Nov.-Dec., 2007
(Mechanical Engg. Branch)
APPLIED THERMODYNAMICS

Tinse Allowed : Three howrs

Maximum Marks + 80
Minimum Pass Marks + 28§

Nete o Solve all questions subject to internal choice.
Use of Mollier chart and Steam Tuble are
Jormitted. Assime suitable dara 1f vequired only

| . .

) fecanse relevant data has been presented in
guestion concerned.

= &% 357 pnneiple of increase in entropy. 2

B A reversible heas engine n a satellite operates
i&: between 2 hot reservoir at 7, and a radiating panel
» 1

= 2+ The heat radiation from the panel 15 proportional

’-.
g
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i wz; For & given work outpist and

i when (‘7‘3] T Toke bt e

;;éuyf;,ﬂ;‘. where Kis a constant,

Or

35°C,,:heprcssur¢ being taken as constant and the
temperatire of surroundings being 15 °C.

3.,“(5) Befine Joule:Kelvin coeflicient,

g,loz-'rgcrsé,mr pressure in mm of mercrr. of solid

3 |
anmwinia is given by

- g pp = 2503 — 37!:54

“and that of the liquid 2memonia by :
oigh = 14, 4. 3063
| T

r"‘doui ’

9 demperaure at tripple point. Also find pressure
) Rt heats of sublimation and vaporization
) Wient heat of fusion at tripple point
| Or
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. show 1ttt the area of panel will be

Caleulate the decrease in available energy when 25
kg of water at 95°C mix with 35 ke of water a:

¢


http://www.csvtuonline.com/

{iieon gas s o moleeulir Weig
. .xicti MWum' and volume ‘are 44.5 ¥, 2.7

| -Aouz, Find curresponding mdﬁc volumc
Swce, temperature and redueed volume,
‘ aMnc Bipary cvele,

S K fteam turhine is fod with steam having enthalpy of
r'.-.-:_ _. 4208 kkg. 1 moves ow of the turbine with an

1 o enthalpy of 2100 Ky, Feed heating for regeneration
N wadopted ot @ pressure of 3-2 bar with steam enthalpy
- of 2300 kMg, The condensate from o candensor

with an enthalpy of 125 kJ/fkg enters into the feed
water. The quantity ot bled steam is 11200 kg/h, Find
power developed by turbine. Assume that water
“aving the feed heater i$ saturated at 32 bur and the
Seaeras direct mixing type.

Or

=53 eam at 100 bar and 400 °C s supplied 10 o
‘fucx* turbine whose isentropic efficiency is 80Y%
! The condenser pressiee is04) bar. If the plant capacity

RTE
... P LMW and the specific steam consumption 15 4
3 WHL find oar -

[':I-' 14 aoting water fequired per hour in the condense
ie S8sunung nor undercooling,

. “o0lng witer required per hour if there s 5°C
Wercmlmg.

L)

e 341337y 1o

W-ﬁ 10%C;

N,rbf-S’K? and 25°C. "'I‘hc work-n&, ﬂuzd ammonia has
4 Wg fraction of 0:62 at entry to the compressor.
ar thie machine has a relative efficiency of 55%,
:.m;m;;m the an:oum of'ice formed during a period of
24 hours: The ice 15 to be formed at 0°C from water
at 15°C and 64 kg of ammania is circulated per
minute specific heat of water is 4187 kI/kg-"C and

> latent heat of ice is:365 kl/ky.
Properties of NH, (datum —40°C).

’l“e:snp °C| Liguid heat | Latem: heat | Entropy of
- i liguid
¢ Ky k)fkg kIfkg-K
25 2989 11671 1124
g5 IS8 12508 0630

Qr

- 'i't ﬂ :W bar. Msuﬁ\ihg the im’v of co'mprc’s‘s’ibr ané
&'quns&mas ps! ¥ = congtant; find the diameter and
Sroke of the eylinder
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&mmw efﬁctmy = 90% " Y
é\ifa find the following from ebove data -

¢ volume as percentage of stroke. lf‘ (th_g
'mm;amcal efﬁcxmcy ol this compressor is 80%. wt;at

18 the brake powee? 14

= f1 %) Define Swagraiion enthalpy 2

7i5) A gonvergent-divergent nozzle has-a throat area 500
‘mm?® und ant exitarea of 1000 mm?. Air enters the
nozzle with o stagnation tempergture of 360 K and a
:sxaguztxon pressure of | MPa. Determine the
maximum, flow rate of air that the nozzle can pass;
Fj', ~and the static pressure and static temperature, Mach
(1 number and velocity ut the exit from the nozzle if -
% (i divergent section acts as a nozzle and
tt) the divergent section acts as a diffuser.

i oA
Grven that the flosw is isentropic and ratio il 2-0
a¢ the wwo Mach pumabers for vonditions !

b1 and (4) abeve are 2197 and -0~308..-_Takc higher

-

538, ’[gl s
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086 L2 0.32 gy 7= 0833 y
;1 and 7;
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rate of 1 kg/s.

[ 6]
Or K

T of wir ﬂows mea duct of 100 mm diameter

: The stagnation temperature s
At one section of the

duct the static ressuy
"kPa. Calculate Mach g y

number, velocity and

ation pressure at this seclion,

14

A



