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

With a neat dlagram e}xplam the working of constant volume gas thermometer for the
measurement of temperat"’ (08 Marks)
In 1709, Sir Issac Newton proposed a new temperature scale On this scale, the temperature
was a linear function of (‘elsws scale. The reading: ¢ on this at ice point 0°C and normal
human body temperature (37°C) were 0°N and 12" N respectively. Obtain the relation
between the Newton scale and rhe Celsrus scale.(’ (08 Marks)

Starting from a convenient common state p' _nt ona PV diagram, show the four expansion
processes forn=0, n=1, n=r and n'= o0, What are these processes called and also discuss
the work done during these processes? <\ _ (08 Marks)
A spherical balloon has an initial drameter ot 25 c¢m and contains air at 1.2 bar. When
heated, the diameter increases to 30 “cm. Durmg heating, the pressure is found to be
proportional to diameter. Calculate the work done - (08 Marks)

) “'Module-2 g
Show that internal energy 1s @ property of the system: - (08 Marks)
The properties of a certain~fluid are related as (follows: U = 196 + 0.718T and
PV =0.287(T + 273) Uf specific internal energy in kJ/Kg, P is pressure in kN/m?, V is
specific volume in my 7kg A closed system con51stmg of2 kg of this fluid expands in an
irreversible adiabatic process related by PV'? = C. The 1n1t1a conditions are 1 MPa and
200°C and final press‘ure is 100 kPa. Determine the work transte and change in internal
energy for the pr cess. (08 Marks)

OR :

Write the s ste d‘y ﬂow energy equation for an open system and explain' th Vterms involved in

it. Simplify SFEE for the following systems: i) steam turbine, ii) nozzle. / (08 Marks)

A vertrcal cvhnder fitted with a frictionless piston, contains gas at pressure 200 KkN/m*. The

upper surface of piston is exposed to atmosphere. The gas executed a cycle*‘b: undergomg

the following process in sequence. ’

1) ~With the cylinder insulated, 1.2 kJ of stirring work is done on the gas by a paddre wheel,
“_projecting through cylinder wall. As a result, the gas temperature rises and piston moves
slowly upwards. The increase in volume is 0.0028 m®. kK

- ii) With the insulation removed and paddle wheel stationary, heat transfer from gas restores

gas to original state.
Find work during process (i) and (ii) heat during process (ii). (08 Marks)
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N Module-3

lfotafe the Kelvin-Plank and Clausius statements of the second law of thermodynamlcs and

show ‘that the violation of the former results in the violation of the later. (08 Marks)
Two reversible engines A and B are in series. A receives 200 kJ from vat 421°C, B
rejects’ heat to sink at 4.4°C. If the work of A is twice of B, find mterm ate temperature,
efﬁmehcy o’f ‘A and B, heat rejected to sink. (08 Marks)
S OR
State and’ prove f*iausms inequality. What is the significance of Claaqms inequality?
(08 Marks)

10 gram of water at 2(} C is converted into ice at —10°C in a consmnt pressure process of one

atmosphere, calculate change in entropy for the process aswmmg that Cp,, = 4.187 kl/kg.K
for ice half of that of watu NQY (08 Marks)

AN Module-4 .
Define: i) Critical point, - T; ipple point, iii) Dryr ss fraction, iv) Pure substance.
S (08 Marks)

Derive Vander Waal’s constam in terms of Crltl”al properties. (08 Marks)

Write Maxwell relations and explam the / (08 Marks)
A rigid vessel of volume 0.3 m’ conta s 10 Lg of air at 300 K. Determine the pressure that
would be exerted by air on the vessel usmg (i) Perfect gas equation, (ii) Vander Waal’s
equation. Take for air, R = 287.1; I/kg K molecular weight = 28.96, Vander Waals

constants, a = 135.8 kN m4/’kg mol)2 b\ =0 0365 m /kg mol. (08 Marks)

With the help of P-V and T-S dlagrams derive an’ F‘XPIQSSIOH for the air standard efficiency
of a petrol engine (Otto cycle). - (08 Marks)
The minimum pressure and *enflperature of the air stanf’_.. diCarnot cycle are 1 bar and 15°C
respectively. The pressur» after isothermal compression is-3.5 bar and the pressure after
isentropic compression is-10.5 bar. Determine: (i) efflcw‘ncy (i) mean effective pressure
and the power develope - if the Carnot engine makes 2~ cyclc, per second. Take for air,

2

R=0.287 kJ/kgK and r= 1.4. Ny (08 Marks)
| OR ~

Draw a neat lm\. dlagram and T-S diagram for a practical regeneratrvp Rankine cycle with

open feed water- ‘heater. Also write the energy balance equation. o (08 Marks)

A 40 MW« Qteam power plant working on Rankine cycle operates betw en r‘01ler pressure of
4 MPa and coudenser pressure of 10 kPa. The steam leaves the boiler and f‘nters the steam
turbmr« at 460 C. The isentropic efficiency of steam turbine is 85%. Determme

i) The Cvcle efficiency o

i) . ‘The quality of exhaust steam from the turbine

i) Stéam flow rate in kg/hr considering pump work.

‘,{Propfmes of steam,

40 250.3 1 0.00125 | 0.049 | 1087.4 | 1712.9 | 2800.3 | 2.797 | 3.272 | 6.069
0.1 45.83 | 0.0010 | 14.675 | 191.8 |2392.9 | 2584.7 | 0.649 | 7.502 | 8.151
(08 Marks)

* ok ok ok ok
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