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The air with enthalpy of 100 kJ/kg is compressed @ IM-M\@@@ 9’”“*'5%;0%}

. /&0
by an air compressor to a pressure and =300 Klkg =

|
temperature at which its enthalpy becomesﬁ‘—"oou/’{}? 0" ‘:‘j}’.ﬁ‘w
200 kJ/kg. The loss of heat is 40 kd/kg from the '

compressor as the air passes through it. | biE, oPE = ©

Neglecting kinetic and potential energies the =0 5¥yls= ohig= Myt

power required for an air mass flow of 0.5] kg/sis ESF:EEM, o %

(a) 30 kW (b) 50 kW 95/0‘ Ly it
+hgt (1\ﬁ}'f+%\’ Yot t ol

c) 70 kW T

(©) \/ (d) 90 kW S AYA

[EiE\/'ZO\OO/] ¥\']\V\ 1 M'hl—. W_T_ M.‘\l
fin= 80+ 0-5(200-1) = P}
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During(steady flowjcompression process of a gas @}O = aks
with mass flow rate of 2 kg/s, increase in specific 9- 2B 5T

enthalpy is 15 kJ/kg and decrease in kinetic K
he-h=15EL

e

energy is 2 kd/kg. The rate of heat rejection to the ! A
environment is 3 kKW. The power needed to drive ,, C@M’(L ‘—g»‘ \g-v-'- L
the compressor is . } L
(a) 23 kKW (b) 26 kKW Y AN
QM29 kKW (d) 37 kW ﬁfn +5‘in+‘?’iw(“'* ’;‘j’ =yt
U d
(ESE : 2003] *Mﬂbmw(w%‘ﬂ{))

= fort fvn(h,)\-*m)w( -1

=3 "'0174\9-1'3)((-9\)
= 3420-4 B Y
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In a steady-flow adiabatic turbine) the changes (3) y
, .

~— — — " ¥y
in the internal energy, enthalpy, kinetic energy and

potential energy of the working fluid, from inlet to o THONE s
exit, are —100 kJ/kg, —140 kJ/kg, =10 kd/kg and /'5\7\|

0 kJ/kg respectively. Which one of the following

I ‘ - U,-\h= - /437
gives the amount of work developed by the turbine? 2= %7~ 7" leg

(@) 100 kJ/kg (b) 110 kJ/kg | Vlwv_ T
() 140 ki/kg @“ 150 kJ/kg 2.3 2w °
R ESE : 2004] DPE;?EE

g < \“O—f\O:'BOH/VO Q(M/.m et e %*”‘M\“M( o
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Which one of the following is the steady flow @f?@

FEE
energy equation for a =t

»

%ﬁr gt (
(@) A += h, + ot
by Q= h,— h, o %\\
(C) h1+i+0_h2+v_§ _h, Y|
g 20J )
(@) W =(h—h)+Q [ESE : 2005]
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The enthalpy drop for flow through convergent B
‘horizontal nozzles is 100 kJ/kg. If the velocity of Q_,

approach at inlet to the nozzle is negligible, the

exit velocity of the fluid is |
I\ ﬁ?’

(a) 20 m/s (b) 400 m/s A,

(c}/447.2 m/s (d) 520.8m/s wo | =7
0 [ESE : 2012}
E |
ﬁ,—r/gj h&+

\9~ -1/
200 64— A= 00”%
Qv SFEEVY-

o
100% 4002 = % Kol it hit ?/> %’W*V(M"M(“)

/

\}':.J ov
3= 200 w5

= Y

Ve
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Which of the following statements are correct for G- @)

a throttling process ?
Son EVP-
1. ltis an adiabatic steady flow process oA ToULE Monson EXP

2. The enthalpy before and after throttling is SFEE | S ’lf
same v~ * _z | T"

3. In the process, due to fall in pressure, the o 7T 77 7@
fluid velocity at outlet is always more than REV ¥ \RRE. W, s
inlet velocity X

jz)/ 1and 2 only (b) 1and 3only

(c) 2and 3only (d) 1,2and 3

[ESE : 2016]
e ol o



e




In a@eam turbine] with steam flow rate of 1
kg/s, inlet velocity of steam of 100 m/s, exit

velocity of steam of 150 m/s, enthaipy at inlet Lo TRONE£» 490
of 2900 kJ/kg, enthalpy at outlet of 1600 kd/ \
kg, the power available from the turbine WI|| SFEE
be nearly M@m(m Jg/) %H@
(@) 1575.5 kW (b) 1481.6 kW +’“°"’f( a*\,l o)
(c) 1387.7 kW w 1293.8 kW \,|7_ o ey pa
ESE:: 2019] A
) — loo
WM‘ Q90— 1690 — @%m—;'g'—
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In anisentropic flow through a nozzle, air flows ‘ P,&MP@ ) O
at the rate of 600 kg/hr. At inlet to nozzle, the ’éo‘”w@\ >

pressure is 2 MPa and the temperature is 127 12103 m‘e Ty
°C. The exit pressure is of 0.5 MPa. If the initial M = 66© f@;

velocity of air is 300 m/s, the exit velocity will Zhov e mm\s
“4
)

be - 1
(@) 867 m/s (b) 776 m/s -- ° & A+ B}
() 685 ms —cm | " o0
[ESE : 2019]
(s C?(’f,— JLB-\— L)'VO—)
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Consider the following statements:

1.

Zeroth law of thermodynamics is related to

temperature.

Entropy is related to first law of
thermodynamics &

Internal energy of an ideal gas is a function
of temperature and pressure. X

Van der Waals equation is related to an ideal

gas. A

Nhich of thes statements is/are Correct’?
)/ 1only (b) 2,3and 4
c) 1and3 (d) 2and 4

[ESE : 2003]

O-®
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48=§n -
Pt A= ;'choo—wm(a‘— )
_ hro¥2
L — = §w
1 " 5§ kikgK

The thermal efficiency of the hypothetical heat
engine cycle shown in the given figure is

(a) 0.5
(c) 0.35

(b) 0.45
(d) 0.25
[CSE-Pre : 2000]

0.  %oorY
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The temperature and pressure of air in a large
reservolr are 400 K and 3 bar respectively. A
converging diverging nozzle of exit area

0.005 m” i1s fitted to the reservoir as shown in

the figure. The static pressure of air at the exit
section for 1sentropic flow through the nozzle 1s
50 kPa. The characteristic gas constant and the
ratio of specific heats of air are 0.287 kl’kg K
and 1.4 respectively.

7

— 0347 %0-005% 56T 54

» =D a-oé “ls
a -
p -y
_MAT 20
va /én; B (\9 3#75" Yoo (gm,
= L
iy 7. (- 3297F |

50
T=Yoo K I\,’—/‘ f’ 5o¥ 0a g& o—o{—g—::}— 347’ 70444 falr’\

%—0 005
P= 3 bay t:'
'~ " Flow from __ Np22 LE i . E;l
the reservoir -
.

r”\

—
0 g! ‘}& j|oo‘5)<(‘400'

JV\ & - h‘;\ \Z/dgo -39 ?[))QGW
Jetr-yam =Va| 563 540l
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The density of air in kg/m’ at the nozzle O

exit 1s |2 Marks]|
(A) 0.560 (B) 0.600

\{Q)’ 0.727 (D) 0.800

The mass flow rate of air through ﬂ'lE
nozzle kg/s 1s |2 Marks]|
(A)1.30 (B)1.77

(C)1.85 (DY2.06

e
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In free expansion of a gas between two

equilibrium states, the work transfer involved

(@) can be calculated by joining the two states
on p-v coordinates by any path and
estimating the area below

(b) can be calculated by joining the two states

Dy a quasistatic path and then finding the
area below

'c) is zero J
d) is equalto heat generated by friction during
expansion

e
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Q. Internal energy of system containing perfect gas
depends on ®)
(a) Pressure only |
(b) Temperature only @v_ﬁﬂ
(c) Pressure and temperature

(d) Pressure temperature and specific heat

e




I Addal2

Q. Which of the following equations is incorrect? (where V,PT and Q
are volume, pressure, temperature and heat transfer respectively)
(a) ¢ AV\= 0 - @

(b) | dP
(c) $ \dT/ =

0
0
(d)$ dQ = 0
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Q. A polytropic process with n = =1, initiates with P
=V =0 and ends with P = 600 kPa and V = 0.01 m3.

The work done is @/»@

(a) 2 kI AERA

(b)3 ki~ oy

(C) 4 kJ K0 — (o0 |
(d) 6 kJ S——

— -

e
-

L.
A

e
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Q. For an ideal gas, enthalpy is represented by

(a)H=U=RT ©0
(b)H=U+RTv" H_,_T
(c)H=RT-U [Pv= RT]|

(d) H=—(U +RT) T

e
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Q. Certain quantities cannot be located on the graph by a point but
are given by the area under the curve corresponding to the process.
These quantities in concepts of thermodynamics are called as

(a) cyclic functions @_),@

(b) point functions

(c) path functions .~

(d) real functions
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