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An air-standard dual cycle has a compression ratio of 16. At the beginning of compression, é\?\;;‘g
P1=100kPa, Vi =5 liters, and T; =| 5 °C. P 4+ @y, .
The pressure doubles during the constant-volume heat addition process. ; 4
For a maximum cycle temperature of \ , determine . ]
a) the heat addition to the cycle, in kJ. i
b) the net work of the cycle, in kJ. \3 60 K
¢) the thermal efficiency.
d) the mean effective pressure, in kPa
e) To investigate the effects of varying maximum-cycle temperature, plot . a“f
(using Excel or any convenient software) each of the quantities calculated ’V

in parts (a) through (d) for maximum cycle temperatures ranging from 1850 to 2250 K.
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Run 1 1850 13.27 8885 0.6696 631.9
Run 2 1894 14.08 9421 06691 669.9
Run 3 1939 1489 9954 06684 7078
Run 4 1983 15.7 1048 0.6677 745.6
Run 5 2028 1651 1101 06669 783.1
Run 6 2072 17.32 1154 0.666 820.5
Run 7 2117 1813 1206 06651 | 857.7
Run 8 2161 18.94 12.58 0.6641 894.7 |
Run 9 2206 19.76 131 06631 9315 |
Run10 | 2250 2057 1362 | 0662 968.2 |
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A four-cylinder, four-stroke internal combustion engine operates at 74 o0 P
within each cylinder are modeled as an air-standard Otto cycle with a pressure of 100 kP2, a temperature of 250

and a volume of O.l‘ liters at the beginning of compression. P f 5
The compression ratio is 10, and maximum pressure in the cycle is Kpa. 'K.“
I\
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The processes

Determine, using a cold air-standard analysis with k = 1.4 @
a) the power developed by the engine, in horsepower. In
. 6 009
b) the mean effective pressure, in kPa;
¢) the thermal efficiency of the engine.
d) Calculate the theoretical limit of the engine efficiency and discuss two
methods to increase this efficiency.

e) If the compression ratio increases to 12, calculate the new thermal efficiency and discuss your results. v

f) Explain why the compression ratio should be limited between & and 1! for Otto cycle,
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f) Explain why the compression ratio should be limited between & and 11 for Otto cycle.

when high compression ratios are used, the temperature of the air—fuel mixture rises above the autoignition
temperature of the fuel during the combustion process, causing an early and rapid burn of the fuel at some
point or points ahead of the flame front, followed by almost instantaneous inflammation of the end gas.

so , compression ratio should be limited between 8 and 11 To avoid Auto-ignition and engine knock

which produces an audible noise. therefore spark-ignition engines cannot be tolerated because it hurts
performance and can cause engine damage. The requirement that autoignition not be allowed places an upper
limit on the compression ratios that can be used in sparkignition internal combustion engines.




