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A 4-litre, 4-cylinder, 4-stroke internal combustion engine is operating at
2500 RPM. The engine has a compression ratio of 12 and a cylinder bore

diameter of 7.5 cm. The measured brake power is 120 hp, and the mechanical

,(/: 2500: Ul.# /F-s

e Indicated Power (3 marks) 6o -
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efficiency is 80%. Calculate the following:

e Indicated Mean Effective Pressure (3 marks)

e Power Lost on Friction (3 marks) \ \/\? = 1("\4:\*)
e Specific Output (3 marks)
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A 6-litre, 8-cylinder, 4-stroke internal combustion engine is operating at
3500 RPM. The engine has a compression ratio of 16 and a cylinder bore

diameter of 9.0 cm. The measured brake power is 200 hp, and the mechanical

efficiency is 90%. Calculate the following: IU’ ‘S (1) _ g-& /FS
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e Indicated Power (3 marks)

e Indicated Mean Effective Pressure (3 marks)
e Power Lost on Friction (3 marks) \ \/\? = AuCW

e Specific Output (3 marks)
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A 3-litre, 6-cylinder, 4-stroke internal combustion engine is operating at

4000 RPM. The engine has a compression ratio of 10 and a cylinder bore

diameter of 6.0 cm. The measured brake power is 100 hp, and the mechanical
efficiency is 75%. Calculate the following: ﬁ/: LLOOO: 6 6‘77 rp s
13
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e Indicated Power (3 marks)

e Indicated Mean Effective Pressure (3 marks)
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e Power Lost on Friction (3 marks)

e Specific Output (3 marks)

Q - BP 5 o045- -

SX\?\A}

g TP- TMEP X Lﬂﬁx_/\f/

) _31 (66-F
2aSx16 = ITMEP x (810 ) ( )

£
1MB?: 49< y |0 ?A
Gov Lboh @le‘&/: 166 %o Fa = (46 N Pa

@v  10oftus _ 4.9 X 10° W
o sl ok - ST I HANY



Dr. Hammam Daraghma Course name: Internal Combustion Engine 1

ans.

7 of 21



Dr. Hammam Daraghma Course name: Internal Combustion Engine 1

A T7-litre, 8-cylinder, 4-stroke internal combustion engine is operating at
2800 RPM. The engine has a compression ratio of 14 and a cylinder bore

diameter of 8.5 cm. The measured brake power is 180 hp, and the mechanical

efficiency is 85%. Calculate the following: JU’ 2200’ YE.F r F s

e Indicated Power (3 marks) 4 -3 4
\J = AL = XY m

e Indicated Mean Effective Pressure (3 marks)

e Power Lost on Friction (3 marks) \ \/\? = AWeW
e Specific Output (3 marks) ‘R0
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A 2-litre, 4-cylinder, 4-stroke internal combustion engine is operating at
3000 RPM. The engine has a compression ratio of 11 and a cylinder bore
diameter of 7.0 cm. The measured brake power is 90 hp, and the mechanical

efficiency is 70%. Calculate the following: ](/ %0 Oo so rp s

e Indicated Power (3 marks) 6o

\J = 41 = 2')(\:} pA°

e Indicated Mean Effective Pressure (3 marks)

e Power Lost on Friction (3 marks) \ \/\? = AuCW

e Specific Output (3 marks) qo
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An internal combustion engine uses methane (C'Hy) as a fuel. The molec-
ular weights of air and acetylene are 29 and 16 g/mol, respectively. It is

required to:

e Write the balanced chemical equation for acetylene with stoichiometric

oxygen. (2 marks)

e Write the balanced chemical equation for acetylene with 10% excess air.
(2 marks)

e Obtain the stoichiometric air/fuel ratio. (2 marks)
e Obtain the actual air/fuel ratio. (2 marks)
e Calculate the fuel-equivalence ratio. (2 marks)

e Determine if the fuel mixture is rich or lean. (1 mark)
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An internal combustion engine uses acetylene (CoHs) as a fuel. The molec-
ular weights of air and acetylene are 29 and 26 g/mol, respectively. It is

required to:

e Write the balanced chemical equation for acetylene with stoichiometric

oxygen. (2 marks)

e Write the balanced chemical equation for acetylene with 20% excess air.
(2 marks)

e Obtain the stoichiometric air/fuel ratio. (2 marks)
e Obtain the actual air/fuel ratio. (2 marks)
e Calculate the fuel-equivalence ratio. (2 marks)

e Determine if the fuel mixture is rich or lean. (1 mark)
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An internal combustion engine uses acetylene (C4H;0) as a fuel. The
molecular weights of air and acetylene are 29 and 58 g/mol, respectively. It

is required to:

e Write the balanced chemical equation for acetylene with stoichiometric

oxygen. (2 marks)

e Write the balanced chemical equation for acetylene with 5% excess air.
(2 marks)

e Obtain the stoichiometric air/fuel ratio. (2 marks)
e Obtain the actual air/fuel ratio. (2 marks)
e Calculate the fuel-equivalence ratio. (2 marks)

e Determine if the fuel mixture is rich or lean (1 mark)
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An internal combustion engine uses acetylene (C5Hg) as a fuel. The molec-
ular weights of air and acetylene are 29 and 42 g/mol, respectively. It is

required to:

e Write the balanced chemical equation for acetylene with stoichiometric

oxygen. (2 marks)

e Write the balanced chemical equation for acetylene with 15% excess air.
(2 marks)

e Obtain the stoichiometric air/fuel ratio. (2 marks)
e Obtain the actual air/fuel ratio. (2 marks)
e Calculate the fuel-equivalence ratio. (2 marks)

e Determine if the fuel mixture is rich or lean. (1 mark)
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An internal combustion engine uses acetylene (CoHy) as a fuel. The molec-
ular weights of air and acetylene are 29 and 28 g/mol, respectively. It is

required to:

e Write the balanced chemical equation for acetylene with stoichiometric

oxygen. (2 marks)

e Write the balanced chemical equation for acetylene with 10% excess air.
(2 marks)

e Obtain the stoichiometric air/fuel ratio. (2 marks)
e Obtain the actual air/fuel ratio. (2 marks)
e Calculate the fuel-equivalence ratio. (2 marks)

e Determine if the fuel mixture is rich or lean. (1 mark)
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