
44.15 Air at 85◦F and 40% relative humidity enters a direct evaporative
cooler with a saturation e�ciency of 60%. What is the leaving air
temperature?

A. 62◦F

B. 68◦F

C. 74◦F

D. 78◦F

The e�ciency (Saturation E�ciency) of an Evaporative Cooler is the ratio of the actual temperature
reduction achieved compared with the temperature di�erential if the air was cooled to the wet bulb
temperature, i.e. fully saturated.

The entering conditions, State 1, are fully de�ned. Use the Psychrometric Chart to obtain the
wet bulb temperature:

T1,db = 85◦F

φ1 = 40%

T1,wb = 67.3◦F

Write the equation for the Saturation E�ciency and solve for the leaving air temperature, T2:

εe =
T1 − T2

T1 − Twb

.6 =

(
85◦F − T2

85◦F − 67.3◦F

)
→ T2 = 74.4◦F

Answer C
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44.16 1000cfm of outside air at 92◦F and 85% RH and 6000cfm of re-
turn air at 76◦F and 55% RH are cooled by an air handling unit
supplying 54◦F dry bulb and 53◦F wet bulb air. 60gpm of chilled
water enters the cooling coil at 46◦F . What is the leaving water
temperature?

A. 54◦F

B. 58◦F

C. 62◦F

D. 66◦F

The outside air and return air conditions are both fully de�ned and volume �ow rates are known.
Use the Psychrometric Chart to look up the enthalpy values and perform a mixing calculation to
determine the enthalpy of the mixed air entering the cooling coil.

TOA = 92◦F

φOA = 85%

hOA = 53
Btu

lb

TRA = 76◦F

φRA = 55%

hRA = 29.8
Btu

lb

hMA =
(1000cfm)

(
53Btulb

)
+ (6000cfm)

(
29.8Btulb

)
1000cfm+ 6000cfm

= 33.1
Btu

lb

The air leaving the coil, the supply air, is also fully de�ned. Use the Psychrometric Chart to
look up the enthalpy value for the supply air. Then use the total cooling rule of thumb to determine
the rate of heat removal from the air stream.

TSA,db = 54◦F

TSA,wb = 53◦F

hSA = 22
Btu

lb
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