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Third Semester B.E. Degree Exami
Ae

Time: 3 hrs.

Note: l. Answer uny FIVE full questions, ONE full
2. Use of data handbook is

Distinguish between:
(r) Intensive and extensi

. Max. Marks:
.!ti.::a..e::::::i:::i

questioa.fiim each m odule.

c. Sir Isaac Newton proposed a linear temperaturescale wherein the ice-point and the normal
human body tqgrpgrature were assumed as thd two fxed points and assigned the temperature

:lf "id 12,i,#S6.1ively. 
If the leT-e$ of the huy3n 

1"1v "i the Fahrenheit scale isof 0o and 12,j ffibctively. If the tempe$,AHr€ of the human body on the Fahrenheit scale is

98oF, ob16ft6rt$e relation between the lr{pwtbn's scale and the Fahrenheit scale. (09 Marks)

""':-'' 
"':i' 'r -itq:-=-,+\ OR 

'nt]&2 a. List outthe similarities and dis$iffi-$tarities between wot&ahd heat.
b. Give the sign conversion of hqpt and work. +*, ""x

(i1) Thermal and ther ic equilibrium
(iiD Microscopic an@Npdffioscopic approach u*;,.1- (06 Marks)
n----1-:,- l:ff----,-r -t--,-th"-qh--,, -,- ' :- - 'L' ,--b. Explain different ther&oilynamic system. ==1i' (05 Marks)

(05 Marks)
b.

c. An engineering student $Ai ggst the most econffifuipYpiocess whe11*itil*desired to compress

one mole of air (y: 1.4)*kom an initial state offf0 K to 1 bar to'ffinal state of 300 K and
10 bar from among the''fiillowing process:. . d. 'd

(i) Isothermal *.*'a.6(ii) Cooling atwdtstant pressure fofuwe",{ty heating at &instant volume.

(ii? AdiabatiiiLeompression follo cooling at const-ant volume.
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(iv) Heating af ionstant volume ffived by cooling 4t constant temperature. (10 Marks)*]" "'."\,
e [/r^,{,,I^ t o,r: 

- ! Module-2
a. Exptffihe word "specifffikdfl at constant pregourb aa. Explaflqthe word "specif,ffi&dfl'at constantpresoure and constant volume. (04 Marks)
b. Write down the SteadylffiEnergy equatid[and explain any two applications of SFEE.

c. A piston and cyl-inder machine contains a fl
":...'.:'''::'cycle of fow prqpeqpes. During a cyclel the s

completes l0O cyCles per min. Complete the
cycle offow prqpeqpes.

completes l0O cyCles p

(iil Coolingjpg.orirstant pressure heating at

= - 
t,,,,-' ,r,', .. (06 Marks)

piston and cylinilerimachine contain$.a fluid systerq which passes through a complete
:cycle of fow prqgoqpes. During a cyclel the sum of all heat transfer is *170 kJ. The system

item,
letes lffi s,yffibs per min. Cs.r&Jete the follow:
and cOmBute the net rate of work outout in KW.

Proeess Q GJ/min) W(lel/min) AEftJ/min)
a-b
b-c
c-d
d-a

0 '"t
21,00u==

-2,ffi:'

2,r70

: -36,600

completes lffi cy8lbs per min. Co,r$pJete the following table showing the method for each

::l:::::]:r!i.
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(10 Marks)
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4 a. State first law of thermodynamics for a non-cyclic process lS,show that internal energy is a

property of a system ,*r=.41,=$" (10 Marks)

b. In a gas turbine the gas enters at the rate of 5 kg/sp=Sith%'$elocity of 50 m/s and enthalpy

900 kykg and leaves-turbine with a velocity of l5b'hi/ffid enthalpy 400 kJ/kg. Loss of heat

from the gases to surroundings is 25 kJlkg. + bff for the gas R : 0'285 kJ/kg.K and

Cp: 1.004 kJ/kg.K and inlet conditions at 100"{P,,#and27oC. Determine the power output of

the turbine and liameter of inlet pipe. .,"': '= ''"..,. (10 Marks)

\
vr6&il8-r ;',1; !'

5 a. write the Kelvin-Planck's ana cryry -.*.nt of second taw of thermodynamics and

rl.al rlrarr o.p cnrrirrqlcnf .,,.,;tt 
tt":l (10 Marks)
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b. One keo .griat 1 bar pressure aqd 16'C is heated in a cylinder under constant pressure

prove that they are equivalent. . . ,l'-Wfrut 
do you mean by PMM-Iand ?:IUM-

prove mat tney are equrvarErlt.

b. 
-WhatdoyoumeanUylVttvt-tandh,X,ttvt-ttt {:-=l;;: ^i1y'u'lc. An inventor claims that hi

frYnvr-u I 
.L -,,.,,,.,. 

'll"

engine operating betul8bd the temperatures 2000'C and

600.C will produce 0.736 KW-hr consuming 0.12,kg6f petrol of 46046 kJ/kg calorific

value. Check the validitffiis claim- ft'*** (06 Marks)

i'r::: l]

OR 1"1'

a. Apply the Claptu& inequality for a systffergoing an irreversible cyclic change and

show that tk ffiy change of the systefi$iven by A' > Q ' (10 Marks)

One ke-df dir.at 1 bar pressure aqd 16oC is heated in a cylmder under constant pressure

conaitffi"$yto 150.C. Find the fir-ral volume, the worl*ydene and the changes in internal
(10 Marks)eneffinthalpy and entropy. i=h+? *,. ,'lt

: ,r.iliiltl ,"

(ii) Dry saturation glrve ,,,.$;, ,",f; "1*,"

(iii) Criticalpgjffir. , ,.,-,,J: "s

(iv) Latent l,put, : "dr

(ri superhMlEd steam #= t (10 Marks)

b. W.t rt.qg, i*itiatty at a pressur&o?b'br. 0.8 dry i@ated so that the pressure rises to 4 bar

when th.futeam blcomes r411d The steam i6thbn.compressed isentropically to 20 bar.

Find+.Mfual temperaturq*g,ffiat and work tranlfer during isentropic compression'*"..,P .,,.=.il#=*' (10 Marks)
,::: r " ..-.tr,r

.r. '' - ,: "'.=@ * **, I,R.*
(05 Marks)

'*''Derive'**rtllt:fY:',, 
, -^^:-*, L-. ^..^4: (%)_'-" 0.rp,)b. Show ,*'.nqrr of an ideal Sasjs given by equation Sr - S, = Cr.tn 

t 
", 

,l* 
tr" 

I t, J.-.- ! -
starting fr'&d:ihe general propetfielations Tds = du + PdV and Tds = dh - VdP.

' (10 Marks)

a. Explain the following y6t1iYEat sketch:

(r) Sub-cooled liquitffite
i"i;"

(i) Sub-cooled liquidttate es
/::\ T\-, aa+rrra*inn nrrr#a .rl;,0 ?

A compressor dischargps+air to a2ri capacity tank having an initial pressure of 600 kPa and

tempeiature of 200'i Due to entrance of air, the tank cools and their internal energy

decieases by 200 kJnS betermine workdone, final temperature and heat loss. (05 Marks)

,sqsq=;*r
,.,e ',,,,,.. Module-S
; !d*&s .Y

With the help=ffi-V and T-S diagrarrq derive an expression for efficiency of diesel cycle.
,,, (10 Marks)

9a.
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The pressure and temperature at the beginning of
are 102 kPa and 315 K. Heat is added during the

an air standard Otto cycle
rate of 250 kJ/kg of air and

air is used with a compression ratio of 9. Assumi '.4 and R = 287 J/kg.K for air,

determine:
(1) The thermal effrciency of the cycle.

work. (10 Marks)

(ii) The maximum cycle temperature #1*% 
u

(iii) The maximum cycle pressurr 
ru.Y" 6 

(10 Marks)

ffitr@
With a neat sketctr, explain reheat Wgkffi regenerative cyclq. @ 

* 
(10 Marks)

A 40 MW steam po*J.pfunt woffiffin nanfine cycle opffis betweenboiler pressure of

4 Mpa and condenser pressureafu ifkPu. The steam leavolihe boiler and enters the steam

turbine at 400'c. d; il;ffifl;i;;;y ortrr. steam t rhffi; is 85%. Determine:

(i) The cycle effrciencY 
q p &, I

l0 a.

b.
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