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~ 9. What is meant by partial volume?

(Regulatwns 20 17)

Time : Three hours - ; R Maxinium : 100 marks ‘

(Use of steam table, is allowed) .

Answer ALL questions. -

PART A — (10 x 2 = 20 marks)

_'1.' ' What is m‘éant by Control-volu'me.,and control surface?

2. Using Knudsen number define continuﬁm,

3. Define heat reservoir and source.

4;  What is Helmholtz Free Energy Funetion?

5.  What is-eritical condition of steam?
6. What do you understand by Heat Rate?

7. State the principle of corresponding states.

8.. -.Identify the application of Clausius ——'"Clapéy-rbn equation.

10. ' Define adiabatic saturation temperature.
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PART B — (5 % 13 = 65 marks)

Derwe the expressmn f01 the d1splacement w01k - . . (D)

Deteunme the w01k transfer and heat transfer for. a system. in

- which a perfect gas having molecular weight of 16 kg/kmol is

compressed from 101.3 kPa, 20°C'to a pressure of 600 kPa following s

the law pV13= constant. Take SpElelC heat at constant pressure of

"gasasl‘TkJ/kgK o : C (8)'_

-Wr1te the steady ﬂow energy efuation and S1mpl1fy it to be -
apphcable fcn a gas turblne andacomp1essor i (5)__-.: S

In a gas tulbme 1nstallat10n air is heated. mmde heat exchangel'__‘

-upto 750°C from ambient temperature of 27°C. Hot air then enters = S

_* into.gas  turbine with the velocity of 50 m/s and leaves at 600°C. Air
- leaving turbme enters.a nozzle at 60 m/s velomty and leaves nozzle._ BT

~ at temperature of 500°C. For unit mass flow rate of air determine -

: _the followmg assummg adlabatlc expanslon in turbine and nozzle TRLA

(D he‘at t_ransfer to air in heat exchanger

(2)_ -pot\ter.output from-turbine - . - - - -

(3) wvelocity at exit.of nozzle.

’l‘ake cr_for air\as 1.005 kJ/kg'K.. [ ,7 ‘(8) ‘

‘ Show that the eff1c1ency of the reversible heat engine depends only
- on the maximum and minimum absolute tempelatule in the cycle

®

A fluid undergoes a revermble adiabame comp1ess1on from 4 bar,

0.3 m? to 0.08 m3 accordmg to the law p01 25 (7, Determine the.

' change in enthalpy, the: change 1n mtemal ene1g§,r and change in
entropy : . , ) ' (8)-

Or

‘State and pro{re‘(}arnot Theorem_. e : - 5) .

An ﬂows through an adlabatlc compressor at 2 kg / 5. The inlet
condition are 100 kPa and 310 K, and the exit conditions are

700 kPa and 560 K. Consider 7, to be 298 K. Determine the change.
“of availability and the. 1r1evers1b111ty _ R
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" with the help of h-s d1ag1 am. Also discuss Ranklne cycle improvements.

(i) " Bxplain the process of formation of steam with T-s diagram. - (5)

(i)- 3 kg of steam at 18 bar occupy a volume of 0.2560 m3. During a
constant volume process, the heat rejected is 1320 kd. Determine
ﬁnal 1nte1 nal ene1gy also find initial dryness. arid woxk done )

: . Or ,
Draw the schematlc diagram. of Rankine cycle and explam its workmg

o . _ (13)
@ Deduce Van de1 Waals equatlon of state and explam 1ts nnportance _
, : e ®)
B (11) 'Explam the prmmple of correspondmg states and the: use of _
' compre331b1hty chart SN SRR R VI
G Denve TdS 1elat10n in terms of change in A T and V.o o6
(i) - ‘Explain Joule — Thomson expenment and deduce the expression ..
- for Joule .— Thomson coefficient, " o o @by
@ Dxplam the mole flactxon and mass ﬁactlon and the relatlonshlp" o -
_ '-"between them. . DT e G

- .:(i_i__) ‘The exhaust gas of an. 1nterna1 combustwn englne is- found to have

®)

. (i)  One kg of air at 40°C dly bulb temperature and- 50% RH is mixed .

(a)

(@) . L1st varlous psyclu ometric plocesses and state then s1gn1f1cance

- 9.8% CO, 0.3% CO, 10.6% Hz0, 4.5% Oz and 74.8% Nz by volume.
- Calculate molar mass and gas constant of the exhaust gas. If the
volume, flow rate of ‘exhaust gas is 2 m"”/h at 100 kPa and

573 K, calculate its mass flow 1ate SR (8) '

"~ . " Or
- ()

with 2 kg of air at 20°C DBT and 20°C dew point temperature.
~Calculate the temperature and spec1ﬁc humidity of the mixture. (8)

PART C—(1x15= 15 marks)

Ina passenger car, a lead storage battery is able to deliver 5 2 MJ of
___electmcal energy., This energy available is used to start the car. Suppose
we wigh to use complessed air for do1ng an equivalent amount of work in-

starting the car. The compressed air is stored at 7 MPa, 25°C.

" Calculate the mass of the air and volume of tank required to have the

o ‘compressed air having the same availability of 5.2 MdJ. Take, 101,325 Pa .

®

“and 298 K as atmospheric. conditions. - . _ _ (15)

Or . .
A steam power plant running on Rankme cycle has steam enteung HP'
turbine at 20 MPa, 500°C and leaving LP turbine at 90% dlyness :

‘Considering condenser pressure of 0.005 MPa and reheating occurring up

to the temperature of 500°C: Determine the pressure at which steam
leaves HP turbine, the thelrnal efficiency and wmk done. - (18)
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