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(Revised course)

Note: 1) Question no. 1 is compulsory.

2) Attempt any three questions out of the remaining five questions.

3) Clearly mention the assumptions made if any.

4) Use of Refrigerant tables, P-h Chart, Friction charts, Psychrometric %haﬂ, and Steam

table are permitted. __ Nt/
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Q 1 Answer the following %\b {’J 20

a) Define i) Relative humidity, ii) Ton of refrigeration, iii D t\i f saiuration, iv) Dew
point temperature v) Coefficient of performance. m' .

b) Draw P-H and T-S diagram when the vapours are upiyated at the end of
compression and with under cooling of liquid. % 4

c) What is effective temperature? Which are ﬂm& governing effective
temperature?

)
d) Explain ASHRAE numbering system fi e erants with example.
e) Atmospheric air at 10°C WBT and 15 nt#rs a heating coil whose temperature

is 40°C DBT. The bypass factor ofhe % i3 0.4. Determine DBT, WBT and RH
of the air leaving the coil and thé'@mount’of sensible heat added per kg of air.

Q 2 a) For a sample of air havin 22“ DB : Rel?"ve humidity 30% at barometric pressure of
ure i1) Vapour density iii) Humidity ratio iv)

760 mm of Hg, Calculate 1} res!
Enthalpy. \\3\ ¢

o b) Explain the working PE “‘E tha.musmuc expansion valve with the help of neat

diagram. _ ) 6
7
¢) Describe vapour ,érp;ﬁm refrigeration system using three fluids. 6

N\

Q 3 a) An air cooling s for a jet plane cock pit operates on the simple cycle. The cockpit is
to be maintaine 5°C. The ambient air pressure and temperature are 0.35 bar and -15°C

' Mz‘usum ratio of the jet compressor is 3. The plane speed is 1000 km/hr.

i is. pa rough a heat exchanger after compression and cooled to its original

it :_:- enter.r:g into the air jet. The pressure loss in heat exchanger is 0.1 bar. The

/of air leaving the cooling turbine is 1.013 bar and is also the pressure in the
\‘% It 1he cooling load in the cockpit is 70 kKW, Determine i) Mass flow rate of an

zied to the cabin. ii) Net power delivered to the refrigeration system. iii) The COP of
system. 12
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b) Explain with neat sketch a complete multistage vapour compression system 4
¢) What are the general rules to be followed in the design of ducts? {4 \‘
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Q 4 a) A vapour compression system using R12 works between -15°C and 35°C as evafilqi;gmli‘?

and condenser temperature respectively. Using P-H chart determine i) COP u}ﬁa%h&\x

of refrigerant per TR iii) Piston displacement per TR using volumetric efﬁci:gcgé_ﬁ S(Y}’u v
Heat rejected in the condenser per TR. y 12
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b) Explain cascade system of refrigeration.

" . . « iy
c) What are the different types of compressors used in ref‘ngeral@
practice ? Discuss them. Q

' N 2
Q 5 a) The design conditions for an air conditioned hall is P QLKJ‘:

Inside condition 24°C DBT and 60% RH hf\ \15'

Outside condition 38°C DBT and 28°C WBTrf‘;“\\q:?m

Sensible heat gain 167040 kJ/hr ~NS

Latent heat gain 41760 kl/hr L Qt\ ﬁj'

Infiltrated air 20emm 0 WD
Coil ADP 10°C e ::__}_}'13;;,

I L
60% of total air is recirculated aﬁ},ﬁm!@d k;ﬁth conditioned air after cooling coil. Determine
i) The condition of air beforesentering the hall ii) The condition of air leaving the

conditioner coil i1) BPF of cogﬁ'i%gojﬁv} refrigeration load on cooling coil. 14
& el
b) Describe cooling towers gj@ﬁﬁﬁonam performance related terms. 6

R &

Q 6 a) Aspect ratio of a re@g#@lyaucl is 7 and its equivalent circular duct diameter is 100 mm.

The ratio of long%iid&;@j rectangular duct to the diameter of circular duct is 2.6. Find the

dimension nff’_ljp__;tc' iside of the duct. 6
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b) What is §Ecmdqu1gerant? Where it used? Explain its importance in big ice plant. 6
VW
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c) Wntefaggﬁ‘ﬁ-iv on (any two)
. 'f--_":" H-L":n‘"l. - 4. #
i) Deep sca water air conditioning
Q! i) "Q%p.cx tube refrigeration

i%}'g;\ioise and its controls in A/C system

8

iv) Dairy and food processing plant




