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(3 Hours) —— | Total Marks : 80
N.B. : (1) Question No. 1 1s compulsory. fn N
(2) Attempt any three from the remaining five questions. a4 N
(3) Assumc suitable data wherever necessary. po— '**:;;;kl
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|. (a) With the help of P-v diagram, show that work done reduuegﬂwﬂbmmcuﬂler 20
added between two stages of a reciprocating air comprt:ssqa; & oy
(b) Distinguish between parallel and counter flow heat exchangﬁg@
(c) What are the drawbacks of simple carburetor and list -:Jﬁflt‘.:l types ufcarhurﬁmrs?
(d) What do you mean by overall heat transfer muf‘f’uﬁ:rﬁ? (Tfitam an expression

for 1t? x}\_ v
~ (e) Define the following : S
(1) Ton of refrigeration, (i1) xﬂﬂﬂg,
(111) Dry air, {tﬂ Sﬁetyﬁc humidity,
(v) Dew point temperature 4 /'.
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(a) Derive an expression for wmnltlmuﬁlwciﬁﬁe11@ of a single stage single acting 8
reciprocating air cnmprmonﬂﬁhdﬂaucc What 1s the effect of clearance
on work required to drive ti&ge-com;:}essm“
(b) A two stage single ac,tm,gmumatmg compressor takes in air at the rate of 12
0.2 m* /s. The intake MHPWI’E ‘and pressure of air are 0.1MPa and 18°C.
The air is Lumprws{:d:h a final pressure of 0.7MPa. The intermediate
pressure is ideal md llﬁilx\é{mlin“ is verfect. The compression index in both
the stages is L\ﬁ ﬁm,:git compressor runs at 600rpm. Neglecting clearance,
find : (i )*“Lm;rmdtau. pressuce; (1) The total volume of each cylinder;
—~ (111) Thqﬂpmﬁcr J:-..,qum,d te drive the compressor; (iv) The rate of heat
n,_u:ctuftu &]@ intercooler.
>
3. (a) Tha aﬁ Eﬂ;EIH the compressor of an open cycle constant pressure gas turbine 12
ata ﬂmﬁsun of 1 har and temperature 28° C. The pressure of the air after
«Q cmessmn 1s & bars. The isentropic efficiencies of compressor and turbine
& \mqﬁ?% and 8G%0 respectively. The air fuel ratio used 1s 85:1. If the flow rate
,i-;":-"”'_“ wofairis 4.5 kg/s, find: i) power developed; ii) thermal efficiency. Take C, =1;
& “ y) ﬁ\“ 1.4 and calorific value is 42000kj/kg.

(ﬁ] With a neat sketch, explain the ignition system of a petrol engine. 8
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4. (a) A load test is performed on a single cylinder four stroke diesel engine havﬁig"“ @2
compression ratio of 15. The speed ofthe engine is 2500rpm. air apﬂ ﬁt&t
consumption were found to be 3.0kg/min and 9kg/hr reapectwel}h Ihe
torque applied on the brake drum was 190N-m. Rate of c&&}hng‘ Watér
circulation is 1 5kg/min. and temperature rise was found to be 40°C. tl"hﬂ exhaust
gas temperature was found to be 420°C. Calculate brake p’f)wer “bsfc and
brake thermal efficiency of this engine. Also draw the heat b&ianfﬁshef:t on
minute basis. Take calorific value of the fuel as @SﬁOk&/k},, Ambiﬁnt
temperature =30" C; C, for exhaust gases 1.2kj/kg. o ",

(b) Compare vapor compression and vapor absnrptmn)"éfn;:,c{a{mn sysies ms. 8
_,1___ - \\
5. (a) Write a short note on psychrometric chart andtefgn.sanl few processes onthe 8
chart and briefly explain them. a4

(b) A steam pipe is covered with two Iayegs Df |ﬁﬂulanon The thickness of the 12
inner and outer layers is 40mm ;md‘gfﬁmm respectively. The thermal
conductivities of insulations are 0,:.’]/8,6— ‘1;046 W/mK respectively. The
steam pipe itself'1s of steel wuhk SQW K and has inner and outer diameter
of 160 and 180 mm r»&b.pccturely T‘he stﬁam passing through the tube is at
temperature 350"C. The outer aum;,géf‘lh:. insulation is surrounded by ambient
air having temperature ﬁﬂ“& Th&tmmde and outside film coeffients are 30
and 6.98 W/m2K thpé“@yﬂly Determine the heat loss per unit of pipe and

layer contacl u,mp;sfamup 4

6. (a) 20tonsof g,g_-.,,ff*’ﬁm aﬁ‘ﬁ’ﬁf 0" Cis ntoduced per day in an ammonia refrigerator. 12
The t{‘:mpLL?tﬁ[E :;ﬁ%e in the compressor is from 25"C to -15°C. The vapor is
dry and sﬂhua\[‘ﬁzﬂl the end of compression and an expansion valve 1s used.
Aﬁumlﬁgj C‘bcﬁzuenl of performance of 65% of the theoretical, calculate
the géw ruqﬁired todrive the compressor. Take Latent heat of ice as 335kj/

kg. {Tlﬁe/t[}t following properties:

g %mp Enthalpy(kj/kg) Entropy of Entropy of
H__Jc Liquid Vapor Liquid(kj/kg.k) | Vapor(kj/kg.k)
% 25 | 10004 131922 03473 44852
,._-1,.-_~,,f"‘51-“;:;;_-,;, 15 -54.56 1304.99 -2.1338 5.0585

*(b] What do you mean by Logarthmic Mean Temperature Difference and derive g
4 an expression for LMTD in case of parallel flow heat exchanger.




