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An Experimental Study on the Effects of Intake Manifold Shapes
on the Torque Characteristics in a 3-Cylinder LPG Engine
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J. K. Leee, H. P. Lee, S. J. Kang, B. J. Rho

ABSTRACT

The purpose of this study is to investigate the effects of intake manifold shapes to improve the
engine performance in a 3-cylinder LPG engine with a closed loop fuel supply system. To know the
flow resistance of intake manifolds with shape, the intake negative pressure of each runner in in-
take manifolds were measured by using the digital pressure meter at each driving condition. And,
the engine torque and power have been measured with an engine dynamometer while adjusting the
optimal fuel consumption ratio with a solenoid driver.

As the results from this experiment, the torque characteristics were more improved with the ple-
num chamber(B type intake manifold) than with the banana type(A type intake manifold). The
torque characteristics were improved at mid-engine speed(rpm) range as the inner diameter of the
intake manifold became smaller, And also the optimum volume among the examined plenum cham-
ber volume was 0.74 times(590cc) the displacement of the test engine.
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Table 1 Specification of Test Engine
Item Specification
type in line, 3-cylinder
displacement(cc) 796
bore(rnm ) X stroke(mm) 70x69
compression ratio 9.5
mixer type auto-choke, 1-barrel

vaporizer type pre-heater
intake valve open, close | BTDC 12°, ABDC 36°
exhaust valve open, close | BBDC 46°, ATDC 10°

Inlake Air

- |Air Cloana Vaporizer

uel
EC-75kw L Mixer
Oynamometer ]
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L‘ os m
I [3Cylinder LPG Engine Digital Micre

S A N
Gar | Exhaust
TWay —Gas

Analyzen
QOO g«
e
CO O Temp. &
Dy Data Cooling Water]
Gontrol Unit NOx I Processor || Control Unit

Fig.3 Experimental Setup
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Table 2 Experimenta Conditions in Intake
Manifold with Plenum Chamber

Intake rurner | Plenum chamber | Intake runner
Parameter )
length " yolume diameler
283(mm) 560(cc) $26(mm)
) 293(mm) 590(cc) $28(mm)
Experimental
- 303(mm) £10(cc)
condition
33(mm) 640(cc)
323(mm) . .
Fixed Volume:640(cc) | Length:323(mm) | Volume: 640(cc)
condition | Diameter: ¢28(rmm) | Diameter: $28(mm) |Length: 323( mm)
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