REFRIGERATION AND AIR CONDITIONG

PROBLEM SHEET 

TOPIC: PSYCHROMETRY AND WETTED-SURFACE HEAT TRANSFER

1.	A stream of 1 kg of air at 25oC and humidity ratio of 0.012 kg/kg of dry air is mixed with another stream of 3 kg of air at 40oC and humidity ratio of 0.02 kg/kg of dry air to form a mixture. Investigate the condition of mixture in terms of temperature, specific humidity and enthalpy. (36.25°C, 0.018 kg/kg, 83 kJ/kg)

2.	It is required to raise 0.5 m3/s of air at 10°C dry bulb temperature (tdb) and 80% relative humidity (RH) to 30°C tdb. Find the following:
a)	Final condition of the air. (23%, 6.7°C tdp, 16.4°C twb, 45.7 kJ/kg, 0.87 m3/kg)
b)	Load.  (12.53 kW)

3.	An air stream of 800 liters/s is cooled from a point 1 at 50°C tdb and 15% RH to a point 2 at 25°C tdb. Determine the cooling produced in this process and specify the conditions at points 1 and 2 as well. Use Psychrometric chart and validate the result by using analytical method. (22.02 kW)

4.	Air of mass 1 kg at 40°C tdb and 50% RH is mixed with 2 kg of air at 20°C tdb and 20°C dew point temperature (tdp). Determine the specific humidity and temperature of the mixture. (0.0178 kg/kg of dry air, 26.8°C)

5.	Air with a volume flow rate of 500 liters/s is cooled and dehumidified from a point A at 27°C dry bulb temperature (tdb) and 50% RH to a point B at 10°C tdb and 100% RH. Calculate the sensible heat and latent heat removed from the air. (10.05 kW, 5.23 kW)

6.	Air with a volume flow rate of 600 liters/s is heated and humidified from a point A at 20°C tdb and 30% RH to (1) a point B at 38°C tdb and 30% RH, (2) a point C at 38°C tdb and 40% RH, and (3) a point D at 38°C tdb and 20% RH. Find the heat and moisture need to be added to this air in the above three cases. (27.93 kW & 21.08 kg/h; 35.78 kW & 32.65 kg/h; 20.21 kW & 10.28 kg/h)

7.	Air enters a desiccant dehumidifier at 25°C tdb and 80% RH and leaves at 45°C tdb. How much moisture would be required? Also calculate the heat removed if 500 liters/s of this air is cooled to a temperature of 30°C. (16.55 kg/h, 8.52 kW)

8.	Air with a mass flow rate of 2 kg/s is cooled by passing it across a dry cooling surface from initial condition of 42°C dry bulb temperature (tdb) and 21°C wet bulb temperature (twb) to final condition of 24°C tdb. If the temperature of cooling surface is 19°C, calculate
a)	The sensible heat transferred. (36 kW)
b)	The bypass factor of the coil. (0.22)
c)	The bypass air quantity in kg/s. (0.44 kg/s)

9.	Air with 15°C tdb and 11°C twb enters a heating coil whose temperature is 41°C. Determine the dry bulb temperature, wet bulb temperature, and relative humidity of the air leaving the coil. Also find the sensible heat added to the air per kg of the dry air. Assume bypass factor (BPF) of the coil as 0.5. (28°C, 16.1°C, 29%, 14.2 kJ/kg)

10.	Air with 16°C tdb and 25% RH enters a furnace and then passes through a humidifier in such a way that final condition of the air is at 30°C tdb and 50% RH. Find the following:
	a)	Heat added to the air. (41.5 kJ/kg)
b)	Moisture added to the air. (0.011 kg/kg of dry air)
c)	Sensible heat factor (SHF) of the process. (0.35)
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