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Note: Answer any FIVE full questiop)Wosing ONE fuL ques,ti.bSfrom each module.
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a. What are meant by Microsc"pil,,p"a Vt""-r""pic point of yiews? Explain.
b. State Zeroth law of the
c. The temperature 'T' og+qr,-.li8irrnometric scale is defip$as T : a lnk + b, where a and b are

constants. The values Bf.K are found to be 1.83 aiid'6.78 at 0"C and 100'C respectively.
Calculate the tempSFafire for a value of K:2.42. (10 Marks)
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, 39.," r}ffi*V,,,,. ..3q'" o&@'r'

Define wo.fr6 rmodynamically. What are pdth and point functions?
Derive adeTffission for displacemellqur$rk of a polytropic process.
A masS.oftas is compressed in ryi-static process fuffi.8O kP

Dehne wodiltf&rmodynamrcally. What ar€ path and pomt tunctrons'/ (06 Marks)
Derive adeTffission for displacemellqur$rk of a polytropic process. (06 Marks)
A mas.s- of'gas is compressed in-,@i-static process Wfu.80 kPa 0.1 m3, to 0.4 MPa,
0.03 mi. Assuming that the pretsun€ and volume are retratbd by PV' : constant, find the0.03' ::.Rssuming that the premute' and volume are

work interaction during the prpcdSs. Is it a worfu.t'

3a.
b.
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'-,::.| Mo_dUIe$2,i = riModule:2
Derive steady flow.enq;rgy equation for a {tep'n$cess. -,*r^. (10 Marks)
A piston and cy]*iffi machine contains# ftdid system, w.frich,passes through a complete
cycle of four processes. During a cyalathe sum all heat tranSfer is -170 kJ. The system
completes 100't!,.des per minute. Cffildte the following table showing the method for each

four ptgbesses. During a E_@,Ufb sum all heat t?

s l00"tlcles per minute. Cffildte the following tab
conrr$ute the net rate of,,wortlSutput in KW.,+"=,+.

Process e &J/Lrein), ,W (kJ/min) AE.{kJ/min)
a-b
b-c
c-d
d-a ,i

,.0;;,+

"4$gp
keY

-2,170
0 ;!"-.\

ffi,i"
' -36,600
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State Kelrr$SBlJhrck's and Clausius statements of 2n law of thermodynamics. Prove that
thev are eouivalent. (10 Marks)they are eqri

(10 Marks)

(10 Marks)
Two Camot Engines A.an$1id.,,B ur" connected in series between two thermal reservoirsTwo Camot Engines O ad:.p are connected in series between two thermal reservoirs

maintained at 1000 K 4d*300 K respectively. Engine A receives 1750 kJ of heat from the

high temperature reservoir,'hnd rejects heat to the Camot Engine B. Engine B takes in heat

rejected by enging.A tind rejbcts heat to the low temperature reservoir. If engine A and B
have equal thernra&,rii.ffi ciencies, determine :

(i) Ueat rejefffi'by engine B
(iD The temperature at which heat is rejected by engine A'
(iii) The',,woik done during the process by engine A and B respectively. (10 Marks)
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a. Sketch and explain working of Carnot engine' ,1:"'4+u.. (10 Marks)

b. A heat engine absorbs 200 kJ/s of heat at227"C anS#ts'heat..11 T:9.Three 
separate

cases ofheat rejection are reported. (i) 180 kJ/s heat.' i ted (ii) 120 kJ/s heat rejected

(iii) 60 kJ/s heat rejected. Classify each cycle' ,= 
* (10 Marks)

OR

a. With a neat diagram, explain P-V-T surface::iit.,,,,, 
- (06 Marks)

b. With a neat diagram, explain the workinff.tliiottling calorimeter' t"a". (06 Marks)

c. The following data were recordea jn-i*test on a _combined 
sepalating and throttling

calorimeter. p."rrrrt" of steam ry*.,.dkf l1if ; Pressure'of dieam at exit : 1 bar ;

Temperature of steam at oe;ii.,+ = 150"C-. ; -,bit'Ch"lg"_ - qo- separating

caloimeter = 0.5 kg/min ; Dl.@[e from throttling calorimEter: 0.5 kg/min . Determine

the dryness fraction of steamfuled. ,,i, "" 
(08 Marks)

. Module-4
7a.Withaneatsketch,"*ffi$'iil"*o.k-gof*pourabffi$tionrefrigerationsystem.(10Marks)

b. A vapour 
"o-p."r*ipeTtitigeration 

system 9f l,p 6ro". capacity using Freon-12 as the

refrigerant has"aa*,,gvapo*t* temperatur:,,gf*19"-C and condenser temperature of 10"c'
Assriming simptg satu.ation cycle. betermine: fi) tvtass flow rate of refrigerant in kg/min

1il; rowei jp trr- (iii) coP. Take co1,:0.72 kJ/kgK (10 Marks)

,:,
OR

8 a. Defipc*ibe $ilo*irrg terms: (l) no,ffiffiint (ii) Relation hydidity. (iir) Absolute humiditv

(iv) pffiiie of saturition (v1nryffitb temperature 
_ (y_i)pat bulb temperature. (06 Marks)

b. For a hall to be air 
"onAitiond, 

th" follo*i,tg-t$9!'Yt-:t:lll": Ogtdoor Conditions

40o DBT, 20"CWBT reqqi,resindoor conditions.ffi DBI 60% RH..peatmg_gaqacity of.the

hall - 150O. Amooot #qrteoor air suppligd - O.: m'/min per person' If the required

condition is achieved first by adiabatic humidifieation and then by cooling. Estimate:

(i) Capaciry cooling coil in tons (ii) Th daiity of humidifi,.@Pin kg/hr. (10 Marks)

c. With the help ofEsfu.hrometric chart,.e,.,4phffie various psy,gfuotnetric processes.(O4 Marks)

Module-5
sothermalefficiency*affixpreSslonforthesamefor",..ip,?;;.#afl;

compresFor : "

b. A si4gla;stage double *tl4g'B-O*pressor is requiiid-to deliver 14 m3 of air per minute

-"u.,i*J t.OtE Uar and 15"C. The delivery pressure is 7 bar and the speed is 300 rpm' Take

flr" &"uru.rce volume is S%'of swept volume with a compression and expansion index of

ff 1.3. Calculate t!ry$t volume of th@rnder delivery pressure and indicated power.
(10 Marks)

'fifllill,r" i': 
r*;-"r^a]l6irir.r.*"i., - (04 Marks)c. "' Explain multi-staffi mpression. 

..,i*tu,,,,::::..''\oR
10 a. Draw p-VW i-s diug*ms foi Brayton cycle and derive an expression for its thermal

efficiency.(0SlVlarks)
b. In a simple gas turbine plapt air is compressed from 1 bar and 25"C through pressure ratio

4:1. It is then heated Uy 1SQ"C in a cornbustion chamber and expanded back to atmospheric

pressure of 1 bar in the tuibine.,Calculate cycle efficiency and turbine outlet temperature.
(04 Marks)

c. A simple gas tgrbine plant operating on Brayton cycle has air entering the compressor at

100 kPa ana 2i*0.The pressure ratio is 9.0 and the maximum cycle temperature:727"C.
What will b+ fu p"r""rrtage change in the cycle efficiency and net work output if the

expansion,ip the turbine is divided into two stages of pressure ratio 3, with intermediate

rehea.tilj t6?27"C. Assume compression and expansion are isentropic. (08 Marks)


