compulsorily draw diagonal cross lines on the remaining blank pages.
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Important Note : 1. On completing your answers,

=50, will be treated as malpractice.

nd /or equations written eg, 42+8

2. Any revealing of identification, appeal to evaluator a
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Fourth Semester B.E. Degree Examlnatlon, Feb./Mar. 2022
Applied Thermodynamlcs

Max Marks: 100

Note: 1. Answer any FIVE full questioﬁis, ehoosing ONE full question}i‘om each module.

2. Use of Steam Table/Mollier chart/Psychrometric chart is permitted.

Module-1

Derive an expression of air-standard efficiency of an Otto cycle with PV and TS diagram.
(08 Marks)

An engine working on a. dual combustion cycle takes.in air at 1 bar and 30°C. The clearance
is 80% of the stroke.and the cut-off takes place at10% of the stroke. The maximum pressure
in the cycle is limited to 70 bar. Find the temyerature and pressure at all salient points. Also
find air standard efficiency. (12 Marks)

OR
With a‘help of block diagram and TS diagram, explain regeneration process. (08 Marks)
Find the required air fuel ratio in a;gas turbine whose turbine and compressor efficiencies
are 85% and 80% respectively. Maximum cycle temperature is 875°C..The working fluid
can be taken as air [C;, = L0 kJ/kgK and y = 1.4] which enters the compressor at 1 bar and
27°C. The pressure ratio- is'4. The fuel used has a CV of 42000 kJ/kgK. There is a loss of

10% of fuel in the combustion chamber. s W & (08 Marks)
Briefly classify the jet propulsion engine. ¢ (04 Marks)
Module-2

With the help of T-S diagram, explain the effect of :

(i) Pressure’and temperature

(i) Super heating

(iii) Boiler pressure on the perfonnance of Rankme cycle (09 Marks)
Assuming that steam enters ‘the turbine in a dry saturated state, show that for a simple

Rankme cycle the thermal eff iciency of the cycle is given by

cog el
HCT
where T1 Heat rejection temperature
Tm = Thermodynamic mean temperature (06 Marks)

In a regenerative cycle, the steampressure at turbine inlets is 30 bar and the exhaust is at
0.04 bar. The steam is initially saturated. Enough amount of steam is bled off at the optimum

pressure to heat the feed water. Neglecting pump work, determine the cycle efficiency.
; (05 Marks)

¢ OR
With a help of bl@o «diagram and TS diagram, explain briefly the Camot cycle. Also derive
an expression for the thermal efficiency of Carnot cycle. (10 Marks)

A Rankine cycle working between a boiler pressure of 30 bar and condenser pressure of 0.5

bar. The mass leaving the boiler and entering the turbine has a dryness fraction of 0.85.

Determine: (i) Rankine cycle efficiency (ii) Turbine work (iit) Pump work (10 Marks)
1 of3



17ME43

Module-3
5 a. Explain:
(i) Mass and mole fraction
(i) Stoichiometric air fuel ratio for petrol
(iii) Enthalpy and intemal combustion (06 Marks)
. Explain the analysis of exhaust gases by Orsat apparatus. S (05 Marks)
c. The given percentage composition by a mass of fuel is given as.follows: C = 90%,
H;=3.3%, O, =3%, N, =1.1% and 8= 0. 91% and the remainder i is;incombusitible. Find:
(1) The mass of air requlred for cambustlon of 1 kg of fuel.

(1) If60% excess air is used, determme the percentage of exhaust gases by volume.
, L (09 Marks)

. OR
6 a. Define knocking in SI engme Explain the factors affectmg knocklng (04 Marks)
b. With a block diagram, explain Morse test on multi-cylinder engine. (06 Marks)

c. The following resuitsg \ ”‘ere obtained during a test on a two stroke engine at full load.
Fuel consumption= 4wkg/hr
Cylinder diameter= 20 cm
Stroke = 28 cm
Speed =350 rpm
Net brake load = 630 N
Mean effective pressure = 300 kP:
Jacket cooling water flow rate = %% kg/hour
Jacket cooling water tempgrature rise = 20°C
Temperature of exhaust gases = 400°C
Room temperature = 20°C.--
Air used per kg of fuel= 32 kg
Effective brake diameter = 100 cm
Calorific value/of fiiel = 43 MJ/kg 5,
Proportion of h drogen in fuel = lS“/M

Specific heat 6f dry exhaust gas = 1 kT/kgK & e ‘

Specific’ heat of steam = 2.1 kl/kgK G % ey

Draw heat balance sheet in kJ/min and in percentage - RARGRAT (10 Marks)
Module-4

7 WWi*fh a neat sketch, explain air refrigeration system working on Bell-Coleman cycle. Also
| Vshow its PV and TS. d1a am. (06 Marks)
b. Derive an expressmn for Coefﬁment of Performance (COP) when air refrigeration system
when compression and expansion.are isentropic. (06 Marks)

c. An air refrigeration system works.on an open air cycle is required to provide 20 tonnes of
refrigeration;»with cooler pressure of 12.5 bar and refrigerator pressure of 1.05 bar. The
temperature of the air leavrng the cooler is 20°C and leaving the cold chamber is —1°C.
Assuming 1sentroplc compression and expansion and neglecting clearance. Find:

(i) Weight of air circulated/min
(i1)) COP of'the system
(iii) Power required.per ton refrigeration (08 Marks)
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