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SME 2423
THERMODYNAMICS II

Test #2

Q.1 Acquiring knowledge (15 marks)

a) Define the following terms related to reciprocating engines: stroke, bore, top dead
center, bottom dead center and clearance volume. (10 marks)

b) What is the difference between spark-ignition engine and compression-ignition
engine? (5 marks)

Q.2 Applying Knowledge (35 marks)

a) An ideal Otto cycle takes in air at 90 kPa, 27ºC and 0.004 m3. The maximum
cycle temperature is 1127ºC. For each repetition of the cycle, if the heat rejection
and the net work production are 1.03 kJ and 1.2 kJ respectively, determine,

i. the thermal efficiency of the cycle (%),
ii. the compression ratio of the cycle,

iii. the mean effective pressure for this cycle (kPa).
Use constant specific heats at room temperature. For air, take R = 0.287 kJ/kg.K,
k = 1.4 and cv = 0.718 kJ/kg.K.

(16 marks)

b) A Diesel cycle has a compression ratio of 22 and begins its compression at 85
kPa and 15ºC. The maximum cycle temperature is 1200ºC. Utilizing air-standard
assumptions, determine the thermal efficiency of this cycle using variable specific
heats.

(19marks)
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