50, will be treated as malpractice.

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

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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Thlrd Semestqr B.E. Degree Examination, Dec.2018/Jan.2019

- Basic Thermodynamlcs
. Max Marks: 100
Note: 1. Answer any FIVE full questions, selecting
at least TWO questions from each part.
2. Use of Thermodynamic data hand books and steam tables

are permltted
PART — A
With suitable examples, distinguish between
(i) Closed, open and Isolated system.
(i)  Point function and path function.
(iii) Intensive and extensive plopeltles (06 Marks)
Briefly explain quasi-static process. . (04 Marks)

A certain thermometer is calibrated using ice and steam points as fixed points designating
them as 0°C and 100°C respectively. The thermodynamic function choosen to establish the
scale is t =alnx +b . Determine the constants ‘a’ and ‘b’ in terms of x and x,; and show

1n(x%l) 3

Derive the expression for dlsplacement wmk or wmk done during quasistatic process.
: (06 Marks)

Differentiate between work and heat: - (04 Marks)
A Gas is enclosed in a cylinder wnh a ﬁlctlonless plston at 3 bar as shown in Fig. Q2 (c)..
The spring force exerted thr ough the piston is p10p0rt10na1 to the volume of the gas. The
atmospheuc pressure on the spring side of the piston is 1 bar. Gas is expanded from 0.2 m’

to 1 m’. Calculate the work done by the gas. § (10 Marks)

that new scale is given by, t= 100 (10 Marks)

. Fig. Q2 (c)

State first law of thermodynamlcs 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 1'cvels_1ble plebsure process. (06 Marks)
A steam turbine developing 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 the exhaust. 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 é%frigerator by unity. (04 Marks)
Prove that violation of Clausius statement leads to violatibn of Kelvin Planck’s statement.
(06 Marl(s)

Two Carnot engines A and B are connected in series between two thermal reservoirs
maintained at 1000°K and 100°K. Engine A receives 1680 kJ of heat from High Temperature
reservoir and rejects heat to engine B. The engme B takes in heat 1e]ected by engine A and
rejects heat to low temperature leservmr If efficiencies of engine. A and B are same.
Determine

(1) Heat rejected by engine B

(i)  The temperature at which heat rejected by engme A

(iii) Work done during the process by A and B. Ui (10 Marks)
; PART - B ‘
State and prove Clausius inequality. : (08 Marks)
Apply the Clausius inequality for a system undergoing an irreversible cyclic change and
Q.

show that the entlopy change of'the system is glven by dS=>— (06 Marks)

A heat engine is supplied with 278 kJ/s of heat at a constant fixed temperature of 283°C and
heat rejection takes place at 5°C, the follpwmg results were reported.

(i) - 208 kJ/s of heat rejected,
(ii)-.~ 139 kJ/s of heat rejected.
(i) 70 kJ/s of heat rejected
Classify which of the lesults are reversible, mevermble and 11nposslble ] (06 Marks)

Define the following with res'pect to steam fotmnatlcn, '
(i) Subcooled liquid. ~  (ii) Dryness 'ﬁja'c'jcion. (ii1) Latent heat of vaporization

(iv) Degree of superheat. e (08 Marks)
Describe with neat sketch working of thlottlmg calorimeter. L * (06 Marks)

In a throttling calorimeter, the steam is admitted at a plessme of 10 bars. If it is discharged at
atmospheric plcssule and 110°C aﬁe1 ‘throttling, detelmme the dryness fraction of steam.

Assume spec1ﬁc heat of steam as 2.2 KJ/kgK. (06 Marks)
Write a note on Maxwell equatlons and Clausius — Claypemn s equations. (10 Marks)
Deriye an energy equatlon for ideal gas and show that internal energy is a function of
_temperature alone. . el (10 Marks)
. Derive Vander Waal’s constants in terms of critical properties. (10 Marks)
Define comp1esslb111ty factor and explain its significance. (04 Marks)

A cylinder of 0.01 m” volume is filled with 0.727 kg of n-octane (CgHys) at 427.85 K

Assuming that n octane obeys the Vander Waal’s equation of state, calculate the pressure of
gas in the cylinder. Take the constants aand b as 3.789 Pa (m*/mol)” and 2.37x10™ m*/mol
respectively. e (06 Marks)
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