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Exercise 1. An internal combustion engine has the following specifications:

1. Cylinder Bore: 80 mm

2. Stroke: 90 mm

3. Piston Clearance: 2 mm

4. Compression Ratio: 10:1

Given these specifications, answer the following questions:

1. Calculate the Piston Area

2. Determine the Swept Volume

3. Find the Clearance Volume

4. Calculate the Cylinder Volume
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Exercise 2. Consider a high-performance engine with the following specifi-

cations:

1. Engine Displacement: 4.5 L

2. Number of Cylinders: 8

3. Engine Speed: 4000 RPM

4. Brake Power: 250 kW

5. Fuel Consumption Rate: 25 kg/h

6. Air-Fuel Ratio: 12.5:1

7. Overall thermal efficiency: 35%

8. Volumetric Efficiency: 85%

Given these parameters, answer the following questions:

1. Calculate the Brake Mean Effective Pressure

2. Determine the Engine Torque

3. Calculate the Thermal Power

4. Compute the Brake Specific Fuel Consumption

5. Find the Specific Output

6. Calculate actual volume of air drawn inside the engine cylin-

ders
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Exercise 3. Consider an internal combustion engine using methane (CH4)

as fuel. The engine operates with the following parameters:

1. Calorific Value 50000 kj/kg

2. Engine Displacement: 3.2 L

3. Number of Cylinders: 6

4. Engine Speed: 3000 RPM

5. Brake Power (BP): 100 kW

6. Actual Air-Fuel Ratio (AF ratio): 14.7 : 1

7. Overall thermal efficiency: 40%

Given these parameters, answer the following questions:

1. Write and Balance the Combustion Reaction for Methane

2. Calculate the Stoichiometric Air-Fuel Ratio

3. Determine whether it is Fuel-rich, Fuel-lean

4. Calculate the Actual Fuel Consumption Rate

5. Determine the Actual Air Intake Volume

6. Compute the Actual Brake Specific Fuel Consumption
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