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Example: - A two cylinders Freon (134a) compressor has a Bore 

and Stroke 5.65 and 5 cm respecting. It is speed 1420 rpm 

volumetric efficiency 𝜉
𝑐.𝑣

= 100%  working fluid reaches 

expansion valve at 40℃ and the temperature of its suction -10℃:- 

a- Find the mass of the refrigerant, heat capacity and COP? 

    b- Find the mass of the refrigerant, heat capacity and COP if 

the clearance factor is 4%? 

    

Solution: - 

ℎ1 = 393
𝑘𝐽

𝑘𝑔
 

ℎ2 = 426
𝑘𝐽

𝑘𝑔
            

ℎ3 = ℎ4 = 258
𝑘𝐽

𝑘𝑔
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A: - 

 

  

�̇�𝑑 = 𝑁.
𝜋𝐷2

4
. 𝐿.

𝑟𝑝𝑚

60
 

�̇�𝑑 = 2 ×
𝜋(5.65 × 10−2)2

4
× 5 × 10−2 ×

1420

60
 

      = 5.95 × 10−3
𝑚3

𝑠
 

�̇�1 = 0.099
𝑚3

𝑘𝑔
  𝑆𝑝𝑖𝑐𝑖𝑓𝑖𝑐 𝑣𝑜𝑙𝑢𝑚 𝑓𝑟𝑜𝑚 𝑐ℎ𝑎𝑟𝑡 

𝑚𝑓 =
5.95 × 10−3

0.099

̇
= 0.06

𝑘𝑔

𝑠
      𝑀𝑎𝑠𝑠 𝑜𝑓 𝑊𝑜𝑟𝑘𝑖𝑛𝑔 𝐹𝑙𝑢𝑖𝑑 

 

𝐶𝑂𝑃 =
ℎ𝑒𝑎𝑡 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦

𝑤𝑜𝑟𝑘 𝑑𝑜𝑛𝑒
=

�̇�𝑓(ℎ1 − ℎ4)

�̇�𝑓(ℎ2 − ℎ1)
 

ℎ𝑒𝑎𝑡 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 = �̇�𝑓(ℎ1 − ℎ4) = 0.06(393 − 258)     

= 8.1 𝑘𝑊 

ℎ𝑒𝑎𝑡 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 =
8.1

3.5147
= 2.3   𝑇𝑜𝑛 
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𝐶𝑂𝑃 =
(ℎ1 − ℎ4)

(ℎ2 − ℎ1)
=

(393 − 258)

(426 − 393)
= 4.09 

 

 

b: - 

𝜉𝑐.𝑣 = 1 + 𝐶 − 𝐶 (
�̇�𝑠

�̇�𝑑

)   𝑖𝑒   𝜉𝑐.𝑣 = 1 + 𝐶 − 𝐶 (
�̇�1

�̇�2

) 

 

𝐹𝑟𝑜𝑚 𝑐ℎ𝑎𝑟𝑡 �̇�𝑑 ⇉ �̇�1 = 0.099
𝑚3

𝑠
   𝑎𝑛𝑑  �̇�𝑠 ⇉ �̇�2 = 0.025

𝑚3

𝑠
 

𝜉𝑐.𝑣 = 1 + 0.04 − 0.04 (
0.099

0.025
) = 0.88 

�̇�𝑑 = 5.95 × 10−3 × 0.88 = 5.24 × 10−3
𝑚3

𝑠
  

�̇�𝑓 =
�̇�𝑑

�̇�1
=

5.24 × 10−3

0.099
= 0.053

𝑘𝑔

𝑠
 

𝐶𝑂𝑃 =
ℎ𝑒𝑎𝑡 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦

𝑤𝑜𝑟𝑘 𝑑𝑜𝑛𝑒
=

�̇�𝑓(ℎ1 − ℎ4)

�̇�𝑓(ℎ2 − ℎ1)
 

ℎ𝑒𝑎𝑡 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 = �̇�𝑓(ℎ1 − ℎ4) = 0.053 × (393 − 258)     

= 7.15𝑘𝑊 

ℎ𝑒𝑎𝑡 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 =
7.15

3.5147
= 2.03   𝑇𝑜𝑛 

𝐶𝑂𝑃 =
(ℎ1 − ℎ4)

(ℎ2 − ℎ1)
=

(393 − 258)

(426 − 393)
= 4.09 


