
Unit –V Question Bank

1. A mixture of 2 kg oxygen and 2 kg argon is in an insulated piston cylinder arrangement
at 100kpa, 300K. The piston now compresses the mixture to half its initial volume.
Molecular weight of oxygen is 32 and for argon is 40. Ratio of specific heats for oxygen
is 1.39 and for argon is 1.667. (10)

Nov / Dec 2004
2. A mixture of ideal gases consists of 2.5 kg of N2 and 4.5 kg of CO2 at a pressure of 4 bar

and a temperature of 25oC. Determine
1) Mole fraction of each constituent,
2) Equivalent molecular weight of the mixture,
3) Equivalent gas constant of the mixture,
4) The partial pressure and partial volumes,
5) The volume and density of the mixture. (16)

Nov / Dec 2008, April / May 2005
3. A closed vessel has a capacity of 0.5m3. It contains 20% nitrogen and 20% oxygen 60%

carbon dioxide by volume at 20oC and 1 Mpa. Calculate the molecular mass, gas
constant, mass percentages and the mass of mixture. (12)

April / May 2008
4. 0.45kg of CO and 1kg of air is contained in a vessel of volume 0.4m3 at 15oC. air has

23.3% of O2 and 76.7% of N2 by mass. Calculate the partial pressure of each constituent
and total pressure in the vessel. Molar masses of CO, CO2 and N2 are 28,32 and
28kg/kmol. (8)

Nov / Dec 2005
5. A rigid tank contains 2 kmol of N2 and 6 kmol of CO2 gases at 300 K and 15 MPa.

Estimate the volume of the tank on the basis of
(1) The ideal-gas equation of state,
(2) Compressibility factors and Amagat’s law, and
(3) Compressibility factors and Dalton’s law. (8)

Nov / Dec 2010
6. An insulated rigid tank is divided into two compartments by a partition. One

compartment contains 7 kg of oxygen gas at 40°C and 100 kPa, and the other
compartment contains 4 kg of nitrogen gas at 20°C and 150 kPa. Now the partition is
removed, and the two gases are allowed to mix. Determine

(1) The mixture temperature and
(2) The mixture pressure after equilibrium has been established. (8)

Nov / Dec 2010, Nov / Dec 2012
7. A perfect gas mixture consists of 4 kg of N2 and 6 kg of CO2 at a pressure of 4 bar and a

temperature of 25◦C.
For N2: Cv = 0:745 kJ/kgK and Cp = 1:041 kJ/kgK.
For CO2: Cv = 0:653 kJ/kgK and Cp = 0:842 kJ/kgK.

Find Cp , Cv and R of the mixture. If the mixture is heated at constant volume to 50◦C,
find the changes in internal energy, enthalpy and entropy of the mixture. (10)

Nov / Dec 2011
8. A mixture of 3 moles of helium, 4 moles of neon and 5 moles of argon is at 1 bar and

300oK. calculate
i. Volume
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ii. Mole fraction and partial pressure of gases and
iii. Change of entropy due to mixing. (16)

April / May 2012
9. In a winter air conditioning system, 100 m3 of air per minute at 15oC dry bulb

temperature and 80% R.H is heated until its dry bulb temperature is 22oC. Find the heat
added to the air per minute. (8)

Nov / Dec 2004
10. 1 kg of air 24oC, 70% R.H is mixed adiabatically with 2 kg of air at 16oC, 10% R.H.

determine final condition of the mixture. (10)
April / May 2003

11. 30 m3/ min of moist air at 15oC DBT and 13oC WBT are mixed with 12m3/min of moist
air at 25oC DBT and 18oC WBT. Determine DBT and WBT of the mixture assuming the
barometric pressure is one atmosphere. (8)

Nov / Dec 2008
12. A 5 m x 5 m x 3 m room contains air at 25°C and 100 kPa at a relative humidity of 75

percent. Determine
(1) The partial pressure of dry air,
(2) The specific humidity,
(3) The enthalpy per unit mass of the dry air, and
(4) The masses of the dry air and water vapour in the room. (8)

Nov / Dec 2010
13. The dry and the wet-bulb temperatures of atmospheric air at 1 atm (101. 325 kPa)

pressure are measured with a sling psychrometer and determined to be 25°C and 15°C
respectively. Determine
(1) The specific humidity,
(2) The relative humidity, and
(3) The enthalpy of the air using thermodynamic relations. (8)

Nov / Dec 2010
14. For the atmospheric air at room temperature of 30oC and relative humidity of 60%

Determine partial pressure of air, humidity ratio, dew point temperature, density and
enthalpy of air. (16)

April / May 2011
15. Atmospheric air at 1.0132 bar has a DBT of 32◦C and a WBT of 26◦C. Find (i) the partial

pressure of water vapour (ii) the specific humidity (iii) the dew point temperature (iv) the
relative humidity (v) the degree of saturation (vi) the density of the air in the mixture (vii)
the density of the vapour in the mixture (viii) the enthalpy of the mixture. (16)

Nov / Dec 2011
16. A room 7 m x 4 m x 4m is occupied by an air water vapour mixture at 38oC. The

atmospheric pressure is 1 bar and the relative humidity is 70%. Determine humidity ratio,
dew point temperature, mass of dry air and mass of water vapour. If the mixture of air-
water vapour is further cooled at constant pressure until the temperature is 10oC. Find the
amount of water vapour condensed. (16)

Nov / Dec 2006
17. A sample of moist air at 1 atm and 25oC has a moisture content of 0.01% by volume.

Determine the humidity ratio, the partial pressure of water vapour, the degree of
saturation, the relative humidity and the dew point temperature. (10)
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May / June 2007
The air in a room has a pressure of 1 atm, a dry bulb temperature of 24oC and wet bulb
temperature of 17oC. Compute the following:

i. The specific humidity
ii. The dew point temperature

iii. The relative humidity
iv. The degree of saturation. (10)

Nov / Dec 2004
18. In a laboratory test, a sling psychrometer recorded dry bulb and wet bulb temperatures as

303 K and 298 K respectively. Calculate (i) vapour pressure (ii) relative humidity (iii)
specific humidity (iv)Degree of saturation (v) dew point temperature (vi) enthalpy of the
mixture. (16)

Nov / Dec 2007
19. What is the lowest temperature that air can attain in an evaporative cooler if it enters at 1

atm, 302K, and 40 percent relative humidity? (4)
Nov / Dec 2009

20. Consider a room that contains air at 1 atm, 308 K. and 40 percent relative humidity.
Using the psychrometric chart, determine: the specific humidity, the enthalpy, the wet
bulb temperature, the dew point temperature and the specific volume of the air. (12)

Nov / Dec 2009
21. Atmospheric air at 1.0132 bar has 20oC DBT and 65% RH. Find the humidity ratio, wet

bulb temperature, dew point temperature, degree of saturation, enthalpy of the mixture,
and density of air and density of vapour in the mixture. (16)

Nov / Dec 2012
22. One kg of air at 40oC dry bulb temperature and 50% relative humidity is mixed with 2 kg

of air at 20oC dry bulb temperature and 20oC dew point temperature. Calculate the
temperature and specific humidity of the mixture. (10)

April / May 2013
23. Air at 20oC, 40% R.H is mixed with air at 40oC, 40% R.H in the ratio of (former) 1:2

(later) on dry basis. Determine the final condition of air. (10)
Nov / Dec 2003, April / May 2008, Nov / Dec 2013

24. An air-water vapour mixture enters an air- conditioning unit at a pressure of 1.0 bar, 38oC
DBT, and a relative humidity of 75%. The mass of dry air entering is 1 kg/s. The air-
vapour mixture leaves the air-conditioning unit at 1.0 bar, 18oC, 85% relative humidity.
The moisture condensed leaves at 18oC. Determine the heat transfer rate for the process.

(16)
April / May 2014

25. Air at 20oC, 40% RH is mixed adiabatically with air at 40oC, 40% RH in the ratio of 1 kg
of the former with 2 kg of later. Find the final condition of air. Draw the process in chart
also as diagram. (16)

Nov / Dec 2006
26. Air is initially at a temperature of 23oC and a relative humidity of 50%. Its moisture

content is increased from 0.0086 kJ/kg of air to 0.0124 kJ/kg of air.
i. Find the increase in wet bulb temperature, dry bulb temperature and

specific enthalpy.
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ii. Determine change in relative humidity
iii. If 200m3 of air passed through the system every minute and the density of

air is 1.3kg/m3, calculate amount of moisture added per minute. (10)
Nov / Dec 2006

27. The temperature of the windows in a house on a day in winter is 5oC. When the
temperature in the room is 23oC, and the barometric pressures is 74.88 cm hg, what
would be the maximum relative humidity that could be maintained in the room without
condensation on the window panes? Under these conditions, find the partial pressure of
the water vapour and air, the specific humidity and the density of the mixture. (6)

May / June 2007
28. 1 kg of air at 313 K dry bulb temperature and 50% relative humidity is mixed with 2 kg

of air at 293 K dry bulb temperature and 293 K dew point temperature. Calculate the
temperature and specific humidity of the mixture. (10)

Nov / Dec 2007
29. An air- conditioning system is to take in outdoor air at 283 K and 30 percent relative

humidity at a steady rate of 45 m3/ min and to condition it to 298 K and 60 percent
relative Humidity. The outdoor air is first heated to 295 K in the heating section and then
humidified by the injection of hot steam in the humidifying section. Assuming the entire
process takes place at a pressure of 100 kPa, determine (i) the rate of heat supply in the
heating section and (ii) the mass flow rate of the steam required in the humidifying
section. (16)

Nov / Dec 2009
30. Air conditioning plant is required to supply 60 m3/min of air at a DBT of 21oC and 55%

RH. The outside air is at DBT of 35oC and 60% RH. Determine the mass of water
drained and capacity of the cooling coil. Assume the air conditioning plant is first to
dehumidify and then to cool the air. (8)

April / May 2005
31. Two streams of air 25oC, 50% RH and 25oC, 60 % RH are mixed adiabatically to obtain

0.3 kg/s of dry air at 30oC. Calculate the amounts of air drawn from both the streams and
humidity ratio of the mixed air. (6)

April / May 2010
32. An air-conditioned room requires 30 m3/ min of air at 1.013 bar, 20oC, 52.5% RH. The

steady flow conditioner takes in air at 1.013 bar, 77% RH, which it cools to adjust the
moisture content and reheats to room temperature. Find the temperature to which the air
is cooled and thermal loading on both the cooler and heater. Assume that a fan before the
cooler absorbs 0.5 kW, and that the condensate is discharged at the temperature to which
the air is cooled. (10)

April / May 2010
33. Saturated air leaving the cooling section of an air-conditioning system at 14°C at a rate of

50 m3/min is mixed adiabatically with the outside air at 32°C and 60 percent relative
humidity at a rate of 20 m3/min. Assuming that the mixing process occurs at a pressure of
1 atm, determine the specific humidity, the relative humidity, the dry bulb temperature,
and the volume flow rate of the mixture. (10)

Nov / Dec 2010
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34. Saturated air at 3oC is required to be supplied to a room where the temperature must be
held at 22oC with a relative humidity of 55%. The air is heated and then water at 10oC is
sprayed to give the required humidity. Determine
(i) The mass of spray water required per m3 of air at room conditions
(ii) The temperature at which air must be heated. Neglect fan power. Assume the total

pressure is constant at 1.01325 bar. (12)
Nov / Dec 2003

35. Two streams of moist air, one having flow rate of 3 kg/s at30oC and 30% relative
humidity, other having flow rate of 2 kg/s at 35oC and 85% relative humidity get mixed
adiabatically. Determine specific humidity and partial pressure of water vapour after
mixing. Take CP , Stream = 1.86 kJ/kgK. (16)

April / May 2011
36. 1 kg of air at 40oC DBT and 50% relative humidity is mixed with 2 kg of air at 20oC

DBT and 20oC dew point temperature. Calculate the specific humidity, enthalpy and the
dry bulb temperature of the mixture. (10)

Nov / Dec 2011
37. Atmospheric air at 38oC and 25% relative humidity passes through an evaporative cooler.

If the final temperature of air is 18oC, how much water is added per kg of dry air and
what is the final relative humidity? (10)

Nov / Dec 2012
38. It is required to design an air-conditioning system for an industrial process for the

following hot and wet summer conditions
Outdoor conditions 32oC DBT and 65% RH
Required air inlet conditions 25oC DBT and 60% RH
Amount of free air circulated 250m3/min
Coil dew temperature 13oC.

The required condition is achieved by first cooling and dehumidifying and then by
heating. Calculate the following (solve this problem with the use of psychrometric chart):
(i) The cooling capacity of the cooling coil and its by-pass factor.
(ii) Heating capacity of the heating coil in KW and surface temperature of the heating

coil if the bypass factor is 0.3.
(iii) The mass of water vapour removed per hour. (16)

April / May 2014
Theory Questions

1. Draw the psychrometric chart and show any two psychrometric processes on it. (6)
May / June 2007

2. Describe the process of adiabatic mixing of two streams and deduce the ratio of masses
of two streams in terms of humidity and/ or enthalpy. (10)

May / June 2007
3. Show the following processes on a skeleton psychrometric chart

(1) Dehumidification and cooling
(2) Heating and humidification (6)

Nov / Dec 2007
4. Explain the process of cooling and dehumidification. (8)

April / May 2010
5. Explain with an example evaporative cooling. (8)
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April / May 2010
6. What is sensible heat? How is the sensible heat loss from a human body affected by the

(1) Skin temperature
(2) Environment temperature
(3) Air motion? (6)

Nov / Dec 2010
7. Explain the process of heating with humidification of air, with the help of sketches of

schematic of air duct with elements involved as well as the representation on
psychrometric chart. (6)

Nov / Dec 2011
8. Show the process of adiabatic mixing on a sketch of skeleton psychrometric chart and

explain the process. (6)
Nov / Dec 2012

9. Derive the sensible heat factor for cooling and dehumidification process. Also explain the
process. (6)

April / May 2013
10. With the aid of model psychrometric chart explain the following processes.

(i) Adiabatic mixing
(ii) Evaporative cooling (10)

April / May 2013
11. Prove that specific humidity of air is ώ = 0.622 Pv

Pb –Pv (6)

April / May 2013
12. Briefly discuss about evaporative cooling process. (6)

Nov / Dec 2013
13. Define the terms

(1) Relative humidity
(2) Specific humidity (4)

Nov / Dec 2013
14. Explain the adiabatic saturation process with a schematic. (8)

Nov / Dec 2013
15. Represent – heating and humidification, cooling and dehumidification process on a

psychrometric chart. (4)
Nov / Dec 2013
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