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(l) Aftempt all cluestions.
(ll) l)on't write an1'thing on the quesrion paper.
(ll l) Allow steam rable.
(lV) Figures on right indicate l.ull marks.
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Section-I
Define 'Ileat' and bring out similarities and elissimilarities betrveen heat and
work.
A gas contained in a cylinder fitted with a pisron loadei with a small nrunber of
weight is at 1.3 bar pressure ancl 0.03 m3 r,olunre the gas is heated until the
volume increase to 0.1 m3 calculate the woik done by tli gas in the following
process

(i) Pressure rciiiain consrant (ii)'remperature remain constant
(ii) PVr3:c during the process show ihe process on p-v diagram.

OR
l)iscuss the ibllowing teun with exantpies (6)

(i) Intensive and Exrensive properties. (ii) T'hermodynamics and
i \4echanica l  cqui l ibr i t rnr .  ( i i iy  616t- ,1  anc l  Open svstetn.

simplify SF'EE equation lbr a case of 
'r'r-rrbine 

and Ilear exchanger

Define Kelvin -Plank statement, crausius staternent of IIno iar,v of
thermodynamics and shorv tliat the5,'are equivalent.
A perfect reversed heat engine is used fbr making ice at -50c from water
a'ailable at 250(:. fhe tenrplrature of freezi.g mixture ls -ro,c.i;;;r;;;
quantity of ice fbrmed per kwh. For ice: specific hcai = 3.1 k.l/kg K and Latent
heat: 335 kJikg

Derive the lvlaxweJl lelations ono *"ptfnRtheir importance in rherrnodynamics.

Derive cllaperyon's equation. what are its uses and limitations?

Que"3' (a) Sketch the T-P phase ciiagram fbr water. IVIake ori it thc following solicl regiori. (s)
iiquid regit-rn. r'apour prrase, triple point and critical poi't

(b) With neat sketches indicate various parameters on typical l'-s and I-{-s diagrams. (5)
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Section-ll

Que.,l. (a) Derive the air standard elliciency of diesel engine and explain the effect of (4)

Cut-off ratio on performance of engine'

(b) An air- standard Otto cycie is clesigneci to operate with the follor'ving data (6)

Maximum cyc'le pressure and temperature : 5 MPa and 2250 K

Minimum cycle presrure and temperatllle : 0.1 MPa and'300 K

Determine the net work outpr-rt per unit mass of working fluid and the thermal

efficiencv.

OR

eue.,l. (a) F-or the same compression ratio and heat input. which cycle are more efficient (6)

otto,DieselandDual?ExplairrwithP-Vand'|-sdiagrams

(b)

Que.5. (a)

Explain the simple Brayton cycle.

Derive Clausius inequality fbr a cycle.

n two thermal reservoirs at 875 K and
A reversible heat engine r'vorking betn;ee

315 K dr.ives a reveisible reti'igJrator which operates betwlen the same 3i5 K

reservoir and a reservoir at 260 k. The engile is supplied 2000 kJ of heat and the

; ;r; 'utput from the composite system is 350 [f. l''ltui<t calculations for the

hea-t tr:a.nSfe-r to thrrefrigerator and the net heaf hteraetion with the reservoirat

3i5 Ktemperature.
OR

Deiine clead state and what d9 you unCerstattd by cxergy arrd ancrgy?

in countcr flow heat exchattgcr 0.25 kg/s of watcr arc heated trorn lOuC to 6t)"(::

Uy t c,t gases whic'h enter at 1800C und leave at 800C make calculal'ions for the

,,nus oi gases, heat rransf'crrecl and loss of available energy due to^ this heat

transf'er. 
'l:ake Cp fcrr gases = 1.08 k.f/kg K and atttbieut tempelaturc - I /-v'

Describe the classic paddle rvheel experiment performed- by Joule' What (6)

conclusion was drawn based o1 the experimental o[servations?

State the first law of thermodynamics and derive the energy equatiort for a nou (4)

f1oi,v process
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