9-33 An ideal Otto cycle has a compression ratio of 8. At

the beginning of the compression process, air is at 95 kPa Cr= ¥

and 27°C, and 750 kJ/kg of heat is transferred to air dur-

ing the constant-volume heat-addition process. Taking into [EVGEPUINE Sfer)ﬁc
account the variation of specific heats with temperature, Heats

determine (a) the pressure and temperature at the end of
the heat-addition process, (b) the net work output, (¢) the
thermal efficiency, and (d) the mean effective pressure for QZ 0.2%/7 K 3//63.“[&
the cycle. Answers: (a) 3898 kPa, 1539 K, (b) 392.4 kJ/kg,

(c) 52.3 percent, (d) 495 kPa Qih - 790 /(_J /tj
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9-36E A six-cylinder, four-stroke, spark-ignition engine

operating on the ideal Otto cycle takes in air at 14 psia and Constead Spec/fic heass
105°F, and is limited to a maximum cycle temperature of

2400°F. Each cylinder has a bore of 3.5 in, and each piston Q =~ 90,37

has a stroke of 3.9 in. The minimum enclosed volume 1s 9.8

percent of the maximum enclosed volume. How much power Cp- 0.1y
:'. .‘ ™ " > *I e / - ) 2 e . ’) ATH ‘) J * )

will this engine produce when operated at 2500 rpm? Use sy 0.17 |

constant specific heats at room temperature.
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9—46 air-standard Diesel cycle has a compressi ati

9-46 An air-standard Diesel cycle has a compression ratio
of 16 and a cutoff ratio of 2. At the beginning of the com-
pression process, air is at 95 kPa and 27°C. Accounting for

the variation of specific heats with temperature, determine
(a) the temperature after the heat-addition process, (b) the
thermal efficiency, and (c¢) the mean effective pressure.
Answers: (a) 1725 K, (b) 56.3 percent, (c) 675.9 kPa
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9-57 A four-cylinder two-stroke 2.4-L diesel engine that
operates on an ideal Diesel cycle has a compression ratio of
22 and a cutoff ratio of 1.8. Air is at 70°C and 97 kPa at

the beginning of the compression process. Using the cold-air-
standard assumptions, determine how much power the engine
will deliver at 3500 rpm.
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9-59E An ideal dual cycle has a compression ratio of 15
and a cutoff ratio of 1.4. The pressure ratio during constant-
volume heat addition process 1s 1.1. The state of the air at the

beginning of the compression is P, =14.2 psia and 7, = 75°F.
Calculate the cycle’s net specific work, specific heat addition,
and thermal efficiency. Use constant specific heats at room
temperature.
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9-80E A simple ideal Brayton cycle with air as the working
fluid has a pressure ratio of 10. The air enters the compressor
at 520 R and the turbine at 2000 R. Accounting for the varia-
tion of specific heats with temperature, determine (a) the air

temperature at the compressor exit, (b) the back work ratio,
and (c) the thermal efficiency.
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