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Intake-Air Flow and Distribution Characteristics of the Gasoline
Engine Intake-Manifold
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Abstract  Intake-air flow and distribution characteristics of the 1600cc gasoline engine intake manifold have
been studied using the computer simulation. Simulation has been conducted using both one-dimensional
performance simulation and three-dimensional CFD software. Steady state flow simulation result of the intake
manifold shows good distribution characteristics that the standard deviation of flow coefficients is below 1.0
percentage for both one- and three-dimensional simulation. Even though one-dimensional simulation result
slightly overestimates compared with three-dimensional simulation result, both results show very good agreement
in flow coefficient trend. Also, unsteady state simulation result shows consistent distribution characteristics with
that of steady state. It is shown that unsteady state distribution characteristics might be able to be predicted
through the steady state mass distribution result.
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[Fig. 2] One dimensional modeling of intake manifold
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[Table 1] Steady-state simulation condition of intake

manifold
Conditions Unit Value
Inlet Pressure kPa 100
Exit Pressure kPa 97.5
Inlet Temperature K 300
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[Table 2] Gasoline engine specification 22 B ok &) tfyEE9] dxY 2 32
Name Unit Specification A B%E HAAR A A A & BARSH
Cylinder Type - Inline-4 I 9= Aoz k¥t
Valve Mechanism - DOHC
Displacement cc 1598
Fuel - Gasoline
Bore mm 77
Stroke mm 85.4
Compression ratio - 10.5
IvC CA -140
EVO CA 135
IVO CA 338
EVC CA 383
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[Fig. 11] Unsteady state simulation result(2000RPM)
(Velocity, unit=m/sec)
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[Table 3] Unsteady state air mass flow rate and
distribution rate for each runner. (EGR=0%)

BUB/1) AR w)

Runner AFHE [ghs] g (%]
1 7.39 24.98
2 7.41 25.04
3 7.39 24.98
4 7.40 25.00
5.7 0.75
_ 56 0.70
% — -
o B .
O 55 065 i
nio oF
~ 5.4 =] 060 W
Ho =
oll o
fin
5.3 0.55
5.2 0.50
1 2 3 4
Runner No.
[32 12] w4 57 2 EGR A ulm

(2000RPM)
[Fig. 12] Intake and EGR mass flow rate comparison for
unsteady state (2000RPM)
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[Table 4] Mass flow rate and distribution rate of intake
air and EGR for each runner(EGR=10%)

AFRE [g/s] & (%]
Runner - -

37]%7] EGR 571%57] EGR

1 5.55 0.62 22.55 2.52

2 5.54 0.61 22.49 2.50

3 5.54 0.61 22.50 2.49

4 5.53 0.61 22.46 2.49
B 22.15 2.46 90.0 10.0
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