Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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a.
b. A steam turbiné receives a flow of 22700 kg/hr of steam while the power input is 500 KW.

2 Use of thermodynamics dataw andbook is permttted i
3. Assume suitable missi g'data.

Module-1
Define intensive property,' cyclic process, therm dynamic equilibrium, ice point,

thermocouple. Also differentiate between open syste%n ‘closed system and isolated system.
yyyyy (10 Marks)

The temperature~“T’ on a thermometer scale is deﬁned interms of a property ‘P’ by the
relation T = a ﬂn P+ b where a and b are const nts. Experiments give values of P as 1.86 and
6.81 at ice: pomt and steam point respectively. Evaluate the temperature “T” on the celsius
scale comespondmg to a reading of P.= 2.5 on thermometer. (10 Marks)

Explain with a neat sketch showmg on P-V dlagram’ he dlsplacement work for different
thermodynamic processes A

(i) Iso-baric process
(ii1) Isothermal process (iv) Pol
Gas from a bottle of. compressed hehum
completely flat to-a Volume of 025 m®. If t
done by the system comprising Helium. gas 1n1t1a11y in the “’bottle if the bottle is light and
requires no stretchmg

(i1) Iso-chonc process
mc process (10 Marks)
“‘a balloon originally folded

Fig.Q2(b) (10 Marks)
N é Module-2
Define internal energy. Show that internal energy is a property of a system. (10 Marks)

The inlet and ottlet velocities of steam are 75 m/sec and 300 m/sec respectively. The inlet
pipe is 3 mts above the exhaust. Neglecting the heat loss from the turbine, find the change in
) "’per kg of steam. (10 Marks)
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OR
What is Carnot cycle? Showing P-V diagram, explain, the 'working operation of Carnot cycle
on four processes. L 4 W (10 Marks)
A reversible engine operates between temperatp limits T; and T (T1 > T,). The energy
rejected from the engine A is received by ‘a. “second reversible engine B at the same
temperature T,. Second engine B rejects. eﬁergy to a reservoir at a temperature T3(T, > Ts).
Show that the intermediate temperature T is
(i) The geometric mean of temperatures Ty and T; if both the engines have same

efficiency (T, =T T;).

(i) Arithmetic mean of tempe;ﬁ’ﬁpre T, and T3 if both engmes have same work transfer

(T _T +T3)_
2

(10 Marks)
Briefly ‘explain reversible ( ocess, also mention conditions of
reversibility and causes of o (10 Marks)

Write the statement of Ca theorem, and rove that reversible heat engine has higher
,efﬁcmncy than a regular heat engme Na > n

' ﬁA Efficiency of & revers1b1e heat englne
ns = Efficiency of a regular (any) heat engine (10 Marks)

entropy. Show that entropy is a property of a system or a point function.
(10 Marks)

A 30 kg of steel ball at 427°C.is dropped in 150 kg of oil at 27°C, the specific heat of steel
and oil are 0.5 kJ/kgK and 2.5 kJ/kgK respectively. Estimate the entropy change of steel, oil
and that of the system ciontaiining oil and steel. (10 Marks)

vl Module-4
nd anergy, and irreversibility? Write the expression of irreversibility for:
(1) A non flow, system (ii) Steady flow system (10 Marks)
Derive an xpressmn for Maximum Work (Wmax) in a steady flow system or control volume.
s (10 Marks)
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Define:

(i)  Saturated temperature
(i) Triple point

(iii) Dryness fraction

(iv) Critical point

(v) Superheated temperature. )\ m
Also draw neatly enthalpy-entropy G—\I"“S)‘ dlagram showing all the details. (10 Marks)
“operation of separating and

(10 Marks)
Module-5 &
Write Vander-Walls equaﬁon of state. Derive an exp ssion for Vander-Walls constants in

27R? t Rt i
terms of critical constan; as a = , b=—%5T% (20 Marks)

64pc 8p¢

S OR
Define: . . A
(i) Dalton’ s'law of partial pressure 4
(i1) Arnagét s law of additive volumes
(iii) Compressibility factor

(iv) Law of corresponding states

W) Dry bulb temperature ”Wet bulb temperature (H i

(10 Marks)
200K by using :

(10 Marks)

Y 3 0f3




