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Instructions: At 5 :

1. Q.No. 1 is compulsory. E: | e, o o S
2. Attempt any THREE questions out of remaining five qﬁesﬁeﬁs;:_-" ; | | : Ak -

& Assmﬁe suitable data wherever necessary. : - g

4. Use of steam tables and moiller chart is permitted. e S "%
Q.No.l Attempt any FOUR. o - RS (S 3 = 3%8=20

a) A piston- cylinder arrangement is ‘containing a ﬂmd ata pressm-e' of 4

bar and with specific 1».*«::nll.lme ef 0.20 m*/kg allows the ﬂmd to e\pand

erdme to thelaw p= ef'v where

1he pmen.

revermbly to a pressure of 0. 3 bar acc

’ is a constant. Determme the werk dene by the ﬂl.l‘iﬂ on
b) What are the lumtatmns of Flrst La“ ef Thennedmanues and state

Kelvm-Planek-- and -ICia_LlS_ElLl_S statements’ Of ‘-‘-eeend law of

thennedynamles'?
c) State and prove Carnet s meerem

d) State and prmre Clausnua mequeht}f

e} Calculate the state: of steam 1.e. whether it is wet, dry or superheated

fur the fellemng eases 1) Steam has a pressure of 15 bar and specific

5 "'_'.'_- L anume ef 0: 12 m3fkg. n) Steam has a pressure of 10bar and
'_ o “ _J : temperature 200“(1 m) Steam has a pressure of 30bar and if 2700 kl/kg
‘ o of heat is requlred to generate steam.

; : :,\ A-: f) E}btam an expressmn for air standard efficiency of Diesel cycle.

Q. }gb;?. & a) Ohtaln the expressmns for change in entropy of the non-flow processes 10

s - x*-: o
Q v 1e lsebane Iseehenc I[sothermal and Isentropic.
™ '::'IJ. ‘_1 g . L e :
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Q. I’. Cade: 25659

' i ' ste ich passes
b) A piston and cylinder machine contains a fluid system which passc

through a complete cycle of four processes. During the cycle, the sum
of all heat transfer is -150 kJ and the system completes 100 cycles per

i : r , ate ol 'work
minute. Complete the following table and calculate the net rate of'w

output. |
Process | Q (k)/min.) [ W (kJ/min.) | dU (kJ/min.)
1-2 0 2150 il
2-3 20000 O | Ve *
3-4 <2000 |« Y -36000
4-1 | ... ? | Gt W]
Q.No.3 a) A perfect gas flows throughk.ﬁ' ﬁqzzle where it expands in a reversible

BT adiabatic manner. The inlet conditions are 22 bar, 500°C and 38 m/scc.
_ at théoe:iit the pressure is 2 bar; Determine the exit velocity and exit
E:E"f area 1fthe flow rate is 4 kg/sec. take R=190 J/kgK and y=1.35.

b) Twn revers:ble heat engines A and B are arranged in series. A receives

30 kJ at a tEmperature of SGU“C from a heat source, while engine B is

-.--.. -

;;" P m mmmunmatmﬂ with a cold smk at a temperature of 5°C. If the work

£ Dutput Qf A 1S twwe that DEB calculale the intermediate temperature

\.--,. T~

betwegn*:ﬁ and B and thermal efficiency of each engine.

' '_ a): Gﬁ;m ﬂf,alr at 2 bar and 80°C is compressed to 0.05 m* according to

ir

-.,,_;-

B
R, tﬁe law pV’ 35 = C. Now the heat is added at constant volume until its
P S
i@_ 'pressure 13 12 bars. Calculate the change in entropy In each process
“undergone
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Q.No.5

Q.No.6

Q. ;-ié_'l_ft:’hde:;iﬁﬁs?j 23

"~ 'I.. g

b) 3 kg of steam at 9 bars and 260°C undergoes a cnnstant pI‘ESSlH‘E
process. The resulting steam is wet having, dryness fractmn 06

Calculate work done, change in enthalpy and heat transferred assummg g

- .q_,-_._'
. iy

non-flow process. : SR~ ‘_ 7T D
a) An air standard Otto cycle has a compression ratio of 9 At thf: start nf 1(}
the compression process, the temperature is 2'.?‘“(3 a:nd the pressure 15 1
bar. If the maximum temperature of the cycle is IZDO“C caIcLLIate the
heat supplied per kg of air, net work done per kg of alr and the thermal
efficiency of the cycle. . - e = _1:3'_ Sl
b) In a Rankine cycle steam enters the turbine at 130 bars and SDU”C If
the exhaust pressure is 0.07 bar and all the processes are reversrble find 10
the cycle thermal efficiency, work ratio and steam rate. = °
a) Steam is at a pressure of 2,5' bar and 150°C. Find the condition of the 05
steam, its enthalpy and entropy. '
b) Write short noteson: - 15
i, 0 Joule Thempsr}n pgrpu'stlug c}_rpérimcnt.
: ,Iifi'.-'_.-'i_ Ehtrrnpy’, a property of the system.
il :E-quivalenr;e of Kelvin-Planck and Clausius statements

L
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