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(1)(25%) A cooling tower is a device that cools a spray of water by passing it through a stream of
air. T 15 m/s of air at 35°C dry-bulb and 24°C wet-bulb temperature and an atmospheric
pressure of 101 kPa enters the tower and the air leaves saturated at 31°C.

(a) (15%) To what temperature can this airstream cool a spray of water entering at 38°C with
a flow rate of 20 kg/s.

(b) (10%) How many kilograms per second of makeup water must be added to compensate
for the water that is evaporated?

(2)(25%) A laboratory space to be maintained at 24°C and 50 percent relative humidity
experiences a sensible-cooling load of 42 kW and a latent load of 18 kW. The
air-conditioning system is equipped for reheating the air leaving the cooling coil. The cooling
coil has been selected to provide outlet air at 9.0°C and 95 percent relative humidity. Please
find:

(a) (10%) The temperature of supply air,
(b) (15%) The airflow rate.

(3) (15%) The motor driving a fan is rated at 15 A (Ampere) and is currently drawing 11 A while
providing a rotative speed of the fan of 15 r/s. The airflow rate de-livered by the fan is to be
increased as much as possible.

(2) (8%) What is the permissible rotative speed of the fan while staying within the rating of
the motor?
(b) (7%) What percentage increase in airflow rate is possible?

(4) (15%) Using the efficiency curves shown below for one kind of pump, compute the power

required by the pump when the water flow rate is 6 L/s.
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Water flow rate, L/s

Performance characteristics of a centrifugal pump in Prob. (4)

(5) (20%) At one particular moment the heating capacity of a water-to-water heat pump is 250
KW, with COP of the refrigeration unit 3.2. The chilied water flows to an air-handling unit
with rate of supply air 36 kg/s and a supply temperature 13 °C.

(a) (10%) What is the power input?
(b) (10%) What should the supply air temperature of the AHU be, assuming only sensible
cooling in the coil?
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