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. Define psychrometry and the composition of moist air

. Discuss the methods used for estimating properties of moist air

. Present perfect gas law model for moist air

. Define important psychrometric properties

. Present graphical representation of psychrometric properties on psychrometricchart
.Discuss measurement of psychrometric properties

.Discuss straight-line law as applied to air-water mixtures

8 Discuss the concept of adiabatic saturation and thermodynamic wet bulb temperature

9. Describe a wet-bulbk thermometer

10. Discuss the procedure for calculating psychrometric properties from measured
values of barometric pressure, dry bullk and wet bulb temperatures

11. Describe a psychrometer and the precautions to be taken while using
psychrometers

Select the correct answer from the given ones:

(T. Which of the following statemenis are TRUE? )

a) The maximum amount of moisture air can hold depends upon its temparature and
barometric pressure

b)) Perfect gas model can be applied to air-water mixtures when total pressure is high
c) The minimum number of independent properties to be specified for fixing the state
of moist air is two

d) The minimum number of independent properties to be specified for fixing the state
of moist air is three

[2. Which of the following statements are TRUE?|

a) Straight-line law is applicable to any fluid-air mixtures

By Straight-line law is applicable to any water-air mixtures only

c) Straight-line holds good as long as the Prandtl number is close to unity
d) Straight-line holds good as long as the Lewis number is close to unity
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(2. Which of the following statements are TRUE?)

a) When the dry bulb temperature is equal to dew point temperature, the relative
humidity of air-water mixture is 1.0

b} All specific psychrometric properties of moist air are based on unit mass of water
vapour

c) All specific psychrometric properties of moist air are based on unit mass of dry air
d) All specific psychrometric properties of moist air are based on unit mass of moist air
4.(Which of the following statements are TRUE?]

a) Thermodynamic WEBT is a property of moist air, while WBT as measuraed by wet
bulb thermometer is not a property

B) Both the thermodynamic WET and WET as measured by wet bulb thermometer
are properties of moist air

c) Under no circumstances, dry bulk and wet bulb temperatures are equal

cd) Wet bulb temperature is always lower than dry bulb temperature, but higher than
dew point temperature

5. On a particular day the weather forecast states that the dry bulb temperature is
37°C, while the relative humidity is 50% and the barometric pressure is 101.325 kPa.
Find the humidity ratio, dew point temperature and enthalpy of moist air on this day.
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6. Moist air at 1 atm. pressure has a dry bulb temperature of 32°C and a wet bulb
temperature of 26°C. Calculate a) the partial pressure of water vapour, b) humidity
ratio, c) relative humidity, d) dew point temperature, e) density of dry air in the
mixture, f) density of water vapour in the mixture and g) enthalpy of moist air using

perfect gas law model and psychrometric equations.
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(Psychrometric Processes)
1. Define and Plot or Reprasaent various psychromstric processes on psychrometric chart

(namely, sensible cooling and heating, cooling and dehumidification, cooling and
heating and humidification, chemical dehumidification and mixing of

humidificaticon,
air streams’)
2. Perform calculations for wvarious psychrometric processes using the psychrometric

charts and equations
2. Define sensikle heat factor, by-pass factor, contact factor and apparatus dew point

temperature of cooling coils

4. Describe the Principle of air washers and various psychrometric processes that can
be performed using air washers

5. Derive equation for total heat transfer rate

the use of enthalpy potential

Select the correct answer from the given ones:

1.(Which of the following statements are TRUE?]
a) During sensible cooling of air, both dry bulb and wet bulb temperatures decrease

B2) During sensible cooling of air, dry bulb temperature decreases but wet bulb

temperature remains constant
c) During sensible cooling of air, dry and wet bulb temperatures decrease but dew point

temperature remains constant
d)During sensible cooling of air,dry bulb, wet bulb and dew point temperatures decrease

i terms of enthalpy potantial and explain

2_(WWhich of the following statements are TRUE?
a) The sensible heat factor for a sensible heating process is 1.0
) The sensible heat factor for a sensible cooling process is 0.0

c) Sensible heat factor always lies between 0.0 and 1.0
d) Sensible heat factor is low for air conditioninmng plants operating imn humid climates

S.0Mvhich of the Tollowing statements are TRUE?])

a) As the by-pass factor (BPF) of the cooling coil increases, temperature difference

betweern air at the outlet of the coil and coil ADP decreases
2 The BFPF of the coil increases as the velocity of air through the coil increases
coil iNncreases as the fimn pitch increases

c) The BERFPFF of the

d) The BPF of the coil decreases as the number of rows in the flow direction increase

(4. Which of the Tollowing statements are TRUE?]
a) During cooling and humidification process, the

By During cooling and humidification process, the
c) During cooling and humidification process, the enthalpy of air remains constant

d)y During cooling and humidification process, the enthalpy of air may increase,
decrease or remain constant depending upon the temperature of the wet surface

enthalpy of air decreases
enthalpy of air increases

5_ An air stream at a flow rate of 1 kg's and a DBT of 307C mixes adiabatically with

another air stream flowing with a mass flow rate of 2 kg'/s and at a DBT of 159%C.
Sssurmimng mno condaensation to take place the temparature of the mixture is
approximately eqgqual to:

a) 20°C by 22.5%C c) Z25°C d)y Cannot be found

& (WWwhich of the following statements are T RUE - )

a) Imn amn air washe=r, water has 1o be extermnally cooled if the temperature at which It is

spraved is egual to the dry bulbh temperature of air
=) In amn air washer, water has to be extermally heated if the temperature at which it is
sprayed is egual to the dry bulbh temperature of air

is simMmply recirculated, then the enthalpy of air remains

<) I anrn air washer, if water

Nnearly constant at steady state
Ay I anmn air washer, if water is simply recirculated ,

rermains nearily constanmnt at steady state

then the mMmoisture content of air

F.(WWhich of the following statements are TRUE7?F )
a) Wwhen the enthalpy of air is egual to enthalpy of saturated air at wetted surface

tempaerature, then there is no sensible heat transfer betweaen air and wetted surface
to enthalpy of saturated air at the wetted surface

2) WYWwhen enthalpy of air is eqgual
temperature, then there is Mmoo latent heat transfer between air and the wetted surface
) Wvhen enthalpy of air is egual to enthalpy of saturated air at the wetted surface
tempeaerature, then there is Mmoo Nnet heat transfer betweesn air and the wetted surface
to the anthalpy of saturated air at the wetted

Ay Wivhen the enthalpy of air is egual
surface temperature, thhen the wet bulbh tempeaerature of air remains constant

8. What is the required wattage of an electrical heater that heats 0.1 m-rs of air from
15°C and 280%: RH to S5°C7 The barometric pressure is 101 _.3225 kKPa.
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2. 0.2 kg's of mMmoist air at 45 (DET ) and 10%% % RH s mixed with O.3 kgs'Ys of moist air at
225 C and = hhumidity ratio of O.0718 kgwiikgdda imn anmn adiabatic mmixing chamber. after
Mmixing, the mixed air is heated to a fimnal temperature of A4079C using a heater. Find the

temperature amnd relative huamiidity of air after Mmiking. Fimnd the heat transfer rate imn the
heater amnd relative humidity of air at the exit of heater. Assurme the barometric pressure
to be 1 atrm.

T1T0. A cooling tower is used for coocling the condenser water of a refrigeration system
hawving a heat rejection rate of 100 KWVV. In the cooling tower air enters at 35°C (DBT)
and 24°C (WET) and leaves the cooling tower at a DBT of 269C relative humidity of
O95% . What is the reguired flow rate of air at the inlet to the cooling tower in Mo/s. VWhat
is the amount of Make-up water 1o be supplied? The temperature of Make-up water Iis

at 3I0°C, at which its enthalpy (h.) may be taken as 125 .4 KNMkg. Assume the barometric
pressure to be 1 atm.

11. I an air conditionimng swysterm air at a flow

rate of =2 I-:g.-'s ernters the cocling il =t
2S5 and SO2%S RH and leaves thhe coolimg coil at 1159 and 9096 RH. The apparatus desasw
Poimnt of the coolimng ocoil is 79O, Fimnd a)y The reqguired cooling capacity of the ocoil, B2
Sensible Heat Factor fTor the process, and o) By-pass factor of the cooling ooil. AssSurme
thhe bhbarormaetric PraessSsure T Be 1 Aatrm. Assurme thhe condaenmnsate water 1o leawve thhe ooil at
A (P = 29. 26 kKA g )
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