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1.0 Abstract 

In the experiment performed, the heating and cooling effects from an air-conditioning unit 

were determined. The experiment also enabled us to determine the heating and cooling power 

of the respective coils as well. In the experiment, the blower was switched on and regulated. 

The corresponding values of temperature, pressure and humidity were noted. The experiment 

performed, fulfilled its purpose well and was an overall success. The experiment had very 

little random errors. The results obtained from the experiment hold significant importance. 

 

2.0 Objective 

The objectives of the experiment were to study the heating and cooling effects as well as 

determine the heating and cooling power of the heater and cooling coil respectively. 

 

3.0 Theory: 
Air conditioning is the conditioning of air within a specific space, usually houses or offices. 

Conditioning typically involves heating or cooling, humidifying or dehumidifying, and 

filtering. The purpose of conditioning is to provide maximum indoor comfort. An air 

conditioner transfers heat from the inside of a building, where it is not wanted, to the outside. 

Refrigerant in the system absorbs the excess heat and is pumped through a closed system of 

piping to an outside coil. A fan blows outside air over the hot coil, transferring heat from the 

refrigerant to the outdoor air. It is because the heat is removed from the indoor air, the indoor 

area is cooled. A control valve, in this case an Orifice Tube at the inlet to the evaporator 

meters the correct amount of refrigerant to be sent into the evaporator. This orifice tube is one 

of the zones that separates the high and low pressure areas of a system. The other area is 

the Compressor where low pressure vapor is turned to high pressure vapor.turned to high 

pressure vapor. 

 
 
                                   Figure A :  An air-conditioning system 
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Heating process:  

This process occur in reheated and preheater of the air conditioning system, in fact the heat 

should fed the air. This process can be done using the principle of electrical energy. In 

reality the air is heated via heating water. 

Cooling process: 
            The main component that serves to cool down the air is evaporator. Generally it known as 

cold water which allowed for indirect cooling. 

Psychometric chart: 
Psychometric charts are graphic representations of the psychometric properties of air. It is used 

for studying the changes of state of the air in air conditioning systems. It can be easily get 

the unknown using this chart. Through the Psychometric chart it can be easily figure out 

the variable or the constants as lines or curve such as: 

- Tp: Relative air humidity in % 

- T: Temperature in °𝐶 

- H: Enthalpy in KJ/Kg 

- X: Absolute humidity in Kg/Kg 

 
 

 

To find the value of air velocity across the orifice: 

---------------------------Equation (1) 

Where P: state for the pressure difference across the orifice (Pa)  

𝜌: Stats for the density 

Mass flow rate is equal to: 

--------------------------Equation (2) 

 Where, 

ρ =Density of air. 

v = Flow velocity of the air across the orifice. 

            A = cross-sectional vector area/surface of orifice. 
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            V= vA 

 

The enthalpy value (H) can be figured out through: 

          H= �̇�(ℎ1 − ℎ2) ----------------------------------------------------Equation (3) 

 

 

4.0 Apparatus: 

The following is the air-conditioning unit used throughout the experiment. It has the 

Compressor, condenser, evaporator, pre-heater, blower and pressure gauge. 
 

 

 

 
AC unit 

 
 

5.0 Procedure: 

 
5.1 Cooling process: 

 

1) The solenoid valve with receiver was selected. 

2) The Expansion valve (SV3) was selected on the Solenoid Valve Selector. 

3) The condensing unit was switched on. 

4) The blower was switched on and regulated at a low air speed. 

5) The temperature and relative humidity at the inlet (AT1, AH1) and outlet (AT2, AH2) of 

the cooling coil was recorded once steady state was reached. The yardstick for steady 

state is when the digital readings of AT1 and AH1 aren`t fluctuating. 

6) The differential pressure reading was recorded from the manometer. 

7) All four refrigerant temperatures were recorded by turning the nob each time (T1, T2, T3, 

and T4) followed by analogue readings from the pressure gauges (P1, P2). 

8) The blower speed regulator was rotated again to gradually increase the speed and step 

5,6,7 and 8 were repeated 3 more times each time the blower speed was increased to 
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acquire a total of 4 sets of readings of temperature, pressure and humidity while keeping 

the  initial setting unchanged. However, once the blower speed was increased, the system 

took 15 minutes to reach a stable state. 

9) All the switches were closed once the readings were acquired. 

 

5.2 Heating process: 

 
1) The preheater was switch on. 

2) The blower was switched on and the lowest speed was selected. 

3) The temperature and relative humidity at the inlet (AT1, AH1) and (AT2, AH2) of the 

preheater were recorded once the process was stabilized in approximately 15 minutes. 

4) The blower regulator speed was changed gradually (increasing it) and step 6 was 

repeated. 

5) Step 7 was repeated 2 more times to acquire 4 sets of reading in total, while waiting 15 

minutes after each regulation to stabilize the system. 
 

6.0 Results: 

6.1 Cooling: 

 
∆P 

(Pa) 

T1 

(°C) 

T2 

(°C) 

T3 

(°C) 

T4 

(°C) 

P1 

(kgf/cm2) 

P2 

(kgf/cm2) 

AT1 

(°C) 

AT2 

(°C) 

AH1 

(°C) 

AH1 

(°C) 

50 11.40 38.10 39.20 8.70 9.70 2.50 28.70 15.10 50.70 81.20 

100 13.20 39.10 40.00 9.80 10.00 2.90 29.00 15.80 48.50 89.90 

150 13.40 38.90 39.70 9.90 10.00 2.40 29.20 16.60 45.70 92.20 

200 13.70 39.10 39.90 10.40 10.00 2.40 29.30 16.20 45.00 93.00 

250 13.90 39.20 40.50 10.60 10.00 2.40 29.30 16.40 45.10 93.60 

 

6.2 Heating: 

 
∆P 

(Pa) 

AT1 

(°C) 

AT2 

(°C) 

AH1 

(°C) 

AH1 

(°C) 

50 26.60 22.30 50.50 73.50 

100 26.40 22.20 50.60 70.40 

150 26.20 22.50 50.90 67.80 

200 26.10 22.80 51.20 66.70 

250 26.10 22.90 51.70 65.90 

 

Diameter of the air duct = 12cm 𝑜𝑟 approximately 0.12m 

Air duct cross sectional area, A = 𝜋 x (0.06)2𝑜𝑟  approximately 0.01 𝑚2 

Specific heat capacity of air, Cp = 1.007 kJ/kg.K 
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6.3 Sample Calculation: 

 
Velocity of air 

v = 0.598 x  √
2 𝑥 ∆𝑃

𝜌
 

   = 0.598 x √
2 𝑥 (50𝑥1333.224)

1.225
 

   = 329.90 ms-1 

 

Mass flow rate M= 𝜌𝑄 

 

Volumetric flow rate, Q=vA 

, 

Area, a =0.01𝑚2 

 

Q = 329.90 x 0.01 

    = 3.299 𝑚3s-1 

 

M = 1.225 x 3.299 

     = 3.956 kgs-1 

 

 

A psychometric chart was used to calculate the heating power of the heater. 

 
@ AT1 = 26.60 ℃ and AH1 = 0.51, H1 = 53 kJ/kg 

@ AT2 = 22.30 ℃ and AH2 = 0.74, H2 = 54 kJ/kg 

 

Power in the heater 

W  = H2 – H1 

  = 54 – 53 

 = 1 kJ/kg 

Power  = W x M 

 = 1 x 3.956 

 = 3.956 kJs-1 



 

Page 7 of 8 
 

Cooling Power of the cooling coil 

@ AT1 = 28.70 ℃ and AH1 = 0.51, H1 =  kJ/kg 

@ AT2 = 15.10 ℃ and AH2 = 0.81, H2 =  kJ/kg 

 

6.0 Discussion: 
 

The experiment carried out produced accurate and precise results. From the experiment, the 

heating and cooling effects were determined and their respective powers were found out. The 

experiment had very few random and systematic errors. From the experiment carried out, it 

can be noted that the enthalpy between the cooling and heating process had a difference 

between them. The results obtained from the enthalpy in the cooling process is slightly 

greater than that of the heating process. Therefore, it can be concluded from the results that 

when more load is applied or more mass flow rate takes place, there is higher amount of 

energy generated. The experiment was overall a success. However, there were slight 

variations in the results which is due to the presence of the experimental and random errors in 

the experiments. The experiment was done once for a single set of reading which may have 

contributed to human error. Also the manometer was an analogue one. The read off values 

may have a parallax error in them. In the experiment performed, the outside temperature 

changes may also have contributed to deflection in the readings.  

 

6.1 Improvements: 
 

The following improvements could have be implemented to the experiment in the future to 

increase the overall accuracy and precision of the experiment. 

 Three sets of readings to be taken and then averaged out. 

 Digital meters to be used instead of the analogue meters. 

 Carrying out the experiment where the outside temperatures had little variations. 

 Keeping our line of sight perpendicular to the scale to avoid parallax error. 

 Cleaning the coils in order to improve the overall efficiency. 

 

7.0 Conclusion: 

 
The experiment out was overall a success. The experiment had very less random and 

systematic errors. From the experiment carried out, the heating and cooling effects were 

determined. Also the power of the heater and the cooling coil was determined as well. 
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