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Abstract

Experimental studies were performed to improve the THC emission characteristics by optimizing
the flow in the exhaust manifold and CCC in a SI engine. For this purpose, the flow characteristics
in the exhaust manifold and CCC were measured by using LDV technique under various engine

conditions. Referring to these data, a new type exhaust manifold was designed to improve the

cold-start emission characteristics and the response characteristics of O sensor by optimizing the
flow pattern and reducing the thermal inertia of the exhaust manifold system. It was found through

the vehicle emission tests that the emission characteristics of THC of the new type exhaust

manifold was improved by
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12% through the optimizing the flow pattern in the exhaust manifold.
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Particles

Crankshaft DC Dyno.

The schematic diagram
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Table 1 The detailed specifications of LDV
system.

Power 5W

Laser Type Ar-ion Laser

LDV
Method Back Scattering
Wave Length 514.5, 488nm
Gasoline+ Titanum

Particle Seeding .
Isoproxide(3~7%)

BSA (Burst

Signal Processing
Spectrum Analyzer
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Table 2 Engine operating conditions
Engine Parameter Operating Conditions
Engine Speed(rpm) 1800, 2500 rpm
Engine Load(bar) 2bar, bbar, WOT

Side View Front View

(a) STD Type

Section D-D Section A-A

Side View Front View

(b) New Tvpe

Fig. 3 The geometric configurations for
Fig. 2 : Measuring points of exhaust two kinds of exhaust manifolds.
manifold and mixing zone
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Fig. 4 Ensemble averaged velocity profile
at the entrance of STD Type exhaust

manifold with different engine load.
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Fig. 5 Ensemble averaged velocity profile at
the entrance of exhaust manifold
( STD, New Type ) with engine load.
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Measurement

Measurement

(b) The EVO stage of No.3 cylinder

Fig.6 Comparisons of velocity distribution
along X axis of section A-A for STD Type

exhaust manifold.
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Fig. 7 The variation of influence coefficient
according to engine loads.
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Fig. 8 THC emission level of STD Type

New Type during the Phase 1 of
LA-4 Mode.
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Fig. 9 Temperature profile of exhaust gas and
CCC-bed during the first 50s for STD
Type and New Type.
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