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Evaluation of Evaporative Cooling for Heat Transfer in the Condenser of 
Window-Air Conditioners 
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Abstract: There is a demand for reduced power consumption in the vapor compression refrigeration cycle. Coefficient of 
performance of window-air conditioners considerably decreases and  power consumption increases under very hot conditions. 
These problems have encouragecl studies aimed at improving the performance of window-air-conditioners by enhancing the heat 
transfer rate in the condenser. In this article, a new design for application of evaporative cooling in the condenser of 
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window-air conditioners is introduced and experimentally investigated. In this design, two pads equipped with a water injection 
system are located on both sides of the air-conditioner to cool down the air flow passing over the condenser. The experimental 
results showed that thermodynamic characteristics of the system considerably improved while power consumption decreased by 
about 15% and the coefficient of performance increased by about 55%. 
 
Keywords: Window-air conditioner, Evaporative cooling, Coefficient of performance, Water injection, Energy reduction 

���� ���	
 
h	&/���' 

I&0���0�	 1���2 
.

m304� &��2 &5  

P
�6� 

Qc 7��89 �4��: 

qc7��89 �;	 

s	&<=��' 

T��  

V
���/�> �5 ? =
= @���= 

vA�B(� CDE 

Wc 
���/�> 
�> 

X�4F4> 

β304�  �0G�H I��J 

cosφ=0.93 
���/�> 1	�9 I��J 

2/3���� 

LM��N� = 
  ?�OP���> �O5 Q���� &R'�S T�8U� ����9 3���

 V�DW< ?X�Y ?	��Z9 =  �� =	�P 
�)'	7W> X	�?[O�

=  ?	�5 &

���Y V �F�O�	 \4O]� ?	�OP �5 &O�  �O� ._O�	 �P
�)O'	7W> 
 

W��8' Q�Y 
�4)5 ?��'��)5�9 ?	
	  �> &�`�W� 7) =7OE �ab	7OE

Coc$(	
 &8��W�  �0G�H �S X	 1�6'  5 = V 	  �_�O�	  �GH 

d�O4�E	 Q7OH = 1 �5 �W�[P C> �&Y �� 7W'�� �R�  ?��	[� ����

 ef �5�8)' ?��645 ����	 �5?[O�

=  �OR�  ?���=
 ���� 

���Y V �> 	74< �P
�)'	7Wb 
  	7'.

Q�Y 
�4)5 ?��'��)5�9 ?	
	  �> &�`�W� 
 &'M�` =7O'	)
 

 =7ECo�g ( �ZG�H &�	�P ?�P
�)'	7W> �5&9�06� =�5=


&�  �� \O���� ?�O�  = \4O]� ?	�OP ?��  _45 h��S	 	��X 

> 
�)'	7W> ����� iP� ?[�

=  
	7�� =���Y 
�)O'	7W> \��9 

\4]� �5[4' &� iP�> 75�� . �S 
�b �U�' C�)4� ���E _�	 
 

 i�	[�	 	
 
�)'	7Wb ?��  = V 	  �44j9 	
&�7P  ��  h��S	 �9

L	 7D� ����'	 = ����� i�	[�	 ���Y  �� ��645 .?�O�  i�	[O�	 �5

 = �O���� i�	[�	 [4' 
�)'	7W> 
   �8� 
�6� 
�)'	7W> �OD4�' 
  

7O� 7OP	�S ?��6O45 C>	�O9 �8)' 
  
�> �5 
�8D� 
���/�> .

&O0���0�	 1�O��2 h�B� i�	[�	 I8� C>	�9 �8)' i�	[�	 =


���/�b &��B� 1	�9 7� 7P	�S L�O8k�N�� �Ob I��OJ iP�Ob 

�5 	
 ���b  �ZG�H P��	  7P	�S V	�� .�Ob ��	 �bl9 �5 QXM

LM�OO�N� m�BOO(6� ���OO� = ?X�OOY ?�OOP���b 7OO��89 �OO4��: 

 
	7'��O�	 n�O�	 �5 1f &Z���Z�	 = &Z4��W� ���9 BS2852 
 

?	�P ?�� Coc� _44N9 &� �� ]�.[

�R�  h�` X	 ?X�Y ?�P���>  �5
�> 
 7Wq ?��'���S�� 

��8` �5 
 ? 7ON�� m�06� =�O5= O��O�	 V7 ._O�	 
  	�O�X

 O5 _4��O< m�O�8` ?�P���> X	 &2=�S Q�Y ?	�P ���'���S�� �


  Q�OY ?	�OP 1	7O4�  �OD�	 I8� = V �> �>�E M�5 ���

 M�O5 m��8` ?�P���> h	�`	 &O�  �O��30O� )�(.�OD4�' 
  

b _�	 
�)'	7Wb���P� 5�&NJ�� 
�` 
	�Ok Q�OY ?	�OP �]9

 = ����Y ����� iP�b ��'f  �ZG�H I��J &O0���0�	 1�O��2 =

&� i�	[�	 ��'f 75�� .V
�< 
  1f �O�  i�	[O�	  
	�� X	 ?	 
7Ok

  ��X 1f = V �Ob 3O�H ���Ob ��O�Wb C�)4� �b V �5 
�Ob X	 	


&� X	7'	 .

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
5.

25
.1

.9
.9

 ]
 

                             2 / 13

https://dor.isc.ac/dor/20.1001.1.2251600.1385.25.1.9.9


��� ������	
��
��� �����
��� ���� ��r

�½
� v��

��ç ��{Š

�½
� v��

�½
� v��

��¸ ��{Š

��v��{Š

½���

½���

½���

�½« �~

�½« �~

�½« �~

45(6/�� $��
! $���� � 3�
7 � & $�%�8�� 9
� 	� 

��
��: ;�
7� �� 

���>  �0G�H I��J 1f 
	7O�� = V �O5 \4]� ?��  s5�9 
 

 7� Q�Y 
�4)5 \�	��L	7� iP�b � &�5�7.
�` �5?	X	 �5 I���9 

�P t�  �0G�H I��J 
�)'	7W> ?��  iP�>  	�R4�'�� �2
 

 _45 ���>*�9u&�  �8�5 7v
  75��]*[.	lO� &O� 1	�O9 
�Ow�'	 

�5 �> ��	   =7E 
  	�P ?��  i�	[�	 °C�g �0G�H I��J 

 =7E 
  ���>ug%75�� iP�>.

QXM ���O>  �O0G�H I��OJ = 7O��89 �4��: i�	[�	 ?	�5

 s�  = ����'	 �4��: �> ��	���Y  =
 M�O5 
�)O'	7W> 
  ._O�	 

Q�D'	 35�k &FG�(� ?��P	
 X	 
�> ��	 V �� X	 &0� �>= _��O9

 	 V �F�O�	 �O�'f _��O�4G�H ?�O4(89 i����O� y=
 X�OO�	 .
 

?�4(89 i����� y=
&�1	�O9 	
 \4O]� Q�OY ?	�OP ?�O�  

�ab	7E ?	�O5 	�OP _�	 X	 =  
=f _4��< �9 e�8E ?��  VX	7'	 �5 

V �F�O�	 
�)O'	7W> 1 �>  ��  �O> .��)O5 1 
=f CP	�O� ?	�O5

 �D4�' 
  = 	�P = ef n��9 ?	�5 I��W� Q�OD'	 7OW�	�� �O4(89 

	d�4�E ef �5=V
	�O�  &��O��< ?�OP �O�	 .?	�O5 y=
 _O�	

 z6S = Q�Y ?	�P = ef ?	
	  �> &�`�W�V �5 L���> IO��W� 

��	 _4O5 &�2�9 35�k ?��  h��S	 �64�P {`�W� _�	 
  	��X 

_O�	 X	 �O>  
	   �O2= �O9 e�O8E ?��  = z6S e�8E ?�� 

 &N48` h��S	&�1	�9 X	 ?
�O8H ?	�OP ?�O�  iP�O> ?	�O5 

	 
�)'	7W> V �F���> .
 = e�`�� = Q�Y &�	�P = ef \�	�� 

��4' = Q�Y �� y=
 _�	 X	 [4' e�`�� CP X�5 &�1	�O9 V �F�O�	 

�> _�	 
  	��X  
 �O5�`
 1 �O5 M�O5  �O2= �O5 {`�OW� �'�Y

 m�H�OO� 
  �X=
 ?�OO��'	 m�H�OO� �OO� = |8OOv �OO4�=	 m�H�OO�

 LM��N� �> ��:X	7N5 O� m
�v ���> X	 V �F��	 _���645 & �O4Y

 &� _4��< 	�P &8)' �5�`
 
	7�� 7�f	��X 
  _�	 ?�O�  m�H�� 

= ���
 M�5 \4]� ?	�P5�`
�?��l< i�	[�	 1f &O� 7O5�� �O>

L�8k�N��  �O2�� ?	�OP &8)' �5�`
 iP�> I8� &O�  �O� .
 

E ?��  _45 I��W� ?��  h��S	 [4' m�H�� _�	 
  �D4�' e�8

 5 �9 e�8E ?��  = z6S �&�  �2= f7�i����O� X	 V �F��	 =

��8k 35�k ?�4(89��	 .

7O��89 ?����)4� ?	�5 ?�4(89 i����� X	 V �F��	 7Wq �P

 M�5 �4��: �55�3Z�zWS d�5 X	 V �F��	 = &O�
�5  
�O� _>

 V7O� &5�O�X
	 1f }OG�(� ?�O����E = V7O� ����Y 
	�k �N��U�

 ��	]�%.[�O5 ?�O4(89 i����O� X	 V �F�O�	  
�� 
  &�= ?	

 &'	7OOWq m�OO�4�]9 &R'�OOS ?�OOP���> = zOOq�> ?����)OO4�

 m
�v'��	 ����R .&2�OE �O�= ]r=,[ �OS m�O�4�]9 
 

 	 m	�;	 ���> 
  ?�4(89 i����� X	 V �F�� 	
 &R'�S ?X�Y ?�P

  	  
	�k &�
�5  
�� y=
 =  �5.O5 ef {O�
[9 �=	 y=
 
  �

y=
 
  = �O���Y m
�Ov 
�)O'	7W> ?=
 �5 C4��)� m
�v

 ���(J �5 &����< 
	��  ?=
 �5 ef {�
[9 Q= cm�m
�v 

���Y �b7O� V 	  
	�Ok 
�)O'	7W> = _O� _45 �Gv�� 
   �O5 V.

5 ~���' � �0G�H I��J �>  	  1�6' V7�f ��  �OP 
  C�)4� 

 
�� =   =7E 
  �g% �8�5&�75�� .1	
�O0�P = &'	�)OY]+[

O4��: �O5 �09 =  ���> ?=
 �5  �S m��4�]9 
  ��/*X	 �_O9 

?=
 X	 ?
�O8H ?	�P 1 �>  �� ?	�5 ?�4(89 i����� y=


 V �F��	 
�)'	7W>�>7'  ._�	 ?	�5 ��'f 
�>q&��O��< 
	��  
��

 V74OO��< �OO�'f ?=
 �OO5 M�OO5 X	 ef �OO>&OO�  �OO� h	�OO`	 
  	
 

�48N9 
�)'	7W> �>7'._O�	 ?=
 X	 
�O8H _�OJ \4O]� ?	�P

 �)'	7W> �/� = V7�  �� �P
	��  &O� zWS 	
 
OW>7.�O��< �O5

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
5.

25
.1

.9
.9

 ]
 

                             3 / 13

https://dor.isc.ac/dor/20.1001.1.2251600.1385.25.1.9.9


��� ������	
��
��� ���
����� ���� ��,

4,(</��
���� )�=�)����� ��>
7 �� 
��� ?�@
7 �� ���(�A 	

)����� ���18�� ���(�A 	

4,(B/)����� C�DE�� �18�� ���(�A )����� >
7 ���(�A 	�� 

F�� 
��G� �� 

�V7� y
	[Y ~���'  �5
�b ��` _�	 ?��  
  
  \4O]� ?	�OP

  =7ECo�u iP�> I8� 
	7O�� �O5 &O0���0�	 ?@�'	 h�B�

*g %7�.
�5[� m��4�]9 
  ~���'  �OD�	 m	�O44j9 �O5 ��O5��

 
  V7� &W]W� 
  304� &04��W� ���9 m�B(6� 
�6� %	&/���' 

)P-h(�O�	 V76O' ��	
	 L���Ov = 
�O� y=
 ? �BO�k	 �O8W2 

��	 V7� ����Y 
	�k &5��X
	 .�5	 ����� _�	 
  7O�72 ��` =  	7

 ?�OP���> 
  ?�O4(89 i����O� y=
 X	 V �F��	 ?	�5 &R'�OS 

��	
	 5 ��E�` _�	 �/� = V7� ����O> ?=
 
  &OG�H m
�v

 �O�	 V7� 	�2	 i���Xf  
�� .m�6O���Xf ~��O�' �O5 �O2�9 �O5

 &5�D9�5��  �O�S	 �< 304O� &04��OW� ���9 &5��X
	 �5 V7�f 

m	�44j9 1	[4� = V7� V7O�  �D�	
 �O4��: �
�O��/�> 1	�O9 

 �0G�H I��J = 7��89 ���b7� �(6���	 V.

</	
��
� ����
� >
7 


  ��` _�	 �4)O� 
  ���> _4��` 
  &����< V
	��  = 

  =
= ?=
 �5 ef = V7� IB' 
�)'	7W> V7WW> zWS ?	�P

 V74��< ��'f&� �� .740� ?	�P _�	 ?=
 X	 _� \��9 V7� V

V
	��  
�8H �PV �> �;	 
  =7W�	�� (89 4��� ��/� = V7

 ?=
 X	 
�)'	7W> 
�8H �>1f = V  &O� tOWS 	
 >OW7.?	�O5

 y=
 =  X	 ��` _�	 ?	�2	&�1	�9 V �F��	  �O> .y=
 
 

 V
	��  ��` �b �=	 V
	��  � 
	  Q�' &GS	  &����< ?�P ?�OP

 &O� ?X�O��2 ���Ob &2
�OS e�Ok 1=
  
  &����< 7'�O��

GZ�?�� )
(=)�(�V
	�O�  ��O` �Ob Q=  y=
 
  =?�OP

 V
	��  � 
	  Q�' &2
�S &����<  &����< ?�P e�Ok 1=�45 


&� ?X���2 ���b �7'��3Z�)c.(

H/2/)����� >
7 �18�� ���(�A 	�� 

V
	�OO�  ��OO` _OO�	 
  ���OO> e�OOk 3OOS	  
  &��OO��< ?�OOP

 &� ?X���2 7'�� .��[� 1f ��` _�	 	�b ��&�1	�O9 &��O�9 

?	�P  	  
�8H &����< V
	��  ?=
 X	 	
 V7� V740� .�OD4�' 
 

 	74< ?��645 iP�> 	�P ?��   �O> = V?�O�  
�)O'	7W> ��W4��O<

&� 7�f .= V7O� {�
[9 ������< ?=
 
  ��< \��9 &'���2 ef

	�OP 1 �b  �� X	 7N5 L	 7OD� = V7O� ef V�O4S� 1[O(�  
	= 

5 ��< \��9 �&� 
  y �Y 7�f .

</</�� >
7)��� �!��8 ���(�A 	�� 

&9
�v 
  ?	�O5 &OGS	  &��O��< V
	�O�  ��O` X	 V �F�O�	 �b 

5 �P���b X	 &�N5 �	[2	 1��74q T�' 34� ?7O��5 3Z6� ���b 

&� 1	�9 X	 V
	��  ��` &2
�S &����< ?�P V �F��	  �> ._�	 
  

��`V
	��  �P
 �5 &����< ?�4)O� 
  ���O> &2
�OS e�k ?= 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
5.

25
.1

.9
.9

 ]
 

                             4 / 13

https://dor.isc.ac/dor/20.1001.1.2251600.1385.25.1.9.9


��� ������	
��
��� �����
��� ���� ��+

4,(I/� )�=� ��
���)����� �����
�� >
7 �� 
��� ?�@
7 �� ���(�A 	

���! 6/$�
�� 	��� 
��� � @ J�G�+� 

0���� :<BL M���
@ :NLHz��O,� 9
! :PBL9
� �

� :<<R ���:6PSF

�����Q C�@
R 

BTU/HR 

48�� 	��� 

ºC 

S��8 	��� 

ºC 

$��
! 

A

J��E 

Kw 
�4NJ=A ��$$$ DB=�
 WB=
� DB=c� WB=
" �/�� ��/


�4NJ=B ���$$ DB=
� WB=�� DB=�� WB=
c c/� $
/


���
  IB' ���> _4��` 
  	�P 
�8H ?�P&��O� .30O� )c(

V
	��  ��` V
	7O2 ?=
 
  V7O� IBO' ��O]�� &����< ?�P

 1�6' 	
 &2
�S&�7P .

��O` _�	 ��[� 
  1f 1 �O5 V �O� 	�O� 
�O` �O5 �O> ?

&� 1	�9 �4P Q�D'	 1=75 ���O> &OGS	  ?	[O2	 
  ?�44j9 �'�Y

 IB' 1f &2
�S e�k 
  	
 C�)4� _�	�> .��O` _�	 306�

 1f 
  	���b?�OPX
  = ����0O� X	 	�P ?
	7�� ��	 _0��

 5 �'75 
   �2�� � �� V746> _� 3S	  ._�	 
  
	7O�� m
�v

 ?=
 �O5 �4;�O9 1	[O4� �OD4�' 
  = V7O� ���> 	�P ?��  iP�>

 
�)'	7W> [4'>���&� ��.

</B/	
��
� ����
� >
7 T��D� � ���U� 

�'X 1�0�	 ��` _�	 
  
�)'	7W> &Y X ��O` �5 �)���� 
 

 
�)'	7Wb ?=
 �5 ef C4��)� i��< C> 
�4)5&� �O� X	 	�O�X 

5 &����< V
	��  �1	�WH �4(89 �U�	= &� V �F��	 �O� �GOv�� =  

X	 
�)'	7W>V
	��  �PX �� ��	 .	 _4W��P e�O�
 1�0� ��O�	 

ef &� _45 X	 
�)'	7W> ?=
 �5 
 ef �O5 
�)O'	7W> 	�O�X  =


 C4��)� n��9�)4' .��O�	 ?	
	  &��BO� ef �> &9
�v 
 

 ?=
 �OO5 ��OO�	 _OO�	  �OO2= X	 �GOOv�E e�OO�
 7OO��5 &OO0�'

���
  �D�	 ����< ?�P&� ��5 �>�1�O0�	 ������< &'	X
	 34� 

 5 ��'f ���N9 �	  �2= &�E	
 
.��O` _O�	 306O� _������

 ef X	 V �F��	 �5 X�4' = ���> V7� Q��9 �W�[P i�	[�	��	.

B/	��' +�A 	�'"
7 TG� � C8�� 

m�BO(6� �O5 ?X�OY ���O> V�R�O�  X	 ��` =  ?	�2	 ?	�5 

&W� ��X V �F��	 1	��	 ?X�Y ���> �>�� �S�� 7�.m�B(6�

  
	7'��O�	 {O8` �O5 V�R�O�  &W�BS 2852 =7O2 
  �)�(fV7O� 

�OO�	.~WOO� �OO�  1f 
  �OO> &��OO�G]� �	�OO5 ~W�
�6OO� =

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
5.

25
.1

.9
.9

 ]
 

                             5 / 13

https://dor.isc.ac/dor/20.1001.1.2251600.1385.25.1.9.9


��� ������	
��
��� ���
����� ���� �ug

4,(N/��+@ � �'V ���� ?�@
� ��
E 4=� ��

� 4,�� �� �'V � 

VX	7'	 ��4Y  �8� \�	�� IB' 
 7�3Z�)�(V 	  1�6O' V7O�

��	 .VX	7O'	 �O5 V=�H = ? =
= ?�OP��  � �O8� A	�OS ��O4Y

 	7Wb = 
�9	�<	=	 �5 	�P &2=�S VX	7'	 [4' 
�)' �O�	 V7O� ?�4Y .

T�O' 3O<�b���9 X	 ��  ?�4Y VX	7'	 ?	�5T�O5 �Ob 7O� V �F�O�	 

V 	  C�)4� ?�4Y�'��	
 ?	 �5 V7� 3v= .V 	  m
�O> �7� ?�O4Y 

T�OOO' X	 V �F�OOO�	  
�OOO� AT-MIO-64E-3 �>�OOO� �S�OOO� 

National Instrument �OO�	 .�OO��'�5 ?	�OO5 Q�OO' X	 &)OO��' 
	[OO�	

LabView �� 7O� V �F��	 �>�� _4�P �5 ��5.ef _4��O9 ?	�O5 

i��< X�4'  
���5���� ?=
 ef 304O� 
	7� �5 d�4�E	 �P �O�	 

���� �C4wW9 �4� �1[(� �ef {�
[9 ��< 3��� �> ?�P ef {�
[9 

���� =\5	
 ?�P��	 .ef 1[O(� �ef h�B� 
	7�� _44N9 ?	�5

 \��9 �(6� 1��X 
  1f |U� m	�44j9 = V7� d
7� ����O'�>

 ef h�BO� ��O' �O5 �O5	�5 ��4�E 
  �> �4(89 ��' = V7� �8;

��	 �8��]� &��O� .ef �O�< 1	�O9 ?	
	 hp $�"/$�O�	.

���� ef {�
[9 &GS	  �Uk �5,���4G4� �Ob V �5 O5 &���S	
�O� �

�Uk "/g���4G4� 1f ?=
  �D�	7�.�5 &����< V
	��  ��OH CO> 

 =7E 
 ����4�'�� �e�q
�q �> V7� 34069 ?[G� �
= X	 1f 

��S�� ������< ?
	7�R' ?	�5 ��	7�.V
	��  VX	7'	 O5�?�O]'

 &E	�`7�IB' ���> _4��` 
  7'	��5 �>  ��.

B/6/+����Q 9�V�� )�=� '�


  ���> 	7�5	 i���Xf Q�D'	 ?	�5 i��O�Xf A�BO(� ��O9	

 
  5 &���N� ���E � =7E X	 7N5 = V7� ��S	7'	 
�>*gO�4k  �

74O�
 
	7O��< �O��E �O5 C�)O4� \�	�O� �b &�k= ?�OP���	
�< 

�O�	�k 1f &04��OW� ���9 }G�(� 7O� .C�)O4� ?	[O2	 �/O�

 IBO' ���> ?=
 �5  �5 V7� V ��f 38k X	 �> ?�4(89 
�)'	7W>

 5 V
�5=  7�72 ���E 
  ���> = V7� �X	 7N5 = V7� ��S	7'	 
�>

  =7E*gL	 7D� ��4k  '	 }G�(� ?�P���	
�< �O8; = ?�4Y VX	7

7� .i��O�Xf =  �OP I49�9 _�	 �5L�O8���9 &OU4]� \�	�O� 
 

 m=�F9 = V7� Q�D'	 1�)0� ~��O�' 
  \�	�O� �O5 &R�)O5 �O�'f 

��	  7P	�(' &U4]� .

I/+����Q W���� '�	)����� >
7 	�
� ��
V� 	�X�

�18�� ���(�A 

X	 �O9 �O��Y m
�Ov ���O> ?=
 �O5 &OFG�(� ?��6���Xf

 ~���' �]v�5��  O� 3Ov�E 1�OW4�`	 V7�f � .�=7O2 )
(

&5�D9 ~���' X	 &Z�6���Xf��?V
	��  ��` ?=
 �5 V7� Q�D'	 

&����<&GS	  1�6' 	
 &�7P .)i���XfA(

I/6/�����Q W���� ���
� 

&W]W� 
�6� %	&/���' )P-h ( �	�O5 i��O�Xf A
  3ZO�)"(

C�
��	 V7� .

&W]W� &�
�5P-h &� 1�6' > 7P  304O� �O4U�9 ?��  �

 =7E 
 °C�g &O�= ����� iP�b  =7OE 
  �O4(89 ?�O�  

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
5.

25
.1

.9
.9

 ]
 

                             6 / 13

https://dor.isc.ac/dor/20.1001.1.2251600.1385.25.1.9.9


��� ������	
��
��� �����
��� ���� �u�

� ½ · {¢ ê $w&½ç  wz ()  ç

5/12 C

15C

P

46C

56C

18C

h

17C

89C

� �
��� ê �w�½ç wz �� �ç

104C

1

23

4

4,(Y/3�������+@ � = �/��18�� ���(�A )����� >
7 � ���%D� C��" 	�
� �Z����)�����QA(

���!</�18�� ���(�A )����� >
7 3� ]��
� �����Q 	�� )��� )�����QA(

}
� 
���	
�< 7E	= ��`? �H �`�&����< V
	��  

�\4]� z6S e�8E ?	�P ?��  Co$/c"$/c"


\4]� �9 e�8E ?	�P ?��  Co�/
��/
�

�
���/�> X	 &2=�S  �8� ?��  Co$/�$c $/��

c
�)'	7W> X	 &2=�S  �8� ?��  Co$/�"$/c"

��� ���� X	 &2=�S  �8� ?�� �_4Co$/���/�


"
�9	�<	=	 X	 &2=�S  �8� ?��  Co�/��$/
�

�
�)'	7W> �5 ? =
= ?	�P ?��  Co$/c�$/��

�
�)'	7W> X	 &2=�S ?	�P ?��  Co$/��$/c�

�
�9	�<	=	 �5 ? =
= ?	�P ?��  Co$/�c�/�c

�$ 
�9	�<	=	 X	 &2=�S ?	�P ?��  Co$/��$/��

�� �/�f ���> &��B� 1���2 A�/�
�/�$

�
 @���= V
�$ 
�$ 

�� ef �4(89 &5  cm3/min %�
" 

�c ��< 
  1���2 
  ef &5  cm3/min %�"
$ 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
5.

25
.1

.9
.9

 ]
 

                             7 / 13

https://dor.isc.ac/dor/20.1001.1.2251600.1385.25.1.9.9


��� ������	
��
��� ���
����� ���� �u*

* ��+,& ê $w&½ç  ()  ç

408kpa, -6C

� ½ · {¢ ê $w&½ç  ()  ç
496kpa, 0C

P

1450kpa, 41C

2324kpa, 58C

h

387kpa, 15C

476kpa, 16C

1530kpa, 86C

2360kpa, 110C

4,(^/��+@ � = � /��18�� ���(�A )����� >
7 � ���%D� C��" 	�
� �Z����)�����QB(

°C�/*V7�f _4��< �O�	 .
 �O4(89 ��O]9 �OR�  h�O` X	

 �5 �> 
�9	�<	=	 V
����%c��O` ?	�O5 ��	 V7� V 	  1�6' 

�5 ?�4(89 i�����  &����< 
	��  ?��645 ��` ?	
	 �O�	 

1�6' �> ��O` _O�	 
  7O��89 �O;	 1 �5 ��645 V7WP  �O�	.

�P �5 �2�9 �5 _4W� 30� )"(Q�GN�&� �� Cb	�O9 
�Ob �b 

3Z4� ?�4(89 i����� X	 V �F��	 Q�RWP 
  ���> &O� �O� .

VX	7'	 �R�  h�` X	 &0���0�	 1���2 ?�4Y &� 1�6' �b 7P 

 V7� h�B� 1���2X	�/�*/�f  =7E �5 ��/�giP�> �/�f 

 =7E 
  �> ��	 ������.%1�6' 	
 iP�>&�7P  .1	[O4�

 ef &5  V7� �4(89  =7OE 
  cm3/min�*")�/��O5 �O�4� 

�H�� (= V �5 ef &O5  &O� �Y  =7OE 
  cm3/min�.
g 

)*�� �H�O� �O5 ��4� (�O�	  =7OE 
  &OWN� �/�%
 ef

]� ?	�P �5 = V7� �4(89 
	7� 
  1���2 \4&� 3��W�  �� .

&O��� 
�4)O5 �S�� �> 
�)'	7W> X	 &2=�S ?	�P ?�� 

 1f \O���� ?�O�  = 
�)'	7W> �4NJ= X	 �O�	  =7OE 
  �u

X	 = ����� iP�>  	�R4�'�� �2
 °C�+ �5 °Cu� �O�	 V74�
 .

�O�	 ���	7' &'	7Wq �44j9 
�9	�<	=	 X	 &2=�S ?	�P ?��  ��	

  =7E 
  =°C�, �O�	 V7O'�� &k�5 .�O5 ? =
= ?	�OP ?�O�  

1�6O' ?�O4(89 
�)O'	7W> ��` 
  �> 
�)'	7W> 1	[O4� V7OWP 

 &����< V
	��  \��9 \4]� ?	�P ?��  iP�>��	  =7OE 
  

°C�g��	 ����� iP�> .

I/</���
� �����Q W���� )�
%�)����� �� �

� ��+@ 	
�� 

�3Z4O� 
  1f m	�44j9 1	[4� = 
�6� 
	7�� X	 T�`	 ?	�5

��Xf '	 ?�R�  i� VX	7'	 �5 V=�H 1f 
  �b 7� Q�D �O�  ?�4Y

 
�6O� IBO' �O5 }OG�(� ��O�' 
  3Z4� 
   �8� 
�6� 1	[4�

VX	7'	 A�B(� ?��DW� ?�4Y7�.

�=7OO2 )�(�OO5 ��OO5�� &OO5�D9 ~��OO�' i��OO�XB1�6OO' 	
 

&� 7P .

&W]W� &�
�5P-h 
 30�)�(1�6'&�7P  �O;	 
  �> 

�O��< V
	�O�  X	 V �F��	 
  
�O��/�> X	 &O2=�S 
�6O� &�

  =7Ekpa��$ ��	 ����� iP�> )X	kpa
�"$�5kpa���$ 

V74�
 (
 �>  =7E�.%&� 1�6' 	
 iP�b 7OP  .h�O` X	

 iP�>  �2= �5 �R�  �4R�6q 
�6� �4U�9 
�O9	�<	=	 
�6O� �

X	 = ��	 ���	7' ? ��X iP�> kpac�" �5 kpa c$� �
 4V7

 =7E 
  &WN� ��	��%iP�> &� 1�6' 	
 7P  .5�m
�8H

 &O0���0�	 1�O��2 �5 I��W�� �> 
���/�> 
�6� �8)' �R� 

 &���N� ���E 
  ��	 &��B���/u�O��E 
  &O�= V �O5 

�5 &����< ��` X	 V �F��	��/� =7OE 
  �O> ��	 V74�
 

*$ %&� 1�6' 	
 iP�> 7P ._4��O< 
�6� �8)' iP�> �GH 

� �D4�' 
  = 
�)'	7W> ?��  17�f�)'	7W> 
�6
��	.

&� 1�6' [4' 304� �4U�9 ?��  &�
�5 �O�  �O> 7OP ?

X	  �8�°C�, ?�O�  �O5 &���N� ���E 
  °Cu� ��O` 
  

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
5.

25
.1

.9
.9

 ]
 

                             8 / 13

https://dor.isc.ac/dor/20.1001.1.2251600.1385.25.1.9.9


��� ������	
��
��� �����
��� ���� �u�

���!B/)��� �18�� ���(�A )����� >
7 3� ]��
� �����Q 	��)�����QB(

}� 
 ���	
�< 7E	= ��`? �H ��`&����< V
	��  

�\4]� z6S e�8E ?	�P ?��  Co�/c��/c�


\4]� �9 e�8E ?	�P ?��  Co$/
c$/
c

�
���/�> X	 &2=�S  �8� ?��  Co$/��$ $/�"

c
�)'	7W> X	 &2=�S  �8� ?��  Co$/��$/c�

��� ���� X	 &2=�S  �8� ?�� �4_Co$/�$/"

"
�9	�<	=	 X	 &2=�S  �8� ?��  Co$/�"$/��

�
�)'	7W> X	 &2=�S ?	�P ?��  Co$/��$/��

�
�9	�<	=	 �5 ? =
= ?	�P ?��  Co$/
�$/
c

�	 &2=�S ?	�P ?��  
�9	�<	=	 XCo$/���/��

�$ �/�f ���> &��B� 1���2 A�/�$
/�

�� 
���/�> &2=�S 
�6� kpa 
�"$ ���$ 

�
 
�)'	7W> X	 &2=�S 
�6� kpa 
�
c �c�$ 

�� �� ���� X	 &2=�S 
�6��_4kpa c�� c$� 

�c 
�9	�<	=	 X	 &2=�S 
�6� kpa c�" ��� 

�� �4(89 &5 efcm3/min %�
" 

�" ��< 
  1���2 
  ef &5  cm3/min %�"
$ 

�O�	 �O���� iP�> &����< V
	��  .1f �O2�9 IO��2 �O�0' 

	?��  �> ��°C�, L�8���9 1�O��� T�8�	 ?��  �5 �5	�5**


�6� 
 kpa
�
� V �5 ?��  =°Cu� [4' �O8���9 �O5 �O5	�5

 1���� T�8�	 ?�� **
�6� 
  kpa���� �	� �S _�	 �> 

1�6' 6���Xf �]v V7WP ��?3O5�k �Ok  = V7O� Q�OD'	 

&5�D9 ~���' ��8k {5�U9 
  zO4��W� ���9 T�8�	 �=	72 �5 

��	 .�O� ���� X	 d=�S 
   �8� ?�� � =7OE 
  _4°C�

P�> ��	 ����� i.�2�9 7��5 ��8�	�>�>  5��O�=��� 34� 

 &��	7P ��=��� = n��9 |U� �� ���VX	7'	 YV7� ?�4 �� 

 
  
�9	�<	=	 &Nk	= ?��  �5 �b ��	  7WP	�S &�b h��S	

h�v 35�k �w'��	 .

�
	7� ? �H ���E 
  V7� h�B� &0���0�	 1���2 +/�g

 =7OE �O5 &��O��< V
	�O�  ��` ?	�5 �> V �5 �/�f*/+�O/�f 

��	 ����� iP�>  =7E 
  �>��%&O� 1�6O' iP�O> 7OP  .

ef &5  1	[4� V7� �4(89  =7OE 
  [4'�/r�H�O� �O5 �O�4� 

��	 .ef &5 �6S�q  =7E 
  *�r �H�� �5 ��4� ��	 .

 =7OE 
  
�)'	7W> X	 &2=�S ?	�P ?�� °C�, �O2
  

X	 = ����� iP�>  	�R4�'��°C�r �O5 °C�+ �O�	 V74O�
 .

iP�O> ���E _�	 
  [4' 
�9	�<	=	 X	 &2=�S ?	�P ?�� 

 = ��	 ���	7' &'	7Wq°C�r �5 °C�/����	 V74�
 ._�	

 &� 1�6' )'	7W> ?��  iP�> �> 7P  ?=
 �5 &FW� �4;�9 
�

 ��  �0G�H��	 ���	7' 304� &Y7WW> .

N/>
X7 	�
X� ��
V� �����Q W���� )���X�� �X� 	

�!��8 ���(�A 

�=72)c(&5�D9 i���Xf ~���' i��O�Xf �C�?	�O5 ��O`

V
	��  P&2
�S &����< ?� 1�6' 	
 &�7P .

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
5.

25
.1

.9
.9

 ]
 

                             9 / 13

https://dor.isc.ac/dor/20.1001.1.2251600.1385.25.1.9.9


��� ������	
��
��� ���
����� ���� �uu

���! I/)��� �!��8 ���(�A )����� >
7 3� ]��
� �����Q 	��)�����QC(

�
�)'	7W> ���E -? �H &����< V
	��  


\4]� z6S e�8E ?	�P ?��  Co�/c�$/c�

�\4]� �9 e�8E ?	�P ?��  Co�/
"�/
"

c��9	 z6S e�8E ?	�P ?��  Co$/
"$/
"

���9	 �9 e�8E ?	�P ?��  Co�/���/��

"
�)'	7W> X	 &2=�S ?	�P ?��  Co$/�$$/"$

�
�9	�<	=	 �5 ? =
= ?	�P ?��  Co�/
c�/
�

��9	�<	=	 X	 &2=�S ?	�P ?��  
Co$/���/�


����> &��B� 1���2 A$/�
"/�$

�$ ef �4(89 &5  cm3/min %�$� 

�� ��< 
  1���2 
  ef &5  cm3/min %�"
$ 

�
 1[(� �5 &�6Y�5 ef ?��  Co%
�

V
	��  i���Xf _�	 
  V7O� ��S�O� &����< ?�P �O5 e�Ok ?=
 

IB' ���> &2
�S7�.�O5 &2
�OS e�Ok IB' �5 �> �D'f X	 

OO���  IBOO' 1�OO0�	 ���OO> ?=
?=
 �OO5 ��DWOO� 
�6OO� = ��DW 

���� 
�)'	7W> ?�P 
�9	�<	=	 =�O�	7'  �O2= m�BO(6� 	lO�

 
   �8� VX	7'	 i���Xf _�	 
  7��89 3Z4� �O5 = 7O� �R' ?�O4Y

VX	7'	 �F�b	 �P���	
�< ���� ��4Y�7.

_/2/���
� >
X7 	�
X� ���X��Q W���� )���X�� �X� 	

�!��8 ���(�A 

1�6' i���Xf ~���' &�
�5&�7P  X	 &��BO� �O/�f 1	[4� �> 

�*  =7E �5 �/�f ./�g =7OE 
  �O> �O�	 V74�
 �/�f ��%

1�6' 	
 iP�>&�7P  .
 
�)O'	7W> X	 &2=�S ?	�P ?�� 

  =7E°C�g 1�6' iP�> &�7P  X	 &O2=�S ?	�P ?��  =

=	  =7E 
  
�9	�<	°C*�O�	 �O���� iP�> .�OP���	
�< ���O�

L�8���9 �wE�� 35�k m	�44j9 �� = V �5 �5�; �O�	 ��O�	7' ?	 .

&����< 
	��  ��` �5 i���Xf _�	 ~���' �)���� &OGS	  1�6O' 

&� 7P  ��` _�	 
  &0���0�	 1���2 h�B� iP�> 
	7�� �> 

1f �GH �> ��	 V7� ���> 	
&�1	�9 O5 ��O� 9 3O�� ��4)OF

�> .&GS	  &����< V
	��  ��` 
 V
	��  �OP ���O> 3OS	  
  

V �5 IB' =?=
 X	 
�)O'	7W> X	 ?
�O8H ?	�OP &��O�9 	l�

 
�8H e�`�� ?������< �> = ViP�b 	�OP 
  ?��6O45 ?��  

&� m
�v zWS ���5 
�)'	7W> =  �4Y&� �� .��O` 
  �O�	

 ���< V
	��  1�q &2
�S &����< V
	��  &2
�S e�k ?=
 &�

 = &2
�S V
	��  _45 = ��	 V7� IB' V
	�O�  �OP &OGS	  ?

ef ���E 	l�  
	   �2= �Gv�� = ��O�	7'  �O2= 3O��> ?7W5

 &����< V
	��  ?=
 X	 _� \��9 V7� V740� ?	�P X	 ?
	7��

 
�8H e�`��&�' 7Wb .�D4�' 
  
  �Ob ?
	7O�� �5 	�P ��O`

V
	��  &GS	  &�  �� �7�zWS O�'& �O� ._O�	 sO�
 ?	�O5

 &� 306� 1	�9 V �F�O�	 ?7OW5X
  ?	�O5 &04�O�M ?�P
	�' X	

  �> 	  iP�> 	
 	�P �6' = ��F' 1	[4� �9.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
5.

25
.1

.9
.9

 ]
 

                            10 / 13

https://dor.isc.ac/dor/20.1001.1.2251600.1385.25.1.9.9


��� ������	
��
��� �����
��� ���� �u�

���!N/���%D� >
7 �� �����Q 	�
� 4,�� �,��� ����
� J�G�+� 

°CT4= $/$T3= $/��T2= $/��$  T1= $/�"

kpa P4=c�� P3=
�
c P2=
�"$ P1=c�" 

kj/kg h4= 
/���  h3= 
/���  h2= �/���  h1= �/
"�  

m3/kg v4= $��"/$v3= $$$����/$v2= $���/$v1= $�"�
/$

kj/kg ºK s4= cc�$/$s3= c�"�/$s2= ��
�/$s1= ����/$

���!Y/�18�� ���(�A )����� >
7 �� �����Q 	�
� 4,�� �,��� ����
� J�G�+� 

°CT4=- $/"T3= $/c�T2= $/�"T1= $/��

kpa P4=c$� P3=�c�$ P2=���$ P1=��� 

kj/kg h4= $�/��h3= $�/��h2= �/�$�  h1= �/
"
  

m3/kg v4= $���/$v3= $$$���/$v2= $��"�/$v1= $""��/$

kj/kg ºK s4= ��c�"/$s3= ���/$s2= ����/$s1= ��c/$

Y/4,�� �
,1%` J�G�+� 3� ]��
� J�
��=� 

~���' �5 �2�9 �5�5��  6���Xf 
  V7�f ��?�� &5�D9 ��5

 &GS	  &����< V
	��  ��` �5&�1	�9 &04��W� ���9 m�B(6� 

	
  �O0G�H I��OJ = 7O��89 �O;	 �7��89 �4��: �G�2 X	 304�

 �8OO��]� �OO> 1	[OO4� =?�OO4(89 i����OO� y=
 m	�4;�OO9
	

 �b �(6� .&��O��< V
	��  ��` ?	�5 m�8��]� _�	 &OGS	  

Q�D'	&��� ��=72)�(�= ��  ��` _�	 
  	��X 
�6� 
  �8� 

?����)k VX	7'	 304� }G�(� �5 = ��	 V7� ?�4Yn��	 �O�'f 

&OO� 1	�OO9  �OO8� &04��OOW� ���9 m�BOO(6� **	

 ?����)OOk 

}G�(� 
�` �5�4k  ?�� �8��]��> .&����< V
	��  ��` ?	�5

 &2
�S&�1	�9 X	 �)���� ?	�OP ?�O�  = &��BO� �O/�f 
	7�� 

�O> 1	[4� 
�9	�<	=	 = 
�)'	7W> �(6O� 	
 &��BO� 1	�O9 iP

�> .


   �8� &04��W� ���9 m�B(6� 	7�5	 m�8��]� Q�D'	 ?	�5

 q ���' V 	  X	 V �F��	 �5 304� �'�Y
�� ?�OP &O5�D9 �O5 �O�  

&� _44N9 &04��W� ���9 �=	72 = V7�f ��'7.X	 V �F��	 �5 �/�

 � �8� &5  �
���/�> 1	�9 �5 ��5�� �� ��� &04��W� ���9 \5	=


��: �(6O�  �O0G�H I��J = 7��89 �;	 �7��89 �4 &O�  �O� .

_�	 ?	�5 @���= = �/�f X	 V �F��	 �5 
�>�5��  1	�O9 	7�5	 V7�f 

���> &��B� �� �N� X	)�(�8��]�&� �� �/� =V �F�O�	 �O5

X	 �� �N� 
���/�> 
�> �O� �N� �)
(� �O8� &O��2 &O5  
	7O��

 �8��]�&� �� .�2 &5  X	 V �F��	 �5 &��5��  V7�f &�1	�O9 

7��89 �4��: �� �N� X	 V �F��	 �5 	
)�(�8��]��> .�;	 �� ���

 [O4' 304O�  �O0G�H I��J = 7��89 O5 �IO49�9 X	 V �F�O�	 �O5

 mM �N�)c(=)�(&� �8��]� 7'�� .

φ= cosVIWc )�(

12

c
.

hh
W

m
−

= )
(

( )31
.

c hhmQ −= )�(

( )31c hhq −= )c(

12

31
hh
hh

−
−

=β )�(

&04��W� ���9 m�B(6� �O5 3Z4O� }OG�(� ��O�'
   �8�

 V 	  n��	 �=72 ?�P)�(�5�O�  &O� ��O` ?	�O5 �Ob 7O�f

 
  &���N��=72)�(
 &OGS	  &��O��< V
	��  ��` ?	�5 =

�=72)"(��	 V7� V 	  1�6' .���O'��X �=	72 _�	 
 )�(

	 X	  �8� &2=�S �5 ��5�� ���O'��X �
�9	�<	=)
(�O5 ��O5��

 ���'��X �
���/�b X	  �8� &2=�S)�(&O2=�S �O5 ��O5��

 ���'��X = �
�)'	7Wb X	  �8�)c(X	  �O8� &O2=�S �O5 ��5��

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
5.

25
.1

.9
.9

 ]
 

                            11 / 13

https://dor.isc.ac/dor/20.1001.1.2251600.1385.25.1.9.9


��� ������	
��
��� ���
����� ���� �u.

���!^/�18�� ���(�A )����� >
7 3� ]��
� J�
��=� W���� 

J�
��a� �b �� �18�� )����� >
7 ���%D� >
7 �"�� 
�����A 

��%%
$�� 
c�
 Watt Wc
�
+%"�/�
�"/c"gr/sec M
��+%���� "�$� Watt Qc
��+%�"� �c
 kj/kg qc

��+%�/c��/
-β

��� ���� _4��	 .&Z4��OW� ���9 \�	�O� 17O� �(6� X	 7N5

 }G�(� ���' 
   �8�&�1	�O9 y=
 = mM �ON� X	 V �F�O�	 �O5

 
 X�4'  
�� ?�P���	
�< 38k 
  V7� ��	
	 �8O��]� 	�O> 
  �O>  

�=72 )�(��	 V7� V 	  1�6' .1��P �O> 
�`
 �=7O2 )�(

V7� V 	  1�6' h�BO� &OGS	  &��O��< V
	�O�  ��` 
  ��	 


���/�> 1	�9��%��	 V7� ���> .304O� 
   �8� &��2 &5 

�*%7��89 �4��: ���%7��89 �;	 ��+%
  �O0G�H I��OJ =

 =7E��%��	 �����  �8�5.

Y/3V��� 	
�� 

V 	  ~���' &�
�5 1�6' &5�D9 ?�P&�7P  ?�4Y
�O05 �5 �>

&��O��< 
	�O�  ��O` ?	�O2	 {��` X	 ?�4(89 i����� y=


 &GS	 &�1	�9\4]� ?	�P ?��  
   =7OE °C�g  =7OE �O9 �

�� %h�B� 
 ?@�'	 &Z���Z�	���v �O2�&�O> .&OGH CO�


 �&0���0�	 1���2 h�B� 
  iP�>���� �4��: �O�W9 �O' &6O�

 &�' iP�> ��645 1f 
	7�� �0G5 75�� [4'&� �� .~���'�5�O�  

1�6' V7�f&�7P   =7E �9 7��89 �4��: �>��%35�k i�	[O�	

��	 .5��OR�  m
�8H tO4WZ9 _O�	 X	 V �F�O�	 �O5 
  �O�W9 �O'

 ���v ��5 h�B� &��2&� �� &Y7OWW> zWS m
7k �5 �0G5 

V =[�	 [4' ���>&��� .��O> 304O�  �O0G�H I��OJ �8O��]

 304� &5��X
	 &���' �S����	 1�6' &�7P  �9 1f 
	7�� �>

 =7E��% �8�5 ��	 ����� .6���Xf ���� ~���'��?V7O� Q�D'	 

\4]� ?��  
  _45c$-�g&OR�P  	�R4�'�O� �O2
  1�6O' X	

 iP�> 304O� 7��89 �4��: i�	[�	 = &0���0�	 ?@�'	 h�B�

 
	  .

~���'�5��  ��O� ?	�5 V7�f X	 V �F�O�	 �O5 ?�O4(89 i��

V
	��  1�6O' &2
�S &����< ?�P &O� 7OP  iP�O> 1	[O4� �O> 

 =7OE �9 y=
 _�	 
  ��5 h�B��g%�O�	 �Ob �O5 �8)O'

 ��`V
	��  �P���> &GS	  &����< ?�O�	 .3O4�  _O�	 iP�O>

 ef 1�0�	 Q7H V7� V740� ?	�P �4)� 
  3��> ?7W5��	.
 

m
�v Q�OD'	 V
�O< ���Ob &OGS	  1���S�O� 
  m	�O44j9 X	 ?	

&� 1	�9 �wE�� 35�k 
	7�� �5 [4' 	
 ��` _�	 m	�;	 i�	[O�	 ?	

 �� ��S	 �< 1f �5 ?7N5 m��4�]9 
  ��	 74�	 �b  	  .

������E � 
,+� 

74�O� V�R6'	  �6P=�< �'=�N� X	 	
  �S �Z69 I9	�� V7W)��'

X	 ���� ����E �	�5 X	�P	 1	��q&� Q�H	 V@=�< _�	 Q�D'	  
	 .

c!�
� 

1. BS 2852: Part 1: “Testing for Rating of Room Air-
Conditioners,” British Standard Institution, 1982. 

2. Cengel, Y. A., and Boles, M. A., Thermodynamics, An 
Engineering Approach, 3rd Ed., pp. 620, McGraw-
Hill, Boston, 1998. 

3. Dossat, Roy J., Principal of Refrigeration, pp. 398, 
Prentice Hall, New Jersey, 1991. 

4. Baloney, P. L., Refrigeration and Air Conditioning,
pp. 411, Hanna Publishers, Delhi, 1997. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
5.

25
.1

.9
.9

 ]
 

                            12 / 13

https://dor.isc.ac/dor/20.1001.1.2251600.1385.25.1.9.9


��� ������	*��
��� ���
����� ��,� �ur

5. Brown, W. K., “Fundamental Concepts Integrating 
Evaporative Techniques in HVAC systems,” 
ASHRAE Transactions, Vol. 96, Part 1, pp. 1227-
1235, 1990. 

6. Mekler, G., “Evaporative Cooling: A versatile tool for 
HVAC design,” Consulting/Specifying Engineer,
pp.90-96, Oct. 1990. 

�.	 ���=  &2�E.�”b X	 V �F�O�	 �4;�9 &�
�5 ?�O4(89 
�)O'	7W

 
�)'	7Wb ?�D5 �	�P �&R'�S ?�P���b  �ZG�H 
  &“���6'

 ��OO� �1��FOOv	 &�NWOOv V�R6OO'	  �����OO�	

�V
��OO�
�

A�c�%����7WF�	���
 .

�.	 ���=  &2�E.�”	
�Ob I��OJ i�	[O�	 ?X�OY ?�OP���b &�

1��OO�X�S &�	�OOP = ef \�	�OO� ?	�OO5�“V@=�OO< y
	[OOY 

�7� 1��X�� �5 &9��4�]9 �1���X�S 1���	 ?[�
 ���'�5 = ���

���$.
9. Goswami, D. Y., Mathur, G. D., and Kulkarni, S. M., 

“Experimental Investigation of Performance of a 
Residential Air Conditioning System with an 
Evaporatively Cooled Condenser,” Journal of Solar 
Energy Engineering, Vol. 115, pp. 206-211, Nov. 
1993. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
5.

25
.1

.9
.9

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            13 / 13

https://dor.isc.ac/dor/20.1001.1.2251600.1385.25.1.9.9
http://www.tcpdf.org

