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Objectives 

1. Find the properties of air from pyschrometric chart  
2. Find the properties of refrigerant from P – h diagram and tables 
3. Learn the operations of  components in an air conditioning system  
4. Understand how to control the air conditions 
 

Basic principle of refrigeration and air conditioning systems 
 

 
 

 
Apparatus of the test rig 

1. Boiler 
2. Blower 
3. Pre-heater 
4. After-heater 
5. Evaporator 
6. Condenser 
7. Expansion valve 
8. Compressor 
9. Wet bulb and dry bulb thermometers 
10. Inclined manometer 
11. Pressure gauges 
12. Flow meter 
13. Controller 

a. Main switch 
b. Water heater 
c. Air pre-heater 
d. Air after-heater 
e. Compressor switch 
f. Inverter 
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Experimental procedure 
1. Inspect all equipments before testing and set the level of water in beaker for 

condensation 
2. For test 1, Measure the temperature of air before turning on main switch 
3. For test 2, Turn on main switch and adjust inverter in order to find air speeds 

and then record temperatures, pressures, mass flow at various air speeds 
4. For test 3, turn on compressor, and repeat conditions as same as procedure 3, 

and record time and volume of condensating water in the beaker 
5. For test 4, select pre-heater or after-heater condition and repeat procedure 3 

with turning on compressor. 
 
Analysis 

1. Convert air speeds into m/s 
2. Plot the air conditions into psychrometric chart  
3. Plot the states of refrigerant into P – h diagram 
4. Compute energy transfer between air and refrigerant in various conditions 
 

 
Problems and discussions 

1. Does condensating water depend on air speed? And how? 
2. How to obtain air condition at 25 OC and relative humidity of 50%? 
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Data sheet 

 
 
 

Pincline Velocity db wb %RH h db wb %RH h db wb %RH h Mass flow Pevap Pcond Volume Time Temp Rate

1 Initial 

2 Blower

2.1 Min

2.2 Med

2.3 Max

3 Blower +
compressor

3.1 Min

3.2 Med

3.3 Max

4
Blower +
compressor+

preheater

4.1 Min

4.2 Med

4.3 Max

5
Blower +
compressor+

afterheater

5.1 Min

5.2 Med

5.3 Max

Refrigerant Condensation

Item Condition Speed

Air flow T1 T2 T3 Pressure



 


