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Abstract Incomplete combustion in automotive engines is a major cause of harmful exhaust gases. In this study,
to prevent incomplete combustion and reduce exhaust gas emissions, a gasket blade for increasing the air velocity
was applied to the intake manifold, and the change in exhaust gas was investigated theoretically and experimentally.
First, simulation analysis for flow according to the number and angle of the gasket blade was performed using a 3D
flow analysis program. As an analysis result, the internal average velocity of the gasket blade was optimum at 6-blade
with an angle of 30°. Based on the simulation results, experiments were conducted to verify the effects of the gasket
blades on the exhaust gas in a non-load engine simulation system. As the engine speed was increased from 2000 to
4000 rpm, exhaust gases of HC, CO, and NOx decreased by 23.4%, 16.5%, and 3.8%, respectively, and the emission
decreasing effect was reduced.
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Table 1. Emission gas regulations of European passenger
car

European standard(g/km)

Regulation

EURO
contents

I I

EURO
m
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v

EURO
\4

EURO

HC+N
Ox
HC - -

NOx - -
CO 22

HC+N

Ox
NOx - -
CO

0.6 - - -

0.2
0.15
23

0.1
0.08
1.0

0.1
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1.0

0.1
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1.0

Gasoline

0.7 0.56 0.3 0.23 0.17

0.5
0.64

0.25
0.5

0.18
0.5

0.08
0.5
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Fig. 1. Intake manifold according to the number of

various gasket blades
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Table 2. Analysis conditions of intake manifold

Table 3. Specifications of gasoline engine

Item value Item Value
Working fluid Ideal gas(air) Model Sirious II. 2.0 DOHC
Blade number 3,4,5,6 Displacement (cc) 2,000

Number of cylinder 4

Blade angle (°) 10, 20, 30, 40 ,50

2000, 3000, 4000

Engine speed (rpm)

Fig. 3. Photos of manufactured gasket blade and
mounted on intake manifold

Fig. 4. Emission simulation system
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Cam shaft type DOHC (4 Valve)

10.1 ¢ 1

Compression ratio

Inside diameter (mm) 85
Stroke (mm) 88
Ignition time BTDC 7° + 5°

Idle (rpm) 800+100

Table 4, Emission measure equipments
Description Specification
Model DRO-401
Cco 0.00~9.99% vol
HC 0.00~9,999 ppm
Range
NOx 0.00~5,000 ppm
CO, 0.00~20.00% vol
Cco £0.01% vol
HC +] ppmvol
Accuracy
NOx +7 ppmvol
CO;, +0.5%vol
Method of COMHC Non-dispersive infrared rays
measurement
Response 90% response with in 10 sec
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Fig. 5. Maximum air velocity in the intake manifold
with the number of gasket blade
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Fig. 6. Turbulence kinetic energy in the intake manifold
with the number of gasket blade
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Fig. 7. Maximum air velocity in the intake manifold
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Fig. 9. Outlet average air velocity in the intake

manifold with the angle of gasket blade
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Fig. 10. Variation of HC according to engine speed
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