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Total-Marks:-60
Attempt all Question.

2. Don't write anything on the questian paper.
3' Use of non programmable scientific calcttlator is permitted,
4. {Jse of steam table and molli.er chart are alloy,ed.
5' Uie of psycltometrics chart and steam tables are permitted.

SECTION-I
Que.- 1 (a) A regenerative air refrigeration system for an air plane has to take 30 ton of'load, rvhile

the ambierit conditions are 0.80 bar and 7"C. The ramming action leads to a pressure
rise fiom 0.8 bar to 1.2 bar at constant entropy. The air is bled off the main compressr:r
at 4.8 bar. The ram air heat exchanger is 60a/o effective. The air from the heat
exchanger passes on to cooling tLrrbine. Some porlion of the air after expanding in the
cooling turbine passes on the regenerative heat exchanger redurcing the temperature 9f
the main compressed air to 50'C. The cooling air frorn turbine gets heated to 100'C
before discharging. The isentropic efficiencies of the compressor and turbine are 90yo
and 80% respectively. The cabin is pressurized to I bar ancl maintained at 25.C.

Determine:- (i) l"he ratio ol'the air extracted {''rorn cooling turbine for regenerative
cooling of the ram air (ii) Power required for rnaintaining the cabin at required
cc.'ndition Assume the cooling turbine power developed to be used for ram air exhaust
f  an .

Que'- I (a) For a sample of air having 22"C DBT, ,","?* humidity 30o/o atbaronretric pressure
af 760 mm of Hg, calculare:

l .  vapour pressure, 2. Humidity ratio. 3. vapour density, and 4. Enthalpy.
Verify your resutts by psychrometric chart.

(b) Cive a brief account of LPG being used as an alternate fuel in SI engiles?

Que. - 2 (a) Derive an expression for change of internal energy and enthalpy during a process with
variable specif i  c heats.

(b) A vapour compression refrigerator works between the pressure limits of 60 bar and 25
bar- The working f luid is just dry a-t the end of compression and there is no under-
cooling of the l iquid before the expansion valve. Detenrine:
l .  C.O.P.  of  the cyc le
2. Capacity of the refiigerator if the fluid tlorv is ar the rate of 5keimin.

Enthalpy(ki ikg)
l iqu id I  Vapour
1( toA  
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s6.32  |  322,58

OR
Que.- 2 (a) Explain the fol lorving psychrometric processes with the help of psychrometric

chart. ( i)  Sensible l{eating and Sensible Cooling
(i i)  Humidif ication and Dehumidif ication
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(b) in a test of four cylincler four stroke petrol engine of 75 mm bore & 100 mm stroke'

Tfre tbllowing i-*rult, were obtained ai fLrll throttle at a constant speed and with a fixed

sett ing of the fuel supply'of 0'082kglntin'

Brake power rvith al l  cyl inder working: I 5 '24 l(W

Brake power rvith al l  cyl inder I cut off =191: 
lW

Brake po*t. rvith al l  cyl inder 2 cut off :10'38 kW

Brake polver with al lcyl inder 3 cut off =10'23 kW

Brake power with al l  cyl inder 4 cut off :10'45 kW

Estimate the indicated power of the engine uncler this conditions. if calorific value of

fuel is 4a MJ/kg, find indicated therma-l efficiency of the engine.and compare it with

air st"andard effiiiency. The clearance volume of one cylinder is taken as 115cc'

Que.-3 (a) A single-cyl inder engine running at 1800.rpm develops a torque of 8 N-nr'  The 5

indicated power of the.ngi;.  ir  i .s Kw. Ir ind the loss due to fr ication power as the

Percentage of brake Power'

(b) Discuss the working principle of practical vapour absorption systeln rvith H-c 5

diagram.
SECTION-II

Que . *4 (a )A re f r i ge ra to rwo rk i ngonBe l l -Co lemancyc leope ra tesbe tw -eenp ressu re | im i t so f5
1,05 bar and g.5 bar. Air is drawn frorn the cold chamber at 10oC, compressed and then

it is cooled to 30oC before entering the expansion cylinder. The expansion and

compression f,ollows ilr* iu* pvt3=cinsnrnt. determine the theoretical C'o'P' of the

sys tern  .  1 ,  -  ^ . ,+* " f  ^ f  oh

(b) Explain the use of prony brake an,J rope brake in measuring the power output of an 5

ensine

Que. -  4  (a )

(b)

Que. -  5  (a )

Que. - 5

Que. - 6

OR
Discuss with the help of a suitable sketch the following'

( i) Wet sumP Lubrication sYstem'
(i i)  Dr1' 5t,*O Lubrication system'

Describe with a sketch a regenerative air cooling system'

Define Room sensible heat factor (RSHltr).ttow Room sensible heat factor line is draw

on psychrometric chart?

Explain the fol lowing:

l.  Rich mixture, 2. Stoichiometric mixture 3' Lean tnixture'
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(b)

OR

(a) Air ar l0'c DBT and 90 % RH is to be brought to 35'C DBT and z2'5'C WBT r'vith

the help of winter air condit ioner. I f  the humidif ied air comes out of the

humidif ier at 90%RH, drar,v the various processes involved on a skeleton

psychrometric chart and f ind:
1,. 1'he temperature to which the air should be pre-heated 'and

2. 
' l -he elf iciency of the air washer'

(b )Wi thasu i tab leske tc l rexp la in thes ta r t i ngc i r cL r i t o f so lexca rbu re to r .

(a) Determine the effect of percentage change in the effic'iency of ono cycie having a

compression ratio of 8, ifihe ,p*.ill. heat-atconstant volume increases by l'l percent'

(b) Explain Electrolux Refrigeration system rvith neat sketch and shortly explain its

Practical Performance method'

4

5



/
PRESSURE 0F WATEtt VAWaX lN mm c,F llg --

i Y q p i r q B I - i i l ; a E

I

$,il\sxr\ t'

d$
$t
ili
Ndnnr'i N

h

$'"
$$
i$
$$
$il

$$
$$

P $."\
t) :3- 

\v

{o,*p

lyt"-r42

9o
4t

+tq

I

!

I

F
I
I

!

h

-, duY uit$

ocrniik9 
Y: '


