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* && Module-l _ d
a. Define &e following witffiffiples: i) Open syster&fuii) Closed system iii) Isolated

system. And classiff tkE;ffilttrwing into open, close$Sd isolated system i) Radiator of a car
ii) Thermosflask iii)hffi"r pump iv) Pressureffiicer. (10 Marks)

b. kL ll}g,Sir Isaac*$brffi;; propor"a u r"* tegapefature scale. On this scale, the temperature

was a linear fu#b{gf on Celsius scale. The*#hding on this at ice point (0"C) and normal
body temper"qtuffiT"C) were OoN and ffitespectively. Obtain the relation between the

the firm p/: constant. Derive p #pression for digffient work duriffihis process.

b. 200kJ of work i, ,,rppliq@closed system. TffiMMr* *o ',rotr,#ffi*ion i, $':-{s1!?,
P in bar and V is in m3.ftffi,ifritial volume is mtdh-talculate final vghhe and pressure.

x" m" -fu/ \ (10 Marks)
.qL * 4X# ;ft-**ffi , *sr ffi,y*Eryw Mbdttd-2 ,*- r

ffi, '&r'
Mog[td-2 W3 a. Describe the &ffiic paddle wheeldruetiment performed.pby Joule. What conclusion was

drawn based gn the experimental ob&#ation. Jk (10 Marks)
b. The properties of a system dtfrisg a reversible

' @Merh ' **., *YF

P : k6ffithanged fom ffiE$.3-3lkg, Tt: 2C

furutu* (.#
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ffi#ation. ;;* (to Marks)
g a reversiblesq{;i*thnt pressure non-flow process at

m3/kg, T1 = lQffio V2:0.55m31kg, Tz:260oC. The
'i+- .i &k%w " ( & 1\ \

specific'heat of the fkurq}sgiven by Cffi,l .s+;+lUltg"C where T is in oC.
'#tr -r'*\' l++J,

trs. ^. . .m,W . lL*"y-t -.... ':1* W ,"\ 1*\ '-/
d$SD€termine: i) Heat ffiftg ii) workfuShti/kg iii) Change in intemal energy per kg

W+l Change in ent{Sper kS. , a*. 
* 

(10 Marks)

. '%3 
^i*.

*e. " uffion4 a. ModifitfrffieYaf SteadyFlowffigy Equation (SFEE) forthe following cases:

i) Stearffiflrbine with nesligible ootential enersv chanee if the orooess is adiali) Stearffitflrbine with negligible potential energy change if the prooess is adiabatic.
ii) Horizontal steam qqftk with negligible entrance velocity of steam, if the process is

non-adiabatic. 5V (10 Marks)

b. A turbine operating uniffirlsteady flow conditions receives 4500kg of steam per hour. The
steam enters the lprbitfe at a'velocity of 2800m/min, an elevation of 5.5m and a specific
enthalpy of 2800fu{fu. It leaves the turbine at a velocity of 5600m/min, an elevation of 1.5m

and a-ipecifi alpy of 2300kJlkg. Heat'losses from the turbine to the surroundings
amount to 1600HIh. Determine the power output of the turbine. (10 Marks)
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(10 Marks)
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Newton the Celsius scale.
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5a.

b.

8 a. Derive an equatio\foruintemal energy

Determine the specific voluq*e,ryenthulpy and inteffiffin€Pgy of wet s

fiaction 0.85. "-Sry ffituffi' oR ffiq*' . *' .
*% oR #q* * *

a. Derive an equation for*ftntemal energy un*eb&{py with usual4futions.
b. Explain tle folloqlffiwith relevant skerches'd ffi r

i) Equatioryglffitate *fu'* *'d/

18AE/AS32

(06 Marks)

%ry (06 Marks)

i) Equatioryffie *%*ii) Coeffici6ffi'6f expansion and ffifessibility \ "
iii) Spggifidheats se* qryffiffi#

,l) lq;lhtho*son "o"ff"j{& ^ W
, #p";", (08 Marks)

ven range of.ptebsure and temperature is given byc. The ffi#tion of state i
RTCRT C . ** W

V -{F -=; where Cd&" dtu"t. Derive E#Xpression for change of enthalpy and entropyq' - P Tj Id *"'\:T
-"u "-ld 1*,"L'

,4. D TJ
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ffffiethis substance.
P J -:\t- l' {

d"s oR
10 a. Sketch the scheqdfudiagram and conesponding T-S diagram of a reheat vapour cycle and

evaluate an exffion forreheat cycle efficienby. (10 Marks)

b. A simple Ranlffnd cycle works between pressures 28 bar and 0.06 bar, the initial condition

,f. '+yr &Iffi --dL". ; h ]ffid
",T- 
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Module-S
a. With the helnmf.,FlV and T-S diagryr*b. Derive an expression for air standard efficiency ofWith the helpqf.P:V and T-S diagqr&. Derive an expression tbr arr standard etttctency ot

Otto cycle.ffi \ &ffiv (10 Marks)vllv vJwrw.d,a&lfts. 1 tlq

b. The temperaffi and pressure of a cycle at the end of constant volume heat rejection is

50oC and 1 bar respectivo{y. tf the compression ratio is 18:1 and the maximum cycle

temperature is 1700K. ine: i) Pressure and temperature at all the end states ;

ii) Workdone/kg/cycle WD Air standard efficiency. (10 Marks)

of steam-beir& a.y saturated. Calculate the cycle efficiency work ratio and specific steam

consummi&. (10 Marks)
$ ,"SSf,Y t& * rL zr -.e^ !t tL r!

Module-3 ffiB,tu
Write Kelvin-Planck and Clausius statements of second4 thermodynamics. Show that

violation of Clausius statement leads to the possibilitXffi#efuetual motion of second type.
(10 Marks)

A reversible heat engine operates between tro ffi#o at temperature 700"C and 50oC.

The engine drives a reversible refrigerator whiff oplates between reservoirs at temperature

of 50oC and -25oC. The heat transfer to the*gnghdis 2500kJ and the nettyork output of the

combined engine refrigeratorplant is 400Hq%-'' ",JK:i) Determine the heat transfer to the ffiSont and the net heat &SY.t to the reservoir


