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A Study on the Fuel Injection System for
Optimizing Reduction of HC Emission

K. H. Lee, C. & Lee

ABSTRACT

Growing international concern about environmental 1ssues in recent years has led to new proposals
for strengthening exhaust emission standards and fuel economy requirements throughout the world. The
low emission vehicle(LEV) standards drawn up by the California Air Resources Board(CARB) in the
USA are noticeably stringent. To cope with this regulation, a reduction of HC emission 1s the most important
challenge for the automotive industty because HC emission levels are severer than any other components
emission levels.

In this paper, the apparatus for visulalizing the wall film flow in a intake manifold and the spark plug
with optical fiber for detecting the signal from diffusion flame are developed to make the HC formation
mechanism clear. High speed camera system is also used to elucidate the correlation wall film flow and
the diffusion flame. Using these methods, the effect of fuel iyection systems such as imjection direction,
spray angle, atomised injection on HC emission levels is investigated. Consequently, the optimal fuel mjection
conditions for minimizing the wall film flow and reducing the HC ermmussion are found through this research.
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Table 1 Specifications of test engines
Engine A-Engine B-Engine
Type L-4 caburetor type V-6 EGI type |
gasoline engine _gasoline engine |

Displcement volume(cc)

1468

2994

Bore X stroke(mm) ¢:75_.5_3’=E 82.0 I ¢93 X735
Number of cylinder 4 I G
o3 100
| Inj:fa_l;? valve open BIDC 185¢° BTDC 1°
Valve Intake valve close ABDC 515 ABDC 61°
| timing | Exhaust valve open BTDC 515° 'BIDC 56°
Exhaust valve close - ABDC 18.5° ABDC 4-°
fdir Flow  Surge
eter Tank Gasoline
_ I |
Fue] Flow
Throttle Meter
Actuator
=
Borescope e
— T Bl | camera
Test Engine \
= [ 0000 so- &
' Light
. . . ‘ Source
Dynamometer Crank Angle
Sensor
" 0— |
— Filter
OOO0O — ) a— A/D converter
o ol
Gas Analyzer A —
L
Printer PC Set
Fig.1T Schematic diagram of experimental apparatus
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Table 2 Specifications of borescope system

Borescope type F 055—044—000—55
Outer diameter ¢ 55H3mm
Working length 440mm

Direction of view
Field of view

Depth of field

Table 3 Specifications of optical fiber

GeQ,+ quartz
Matenal — i

(zlad Quartz

Sectional plane 800—1000C

First film .
.. 180C
(silicon)

Second film ]
' 260C

Tempera-
ture

tolerance |

(PFA)

Coefficient of heat expansion 05X10°°

" Photo diod Terminal nut

_|HI il
- 'IIIIII B

9 g L i — e e E‘T’JHF%-T‘ )
L N 1
Insulator nose Insulator "
Optical fiber C connector

Fig.2 Detail shape of spark plug with optical fiber
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Fig.3 Internal structure and wave characteristics of optical fiber fiber
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F19.8 Comparison of optical fiber signal and HC concentration at different water temperature
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