50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN

/ odule 1 P
With suitable assumptions, P-V and T-S diagrams, derive an expressmn for the air standard
efficiency of a diesel cycle in ts 1S %f compression ratio and cut off ratio. (10 Marks)
A certain quantity of air at a jpressure of 1 bar and temperature of 70°C is compressed
1sentrop1cally until the pressure is 7 bar in an Otto g¥cle engine. 465 kJ of heat per kg of air
is now added at constant volume. Determine: (iy Compression ratio of the engine

(ii) Temperature at the end of compression (iii) Temperature at the end of heat addition.
& (06 Marks)

m"““.%
%Rl%lllgvv‘“
Derive an express1on for optimum presSuI“ yratio for maximum specific work output for an

ideal gas tarbine cycle (06 Marks)

cycle. Derive thé thermal efﬁc1ency expressron for the sarne. (08 Marks)
A 40 MW steam power plant workmg"'on Rankine cycle operates between boiler pressure of

(08 Marks)

"Wlth a schematic ﬂcli"agram and T-S d1agram explain the working of regeneratlve vapour

ycle with open feed water heaters. Derive the thermal efficiency expression for the same.
(08 Marks)

A steam poWer plant operates eat cycle. Steam in boiler at 150 bar, 550°C expands
through hlgh pressure turbine. It«is reheated at a constant pressure of 40 bar to 550°C and
expands through low pressure‘turbine to a condenser at 0.1 bar. Find: (i) Quality of steam at

turbine exhaust (ii) Cycle efﬁCIency (iii) Steam rate in kg/KWhr (08 Marks)
Module-3

Define the followmg ’’’’’

i) Storchlometrlc air ii) Excess air iii) Enthalpy of formation

iv) Internal energy of combustion v) Combustion efficiency (10 Marks)

Find the stoichiometric air fuel ratio for the combustion of Propane (C3Hg) on molar and

mass basis. : (06 Marks)
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OR

Explain how the frictional power of a multi cylinder engme is determmed using Morse Test.
; (06 Marks)

During a test on a single cylinder 4-stroke cycle oil engine the following observations were
made: Bore = 30 cm, Stroke = 45 cm, duration, of trial = 1 hour, total fuel
consumption = 7.6 kg/hr, Speed = 200 rpm, Calorific value of fuel = 45000 kl/kg,
MFP = 6 bar, Net brake load = 1470 N, Bfake drum diameter = 1.8 m, Rope
diameter = 3 cm, Mass of cooling water cwculated = 550 kg/hr, water enters at 15°C and
leaves at 60°C, exhaust gas temperature = 300°C; ambient temperature,= 20°C. Calculate:

(i) Indicated power and brake power (1_) 'Mechanical efficiency Draw the heat balance

sheet on minute basis. Take mass of air&360 kg/hr, Cpg = 1.1 kJ/kgK : (10 Marks)
‘Module-4
With a neat sketch, explain the kmg of a vapour absorptloﬁ refrigeration system.
(06 Marks)

An air refrlgeratron plant is{o be designed according to the following specifications:

Pressure of air at compressor iflet = 101 kPa, pressure, of air at compressor outlet = 404 kPa,
pressure loss in the 1nter cooler = 12 kPa, pressure loss in the cold chamber = 3 kPa,
temperature of air at compressor inlet = 6°C, temperature of air at turbine inlet = 27°C,
compressor and turbine efficiency = 0.85. Determine: (i) COP (ii) Power required to

produce one TR (iii) Air circulation rate/TR: (10 Marks)
- o

Define the followmg terms: 4

(i) Specif~ ¢ humidity

(iii) "Degree of saturation (08 Marks)

Following data refers to an air,c
for hot and wet climate: /%
Outside conditions = 30°C DBT, 75% RH
Required inside conditions = 20°C DBT 60% RH
Amount of free a1r circulated = 20m*/mifi s,
The required con 1tlon is to be achieved-first by coolmgwand dehumidifying and then by

heating. Find: (x) apacrty of the cool'hg coil in TR (11) Caﬁacrty of the heating coil in KW

(iii) Amount of water vapour removea per hour. (08 Marks)
./ Module-5 ‘™
Derive -an expression for the volumetrlc efﬂcrency ofa reciprocating air compressor.

(08 Marks)

W smgle stage single au mg compressor dellvers 0.6 kg/min of air at 6 bar. The temperature
and pressure at thetvend of suction stroEe of the compressor are 100 mm and 150 mm
"respectlvely The: clearance is 3% of the swept volume. Assuming the index of compression

and expansion to be 1.3, find: (i) Volumetric efficiency of the compressor  (ii) power
required if the fﬁmency of the, motor” is 0.85 (iii) speed of the compressor. (08 Marks)

OR
Explain the following ’types of flows in a nozzle: (i) Frictionless adiabatic flow
(ii) Frictional adlabatlc_ﬂo - (iii) Super saturated flow (06 Marks)

The inlet condition to a steam nozzle is 10 bar and 250°C. The exit pressure is 2 bar.
Assuming 1sentrop1c ‘expansion and negligible inlet velocity, determine: (i) throat area
(ii) exit veloc1ty (m) exit area of the nozzle. Assume the index of expansion for super heated
steam at inlet = 1.3 and mass flow rate of steam = 0.2 kg/s. (10 Marks)

* %k k k 3k
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