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منظومات التجميد 
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12-10 A condenser manufacturer guarantees the U value under operating conditions to be 990 W/m2.K based on 
the water-side area. In order to allow for fouling of the tubes, what is the U value required when the condenser 
leaves the factory? Ans.1200 W/m2.K 

Solution:-  

1
𝑈𝑈𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖.𝐴𝐴𝑖𝑖

=
1

𝑈𝑈𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖.𝐴𝐴𝑖𝑖
+

1
ℎ𝑓𝑓𝑓𝑓𝐴𝐴𝑖𝑖

 

 

1
𝑈𝑈𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖.

= 𝐴𝐴𝑖𝑖
𝑈𝑈𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖.𝐴𝐴𝑖𝑖

+ 𝐴𝐴𝑖𝑖
ℎ𝑓𝑓𝑓𝑓𝐴𝐴𝑖𝑖

                   
1

𝑈𝑈𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖.
= 1

𝑈𝑈𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖.
+ 1

ℎ𝑓𝑓𝑓𝑓
 

 
1
990

= 1
𝑈𝑈𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖.

+ 0.000176                1
𝑈𝑈𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖.

 = 8.3411 x 10-4                       𝑈𝑈𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖.= 1198.89 W/m2.K 

 

 

12-11  In Example 12-3 the temperature difference between the refrigerant vapor and tubes (to – tos) was initially 
assumed to be 5 K in order to compute the condensing coefficient. Check the validity of this assumption. Ans. Δt  
from 8.2 oC to 12.3 oC 

Solution:- 

q = ho Ao (to – tos)  from example solution              101.6 = 1528 x 8.43 x Δt      

Δt = 7.88 oC 

 

 

 

 

 

 

 

 

 

 

 

 

𝑈𝑈𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖.= Operating U value. 

𝑈𝑈𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖.= Factory U value. 
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