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3 Hours / 100 Marks Seat No.

Instructions : (1) All questions are compulsory.

(2) Answer each next main question on a new page.

(3) Illustrate your answers with neat sketches wherever necessary.

(4) Figures to the right indicate full marks.

(5) Assume suitable data, if necessary.

(6) Use of Non-programmable Electronic Pocket Calculator is
permissible.

(7) Mobile Phone, Pager and any other Electronic Communication
devices are not permissible in Examination Hall.

(8) Use of Steam tables, logarithmic, Mollier’s chart is permitted.

Marks

1. Attempt any five of thefollowing : 20
ad What do you mean by extensive and intensive properties ? Givetwo examples of each. 4

b) StateZerothlaw, first law and second law (both statement) of thermodynamics. 4

C) Writegeneralised steady flow energy equation. State meaning of eachterminit. Apply SFEE
tonozzleand writefinal equation. 4

d) CO, passingthrough aheat exchanger at arate of 100 Kg/hr is cooled down from 800°C to
50°C. Write SFEE. Determinerate of heat removal, assuming that changein pressure, kinetic
and potential arenegligible. Take Cp =1.08 KJKg.K. 4

e) Differencebetween heat engineand refrigerator (any four). 4

f) 1.5Kgof ariscompressedinquas static processfrom 0.1 mpato 0.7 mpafor which (pv) is
constant. If initial volumeof air is 1.3 m3, find workdown by Pistonto compresstheair. 4

g State Charleslaw and Boyl€e'slaw and a so writeits mathematical equations. 4

P.T.O.
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2. Attemptany four of thefollowing: 16

a) OneKgmassof air expandsreversibly from 6.5 bar and 0.0135 m3to 9fina volumeof 0.1m3,

findfinal pressure, final temperatureand work doneif theexpansionisadiabatic. 4

b) 0.1Kgof nitrogengasisconfinedinavessd. Initia volumeof gasis0.1 m3. Hest istransformed
to nitrogen at constant pressure of 1.2 bar till volume changesto 0.075 m3. Determinefinal

temp. of gasand work transferred. 4
c) Draw aneat sketch of simple carburettor and label itscomponents. 4

d) Withthehepof T-Sand P-h diagram, state the effect of subcooling and superheating onCOP

of VCRcycle. 4

€) Draw anest |abelled sketch of shell and tube heat exchanger and explain. 4

3. Attempt any four of thefollowing: 16
a) Define:

) Freeair ddivered

i) Isothermal efficiency
aso givetheequation for them. 4
b) Draw anesat sketch of vane compressor and stateitsworking principle. 4

C) Represent multistage compressionwithintercooling (perfect) on P-V diagram. State advantages

of multistage compression. 4

d) Draw aneat schematic block diagram of vapour compression refrigeration system and state

thefunction of each component. 4

€) With neat sketch explainworking principleof natural draught cooling tower. 4
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4. Attemptany four of thefollowing: 16

a) Represent RankinecycleonP-V diagram. Satevariousprocessesinit. Writedown theformula

for calculating thermd efficiency of Rankinecycle. 4
b) Statethefunction of condenser insteam power plant. Draw anest sketch of surfacecondenser. 4
c) Statethenecessity of mountingsand accessoriesused in boiler withtheir functions. 4

d) Read steamtableand writethefollowing values.
i) Liquidenthalpy and vapour enthalpy at 4 bar.
if) Saturation pressurefor 150°C.
i) Enthalpy of steamat 1.5 bar and 350°C.
iv) Liquidentropy at 130°C. 4

€) Determinetheamount of heat, which should be suppliedto 2 Kg of water at 25°C to convert
itinto steam at 5 bar and 0.9 dry.

Take, CIOW =418 JKgK and
at 5 bar hy = 640 KJKg and

hyy = 2107 KIKg. 4

5. Attemptany four of thefollowing: 16

a Consder acompositewal madeup of three materialshaving different thicknessand different
thermal conductivities. Assumetemp. at interfaceand prepare electrical analogy circuit and
hencewrite equation for the heat transfer through thewall. 4

b) Theinner surface of aplanebrick wall isat 60°C and outer surfaceisat 35°C. Cd culate heat
transfer per m2 of surfaceareaof wall. Whichis220 mmthick ? Thermal conductivity for brick
wall is 0.51 W/m°C. 4
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€) Hotair at temp. of 60°Cisflowingthroughasted pipeof 10 cmdiameter. Thepipeiscovered

with alayer of insulation of 5 cm thicknessand thermal conductivity 0.23W/mK. Theinside
and outside heat transfer coefficientsare 58 and 12W/m?2K Atmospherictemperatureis 25°C.

Find rate of heat |ossfrom 50 mlength pipe. Neglect stedl piperesistance. 4

d) Define:Absorptivity, Transmissvity and Reflectivity. 4

e) State Fourier’salw of heat conduction and itsequation. State Stefan-Boltzman law. 4

6. Attemptany four: 16
a Difference between two stroke and four stroke engine. 4

b) Thestroke and cylinder diameter of C.I. engine are 250 mm and 150 mm respectively. If
clearancevolumeis0.0004 m3 and volumeat cut-off is0.000621 m3. Determine compression,
ratio, cut off ratio and thermal efficiency of engine. 4

¢) Theminimum pressureand temperatureisan otto cycleare 100 Kpaand 27°C. Theamount of
heat added to air per cycleis1500 KJKg. Determine pressure and temperaturesat all

pointsincycle. 4
d) Draw valuetiming diagram for 4-stroke petrol engine. Represent all salient point onit. 4
€) Compare Spark Ignition (S1) engineswith Compression Ignition (Cl) engines. 4

f) Draw aneat sketch of two stroke engine and state the function of each part and crankcaseinit.




