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Table 15-5 Thermal conductivities and viscosities of saturated refrigerant liquid and 

vapor 
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Problem. 1: An air-cooled condenser is to reject 70 kw of heat from a condensing refrigerant 

to air. The condenser has an air-side area of 210 m2 and a U value based on this area is 0.037 

kW/m2.K; it is supplied with 6.6 m3/s of air, which has a density of 1.15 kg/m3. If the 

condensing temperature is to be limited to 55 C, what is the maximum allowable temperature 

of inlet air? 
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Problem. 2: An air-cooled condenser has an expected U value of 30 W/m2.K based on the 

air-side area. The condenser is to transfer 60 kW with an airflow rate of 15 kg/s entering at 

35 C. If the condenser temperature is to be 48 C, what is the required air-side area? 

Note;  
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Problem. 3: A shell-and-tube condenser has a U value of 800 W/m2.K based on the water-

side are and a water pressure drop of 50 kPa. Under this operating condition 40 percent of 

the heat-transfer resistance is on the water side. If the water-flow rate is doubled, what will 

the new U value and the new pressure drop be? 

                   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

New Pressure Drop: 
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Problem. 4:  What is the UA value of a direct-expansion finned coil evaporator having the 

following areas: refrigerant side, 15 m2; air-side prime, 13.5 m2, and air-side extended, 144 

m2? The refrigerant-side heat-transfer coefficient is 1300 W/m2.K, and the air-side 

coefficient is 48 W/m2.K. The fin effectiveness is 0.64. 
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Problem. 5:  A refrigerant 22 system having a refrigerating capacity of 55 kW operates with 

an evaporating temperature of 5 C and rejects heat to a water-cooled condenser. The 

compressor is hermetically sealed. The condenser has a U value of 450 W/m2.K and a heat-

transfer area of 18 m2 and receives a flow rate of cooling water of3.2 kg/s at a temperature 

of 30 C. What is the condensing temperature? 
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Problem. 6: Calculate the mean condensing heat-transfer coefficient when refrigerant 12 

condenses on the outside of the horizontal tubes in a shell-and-tube condenser. The outside 

diameter of the tubes is 19 mm, and in the vertical rows of tubes there are respectively, two, 

three, four, three, and two tubes. The refrigerant is condensing at a temperature of 52 C and 

the temperature of the tubes is 44 C. 

 

 



 

       

Al-Mustaqbal University College                                          http://www.uomus.edu.iq/ 
 37 

 

Class: Fourth Stage 

Subject: Refrigeration Systems 

Ammar Abdulkadhim  

E-mail: AmmarAbdulkadhim@uomus.edu.iq 
  

Problem. 7: 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? 

 

 

 

 

 

 

 

 

 

 

 


