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2. Air at 40oC dry bulb temperature and 30% relative humidity is passed through an 
adiabatic air washer at the rate of 28 m3/min. If the effectiveness of the air washer is 80%,  
find the conditions of the air leaving the air washer, and the amount of water vapor added 
to the air per minute.  

Answer 

W2= 0.019 kg/kgd.a , td2= 28oC, ϕ2= 80%, m.
s= 0.154 kg/min 

3. An air conditioning system controls the indoor conditions of a room at 20oC dry bulb 
temperature and 50% relative humidity, when the outdoor conditions are at 5oC dry bulb 
temperature and 70% relative humidity. 2 m3/s of recycled air from the room is mixing 
with 1 m3/s of the fresh air, the mixture then flows across a heater and come out of it at 
27oC, and supply to the room. Sketch the process on the psychrometric chart and 
determine: 

(a) the amount of heat that gives the heater to the air in kW. 

(b) the heating load of the room in kW. 

Answer 

45.13 kW, 14.56 kW 

4. Air at 28oC dry bulb temperature and 50% relative humidity passes through a cooling 
coil at a rate of 1 m3/s, the air leaves the coil at 10oC dry bulb temperature and 0.007 
kg/kgd.a moisture content. Calculate the following by using the psychrometric chart. 

(a) mass flow rate of the air  (b) total heat removed from the air 

(c ) contact factor of the coil  (d) rate of condensing of water vapor 

Answer: 1.150 kg/s, 34.5 kW, 0.81, 20.286 kg/h. 
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5.  0.95 m3/s of outside air passes over a cooling coil. The outdoor air is at 35oC dry bulb 
and 25oC wet bulb temperature, and the conditioned space is being maintained at 26oC 
dry bulb temperature and 45% relative humidity. the sensible heat ratio is calculated as 
0.72. the air leaving the coil is 90% saturated. 

(a) find the apparatus dew point, and the temperature of the air leaving the coil 

(b) how much cooling in kW is the unit doing 

(c )  how much moisture in kg/kgd.a is condensed out of the incoming air per hour. 

Answer 

(a) 8oC, 10.4oC     (b) 51.39 kW     (c ) 34.47 kg/h 

6. The sensible heat gain of a room is 4.8 kW and its latent heat gain is 1.4 kW. A 
conditioned air supply of 0.5 m3/s is to be delivered to the room. If the room is to be 
maintained at 25oC DBT, find the relative humidity that will result in the conditioned 
room if the air supply is 17oC and 90% RH. 

Answer 

60% 

7. Air enters a chamber at 10oC DBT and 5oC WBT at a rate of 100 m3/min. The 
barometer reads a pressure of 1.01325 bar. While passing through the chamber, the air 
absorbs sensible heat at the rate of 40 kW and picks up 45 kg/h of saturated steam at 
105oC. Determine the dry and wet bulb temperatures of the air leaving the chamber. 

Answer 

26.5oC, 18.1oC  

 


