o B o L =
Fo S e QAEHE
ALz wE 5
dgnl* - 438

= A v H 5812 A 11 A 33.(2006) 161

o184 AET HFHS Al
9 dxSYd B AT

ke

- 0|7t

A Study on the Spray and Combustion Characteristics of a HCCI Engine
according to Injection Conditions using a Narrow Angle Injector
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Abstract

As the exhaustion of petroleum resources and air pollution problems are getting serious recently, there are growing interests

in premixed diesel engines which have the potential of achieving a more homogeneous mixture near TDC compared to con-
ventional diesel engines. Early studies have shown that the fuel injection frequency and spray angle affected the mixture for-
mation and combustion in a HCCI (Homogeneous Charge Compression Ignition) engine. Therefore, the purpose of this study
is to investigate the relationship between combustion and mixture formations by injection timing and frequency using a nar-
row angle injector, NADI (Narrow Angle Direct Injection). In this study, we found that the fuel injection timing and injection
frequency affect the mixture formations and then affect combustion in the HCCI engine.
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Fig. 1 Schematic of common rail injection type HCCI single cylinder engine
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Table 1 Experimental condition

Engine speed 1400 rpm

Injection pressure 100 MPa

Injection quantity 7.5 mm>~26 mm’

Injection timing BTDC 180°~TDC

Injection angle 100°

Injection method Early single, multiple

Intake condition

Natural Aspiration

O M sy

M3,

Bl
o
10

Me

31 §=ﬂ|7_‘r QIRIE(Q| BB £
QAR AHgHE
AHEe) BAZES B)we 2goltt,

3.1.1 £97] 4ol g2 BF 54

Figure 3& 3 AMulolA Aide] g BAVS
o ER=EAE AFHog Yl Aot FE
9071 o] BREGAR vAE FF & 179
3 Agolnz £x= HYY BTDC 65° 7159]520 K
o2 I A5E & o £97] ¢Eol Tt
F ERzgAYE FoHAe 2S¢ 4 ey dA e
Hoj(9l mm)E 71Fo2 & uf BA} A|7|STDC 7}
7ol EFE Age HH FETo] s "ot £,
JEF dAE AHIY] 9% EA71el BIDC
70~50°0141 9] £917] &L 5-10 bar FEol2R A
Wie] 259 24{34e Tt A8 9 #olu

(a) injection angle: 150° | (b) injection angle: 100°

Fig. 2 Characteristic of penetration according to various
ambient pressures
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Fig. 3 Characteristic of penetration according to various
ambient pressures
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Fig. 5 Visualization of flame in premixed charge combus-
tion
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Fig. 4 Mixture formation according to various injection timing (Injection angle: 100°)
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Fig. 6 Characteristics of IMEP and smoke according to
injection timing of premixed charge combustion
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Fig. 7 Characteristics of IMEP and smoke according to
injected quantity of early double injection
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