Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 10ME/AU33
Third Semester B.E. Degree Exam af@n, Dec.2018/Jan.2019
Time: 3 hrs. “Max. Marks:100
Note: 1. Answer any FE Il questions, selectingw
at least T WO*q;cestwns Jfrom each part.
b?@%s and steam tables
1 With suitable example

1) Closed, open Isolated system.
(i)  Point funhetion and path function. ,
(iii) Intengrve and extensive propertles " (06 Marks)
Briefly explam 1asi-static process. g, Y (04 Marks)
A certain th %ﬁ?ometer is calibrated usmg tee and steam points as fixed points designating
them as, G C d 100°C respectively., The thermodynamlc function choosen to establish the

scaleis't =dlnx +b. Determine th@Wnstants >and ‘b’

1terms of x¢ and x, and show
g, 4

(10 Marks)

(06 Marks)
(04 Marks)

atmospher] ‘“‘:pressure on the sp}gng s1de of the plS , 1 bar. Gas is expanded from 0. 2 m’

to 1 m”, Calculate the wor ﬁ“%gesby thegas.  # ' (10 Marks)
o ? e ) e
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. Fig. Q2 (¢)
State first law of thermodxpamlcs and illustrate with Joule’s paddle wheel experiment.
(06 Marks)
Show that h, —h;* me(T —T,) using applications of first law of thermodynamics for
constant reversﬂa e%pressure process. (06 Marks)

A steam turbine ?eveloplng 400 kW receives a flow of 20,000 kg/hour of steam. The inlet
and outlet velocities of steam are 100 m/s and 320 m/s respectively. The inlet pipe is 4 m
above th ¥ g@haust Determine the change in enthalpy assuming adiabatic flow. (08 Marks)
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Show that COP of the heat pump is greater than COP of refﬁgerator by unity. (04 Marks)
Prove that violation of Clausius statement leads to V101at10n of Kelvin Planck’s statement.
% 06 Marks)
Two Carnot engines A and B are connected in, Series between two thermal reservoirs
maintained at 1000°K and 100°K. Engine A %S 1680 kJ of heat ﬁ‘Ol’l’f‘%Iglgh Temperature
reservoir and rejects heat to engine B. The e B takes in heat rejectéd by engine A and
rejects heat to low temperature reservoir. JIf efficiencies of engin WAand B are same.
Determine h ‘
1) Heat rejected by engine B. ™., N
(i)  The temperature at wh a@h“héat rejected by engine A. .,
(iii)) Work done during tfth pﬁcess by A and B. o

(10 Marks)

State and prove Clausm (08 Marks)
Apply the Clausms 1ne@1 hty for a system under ing an irreversible cyclic change and

show that the entmp)@hange of the system 1s ’?gwen by dS > —8_-19— (06 Marks)
A heat engine. is¢ sﬁ%phed with 278 kl/s oﬁhéat at a constant fixed temperature of 283°C and
heat rejection takes place at 5°C, the foll%wmg results were reported.

(i) 4 %9208 kJ/s of heat rejected,”

(i) 139 kJ/s of heat rejected. -

(i) 70 kJ/s of heat rejected@w

Classify which of the results are‘reversible, 1rrevers£le and impossible (06 Marks)
N Ay s

Define the following %@g@espect to steam formatlo‘ﬁ

(i) Sub cooled liquid. (i) Drynes (ii1) I,,Qtent heat of vaporization

(iv) Degree of su erh@?at
Describe with neats etch working of't
In a throttling éalnrimeter the stea
atmosphenc pressure and 110°C afl

WWW (08 Marks)
(06 Marks)

(06 Marks)

1 te on Maxwell equatf@%s and Clausius tClayperon s equations. (10 Marks)

Denve an energy equatmn for ideal gas an‘ﬁ show that internal energy is a function of
erature alone. & 174 (10 Marks)

ol “Derive Vander W&é.”?‘ﬁ’s constants in terms&gof critical properties. (10 Marks)
Define compre551bﬂlty factor and explain its significance. (04 Marks)

A cylinder of 0:01 m® volume s filled with 0.727 kg of n-octane (CgHig) at 427.85 K.
Assuming thatii octane obeys the Vander Waal’s equation of state, calculate the pressure of

gas in the cylinder. Take the constants a and b as 3.789 Pa (m*/mol)® and 2.37x107 m*/mol
respectively. K- (06 Marks)
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