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INSTRUCTIONS: (1) All  questions are compulsory.
(2) Assume suitable data i f  necessary.
(3) Figure to tlre right iridicates full marks.
(4) Scientif ic calculator. steam table is al lowed'

Que.-1

Que.-l

Que.-2

Que.-2

Que.-3

SEC'TION -  I

Compare the Otto, Diesel and Dual cycle
(i) For sarne compression ratio and saure heat input'

(ii) Iror constant maximunr pfessure atrd same heat input.

Derive air standarci efllciency eqLratiori of constzrut volume cycle with

diaglar"n.

04

P-V and T-S 04

a

b

on
Compare the Blayton cycle ancl Diesel cycle. Why Braytotl cycle is suitable for a 03

gas turbine plant ancl not sllitflble fbr a reoiprocating engine.

An air standard iliesel cycle lias a con'lpression ratio of 14, The pressr"rre at the 05

beginning of the co, ' t ,p,ession stroke i i  I  har and tempet'ature is 27 oC' The

nraximum temperature is 2500 "C. l)eternrine thertnal efficiency and mean effective

pressLlre.

Derive the heat trausfer eqr"tation itt case of concluction through composite wall' 04

Define three modes of l"reat trattsfer and explain each with example' 05

OR

A furnace wall made of 7,5 cni thick f ire clay ancl mild steel platesof 6'5 mrn inside

and outside also. The insicle sttrJbce tempefature.is 650 "C and outside surface

temperature is 40 "C. Find (i) fheheat l . is per,t l2 area o1'the wall ( i i )  I f  l6 steel

bolts each of 2 cr]1 cliarrreter p., ,r'tt area are usecl lbr frxing the plates to the brick

wall. f-rrrd the percentage increase in the heat flow pe, n',2 area of wall.

Take K hrtr:k - 1.2 W/m "Cl. K srccl =' 40 W/m "C
Give the corlcept of Black bodY.

Attempt Any'[ 'wo.
Derive tiie equation of L,MTD fbr parallei tlow heat exchanger.

Give the detai ls classif icatiotr of the heat exchangers"

Explain cri t ical thickness of insulaticlt ' t .
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SI]C' f  ION.I I

Que.-4 a Def'rne therrnodynanrics. Explain the Macroscopic

thermodYnamics.
b Give the fol lowing comparisons:

(i) Heat and Work ( i i)  Extensive property

Que.-4

Que.-5

and MicroscoPic Point of view 04

04
and Intensive ProPeftY

03
05 '

04
05

fl

b

a
b

Que.-5

Que.-6

OR

Expla in the cot rcept  o f  cont inu i ty .
Explain the types of-thernroclyt iatnics systems with examples'

Det'ine internal energy and prove it is a

Write down the general SFEE equation

the fbllor.virlg systems:
(i) Nozzle ( i i)  Diff i tser

ott
a A cefiain mass of air is initially at267 C and 7 bar occr"rpies 0.21 m3' The air is

expanded at constant pl-essrrre such that volume becomes three times the initial

volume. A polytropic process with p =' 1.3 is then carried out'  fol lowed by an

isothe'-ual process^ wli ich co.rpletes the cycle. Co'siderir lg al l  the pfocesses

leversible. f lnd.
( i )The l rea t re . j ec te<Ja r rd rece i veddur i r rgeac l rp rocess '
( i i)  Net work done drrr ing the cycle'

b Explain the fr"ee expausion pl 'occss with diagram'

At tempt  AnY' l ' rvo.
a Give the equivalence between Kelvin Plank arrd CllausiLls statements of second law

ol thermodynantic.
b Explain tlie Liniitations of First Law of Thelnodylamics with examples'

c Explain then Clausius Ineqr"ral i ty '

lr lnd ol ' [ 'apcr

property of sYstem.'und 
d.iiu. the simplify forms when used for
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