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§:Note This questron paper contams two parts ArandB. i T s

Part A is compulsory which:carries 25 marks: Answer all questrons in Part A
Part B consists of 5 Units. Answer any one full question from each unit.
Each question carries 10 marks and may have a, b, ¢ as sub questions.

PART - A
(25:Marks)
What is the difference between a closed $ystem and an opeit system? " 12]
What is constant volume gas thermometer? Why is it preferred to a constant
pressure gas thermometer? [3] -
All spontaneous processes are irreversible. Explain. [2]
Differentiate reversible and irreversible processes. Entropy remains constant ina
reversﬁl:é‘ éaaabatlc proéékss"}ustlfy e fad ey
Explain in brief throttling ‘process and free éxpansion. How does they dlffer from
each other? [2]
Draw P-V diagram for water and a pure substance other than water. Also draw P-
T diagram of water. [3]
What 1,smmgle‘7 State D@ltqn, s law of péi,rtl'a,l pressure a,nd ”Avogadro S .1,aw,s. of
addrtrvc VQltrmes S R {2]
What is the d1fference in Wet bulb temperature dew pomt temperature and
thermodynamic wet bulb temperature? [3]
Why P-H diagram is used to represent Vapour compression cycle? Draw P-H
diagram of actual vapour compression Cycle. (2]
Write the expressions fer eftlelency in ease of Otto, Dresel Sterhng, Atklnsorl
Ericssofiand: Lenoir cycls. & R o L3
Part - B
(50 Marks)

The resistance of a platinum wire is found to be 11000 ohms at the ice point,
15.247 ohms. at the stean pornt and 28. 887 at the sulphur’p‘@rn\tz Find the constants
A and B'in‘the equations.”-

R—Ro(1+At+Bt)

What is irreversibility and State the causes of irreversrb1l1ty

A turbine operates under steady flow conditions, receiving steam at the following
state: 1,2.MPa, 18000 2785 kl/kg, 33.3 rn/sec and elevatlgn 3-m. Steam leaves the
turbine it thé followingistate! 20 KPa, 2512: KJ/kg, 100 ri/seciand elevationi0im.
Heat is lost to the surrounding at the rate of 0.29 kJ/sec. if the rate of steam flow
through the turbine is 0.42 kg/sec. what is power output of turbine in kW. [4+2+4]



3.2)
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A cylinder, Acy = 7. 012~em -has two pistous 4nounted, the-upper one, mpi=100kg,
initially Festing on the stops..The lower pistor, mp,=0kg,ihas.2 kg water bélow it,
with a spring in vacuum connecting he two pistons. The spring force fore is zero
when the lower piston stands at the bottom, and when the lower plston hits the
stops the volume is 0.3 m®. The water, initially at 50 kPa, V=0.00206 m’, is then
heated to saturated vapor. i) Find the initial temperature and the pressure that
will lift;the upper piston: 1i) Find the final T; B, v and work: done by the water.”:
N1trogen -gas flows intd~a“convergent noZzle at 200 kPa ‘400K and very- }ow
velocity. It flows out of the nozzle at 100 kPa, 330K. If the nozzle is insulated,
find the exit velocity. [§+5]

If 20 kJ are added to a Carnot cycle at a temperature of 110% and 14.5 kJ are
rejected.at 0%C, determinethe: location of absoute zero on Celsius scale. .
The amourit of entropy géheration quéntifies the intrinsic” irreversibility of a
process: Explain.
Air flows through an adiabatic compressor at 2 kg/s. the initial conditions are 1
bar and 310 K and the exit conditions are 7 bar and 560 K. Compute the net rate
............................ [4+2+4]
P OR | o
We WlSh to produce refrigeration at 30 C A reservoir is ava11ab1e at 2000 C and
the ambient temperature 1s 30°C. This, work can be done by a cyclic heat engine
operating between the 200°C reservoir and the ambient. This work is used to dr1ve
the refrigerator. Determine the ratio of heat transferred from 200°C
reservoir. ta.the heat transferred from the 30 C reservo,ir assuming all. process
are reversible. - pn bl
Differences in surface water and deep- “water temperature can be utilized for power
generation. It is proposed to construct a cychc heat engine that will operate near
Hawaii, where the ocean temperature is 20°C near the surface and 5°C at some
depth What is the possrble thermal efﬁcrency of such a heat engine‘7 [5+5]

diox1de at 200 KPa and ambient temperature of 290 K. The metal piston has a
density of 8000 Kg/m® and the atmospheric pressure is 101 KPa. The pin is now
removed, allowing the piston to move and after a while the gas returns to ambient
temperature. Is the piston against the stops?
A closed;; partly insulated: ¢ylinder diVided by an insulated piston contaitig: ait: in
one sidé arid ‘water on the other, there is nho-insulation on he ‘erid containing water.
Each volume is initially 100L, with the air at 40°C and the water at 90°C, quality
10 %. Heat is slowly transferred to the water, until a final pressure of 500kPa.
Calculate the amount of heat transferred. [5+5]
OR
with a volume of 1.0 m*."The specific Volumes of saturated 11quid and saturated
vapour are 1.5195 L/kg and 0.50063 m’/kg. The quantity of ammonia is 0.275 kg
vap/kg. What is total mass of ammonia inside the vessel?
A rigid close tank of volume 3 m’ Contains 5 kg of wet steam at a pressure of 200

pressure :dndtheat transfér:ié-the tank. A b[545]



b)

A sling psychrometer reads 40°C DBT and 36°C WBT. Find the humidity ratio,

Relative-humidity, Dew:point temperatute;, specific volume.and enthalpy of ajr:,

What do. §ou understand ‘by saturated: and.‘unsaturated “air? State the: vatious

properties of air.

Derive the Maxwell’s equations. [5+2+3]
OR

On a particular day the weather forecast states that the dry bulb temperature is

37°C, while; the relative humidity is::50% and the rbarometric pressure: is

101.325 kPa. Find the ‘hummidity ratio, ‘dew-point tempetature and enthalpy of

moist air on this day.

A constant volume chamber of 0.3 m® capacity contains 1 kg of air at 5°C. Heat is

transferred to air until the temperature is 100°C. Find the work done, heat transfer,

change in internal energy, enthalpy and entropy. [5+5]

In a Diesel"¢ycle, the cornpiession ratié is 15. Compressioti begins at 0.1 Mpa,
40°C. The heat added is 1.675 MIJ/kg. Find (i) the maximum temperature in the
cycle, (ii) work done per kg of air (iii) the cycle efficiency (iv) the temperature at

the end of the isentropic expansion (v) the cut-off ratio.

system and its tonnage when the air flow rate is 2 ‘kg/sec. The ambient
temperature is 25°C and refrigerator temperature is -5°C. [5+5]
OR

A water cooler using R12 refrigerant works between 30°C to 9°C. Assuming the
volumefric..and mechanical. efficiency .of the compressor.to be 80 and 90%
respectively,: and the migchanical efficiéncy of motor t¢+be 90% , and i20%: of
useful cooling is lost into water cooler, find: (i) The power requirement of the
motor (ii) Volumetric displacement of the compressor Given C, (saturated vapour
at 30°C) = 0.7 ki/kg K.

In a Stirling cycle the volume varies between 0.03 and 0.06 m>, the maximum
pressure-is-0.2 MPa, and-the, temperatute-varies between-540°C and 270°C.-The
working fliiid is air (an idedl gas). Find the.éfficiency and th&work done pét &ycle
for both simple cycle and cycle with ideal regenerator. Compare the results with
Carnot cycle with same temperature limits. [5+5]



