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B.Tech 4th Semester Exam., 2018

THERMODYNAMICS

Time : 3 hours Full Marks : 70

Instructions :

() The marks are indicated in the right-hand margin.
fii) There are NINE questions in this paper.

(tii} Attempt FIVE questions in all.

{iv) Question No. 1 is compulsory.

1. Choose the correct answer {any seven) :
2x7=14
fa) In an open thermodynamic system

fi mass content of the system under
consideration remains same

fizj transfer of mass and/or energy takes
place

(i) there is only mass transfer even thoughf
there may not be any e:'.:changc 0
energy With the system environment

ith the
em exchanges energy wi
(iv) the SYﬁr:ding: in the form of heat energy
surrou

only
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w of thermodynamics form, the
Zeroth 12 measurement.

(b)

basis of —
ﬁ) prcssurc
(ﬁ) tcmperaturq,
(iti) heat
{iv) work

- f
() The cyclic integral of (8Q - 8W) for & process

is

fi) zero

(i) positive

(ii) ncgativc

{iv) unpredictable

(d) Which nhe of the following parameters
remains constant in a throttling process?

{i) Pressure
(i) Temperature
fii) Enthalpy
{iv] Entropy

(e} The thermal efficiency of a Carnot engine is
30%. If the engine is reversed in operation to

work as a heat pump (with no change in
operating conditions), then what will be the
CQP of the heat pump?

i) 03
(@) 233
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i) 333

(iv) Cannot be calculated

() A radiation shield should
(i) have high transmissivity
(ii) absorb all the radiations
(i) have high reflective power
(iv) partly absorb and partly transmit the
incident radiation

{g) Which of the following expressions is true for

Tds?
(i) dh-vdp

(i) dh+vdp
(i) dh— pdv

' h+ pdv
(iv) dh+pP .

3 Su
on pres re
in saturatl

s€

(h) With increa
water vapout

the enthalp

s
{emperature decrease

s ases
(e vapﬂfamn decre
0

of evapor®
of phas

(i)

e change®
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(4)

ch of the following Processes i$ not

mow cycle?

associated with diesel
fij Constant volume
{iij Constant pressure
7 Tsothermal
fiv) Adiabatic
{ii A refrigerator
cycle works between two such temperatures
that the ratio between the lowest and
highest temperature is 0'8. If a heat pump is
operated between same temperature range,
then what would be its COP?
il 5 fii}] 2
) 3 fiv) 4

based on reversed Carnot

2 (a) What is the difference between a closed
system and an open system?
M/D;stinguish between the terms ‘path

nction’ and ‘point function’.
¢} A mass of 8 kg gas expands within a
flexible container so that the p-wv
relationship is of the form pvl'2 =
constant. The initial pressure is 1000
kPa and the initial volume is 1m>. The
final pressure is 5 kPa. If specific
internal energy of the gas decreases by

40 k‘lj,'kg, find the heat transfer in
magmtude and direction. 2+4+8=14
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3. (a]

(5)

Write the steady flow energy equation
for a single-stream entering and a
single-stream leaving a control volume
and explain the various terms in it.

(6)

find fi the intermediate temperature
between A and B, (i} the efficiency of
each engine, and (iif) the heat rejected to
the cold sink. 4+10=14

Air o _
v th ot @ temperature of 15°C 7~ 5. {a) Show that heat transfer through a finite
rough a heat exchanger at a velocity temperature difference is i rreBRibis,
of 30 m/s where its temperature is
rausejd to_ 800 °C. It Lheln enters a () Show that the efficiency . reVersible
turbine with the s:ame velocity of 30 m/s engine operating between two given
and expands until the temperature falls constant temperatures is the maximum.
to 650 °C. On leaving the turbine, the
air is taken at a velocity of 60 m/s to a {c) A cyclic heat engine operates between a
nozzle where( it ‘expands until the source temperature of 800 °C and a
temperature has fallen to 500 °C. If the sink temperature of 30 °C, what is the
air flow rate is 2 kg/s, calculate fi) the least rate of heat rejection per kKW net
rate of heat transfer to the air in the output of the engine? 5+5+4=14
heat exchanger, (i) the power output
from the turbine assuming no heat loss, 6. f{a) ‘“Two reversible adiabatic paths cannot
and( fiij) the velocity at exit from the intersect each other”, True or False.
nozzle, assuming no heat loss. 4+10=14 Justify with proper explanation.
4. {a) What are PMM1 and PMM2? Why are ‘ | o
they impossible? fb) A fluid undcr?oes aor;v;-;:blz agmbaatlc
. . i ’ 2m*” to
(b) Two reversible heat engines A and B are compression Irom a, i
arranged in series, A rejf:ct:'ng heat 0-05m?3 according to the law, pv'.=
directly to B. Engine A rEce1;res EOOhk{ constant. Determine the change in
sk tempera_ture i fﬁl c }_;Dmi: fn enthalpy, internal energy and entropy,
source, Wlf“l“" -:;lg:lf;ol ot le b o and the heat transfer and work transfer
i wi . .
:Oﬁﬁ?:rﬁf: or‘:f 4-4°C. If the work during the process. 4+10=14
[+ . . B,
output of A is [Wice that of
www. Er iz ( Turn Over ) Continu
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(7))
( 8)
7. (a
@), What are  available .
un&\’a-il&'ﬂle e cnergy and ' |
nergy? fb) In an air stanq_‘ard Diesel cycle, s
(b) What do compﬂ?ssinn ratio is 16, and at i,
Supcrheafou understand by the degree of beginning of isentropic compressigp
and degree of subcooling? the temperature is 15°C and 5 ;
... pressure is 0-1 MPa. Heat is added ynyj
(c) E‘;teamd mmally_ at 15 L}Pa. 300 °C the temperature at the end of constant
ax:;n strev;rmbly ant:l adlabatic‘ally in pressure process is 1480 °C. Calculate
id alam ir . .ol i) the cit-off ratio, (i) the heat supplied
fe work ouiput of e ¥ Caa " per kg of air, (i) the cycle efliciency, and
of steam. 4+4+6=14 fiv) the mean effective pressure.  6+8=14
8. (o) Whatisan air standard cycle? Why are .
such cycles corniceived?
(b) State the four processes of the Diesel
cycle.
: cle
(c) Denve the efficiency of :“" c::nofthe
: s on
and show that 1.t i 4+2+8=14
comprcss'mn ratio.
d T-s
of p-v 28
9. fa) With the help ¢ the same
show that © ;
diagrams, and temperature ©
imum pressure jection,
maximu came heat rejec
the cycle and the
r Tum Quver .’
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