Q. A Royal Enfield Thunderbird 500cc bike engine has the following specifications

v' Engine type: Single cylinder, 04stroke, air cooled.
Engine displacement: 499cc

Compression ratio: 8.5:1

Maximum power: 27.2BHP@5250RPM
Maximum torque: 41.3Nm@4000 RPM

Air to fuel ratio: 14.7:1

Calorific value of gasoline: 45200kJ/kg

AN N NN

Consider an air-standard Otto cycle with variable property and determine

a) Temperature/Pressurw at all process end points in the cycle

b) Air standard efficiency

c) Fuel consumption rate (kg/s)

d) Air consumption rate (kg/s)

e) Actual efficiency at maximum power

f) Actual and ideal power

g) Narrate the possible reason for the differences between actual efficiency for maximum
power condition and air standard efficiency. Consider a polytropic index of 1.2 to
determine the pre and post-combustion temperature and heat losses. Compare it with
air standard data.

h) Repeat the step (g) for actual efficiencies determined at maximum torque condition.
Why efficiencies vary at maximum power to maximum torque condition?

Q. Consider a Hyundai Creta Diesel variant with the following specifications.

v' Engine type: 1.6-litre, 04Cylinder, 126.2bhp, 16V, U2, CRDI, VGT Engine
Displacement: 1582cc

Maximum Power: 126 BHP@4000 RPM

Maximum Torque: 265 Nm@1900 RPM

Compression ratio: 17:1

Diesel calorific value: 42800kJ/kg

Fuel cut-off ratio:2.6

Fuel consumption rate:12kg/hr

AN NI N N NN

Consider an air-standard Diesel cycle with variable property and determine

a) Temperature/Pressure at all process end points in the cycle with a comparative
emphasis on variable property.

b) Determine air standard efficiency and ascertain the effect of cut-off ratio.

¢) Compute air and fuel consumption under various conditions.

d) Suggest a suitable polytropic index and cut-off ratio that roughly yield the same
performance of the actual engine.
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