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Effect of Non-Uniform Mixture on the 4 Cylinder S.I. Engine Performance
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ABSTRACT

In an automotive spark ignition, it is important to form the proper mixture(air/fuel) on each driving

condition for developing the stabilizing combustion and exhaust characteristics. Since most of supply fuel

is attached on the inside wall of the intake manifold for unadequate atomization by fuel injection system,

it brings a bad effect on combustion and exhaust caused by nonuniformity of fuel distribution to each

cylinder and mixture variation. Also it affects engine performance variatiorr and causes noises and vibration.

In this study, we verified the effect of the mixture variation which is caused by fuel liquid film in

an intake manifold on combustion characteristics and engine performance,

F87]%4°] ! Engine Performance(”]#7%), Mixture Distribution(&%~] £4}), Mixture Variation
(87! %), Fuel Liquid Film(F & 4%, Combustion Characteristics(¢ 22-4), Ato-

mization(7) & 3})
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Fig.2 Schematic view of a fuel film separater.
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Fig.4 Fuel film variation versus cylinder number
at engine speed 2000rpm
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Fig.5 Fuel film variation versus cylinder number
at wide open throttle

(LN

- 1st Moni.
- dred Mam,

—0.0 [ |

=04

0 Ti0 360 540 " 720
Crank Angle deg

Fig.7 Pressures in the 1st and 3rd intake mani-
fold at wide open throttle, engine speed
2000rpm

o 8bar Bl xpol7} glen] FAy 14 12
7%= 2 Aol7) bar, 29y 12019 A
A2e) Aol7t 4L ¢ § Atk
ojghzto] A FAYE o)t AUl o)s
T 7 dduvdE FEEHE EYUe BEdE
2 gzl 19 derrc) 3W ddde 35



471% A7|Z 7| TH) BFYE) 7@AFN UHE 9 77

------ ist Cyl.
25 == Jrd CylL
5 20
e
Eisd
3 4
2] .l
n A
b .
Lo :

0 ===
-180 -120  -80 0 80 120 180
Crank Angle deg

Fig.8 Pressures in the 1st and 3rd cylinder at
A/F ratio 18/1, 75% throttle opening
degree, engine speed 2000rpm
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Fig.9 Pressures in the 1st and 3rd cylinder at
A/F ratio 14/1, 25% throttle opening
degree, engine speed 2000rpm
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Fig.10 Pressures in the 1st and 3rd cylinder
at A/F ratio 12/1, 256% throttle ope-
ning degree, engine speed 2000rpm
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Fig.11 Rate of heat release in the 1st and 3rd

cylinder at A/F ratio 18/1, 50% throttle
opening degree, engine speed 2000

rpm
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Fig.12 Rete of heat release in the 1st and 3rd
cylinder at A/F ratio 14./1, 50% throttle
opening degree, engine speed 2000
rpm
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Fig.13 Rete of heat release in the 1st and 3rd
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