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Answer all qrr'estion's'

l. (a) Explain the concept of Zeroth law of thermodynamics' 
*irred in a welf insrj

(b)l.skg.ofliquidhayrnBaconstantspecific.heatofl.SkJ/kg.oc.isstirredinawell.insulated
chamber causing the temperature to rise by 15'C' Find:

(l) Change in internal energY ; and

(ii) Work done for the Process'

(c) Derive the air standard efficiency for Otto cycle'

(d) Explain the principles of 4'stroke engine'

(e) Explain the radiation mode of heat transfer'

(0 ExPlain the law of radiation'

(g) Define Bernoullis equations and mention its application'

(h) Explain ^ny 
onpvelocity measuring devices' 

(g x b = 40 marks)

2.(a)lkg.ofnitrogen(molecularweight!8)iscompressed.rlvelsiblvand,isothermallyfrom
l.0t bar, 20oc. to a.z uar. Earcurite th" *oJ"j;; and the heaf flow during the process'

Assume nitrogen to be a perfect gas'

Or
r r -- -t^AlKn3 ioc-omnfessed'-- - ^--l:-'la' s^hrrare of 0'OI5 m'ut lg coml

:' '(b) ,ei, at'.io2 bar, ?21 9:initpuv Ttp1Ti a cvlinder-v-olume of 0'o15 m'3' is coml

- , ' , , *vei*ib3 and adiabatic"-fit'by; piston to a pressure of 6'8 bar'

ffi *ork d'one on the mass of air in the cylinder'
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3..."{a) Ao engise 200 mm' bore and 300'mm' slroke works on Otto wcle' Th;

: . orfx*6.tu3 The initial pr"*o* ria t"-p"rature tt" i i"t ""a 
06" c' If the maximum pressure

0;00,16,rrr;
islidtaf to 24 bar, frnd

,{i} 'The air'standard efficieircy of the cycle'

tiil tU" mean effective pressure for the cycle'

Assune ideal conditions'

ffi

Or
Turn over
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(b) The pressure on the compression curve of a diesel engine are at $ th stroke 1.4. Bar and at

fr th stroke 14 bar. Estinate the compression ratio. Calcutate the air'standard efficiency of

the engine if the cut-offoccurs at 1f of the stroke-

4. (a) Az41mm.steammain,2l0meterslongiscoveredwithS0mm.ofhightemperatureinsulation
(K = 0.092 WmK) and 40 mm. of low temperature insulation (K = 0.062 WlmK). The inner and

outer surface temperatures as measured are 390o C. and 40" C. respectively. Calculate :

(i) The total heat loss Per hour.

(il) The total heat loss per m.2 of outer surface.

(iii) The heat loss per m.2 of pipe surface- 
:

(iv) The temperature between two layers of insulation.

Neglect heat conduction through pipe material.

Or

(b) The inner surface of a plane brick wall is at 50o C. and the outur surface is at 25" C- Calculate

the rate of heat transfer p"" *] oi 
""tf""" 

area of the wall, which i8 220 mm. thick. The

thermal conductivity of the briek is 0.51 W/nIC

(c) E:rplain the concept of black body.

5. (a) Derive Eulers equation of motion along a stream lise, .

(b) The diameters of a pipe at sections I and 2 are 2OO mrn. and 3(X) mm. respectively. If the

velocity of water flowing ihrough the pipe at section I is 4 mls, find :

(i) Discharge through the PiPe ; and

. (ii) Velocity of water at section 2-

Or

(c) Explain with sketch, how a venturimeter is used to measure the flow of a liquid in a pipe; \

(d) Water is flowing through a pipe having diameters 600 rnrn. and 400 mm. at the bottom and

l upper end respictivebr. The intensrty lf pressure at the bottom end is 350 kN/m-2 and the
,' , iiJ"*iiat tn" upper Lnd is 100 kNlm-z Dete"-ine the difrerence in datum head if the rate of

flbw through the pipe is 60lts/s.
(4 x 15 = 60 marks) ._
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