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14-38

14-82 Air is cooled and dehumidified at constant pressure. The amount of water removed from the air and the rate of 
cooling are to be determined. 

Assumptions 1 This is a steady-flow process and thus the mass flow rate of dry air remains constant during the entire 
process )( 21 aaa mmm   . 2 Dry air and water vapor are ideal gases. 3 The kinetic and potential energy changes are 

negligible. 

Properties The inlet and the exit states of the air are completely specified, and the total pressure is 1 atm. The properties of 
the air at various states are determined from the psychrometric chart (Figure A-31) to be 

airdry  /kgm 881.0

airdry  O/kgH kg 0202.0

airdry  kJ/kg 6.79
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and 

air dry  O/kgH kg 0130.0

airdry  kJ/kg 0.51
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Also, 

kJ/kg 915.83C20@  fw hh     (Table A-4) 

Analysis  The amount of moisture in the air decreases due to dehumidification ( 2 <  1). The mass flow rate of air is 

 kg/s 153.3
airdry  kg/m 881.0
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Applying the water mass balance and energy balance equations to the combined cooling and dehumidification section, 

Water Mass Balance:   

waaewiw mmmmm   2211,,   

 kg/s 0.0227 )0130.00202.0kg/s)( 153.3()( 21 aw mm   

Energy Balance: 
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T2 = 18C
 2 =100% 1 atm   

Cooling coils 
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Condensate 

Condensate 
removal 20C

T1 = 28C
Tdp1=25


