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THC Reduction through the Improvement of Exhaust System
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Abstract

Experimental studies were performed to understand the flow characteristics in the exhaust

system and 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 systems
with two types of exhaust manifolds(STD and New Type) were measured by using LDV technique
under various engine conditions. It was found that the flow characteristics in the New Type
exhaust manifold was more desirable in a view point of heat loss reduction from the exhaust gases.
The vehicle emission tests showed that the THC emission in the New Type exhaust manifold was

decreased by 12%.
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Fig. 1 The layout of experimental apparatus.
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Table 1 The specifications of LDV system

Power 5W
LDV Laser Type Ar-ion Laser
Method Back Scattering
Wave Length 514.5,488nm
Particle Seeding Gasohne+'l‘lt.amum
Isoproxopide
BSA
. P .
Signal essing (Burst Spectrum Analyzer)
Table 2 Engine operating conditions
Engine Parameter Operating Conditions
Engine Speed 1800, 2500 rpm
Engine Load(bmep) 2bar, Sbar, WOT

Bx.1 &2 |

Fig. 2 Measuring points in the exhaust manifold
and mixing zone.
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Fig. 3 The geometric configurations of STD and
New Type exhaust manifolds.

Table 3 Geometric specifications of STD and New

type exhaust manifolds
Specifications Tvpes | s Type | New Type
Patterns of Runner Junction 1-4,2-3 1-2,34
Center Line No.1 243 232
Length of No.2 196 166
Each Runner No.3 187 166
[mm] No.4 224 232
Massfkg] 4.8 3.8
Sectional Shape of Mixing Zone | Round Round
Diameter of Junction{mm] 64 64
Total Volume[cc] 971 951
Inner Surface Area[mm?] 100,724 92,552
Offset between CCC and Mixing| 9.5to
Chamber{mm} No.3 side 0
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Fig.4 Ensemble averaged velocities at the

entrance of STD Type exhaust manifold

with different engine loads.
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Fig.5 Comparisions of Ensemble averaged

velocities at the entrance of STD and New

Type exhaust manifolds with different

engine loads.
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Fig. 6 Comparisons of velocity distributions
along X axis of section A-A for STD and
New Type exhaust manifolds.
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Fig. 7 The variation of influence coefficients
according to engine loads.
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Fig. 8 Comperisons of engine power with STD and
New Type exhaust manifolds.
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