	  .�R �E�	? � Td�U:� �; �R

.(�R .���� 

)8(  COP =(Q_in1+Q_in2+Q_in3)/W_Comp  
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4 -3 -  )*�,-+ $ )*(�+ &���'  

        �� ����	E �;� .�R ����� Q	
�� �E�	?�?	@  F� �]<� 	R ��

 8�72  T��Y �; 6� P��
� � ��7 .����	5 � �O Q�- 3� .�	;

Q��E �� Q�- K-�
�3 .-� ��7 �����  

  

J$��3- M�7H� _�D� ���2(� ��= (2=�D�  

����	E �;� �UJ2�  K-�
� 6��	E �;�(kg/s) 

�� 2 ≈ �� 4 ≈ �� 5 ≈ �� 26 9  

�� 7 ≈ �� 2� 5/16 

�� 8 ≈ �� 22 05/24  

�� 9 ≈ �� : ≈ �� ; 56/49  

�� 6 ≈ �� 2; 508/25 

 �� 2 + �� 7 + �� 8 ≈ �� 9 56/49 

  

   Td��\�Q��\�  T�UJ2� � K��	7 �; �E�� �; .>	���?	@  �����

 8�7)2 (�  �	�9AV W�	X =��ZAR�?	@  ��� T��Y �; ,��

 �; ��7 ���� .�R��	5�?	@  Q��E �� ��-	yA� ��� �;4  ��7 M�	\�

 .-�  

  

J$��4-  F[=�?�) ��8+:� )*(�+  

�UJ2�  . ����\�. ��F���   .>	�� 

&�<�=> �� 9(ℎ9 − ℎ:) 
&� 
=,@AB2(C) �� 4ℎ4 − �� 5ℎ5 

&� 
=,@AB7(D) �� 2�ℎ27 + �� 26ℎ26 − �� 6ℎ6 

&� 
=,@AB8(E) �� 22ℎ22 + �� 2;ℎ2; − �� ;ℎ; 

F� <�GH �� 9ℎ9 − (�� 2ℎ2 + �� 7ℎ7
+ �� 8ℎ8) 

IJK 
(&� 
=,@AB2(E) + &� 
=,@AB7(D)

+ &� 
=,@AB8(C))
/F� <�GH 

  

   d��\�T )9( � )10(  F� .��	5 .�	; .>�,5� . ����\� W��	� �;

 �� �
 � -������1@  �; .���� ��� 6���	� F� ��7 �
 	5 .��	5 �

=� 	�J��  .�RI�H   �G  .��R� �� 6�2� ��  =��ZART0   	;�	; ,��

15/298  .-� ��7 �
 	5 	I� �� =��9�  

 
)9(  	%M� NOPQ = &� <�=>(1 − RS

RT
)  

  

)10(  	%M� UP,VWX = &� <�=>(1 − (�
(G

) 

 

  6� �� ��(G    �\; � 8�C .�R��� K-�
�=� 	�J��  ��7 w	  �R

-� .  

       Td��\�. ��F���  Q��E �; �E�� �; .>�,5�5  Td��\� �)1 -8( 

E ��Q�� 5 .-� ����  Td��\� =�� ����	E .>�,5� fc
?� ��-� 	;

 	I� ���� ,�4G� �; �R �E�	? � �R .�����?	@  .���7 �� M�	\� �;

 � .���� K��	7 =
7�� �,�4G� 	R .>�,5� . ��-�:� .�	;	1�� T���V

 6� �E�	? � .���� .>�,5�  . ��-�:� 6�AR �� ,�4G� 6� �E�	?

.-� F��� ���� ,�4G�  

  

 J$��5-  F[=�?�) ��8+:� )*�,-+  

 .	�)��� 25F�;  . ����\� . ��F���   .>�,5� 

Ex� ����,Y��Z 
[Ex� 2 + Ex� 7 + Ex� 8 − Ex� 9\

+ w� ^��Z 

Ex� ����,Y�.� [Ex� 9 − Ex� :\ − Q� ^�.� 

Ex� ����,�_�2,` [Ex� 5 − Ex� 4\ + Q� �.,�_�2(`) 

Ex� ����,�_�7,a 
[Ex� 6 − Ex� 2� − Ex� 26\
+ Q� �.,�_�7(a) 

Ex� ����,�_�8,b 
[Ex� ; − Ex� 22 − Ex� 2;\
+ Q� �.,�_�8(b) 

Ex� ����,�c^ ,d [Ex� 4 − Ex� 2\ 
Ex� ����,�c^,e [Ex� 2� − Ex� 7\ 

Ex� ����,�c^,b [Ex� 22 − Ex� 8\ 
Ex� ����,fgh_�i_�,j [Ex� 26 − Ex� 5\ 

Ex� ����,fgh_�i_�,f [Ex� 2; − Ex� 6\ 

Ex� ����,fgh_�i_�,k [Ex� : − Ex� ;\ 

 

 . ����\� T��Y �; 8� ���	J� .>�,5� Q��E �; �E�� �;)11( � 

 . ����\� T��Y �; .>�,5� 6������)12( .��7 �� M�	\�  

 
)11(  	%� >@lm,m�mBn = 	%� >@lm,o�GH + 	%� >@lm,o�=>

+ 	%� >@lm,@AB,C,D,E
+ 	%� >@lm,lp<m
�= >'pG,q,r,E
+ 	%� >@lm,sthABnA@,u,s,v 

)12(  ȠCC = 	%� >@lm,m�mBn/F� <�GH  

  

  

4 -`2�7� ���(� $ a��  

      ����	E .>�,5� ��-�:� .�	;  M9
J� .�R �\C�� ���?	@  �

�; T�,�4G� ���	J� .>�,5� T�UJ2�  F� �]<� 	R ����������	�

�?	@  .-� F��� � ��2  ���� �Y�? �� �; N�;	� .�R ���� =��	;��;

 �� ��7 zJ2� N�<� .�	; ����	E �;��?	@  8�7)2 T�� .�	; (

24 ) Q�- 3� Q�a �� F�� ����7 V�-1396  F� (��A7 .	GR

 �� ��7 ���\� .�R P�- ��2  � ��� �����	E �;� .�R ����� Q	
��

 M9
J� .�R �\C���?	@ -� ��7 �O �  ���� . 4E =��ZAR

 �	�9AV 	; K�:� .��� T�	O� �-�	;�?	@ F�� .�	; K�:� .��� �

 K-�
� F� S� � �O Q�- M9
J� .�R .	�5����R��  T�	��l� ����A�

 .-� ����	5 /-� Q�- 3� .�	; 6� .��� w	  �; T��-�:� L�A�

15/298  ��2  � =��9�101325  ��7 L�G�� ��	� ��0 .�	; Q��-��

 .��� 8�73   K-�
� .��� T�	��l�����R��  M9
J� N�<��?	@  �;

) Q�- 3� .�	; �� K�:� .��� ��	AR2016.�R� �� 6�2� (   
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&	3- �.(/ M�7H� _�D� $ ^��� )��= ����#�� ^�:7� (2=�D�   

  

      M9
J� N�<� .�	; ��� .�R ����A� �;�2� =��ZAR�?	@ �; �

 �� ��7 ���\� ��2  .�R ����� Q	
�� .�R �E�	? �O F� ���_
-�

 N�<��?	@ M9
J� N�<� .�	; ��2  T�	��l� ��?	@ )��; W�0 	;bar (

��<� ����A� � ��-�:� /-� Q�- 3� .�	; 6� ����R�� K-�
� 	�

 8�7 .��� ����	54  .�R� �� 6�2� �� Q�- 3� .�	; ��2  T�	��l�

 .�	; Q�- Q�a �� ��2  � ��� K-�
� 	���<� ��7 �O P��
� ~;�]�

 ������	�  .�	; ,�� ���<� =�	
A� � ��� ���-� ��? ���<� =�	
2�; �;

.�4
�� .-� ����	5 �O Q�-  ��I�� �;  	; �;� T�	��l� [<� �-�	;

 ��F�;�?	@ T�	O� ,�� �  M9
J� N�<� ��2 � ��� 	; 6��?	@ T�	��l� �

 �9Y� 	��� ��4@ .�	; �;��?	@  BC�� �� �� ����� ��E�� ��	��

.�R 	��� 6�AR  .���7 �-�	; ��
�R ��-	yA� �E�	? � .����

 �� ��7 ���\� �	�� �;� .�R ����� Q	
�� F� ���_
-� �; �;� 	���<�

 .�R �E�	? �O � �	�� 	���	1�0  ��� ���� -�; 6� P�- ��2 

8�7 5 ) M��� p  M9
J� N�<� F� ��7 �O .�R �;� (�?	@  .�	;

2� �� ����,� ����; 	���<� N�<� F� �?	; Q��E ~;�]�) .�R� �� 6�3 (

���R� 6�2� �� �9Y� .�R 	��� .�R �;� �4�� ��I�� =�AR �; .

 	; 	O�� �;� T�	��l� �\C���?	@  .�R ����� Q	
�� K-�� ��
�R

 �;� .��� ��7 �O ����	E �;�4  -� ��-	yA� F� �E�	? K? ��

�; =��ZAR .-� ��-	yA� 8�C .�R �;� BAE 	;�	; .���<� ���	<� 

 Q��E Td��\� F� ���_
-�4 3�? .�	; ��-	yA� �� �� .��� ���<� �

 .F�-�?	@  �- �; .���� .��	5 ,�� � ��7 �� f	U�=� 	�J�� G �

H  �I  .-� ��7 ��-�:�=�� .�	;  �� ��7 �O .�R ���� F� ��I��

 .�R 8�73  ��5  8�7) .-� ��7 ���_
-�8 .��	5 v�AG� K-�
� (

 �- �; .���� 	�J��=�  Q�- M9
J� .�R ��� .�	;2016  8�7 ��9 

 Td��\� ��-� 	; .-� ��7 ���� 6�2�1  ��12  F� ���_
-� �; ,�� �

 �� �
 � ��� �; M9
J� T�,�4G� .�	; ���	J� .>�,5� M���\��?	@ 

 Q��E ��5 ��F�; .�	; �UJ2� P��
� ��?	@ ���	J� .>�,5� �

J� .�R ��� .�	; �R 6� T�	��l� � T�,�4G� Q�- M9
��� �� -� �; .

 Q�- .�	; K�:� .��� T�	��l� ���A� .�	;2016 8�7)3 =�	
2�; (

 .�R ��� .�	; �� K�:� .��� ���<����	� ����	47  �	4�  =�	
A� �

 .�R ��� .�	; ,�� �� ���<�=A4; ���_-�  �.�  =��ZAR .�R� �� 6�2�

 M9
J� N�<� F� ��7 �O .��� .�	; �-�	; =�AR�?	@  �� 8�7 ��

3  	��� .�	; ��7 �O .��� ���<� =�	
2�; -� ��7 ���� 6�2�

 .�R�?	@  .�R ��� �; N�;	� ,��	�� ����	� ����	47  �4�-� 	�  .�	;

 6�2� �R ��� =�AR �� �� ���2�; 	���<� �R ����� Q	
�� ,�� ��2 

����  .���  

  

  

  
&	4 - (2=�D� ^�:7� ����#�� ��"W ^��� $ _�D� M�7H� �.(/  

  

  

    .�R ��� �; N�;	� ,�� ��� � ��2  	���<� =�	
A� =��ZAR=A4;� 

��_-�  �=����	  -�8�7)4.(   T�	��l� �� ��R� �� 6�2� P��
�

 N�<� �� ��2 5  �4 �?	@  N�<� 	��- F� 	
2�; ����;�?	@  .-�

 N�<� .�	; ��2  T�	��l�1 �8  �9  N�<� =��ZAR �2 �7  �10  ���	<�

 T��Y �; ��2  N�<� 6� �� 8��� =�AR �; .�R� �� 6�2� �� �
;�O ����

 .-� ��7 �
 	5 	I� �� ;�O8�7 �; �E�� �; 5  ����	E �;� T�	��l�

 �� �	���?	@ 9Y� .�R 	��� .�	; � �E�	? � �R .���� 6�AR ��

 ��
�R ��-	yA� .�R ��� �� ���2�; 	���<� �� -� ����Y �;	��� 

���	�  ����	47  �;	G� Q�- ����
;� .�R ��� �� ,�� 8C��0 ���<� �

 =��ZAR � ��2  � ��� T�	��l� ��:� F� 	O�
� P��
� =�� .-� ��7


� ��-� 	; .-� �	�� ����	E �;� T�	��l� �1��1@ �O F� �� �G��

  

  
&	 5-(2=�D� ^�:7� ����#�� ��= )+(� MN+ ((�b� )�# 1 $ 2 $ 

)Q ((�b� )�# 3 $ 4  
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 M9
J� N�<� �� �	�� �;� � ��2  �����?	@  .�R 8�7) �7 �
 	53 

 ��5(  8�9:� �; 6��� �� K�:� .��� T�	��l� ���� �; �E�� �; ,�� �

 ��F�; 	��l� ���� .�	; �\��E�?	@  �� T�,�4G� ���	J� .>�,5� �

 8�7 . �� -� Q�- Q�a6  F� 8Y�0 P��
� 3A� �; .>	�� �-�	;

.�R� �� 6�2� �� �;	G� .�R ����  

  

  
&	 6-(2=�D� ^�:7� ����#�� )��(- 
)=$�$ �:�(O�1��1 $ c2(\ 

=(��Y �.(/  

   

   �8�7 �; �E�� �; �	�9AV W�	X�?	@  .��	5 [R�� �; 	t��
�

 �; .�����?	@  ��� �����	� .-� ���<� =�	
2�; .����  =��ZAR��� 

 �; �
 �� Q�<
��=� 	�J��  .�R ��� �����	�  ���_-�  �� � =�	
A�

=A4;  ��q�  	���<� T�	��l� .-���� �� ��? 	���<� =�	
2�;��	5 

 �
;�O ���	<� ���� /� �
��� T�	��l� ��E� �; Q�- Q�a �� ,�� ��-	yA�

 .�R� �� 6�2� ��8�7 7 ( p � M�� )  ���	J� .>�,5� K-�
� 	���<�

; 	1�� M9
J� T�,�4G� � ��-	yA�) Q�- M9
J� .�R ��� .�	2016 

  .�R� �� 6�2� �� (.�c�� 8�7 �; ~;�]�7  b��]�� �; �E�� �; �

 =
 	5 	I� �� �; ,�� � ����	E �;� � ��2  ���� T�	��l� ���� /�<
��

 .�	; K�:� .��� 	��l� �����?	@  �; ��  	5 �G�
� 6��� �� ��E��

�� K-�
� 6��,AR [��, � � K�:� .��� [��, � ��2  � �����R��  ��

 �� 6�2� �� .	
2�; 	���<� ����	E �;� .�R ����� Q	
�� �� ���1�R

 �	�9AV W�	X � ��R��?	@  .>�,5� �-���� �� 	|���0 ���<�

7�� ��R��? �� ��? ���<� 8C��0 T�,�4G� ���	J�.  ��F�; =��ZAR

 .>�,5��?	@  ���	J� .>�,5� 8� ���<� �E�� �; ,���?	@  ��� �

 K-�
� T��Y �; .>�,5� ��F�; 	���<� .-� ��7 ��-�:� ��-	yA�

 Q�- 3� .�	; ����R��)2016 ( 8�7 ��8  �; ~;�]� .-� ��7 �����

 8�7 �� .>�,5� ��F�; T�	��l� ����8 .>�,5� ��F�; ��?	@  W��	� �;

 .�R ��� �����	�  �.� .-���� �� ��? ���<� =�	
A� � =�	
2�; � F�

E 6����� F�� ����7 3� �<�C� 	R .�	; ��7 �O .�R ���� �� �   .�	;

 �F�� 	R  8��� =�AR �; .-� ��7 ���_
-� .	�5 K-�
� ����	  F�

 F�� ����7 3� .�	; T�,�4G� ���	J� .>�,5� T�	��l� �-�	; 6����

 8�7 ���A� .�	; .-� 	���9 (p � M��)  .>�,5� 	���<� 	��l�

 ���	J�=� 	�J��  �R �� .�	;1440 ) �<�C�24  F�� (V�-15  �����>

  .��R� �� 6�2�  

  

  

  

&	 7-(2=�D� ^�:7� ����#�� )*�,-+ �32(H' )+(� )MN+ ((�H3' T1 


�# 
�:�(O�1 )�#(�	 _�b3�+ $ )Q (���N�R/ $ V+�= )�# U�  

  

  

  

  
&	 8-(2=�D� ^�:7� ����#�� �=8�� )*�,-+ �.(/  



 

 

115  

 

�4
�

. ��A
� 

; 
7

�
�

w
�

 
Aa

� 	
_\

E
 �

�
6

��
 

  
&	 9-(2=�D� ^�:7� )*�,-+ �32(H' ���3	 8$� �.(/ )MN+     (

(�H3' T1 )�# G ,I $ )Q ((�H3' T1 

  

 8�7 ~;�]�9�  ���	J� .>�,5� .�	; T�	��l�=� 	�J��  �<�C� F� �R

 V�-) 	_Y24  �<�C� �� (W71440  -� ����Y �; �F�� ����7 6����

 .�	; ���	J� .>�,5� 	���<� =�	
A� W��	� �; ��=� 	�J��  �F�; �� �R

800  ��1440  �<�C�-� =�� �; �E�� �; . ����� � v�X���?	@  ��

 T�V�-24  ��6  �� ��� /� ��F�; �; ���	<� � Q�\  �A�� ��0 �; {�Y

����  .��� ��E�� 8;�C T�	��l� =�� 8�7 �; �E�� �;9  .>�,5� T�	��l�

 .�	; ���	J�=� 	�J��  �
��� T���-�� .���� F�� ����7 3� �� �R

 .���� �1
�; �_9
J� 8�d� �; �� -� ���7  F� �R F��� v���?	@  ��

 ���\  �\C�� K��	7 �� ������ .�	�� T�A�AU� � M9
J� .�R 6��F

�?	@  �
�;�� ���,R � .>	�� B;��� �9AE F� �_9
J� 8�d� �; ��

 	; �� ��
�R .����� �9AE F� ��
�R �	�9AV�?	@  	O�� ����;

 .��
�R 3� .�	; 8� ���	J� .>�,5� �� T�,�4G� F� L���	R /4-

 8�7 �� Q�-10  �E�� �; .-� ��7 ���� 6�2� /4- =�	
2�; �8�7

 N�;	� Q�- 3� .�	; ���	J� .>�,5� F� .�R 	�7 . �V�AG� �;

 �; N�����47  � �Y�� ~9\
� /R ���	J� .>�,5� �Y�� =�	
A� �;  

  

  

 �����1@  �;7  8���V [R�� �; �E�� ����� =�� �; �E�� �; .-� �Y��

25F�;  [��, � ��I�� �; N����� .�R 	�7 . �V�AG� �� .�)���

 �R�F�;�?	@ � �� 	I� �; .��	X ����; .�-  

 

5 - )(�- ���7�  

     N�<� ����	E �;� � ��2  ���� �O F� ���� -�; P��
� �; �E�� �;

 M9
J��?	@  .>�,5� T�	��l� ���� �K�:� .��� T�	��l� �O ,�� �

 ��F�; � ���	J��?	@  P��
� =�; ��E�� . �];�� � ��� � �7 �-�	;

 ��F�; �; .���� .��	5 � ��� � ���	J� .>�,5��?	@  ��	C �-�	; ����

	; . 	5  ���2  ���� T�	��l� ���� =�; /�<
�� �];�� 3� ��-� =��

 . �];�� 	���<� =�� [��, � � �7 ��R�2� K�:� .��� � �;�

 ��F�; [��, � �; �� �A�<
���?	@  3� .�	; =��ZAR .����� 6�2�

 T�V�- �� �� ���	J� .>�,5� ���<� =�	
A� �F�� ����724  ��6  {�Y

 	���<� �7 ��R�2����2�; F�; ���?	@  Q����; ����F . �F�; 6� .�	; ��

 W��	� �; Q�- �� ���	J� .>�,5� 	���<� =�	
A� � =�	
2�; .7��

 � N����� 	�7 �- . �V�AG� .�	;�����1@  =��ZAR .����� -�;

 ��� ���<� =�	
2�; � =�	
A� .���7 ��-�:� ,�� .���� .��	5 � ���

 .�R ��� �� W��	� �;��_-� ��q�  .�	; � .�R ��� �� 8� .��	5��_-� 

 �	�� .�7 ��R�2�  .>�,5� K-�
� 	���<� =�	
2�; ����� �; �E�� �;

 � N����� .�R 	�7 . �V�AG� �; N�;	� Q�- 3� Q�a �� ���	J�

 F� .	�5�9E � .	�)��� 25F�; 8���V [R�� =��	;��; �-� ��-	yA�

� � T�,�4G� 6� �� ���	J� .>�,5� [R�� �; ����� �� 6� [��, 

 �R�F�;�?	@  �; 6��� �� ��I�� =��; .���A� 3A� Q	
�� C� ���4;

 � ��� .�R ����� [R�� .�R �E�	? � .���� .��� fc
?�

 	�7 �V�AG� ��2  .�R ����� Q	
�� ���4; �� 	�A\� ,�� � ��-	yA�

 .��� [R�� �� T�,�4G� =�� �� ���	J� .>�,5� N����� .�R  

  

6 -)�+e- 9�O�  

     6���� ��F�  �0�� �	���147 BA
G�  �;��E ���� F�5 8���;

 .����	  T�Vca� 6�����	C ���
?����?	@  �-�	; ���� ~�<:� =��

 .L��� �� 	�2� Q�A�  

  

  

7 -�# =���  

P ) ��2 bar(  

T ) ���℃(  

h �y��
��  

s  ���	
��  

Ex�  ����	E .>�,5�  

m�  ����	E �;�  

Q�  .��	5 ���<
��  

I�  .>�,5����	J�  

COP                .>	�� ��F�;  

Comp             ��-	yA�  

Cond              �����1@  

Eva                 =� 	�J��  

Suc                 [�� L���  

Ex Valve        N����� 	�7  

����:2 Z2XY 

Ƞ      ) �������� E,�kgm-1s-1(  

f2:�(28�#  

i .����  

o �E�	?  

 

 &	10 -J�� �= F+,���' �32(H' )*�,-+ ^�:7� (2=�D� ���= 



 

 

116  

9:
�

�
8 

;	
G

�
� 

>	
��

. 
>�

,5
� �

. 
	�

� �
?

	@
�� 

A�
�	

�
� 

...
 

r /
��- F	�  

mass L	E  

gen ��7 �����  

  

8 -  6�+(�  
 
[1] Anand S., Tyagi S. K., Exergy analysis and experimental 
study of a vapor compression refrigeration cycle. J Therm Anal 
Calorim, Vol. 110, No.2, pp. 961-971, 2012. 

 ]2[ ������ ���4; � ����������	� 8�9:� �.v ~0 [��
- .L .��A:� .� .�

 .F�-�?	@  .��	������ 3����� �-��4� . �9G� .� �14 .( �7e �85 -

93 �1393.  

[3] Bayram k., Exergy analysis of vapor compression 
refrigeration cycle with two-stage and intercooler. Heat Mass 
Transfer, Vol. 48, No. 1, pp. 1207-1217, 2012. 

]4[  �.� ���J- .� ��;� M�	7 .� .	?�  .�R �?	@ .>�,5� � .>	�� 8�9:�

�;)E ����	� � �	O� 3� �;)E ��	�� - L��
�� �;� Q�9:� .��0 ��
�E�

�����	; .� �,�	�� ��12��� 3����� �-��4� �49G� �47 .( �4e �209 -218 �

1396.  

]5[  �.L .��A�� .� �:��Y .L �_�	7 .� ��cE � .>�,5� �.>	�� 8�9:�

�A��	� .��	��R ��	�� /
��- F� ���_
-� �]�:� ��F - �
2� �� �;)E

.��G� ����� 3����� �-��4� . �9G� � �17 .( �10e �429 -438 �

1396 .  

]6[ .v �_C�� ��Y .� [J; n��X�  3��������>�,5� 8�9:��?	@  �A��	� ��	��

���� �6�	4� �=� 3�? x	; � 	9�@ ����	5 .�R Q��� S��	_�� =�A
2R �  

1395.     

[7] Zubair, Syed M., Design and rating of a two-stage vapor-
compression refrigeration system. Energy, Vol. 23, No. 10, pp. 
867-878, 1998. 
[8] Chandrasekharan, Mohan., Exergy analysis of vapor 
compression refrigeration system using R12 and R134a as 
refrigerants. International Journal of Students' Research in 
Technology & Management, Vol. 2, No. 4, pp. 134-139, 2015. 
[9] Nawaz khan Md., Mamoon khan Md., Energy and exergy 
analysis of vapor compression refrigeration system with R12, 
R22, R134a. international journal of emerging technology and 
advanced engineering, Vol. 5, No. 3, pp. 2250-2459, 2015. 
[10] Patel, Bhavesh, Kachhwaha S., Modi B., Thermodynamic 
Modeling and parametric study of a two-stage compression-
absorption refrigeration system for ice cream hardening plant. 
Energy procedia, Vol. 109, pp. 190-202, 2017. 
[11] Seyitoglu S., Kilicarslan A., Second law analysis of 
different refrigerants in a two-stage vapor compression cycle. J. 
of Thermal science and technology, Vol. 35, No. 2, pp. 1300-
3615, 2015. 
[12] Prateek D., Malwe, Bajirao S., Gawali and Shekhar D., 
Thakre., Exergy Analysis of Vapour Compression Refrigeration 
System, International Journal of Thermal Technologies, Vol. 4, 
No. 2, pp. 2277-4114, 2014. 

]13[  �.L ���
2� .v �����7 �]�:� ��F � .>�,5� 8�9:��?	@  ��	��

3�
�> /
���1�� 3A� �; �A��	� � 	9�@ ����	5 .�R Q��� S��	_�� =�A
_R �

 x	; �6�	4� �=� 3�?1394.  

[14] Vasudev V., Sekhar R., Dondapati S., Experimental and 
exergy analysis of Ammonia/water absorption system using 
ethylene glycol [C2H4(OH)2] in the evaporator. Energy, Vol. 109, 
pp. 401-408, 2017. 
[15] Araz M., Gungor A., Hepbasli A., Experimental exergetic 
performance evaluation of an elevator air conditioner using R-
1234yf, International Journal of Engineering and Technology, 
Vol. 7, No. 3, 2015. 

[16] Yadav G., Rajendra Prasad P., Veeresh G., Experimental 
analysis of vapor compression refrigeration system with liquid 
line suction line heat exchanger by using R134a and R404A, 
International Journal of Scientific Research and Management 
Studie, Vol. 1, No. 12, pp. 382-395, 2015. 
[17] Kanoglu M., Carpinlioglu M., Yildirim M., Energy and 
exergy analysis of an experimental open-cycle desiccant cooling 
system, Applied Thermal Engineering, Vol. 24, pp. 919-932, 
2004. 
[18] Esen H., Inalli M., Esen M., Pihtili K., Energy and exergy 
analysis of a ground-coupled heat pump system with two 
horizontal ground heat exchangers, Building and Environment, 
Vol. 42, pp. 3606-3615, 2007. 

 


