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Note: This question paper contains two parts A and B.
Part A is compulsory which calries 25 marks. Answer all questions in Part A.
Part B oonsists of 5 Units. Answer any one full question from each unit.

t21j) State differenltVqes of power cycles. Mention the merits and demerits of Stirling
and Ericsson Cycles. I3I

PART-B
: """\ i"""'1 ,"""""' 

---*. . -i""".r i.'.-'.,.1.. 
(50 Markq)......

z.a) j ,rGiyE 1ne 
oijrepgiipl ft,T of S;n=E.p.'IJnder wh"d;qdtion the il-rye:E:a""s : .;; 'redue'estoEulernsequation. i i'.,.....rj i ii,."j i"-ii; i--ib) A reciprocating air compressor takes in z m3/minat 0-it Mpa, 200c *t i.r, i,

delivers at 1.5 MPa, 1 1 1 
0C to an aftercooler where the air is cooled at constant

pressureto 25 0c. The power absorbed by the ,o*p."rro, r, +.lilw. oli'.r*in.
the heat transfer in compressor and the cooler.

c) A turbine oPepje^s^r;1d?._$:l{"low conditions, receiving steam at the following
1". ilpr:i| ? 

MPi: Lp-glg,,Tss kJ/kS 33:i m/sec piid;e[w_apion 3 nit'Steam.Jeaves ?--i
i--'.ft lgUine.atlthE,fol.lg*int statepO,tfia,25t2ikJ/kgrr60 mAeq ani btegatio, f-i..

0 m. Heat is lost to the surrouridin! at the rate of o.zC'tillsec. if the rut. 6f rt.u*
flow through the turbine is 0.42 kg/sec. what is power output of turbine in kW.
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find the exit velocity. Is+5]

4.a) Prove that the COP of the reversible refrigerator operating between two given

temperatures is the maximum.
b),..........The amount ..of-..entropy generation quantifies....the intrinsic irye-v..ersibility of .a....-i ,.fid#.J.p*;i-;,'i'-^'i:"i;4,*--i 

*:,"f 
i.l;ij;-.1 .- ij:, , i"c)i "'.Air...fiows thdoughl'an'adiabatic"eompressor ai Z'Kgl.s'jthe iniiialtbnditions afe '., i.......i i" '

I bar and 310 K and the exit conditions are 7 bar and 560 K. Compute the net rate

of availability transfer and irueversibility. Take T6=298 K. 12+4+4)

3.a) A cylinder/ piston contain 100 L of air at 110 kPa, 250C. The air is compressed in
reversible polytrophic process to a final state of 800 kPa, 2000C. Assume the heat

transfer is wiih the ambient at 250C and determine the polytrophic exponent 'n'

OR
5.a) In a steam power plant 1 MW is added at 7000C in the boiler, 0.58 MW is taken

at out at 400C in ihe condenser, and the pump work is 0.02 MW. Find the plant

i " Jhflr."."t 
e.fficibriQy,,Assuminglh*rfl*u, py-p yo$en$,treat lransfgr.tu*he boildl .i ,' ',

i lsigi-vsn, hory mqch_ tuibine pQwel cguJd be nroduiq ipthe plafit were.rirnning in"! r ";
a Carnot cycle?

b) Differences in surface water and deep-water temperature can be utilized for power
generation. It is proposed to construct a cyclic heat engine that will operate near

Hawaii, where the ocean temperature is 200C near the surface and 5uC at some

i I r'-.
i- ""i. r i

1 1..

depth. What is the possible thermal efficiency of such a heat engine? Is+s]

b) Two tanks are connected as shown in figure, both contain water. Tank A is at

i"'-"'tr '""'r i"'-"'""''l ,--'. i'".""'i -r"""', i'-''""''', --'--. i"""" i ,'"""' i""" 
''! 

.,-.'.
6.a)r-*,:i\:cylinder hds'ethickjpiston initi'hlly held by q-pin.iThg cylinder-sbirtains carbon-':'' i ii UioxiOe at200 t<ph'anA ambienit6mleratureiof 290r. tre metal piSton hasia " ''""'."''

density of 8000 Kd.3 and the atmospheric pressure is 101 kPa. The pin is now
rbmoved, allowing the piston to move and after a while the gas returns to ambient
temperature. Is the piston against the stops?

i i .,/'\..
i-"",:" i i

,..........?00 Kpa, v:[ml.and tank B contains f .5 fg at..0.5 Mp, 4000

i ,opdribo and tli-e.{wg"dome to a 1;.r-rjforni Etate. Fin-d.the"ipecinc
i 'i,i..-......i r--'j-l+i i 'i '.......J i 'r-l#-

i'..".'..i'.'*.ri..i...'i:i''"'''..''..'
l...'.,-ji ', i,"ji : i.......t, & i-,"ji ti i..ji ': i,.;i i

7.a)i Sarnple of sieainl.f,rsm a Uoiteh drum at 3 iMPa is.jput thiou$ia-jthrottlirig i i'..,. 

"
calorimeter in which pressure and temperature are found to be 0.1 MPa, 1200C.

Find the quality of a sample taken from the boiler.
b) A rigid ciose tank of volume 3 m3 Contains 5 kg of wet steam at a pressure of

200 kPa. The tank is heated until the steam becomes dry saturated. Determine

..... final pressure a_nd heat transfer to the tank.
f-^ t, . -, ; , .r .. '' "r ..---, : i .,
i.---..- : i :..,' : i :.-ri i j i.-;, i j

valve is now ..

il ,, [5+51 :

i \..
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8.a) A sling psychrometer reads 400C DBT and 360C wBT. Find the humidity ratio,
Relative humidity, Dew point temperature, specific volume and enthalpy of air.

b) What do you understand by saturated and unsaturated air? State the various

. i--'?rgp..g....ties of air;.,. ......... i..........., r..._.. i.^......i ...--.., i 
. I ..-. j..........,, ..-....)|-,l air-wateri.vepour rrnixturei-at,Oil 

,Mra :O9e $odi relativ.-t uiiiiiitv has ia-"j i 'l
' Vcilufne of 50 m': ealbulate Specific-h'umidity; Ddw'ptiint, WBT, inissbi dry air \, 

'i...."'

and mass of water vapour. 
[ 4+i+4]

OR
9.a) On a particular day the weather forecast states that the dry bulb temperature is

370C, while the reiative humidity is 50% and the barometrt pressurei" ioi.gzi
,^--.@tr Find the.hu1nidlty ratio, de.ry point tempelatqre and enthalp.y..of moist air on....; ihi6<lav. i ,l ,.'"'i i ;.,r"i i j,'",, i-;..,",, i ir'i

U;i Voist ui. ut i utt*..prlrrr.. fiusa aryUulb temperature of 329C and ajwet Uoju"" i .i
temperature of 26uC. Calculate i) the partial pressure of water vapour,
ii) humidity ratio, iii) relative humidity, iv) dew point temperature, v) density of
dry air in the mixture, vi) density of water vapour in the mixture and vii) enthalpy
of moist air using perfect gas law model and psychrometric equations. I5+5]

to.a) !1ta-Diesel c1,Ci!,ltre,compreidibq..'ratio is l5i.Compression biii[ihs.at,0.l Mph,-": r^.,
i^7E9i T. hT, 

_egqgp.. 
is 

.1.675 MJfl<s.i Find (i[th.e qraximum {empelalure in the-{_ i ;
cycle, (ii)-work done per kg of air liii) tne cycie effiii6ncy (iv) theieniperature at
the end ofthe isentropic expansion (v) the cut-offratio

b) A refrigerator works on the carnet cycle in temperature between -700C and2700C.
It makes 500kg of ice per hour at -500C from water at 1400C. Find H.p required to
drive the co*pr"rsoi and c.o.p. of the cycle. Take specific heat "i ;;;

i- ?rl-tUt g-t< and-l1t_entfieat as 336kqkg? i .j i-_, i "j ,. .,, [5+5];-"1 ._....
i-r,i j i--"'i i r......".,.98 :_-i,i j ;^_ii j r-,;,,, jll.a) 'eir ai. standard"Ericsson cybt."h'#lan ideai ..g"neiutor. ueat"is''supplied at '' '......'

10000c and heat is rejected at 200c.If the heat"added is 600 Hrkg,'i;o tl,.
compressor worh turbine work and cycle efficiency.

b) In a Stirling cycle the volume varies between 0.03 and 0.06 m3, the maximum
pressure is 0.2 MPa and the temperature varies between 5400C and,2700C. The

,........,.working fluid is air (an ideal gas), Find the efficiency and the work done Der cvcle.....

*-r1I b'oth simqls--eycie'and cyc|-e- wlth ideal regbneiatoi:icompuir,trr.-'i'esutts wiitr- j ,- ":
; chrnotcyclewithsarn'etempeiatilre.lirnits. i i i.." .i i i i.."j 1s+s1i 
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