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A Study on the Mixture Formation in a Fuel Injection System
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Abstract

Fuel atomization and mixture formation in an gasoline engine has influence on the engine
performance and pollutant emission. The throttle valve installed in an intake system plays a

greater role in control of mixture quantity in accordance with engine drive condition. In this

study, the characteristics of secondary atomization developed at the downstream of the valves
were observed using an image processing method. Two major kinds of valves, solid and perforat-
ed ones, are chosen in order to compare the valve performance with the experimental parameters
of air flow rate, valve opening angle, and valve shapes. For the perforated valve, we can obtain
the relatively small sized droplets, and nearly uniformed and dense distributed sprays with low

loss coefficient than for the solid valve.
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Table 1 Distributions of droplet number density

309 - - 2.7 25.3 19.4 28.1 30.6

24.2 - - 22.9 17.0 20.9 22.9

24.2 4.6 15.3 10.0

212 17.1 19.0 29.9
Valve 1 35° 230mmH,0 Valve 3- 35° 230mmH,0

39.6 - - 2.0 23.3 16.7 28.1 274

22.8 2.0 - 279 1.1 20.8 19.8

159 3.8 14.0 7.4

19.1 19.8 10.6 20.8
Valve 1 35° 350mmH,0 Valve 3 35° ~ 350mmH.0

25.6 22 - - 28.1 21.0 58.8 51.6

134 153 - 5.1 40 30.0 22.6

9.7 11.9 4.6 6.5

10.6 1.8 2.7 20.7
Valve 1 20° 230mmH,0 Valve 3 20° 230mmH.0

28.5 24 - - 250 14.9 67.7 53.6

24.9 6.6 - 9.3 8.3 40.5 25.1

17.3 10.0 5.0 5.7

18.1 2.0 33 19.5
Valve 1 20° 350mmH,0 Valve 3 20° 350mmH.0
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15.9 11.0 8.9
Valve 4 35° : 230mmH,0 Valve 6 35° 230mmH.0
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23.3 13.3 14 18.0 11.7 38.6
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Valve 4 20° 230mmH,0 Valve 6 20° 230mmH,0
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8.3 9.0 56
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