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SME 2423
THERMODYNAMICSII

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, 27°C and 0.004 m®. The maximum
cycle temperature is 1127°C. 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. thethermal 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 kJkg.K,
k=1.4andc,=0.718 kJkg.K.

(16 marks)

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

(19marks)
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IDEAL GAS PROPERTIES
OF AIR

47.

52.

57.

£3

68.
400 400.98 3.806 286.16 301.6 1.99194 | 900 93293 7529 674.58 34.31 2.84856
410 41112 4153 29343 2833 201693 | 920 95538 8205 691.28 32.18 287324
420 421.26 4522 30069 2666 2.04142 | 940 977.92 89.28 708.08 30.22 2.89748
430 431.43 4915 307.99 2511 2.06533 | 960 100055 97.00 72502 2840 2.92128
440 44161 5332 31530 2368 2.08870 | 980 1023.25 1052 741.98 2673 2.94468

1460 1587.63 537.1 1168.49 7.801 3.41247 1950 2189.7 1852 1630.6 3.022 3.7677
1480 1611.79 568.8 1186.95 7.468 3.428%2 | 2000 2252.1 2068 1678.7 2776 3.7994
1500 1635.97 601.9 1205.41 7.152 3.44516 | 2050 23146 2303 1726.8 2.555 3.8303
1520 1660.23 636.5 1223.87 6.854 3.46120 | 2100 2377.7 2559 1775.3 2356 3.8605
1540 1684.51 672.8 1242.43 6.569 3.47712 | 2150 24403 2837 1823.8 2.175 3.8901
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