Student Exam No,

GANPAT UNIVERSITY »
B. Tech. Semester HB 41 (Mechatromcs) Engmeermg
CBCS Regular Examination November — - December-2014
Subject: 2MC306 Thel mai Enemeermg s

Time: 2 Hours

Instruetion: 1 Don't write anything on ﬂze quesne}z paper :
2. Use of non programmable scientific calculcztor is permzt
3 Also use heat and mass Transfer Data Boak |

Section - 1

Que.~1 (a) Give the thermodynamic concept of work. Are work an unction or path 4

unction ? Explain.

{b) A cyclic heat engine operates between a sour peratuQQf 800 °C and a sink 4
- temperature of 30 °C. What is the least rate of he KW net cutput of the
engine.?

OR

Que.—~1 (a) A blower handles 1 KE,/S of air at 20°C and ¢
outlet velocities of air are 100 m/s

temperature assuming adiabatic conditiy
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{(b) What is the Heat Pump? How does it dififer from a Refrigerator? Show the COP ofa 4
heat pump is greater than COP ofamefiig '

Que. -2 (a) What are the limitation of firs %

by kelvin - Plank and Clatisiys a

nodynamics? State the second law as stated 4
heir equivalence?

(b) Define following tes 3
(i} System (it )} Surroundings
OR
Que.—-2 (a) Derive the stady flaw.cner uation for following. 4
(i) Condencer -essor (i) Turbine (iv) Nozz
by Define r:ng 3
Que. -3 (a) With the help of P*¥and T-S diagrams, show that for the same maximum pressure 3
and hef inpu? and compare diesel, dual and Otto cycle
() iowing cycles on P-v and T-5 diagram ' 5

cle (b) Otto
(d) Dual cycle



Section - II

*  Que.—4 (a) Calculate the rate of heat transfer per unit area through a copper plate 45 min thick,
 whose one face is maintained at 350 °C and the other face at 50 °C . “Take thermdl
conductivity of copper as 370 W/mCC.

by A stainless steel tube Ks= 19watt/mk, 2 cm mtemal dia and Scm outer dia ins
 with 3cm thick asbestos Ka= 0.2 W/mk, If the temperature difference betwee
- most and outer most surface is 600 °C and the heat transfer rate per unit ﬁg h,

Que.~4 (a) °

Determine the total work done by a gas systern {0 ad expansicn process as shown in - 4
Figure : :

YR TO TRTT

Que.—5 {(a) A hot tluid at 200
specific heat is 200
25 °C with a mass flc
transfer coefficient

xchanger at a mass flow rate of 10* kg/h. Bs 7
to Be cooled by cooled by ancther fluid entering at
g/h and specific h at 400 J/kgK The overall heat
utszdu arca o! 4(‘ m? is 2“:6 W/mK. Find the exit

~3

Que.—5 {(a) The flow re
exchanger are U7 nd 0.5 kg/s rbsprct'vub Tne miel ifmpuatuws ofi iht, hot amd
cold sides are 75°C @ 20°C respectively. The exit temperature of hot water is 45°C.

fadividual .ui transfer coefficients on both sides are €50 W/mC, calculate the

area of tho¥lest exchan 1ZEY.

{ue, -

sion for logarit hm;c mean temperature difference (LMTD) in case of €
*.”i\ iy Counter-flow heat exchangers.

“thermodynamics.

ey intensive and extensive p

kY

END OF PAPER



