












 Equipment Technology ∏                           forth class                                        By      louay A. Mahdi 

 University of Technology               Mechanical Eng.Dp.                    Refrigeration and Air conditioning  

   2/6/2010                               2009 – 2010                             final Examination 1 
   Time: 3 hours 

 
Answer six questions.  The question number five must be answer. 

Q1 

 

Compressors 

1. Compare between the positive displacement and dynamic compressor? 
2. What are the differences between the hermetic and semi- hermetic compressor? 
3. Explain the lubrication between the moving and fixed scroll jaw? 
4. What are the main parts of the screw compressor?  
5. What is the rating of all positive displacement compressors?  

                                                                                                                                                   10 marks 

Q2 Evaporator and  condenser                                                                                                                                          

1. Draw the variation of temperature with the length for the refrigerant and the air, in the evaporator and 
condenser. 

2. Classification the heat exchangers according to type of contact between the fluids? 
3. What are the type and the rate of air, water cooled condenser? 
4. What is the wire condenser and where it is used? 
5. When we must use the evaporative condenser type?  

                                                                                                                                                   10 marks        

Q3 Cooling Towers 

1. Classify the cooling towers according to air movement? 
2. Briefly discuses the effect of the range and approach on the selection of cooling towers? 
3. What are the parts of cooling towers? 
4. What are the main pipe connections to the cooling tower? 
5. What is the proper method to maintain the cooling tower?  

                                                                                                                                                    10marks 

Q4 Control 

1. Draw the power and control circuit of the packaged unit, which included compressor, condenser fan, 
evaporator fan, thermostat and timer? 

2. What are the fundamentals of automatic control? 
3. What are the types of control actions? 
4. What are the important control devices that used in vapor compression refrigeration system?  

                                                                                                                                                    10marks 

Q5 Automotive air conditioning  

1. What are the main parts and kinds of the automotive air conditioning? 
2. What are the two efficient compressors? 
3. Which types prefer to use as expansion devices? 
4. Why the designer put the accumulator in the automotive air conditioning? 

                                                                                                                                                    10marks 

Q6 Chillers 

1. What we mean when we called the machine “chiller”? 
2. What are the types of chillers? 
3. What is the standard that is used in designed the water flow for the chillers? 
4. What are the main points of the chiller installation? 
5. Draw the absorption chiller of single effect? 

                                                                                                                                                    10marks 

Q7 Ware house and cold room (briefly) 

1. Concert base and structure. 
2. The type of air conditioning system used? 
3. The consideration of air conditioning design system? 
4. How we can prevent the out side air from entering the ware house? 

                                                                                                                                                    10marks 

Best regards 
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Do all answers briefly             Q1 must be answer  

Q1 

 

 

Compressors                                                                                                                               30   marks 

1. What is the method using to inspect the motor winding of the compressor? 
2. What are the differences between the hermetic and sime-hermetic compressor? 
3. What are the types of compressor and the most important features? 
4. Why scroll compressor is more efficient than the reciprocating compressor? 
5. Why the rotary compressor is high volumetric efficiency than the reciprocating compressor? 
6. What is the part that is control the refrigerant entry to rolling piston compressor? 
7. What is the part used to control the refrigerant flow in screw compressor? 
8. What are the similar points between rotary and reciprocating compressor in the refrigerant processing?   
9. How the lubrication done between the fixed scroll and moving scroll parts? 
10. What must be doing before first starting the scroll compressor? 
11. What are the points to operate the centrifugal compressor without surge happen? 
12. How the screw compressor cooling the motor winding?  

Answer four of the following: 

Q2    Heat exchangers                                                                                                                        20   marks 

13. What are the kinds of heat exchangers? 
14. What are the kinds of condensers? 
15. When we can use the evaporative-condenser? 
16. What are the tubes arrangements of condenser? 
17. What is the fins type using in the air cooled condenser? 

Q3 
 
 
 
 
 

Expansion devices                                                                                                                               20    marks                                                   

18. What are the types of expansion devices using in the VCRS? 
19. What are the different between the capillary tube and short tube expansion devices? 
20. What is the capacity of each type of expansion devices? 
21. The correct location of the bulb of thermal expansion valve? 
22. Where the external equalizer is connecting?   

Q4    Cooling tower                                                                                                                                      20   marks 

23. What are the kinds of cooling tower according to air movement? 
24. What is the important method to protect the cooling tower structure? 
25. Can we change the closed circuit cooling tower into open type? Why? 
26. What are the important parameters considered in selecting cooling tower? 
27. What is the apparatus or tool used to clean the water before use it in the cooling tower circle?  

Q5  Air handling unit                                                                                                                                    20   marks 

28. Why the backward curve blades are prefer than the forward blades in manufacturing the centrifugal fan? 
29. How can built filter stage with 99.97% efficiency? 
30. What are the methods used to heat recovery system in the A.H.U? What is the prefer method? 
31. How can the maintenance man discover the blockage of the filter stage without opening the inspection 

door? 
32. When we can use HEPA filter and UEPA filter?    

Q6 Boiler                                                                                                                                                      20    marks 

33. What are the types of boilers according to heating elements? 
34. What are the important points for selecting the burner? 
35. What we must do for the flue gases before release it to environment? 

Best regards 
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Q1 

 

 

 

 

 

 

- Draw the electric diagram for window air conditioner, which is content  the following items: 

1. Compressor with over load, indicator lump, and capacitor. 

2. Thermostat 

3. Two speed fan and capacitor. 

4. Sweeper motor with on/off switch. 

5. Suitable Selector switch. 

 -If we want to operate the air conditioner at heat mode, use reverse valve normally close(N.C) to do 

that and heating/cooling thermostat, draw the new modification. 

                                                                                                                                           6 marks 

Q2 A-Complete the following sentences:    

1. The basic control system includes: ………….….., ……………., …….……….., ………………., 

and …….……….   . 

2. We can sense the humidity by: ………….., ……………., ………………, …………….  . 

3. We must put the oil separator …………… the compressor, and the accumulator …………….. the 

compressor. 

4. The refrigerator consist of…………compressor,…………condenser,…………….expansion 

device, and………….evaporator.   

5. The manufacturer using ………….. under the surface (front the door) of the refrigerator and 

freezer to keep the surface dry.   

6. The best height of the air conditioner is at ……………….. of the room height. 

7. The main difference between the MPS and the MULT_V is ……………….   . 

8. The central air conditioning system (water cooled type) consist of 

………….,……………,…………….,……………..,…………….,………………… .      

B- Why the length of the evaporator tube( 3/8" diameter) in the chest freezer is longer than the 

condenser tube(1/4" diameter) length?                                                                                                                            

                                                                                                                                             4 marks 

 
Best regards 
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