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(1) Change in the internal cnergy of a
closed system s equal to the heat

B.Tech 4th Semecester Exam., 2016 tmansferred in a constant  volume
process involving no work other than
p.d.v. work.

THERMODYNAMICS

e} Enthalpy of the fluid before throttling is

Time : 3 hours Full Marks : 70 not equal to the enthalpy of the fluid
aflter throtting.

Instructions :

(i) The marks are indicated in the right-hand margin. (! Work is said t0 be a low grade energy

(i) There are NINE questions in this paper. and heat a high grade cnergy.

(iii) Attempt FIVE questions in all.

- dQ :
{tv) Question No. 1 is compulsory, (g) The cyclic infegl of T for u. reversible

{v) Use of steam table, Mollier chart and psychometric cycle is greater than zero.
charts is allowed,
fh) The slop of an isobar on Mollier diagram
1. Write True or False of the following 18 equa] to the absolute temperature.
(any seven) : 2x7=14
f Heat addition process in the Rankine
cycls is reversible and at constant
process whereas in the Carnot cycle it is
reversible and isothermal.

fu) IJuolated wystem has fixed mass and
cnergy.

(b) Specific  volume iy the extensive
property of a thermodynamic aystem.
(# For same maximum pressure,

fc) A pan p(:rf()rm{l no work in the proccas temperature and heal rejection, the
of free expansion. efliciency of Diescl cycle is greater than
AK16/638 { Tvrn Over ) efliciency of Otto cycle.
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(3)

fa) Explain thermodynamic equilibrium. 3
fb) Explain Quasi-static process bniefly. 3

fc) Determine the total work done by a gas
system following an cxpansion process

as shown in the figure : 8
A >
50 . -
p |bar) :
0 102
Vv, volume {m?}) —8—n->

Air flows steadily at the rate ol 08 kg/s
through an air compressor, cntering at
10 m/s velocity, 100 kPa pressurc and
1.0 m® /Kg volume and leaving at 8 m/s,
700 kPa and 02m"/ kg. The internal
energy of the air leaving 1s 100 kJ/kg greater
than that of the air entening. Cooling water in
the compressor jackets absorbs heat from
the air at the rate of 60 kW, {y compute the
riate of shaft work input to the air in kW and

() find the ratio of the inlet pipe diameter to
the outlet pipe diameter, 14

( Twm Over )
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(4)
4 A reversible heat engine operates between
twir reservoirs at temperatures of 900 K and
A00 K The enpine dnves  a  reversible
refrigerator which operates between 400 K
and 250 K The heat transfer to the heal
engine 1s 2000 k) and the nct work output of
the combined engine refngerator plant s
400 k.J
fa) FEvaluate the heat transfer to the
refngerator and the net heat transfer to
the reservoir at 400 K

(b) If the efficiency of the heat engine and
the COP of refriperator are cach 60% of
they maximum possible value, evaluate
the heat transfer to the refngerator and
the net heat transfer to the reservoir
at 400 K 14

8 /u/ Explain and prove Carnot’s theorem 4

(bi  One kg of water at 283 Kas broughtanto
contart/wi'sh a heat reservoir at 363 K
When the @ater has reached 363 R, find
the entropy change of the uninyense I
water 18 heated from 283 K to 363 K by
fra! Hronging 1t .o contact wilnooa
reoervoir at 333 A and then wiih 4
rewrrvolr a0 Y3 R wnat sl the enliups

harge of 1he pnerse be? Commen!
the 'wo Jiferenyt valufcs { entropy
at-ge W R Tele s 28
Ah /638 Contried
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fa) Dernve and explain Maxwell's four
cquatons

(b)  Steam initially at |5 bar, 573 K expands
isoentropically 11 a steam turbine o
313 K Determine the ideal work output
of the turbine per kg of stcam

Denwve the expression of thermal efficiency of
a Diesel ovcle and with the help of PV
and TS diagrams Compare the thermal
efliciencies of Otto cycle and Diesel cycle for
the same compression rato and heat
rejecuion.

A stcam power staton uses the f{ollowing
Steam at turbire 1niet 50 bar 550 C
reheat at 40 her 1o same boier outlet

1

temperature Condenser at 0! bar

Assurmung idecal precesses, find the

fa) qualty of stear at turbine exhaust,
b} cvcle efficiena

{ci stcam ra’e
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