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9-65 A six-cylinder compression ignition engine operates on the ideal Diesel cycle. The maximum temperature in the cycle, 
the cutoff ratio, the net work output per cycle, the thermal efficiency, the mean effective pressure, the net power output, and 
the specific fuel consumption are to be determined. 

Assumptions 1 The air-standard assumptions are applicable. 2 Kinetic and potential energy changes are negligible. 3 Air is 
an ideal gas with constant specific heats. 

Properties The properties of air at 850 K are cp  = 1.110 kJ/kg·K,  cv  = 0.823 kJ/kg·K, R = 0.287 kJ/kg·K,  and   k = 1.349  
(Table A-2b). 

Analysis (a) Process 1-2: Isentropic compression 
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The clearance volume and the total volume of the engine at the 
beginning of compression process (state 1) are 
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The mass of fuel burned during one cycle is 
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rocess 2-3: constant pressure heat a
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The cutoff ratio is 
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Process 3-4: isentropic expansion. 

( )

( ) kPa 9.302

PROPRIETARY MATERIAL. © 2011 The McGraw-Hill Companies, Inc.  Limited distribution permitted only to teachers and educators for course  

m 0.003378
kPa 5044 3

4
34 ⎜

⎜
⎝

=⎟⎟
⎠

⎜⎜
⎝

= PP
V

m 0.0004199

K 1084
m 78
m 0.0004199

1.3493
3

1-1.349

3

31

=⎟
⎟
⎠

⎞⎛⎞⎛

=⎟
⎟
⎠

⎞⎛⎞⎛
−

k

k

V

V

      

rocess 4-  constant voume heat rejection. 
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The net work output and the thermal efficiency are 
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Note that there are two revolutions in one cycle in four-stroke engines.  

(e) Finally, the specific fuel consumption is 
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