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According to the importance of the engine emission and because of the cost of the laboratory tests, it is 
necessary to simulate the engine via numerical methods. In this study a numerical simulation of single 
cylinder SI engine has been carried out to predict the internal combustion engine emission with the 
AVL BOOST software. The engine calibration has been performed at 2000 rpm engine speed and three 
loads (part load, mean load and WOT) and three compression ratios (12, 14, 16) with stoichiometric air 
fuel ratio. After the engine calibration, the Lambda value is changed in the range of 0.8 to 1.25 and the 
NOx and CO values are calculated. 
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Table 1Numerical and Experimental fuel rate 

 
  

    
 )  

12   0.01  0.01    
12    0.0141  0.014  0.7  
12    0.0189  0.0190  0.5  
14    0.0183  0.0182 0.5  
16    0.0180  0.0179  0.5 
2  

Table 1 The values of Pressure in different loads and CR  

 
  

      
12   3.47 3.53 1.7  
12    5.08  5.20 2.0 
12   7.18  7.65  6.5  
14    7.1  7.52  5.6  
16    7.1 7.52  5.6  
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Fig.1 Pressure curve for CR=16 in WOT state  
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Fig.2 Variations of NOx in three loads for CR=12  
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Fig.3 Variations of CO in three loads for CR=12  

3 12  

 .3   

 

3 -2 -2-   
4  
 .

12 
16 

  . 
 .    

  
 

 .

P

-300 -200 -100 0 100 200 300
0

5

10

15

20

25

30

35

40

45

50

55

Ex
Nu

ign

(b
ar

)

(deg)

ignign = -16

NO
_x

0.8 0.85 0.9 0.95 1 1.05 1.1 1.15 1.2 1.25
0

500

1000

1500

2000

2500

3000

bmep
bmep
WOT

(p
pm

)

= 2bar
= 4bar

C
O

0.8 0.85 0.9 0.95 1 1.05 1.1 1.15 1.2 1.25
0

1

2

3

4

5

6

bmep
bmep
WOT

= 2bar
= 4bar

(%
)

(deg)

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
75

94
0.

13
95

.1
6.

2.
39

.4
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 m
m

e.
m

od
ar

es
.a

c.
ir

 o
n 

20
24

-0
4-

28
 ]

 

                               3 / 4

https://dorl.net/dor/20.1001.1.10275940.1395.16.2.39.4
https://mme.modares.ac.ir/article-15-12064-en.html


    

       

  

332  1395162  

 . 
  5 

 . 

 ( )
 

4 -   
  

  
  .

  

Fig.4 Variations of NOx in three CR for WOT state  
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Fig.5 Variations of CO in three CR for WOT state 
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