Q.P. Code : 608602
( 3 Hours) | Total Marks : 80

N.B.: (I) Question No.1 is compulsory.
(2) Attempt any Four out of the remaining Five questions.
(3) Assume suitable data wherever required. P B
(4) Use of steam tables, and psychometric chart is permmed.

I.  Answer Any Four : )\ 4 20
(i) Simple carburetor =
(1) Psychrometric chart and processes | £
(1) Compare open cycle and close cycle gas mrh;na plant
(Iv) Advantages of multistage anpreae.mn
(v) Comfort air-conditioning X -
(vi) Vapour absorption refrigeration 5.}!5’[6111
. (@) A simple constant pressure gas mrbme; ﬂpcmth a' 2 prcssum ratio 5:1 and 10
the turbine inlet temperature is SS@“C Thr: air inlet temperature is 15°C
and the pressure is 1.01325 bdll.__.Tj_'_‘_lﬁ.'_ caplpruasm has adiabatic efficiency
of 80%. What must be the adiéﬁqtié“@f ficie ency of the turbine in order that
the overall cycle efficiencywill, btﬂ 8%?. Assume C, for air to be 1.005kJ/
kgK and C for combustion gases 1.093kJ/kgK. Takf: R to be 0.287kJ/
kgK for bnth air and. ﬁumbustmti gases.
(b) An exterior wall u:{a hw consists of a 10.16cm layer of common brick 10
-~ having thermal -';ﬂnduﬁm ity 0.7W/mK. It is followed by a 3.8cm layer of
gypsum pla%{ﬁf w?rth thernal conductivity of 0.48W/mK. What thickness
of loosely m{.kﬁd Rockwool insulation (k = 0.065 W/mK) should be added
to reduuﬂ the htat loss through the wall by 80%.
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3. (d)

(b)

4, (a)
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A vapour compression refrigeration cycle operates between the condensation
temperature of 20°C and evaporator temperature of —10°C with CO, as:

refrigerant. Temperature after isentropic compression is 40°C and condenSate

leaves at 10°C before being passed through expansion valve. Dy and

saturated vapour enters the compressor. Determine COP of system and
mass flow rate of CO, required to get refrigeration effect Uf2kW Pmp;rtma
of CO, are given as under : .

T il H | H s | s | o™ C

sat sat £ r | g r B rl g
°c | bar |m¥kg | kd/kg | ki/kg | kI/KkgK | ki/kgK | KIKgK KI/KgK
20 [57.27| - [144.11]299.62 | 0.523 | 1.05874 2886 | 2.135
(-10(26.490.014 | 60.78 [322.28 'n.z"ﬁ's'i"'jiffz_jfzél = .

2kg/s of air enters the L P cylinder of a two s;fmgu 1'&5,*prncf1t1n5 COMPIEssor.
The overall pressure ratio is 9. The airat.inlef to compressor is at 100kPa
and 35°C. The index of cc:mprussmnmeach cviinder is 1.3. Find intercooler
pressure for perfect intercooling”Also. find the minimum power required
for compression and percentaﬁe ;-,avinn over single stage compression.

A two stroke cycle, 2 f'em hm't, ind 23cm stroke, single cylinder oil engine
gives the following’ requ[tq on test :

Speed P = 350 rpm
Net brake load ) = 620N
Diameter of brake dm'm = 1m
Oil cnnqumptmn = 425 kg/hr
[.Lm.e.p.« | = 275 kN/m?
Heating) whlf:‘"r d fuel used = 43000 kJ/kg
Air fuel ratua Ly weight = 32
_ Temperﬂture of exhaust gases = 370°C
Temp arature of air in test room = 20°C

“WCalcuiate : indicated power, brake power, indicated thermal efficiency, brake
T thermal efficiency and % h%ﬂt lost to exhaust. Assume mean C_ for the
~exhaust gases as 1 kl/kgK. Stale Fourier's Law of Heat Cunduutmn and

I~

explain significance of each term.
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(b) Also explain Newton's Law of cooling. g

. (a)

(b)

6. (a)

(b)
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500kg of sulphuric acid is cooled per hour from 70°C to 30°C in a Cﬂum‘g,l ‘!I}
flow (a) double pipe heat exchanger with the use of 400kg of watcmer”
hour available at 20°C. Using the following data find area of heare:fﬁm;ger
required. Specific heat of sulphuric acid is 3.36 kJ/kgK. Cuni*ectwce heat
transfer coefficient of water side is S00W/m’K and that of ‘GUI[*[UI*]C acid

side 1s 400 W/m?K. Neglect the resistance of the tub& and assumﬂ there

1s no loss of heat in the system.

Explain significance of volumetric efficiency and ﬁu;;ﬁe an expression for 10
calculating the same for an air compressor. ___ ¢

The following data refers to a single Lyluxde\l*fwf stroke petro engine : 10

Compression ratio = 568 4
Mechanical efficiency = 4 m‘-
&l Addum ¢ :]'P.
Bsfc . _j \.‘U’ 311(}__3,,”( Wh
Calorific value of fucl g mpo kl/kg
Adiabatic index for air - N

e

Find brake thermal ef’ficlﬁncy iﬂdu '*ted thermal efficiency, air standard
efficiency, relative efﬁt..‘ianoy wirt indicated thermal efficiency and relative
efficiency wrt brake: ﬁienﬁal efficiency.

Explain the workmg Qf &bﬁm y 1gnition system and Valve timing diagram. 10




