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There are 06 (Six) questions. Answer all the questions. Don't write on this question paper.
Symbols carry their usual meanings. Marks of each question and the corresponding CO and
P written in the bracket. Programmable calculators are not allowed. Assume any
reasonable value if missing.

1. (a) Define the terms ‘SIE" and ‘CIE". Explain the actual valve timing diagram for SIE and CIE
with the necessary illustration.

(b) Consider the following specifications for an engine:

T Engine speed: 3000 rpm

nfigurat
Volume: 4000 c¢ Brake torque: 10 Nm
| Total clearance volume: 0.25 L_| Brake to stroke ratio: 1:3
Fuel used: 0.815 kg/hr Connecting rod length: 344 mm

Calculate the connecting rod 1o crank ratio, brake power at flywheel and Brake-

specific fuel consumption (BSFC).
Identify whether the engine is small or large, petrol or diescl engine and justify your

answer.
(¢) Explain the difference between SI engines and CI engines. Discuss what will happen if
petrol is used in a diesel engine and diesel is used in a petrol engine.
2 @ “ODP” and “GWP" and di lated
State and explain some of the desirable properties of refrigerants.
(b) A refrigerator uses refrigerant-134a as the working fluid and operates on the ideal vapor-

compression refrigeration cycle except for the compression process as illusrated in Fig.|
rigerant enters the evaporator at 120 kPa with a quality of 34 percent and leaves the
compressor at 70 °C. If the compressor consumes 450 W of power, determine:
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i The mass flow rate of the refrigerant
i, The condenser pressure
iii.  The COP of the refrigerator

i

Compressor

Figure |

Explain the working principle of a vapor absorption refrigeration cycle using the necessary
illustrations. Stating the advantages of Vapor absorption refrigeration cycle, discuss when
this system can be used instead of conventional VCR system.

Discuss conventional coal mining and preprocessing processes. Explain the overall
working principle of a coal-based power plant with the necessary illustrations,

Define Higher Calorific Value and Lower Calorific Value of fuel. Discuss the advantages
and disadvantages of gaseous f

A sample of coal has the following composition by mass: Carbon 75%, hydrogen 6%,
oxygen 8%, nitrogen 2.5%, Sulphur 1.5% and ash 7%. Calculate its H.C.V and L.C.V using
Dulong’s formula.

One kmol of octane (CsHis) is burned with air that contains 20 kmol of Oz, as shown in the

fig:2. Assuming the products contain only CO2, H;0, Oz, and Ny, determine the mole
number of cach gas in the products and the air-fuel ratio for this combustion process
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Figure 2

On a hot summer day, a student tumns his fan on when he leaves his room in the morning.
When he returns in the evening, explain whether the room will be warmer or cooler than
the neighboring rooms. Assume all the doors and windows are kept closed.

State the Clausius Statement of the second law of thermodynamics. Derive the COP of the
refiigerator and heat pump with the necessary illustration and show that (COP)ur = 1+
(COP)R

Explain the basi
illustrations, di
system.

i difference between refrigeration and air conditioning. With necessary
flerentiate between summer, winter, and year-round air-conditioning

Explain the working principle of a central air conditioning system with the necessary
illustrations.

Define thermo-siphon cffect and deseribe the natural circulation process in a boiler.
Tlustrating an elementary boiler unit, explain the overall working principle of a boiler.

Explain the difference between boiler accessories and mountings. Describe the working
principle of any two devices from the following list using the necessary illustrations:

i, Water level indicator il Fusible Plug
iii.  Economizer iv.  Feed Check Valve

State the difference between water tube and fire tube boiler, Discuss the working principle,
advantages, and disadvantages of Lancashire Boiler with the necessary illustrations.

Discuss the modifications of Brayton cyele to improve its overall efficiency. llustrate a
schematic and TS diagram of a Brayton cyele incorporating all these modifications.
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(b) Explain why gas turbines are suitable for aircraft propulsion. lllustrating the schematic and
s

©

diagram, explain the working principle of a Turbojet engine.

. i " . -
is added to the cycle at a rate of 500 kW air passes through the engine at a rate of 1 kg/s;
and the air at the beginning of the compression is at 70 kPa and 0 °C. Determine the power
produced by this engine and s thermal efficiency. Use constant specific heas at room
temperature.
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Saturated elrigerant 1 340—Pressure table
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