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A Study on the Optimum Design of Intake System -
for 4 Cylinder Diesel Engines
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ABSTRACT

In this paper, the effects of intake manifold systems on volumetric efficiency were investigated in
the 4-cylinder 4-stroke cycle diesel engines. The effects of intake manifold system were analyzed
on resonant speed and on volumetric efficiency. Resonant speed was calculated by acoustic theory
and volumetric efficiency by the method of characteristics. The calculation results agreed well with
test results. It was assured that between the resonant speed and the volumetric efficiency there ex-
ists good correlation in multi~cylinder engines. As the results, the prediction of resonant speed was
useful to design the optimum intake system. It was assured that the intake manifold systems for
BOX-type and RAM-type have different characteristics on the trend of volumetric efficiency. Also
a procedure to design the desirable intake manifold system was proposed.
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Table 1 Specification of the Model Engine

Item Specification
Engine Type |[4-Cylinder 4-Cycle Diesel Engine
Max. Output 86/4000(PS/RPM)
Bore x Stroke 94 x100(mm)
Compress. Ratio 21.0
Valve Timing 10:20.5BTDC, IC:52.0ABDC
E0:67.6BBDC, EC:31.0ATDC
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Fig.2.1 Cross-Sectiond View of the Cylinder
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Fig.2.2 Schematic Diagram of Testing Appa-
ratus
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Fig.3.2 Comparison of Calculation Results Between Including &
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Fig.4.1 Comparison of Volumetric Efficiency for Resemblant Resonant

Speed( Abt. 2000rpm)
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Fig.4.2 Volumetric Efficiency & Resonant Speed for Varied
Length of Py(V,= 1000cc)
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Fig.4.3 Volumetric Efficiency & Resonant Speed for Varied
Length of P.(V,= 1000cc, P,=70cm, V,=7000cc)
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Fig.45 Volumetric Efficiency & Resonant Speed for Varied
Length of P(V,= 1000cc, const.)
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