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A Study on the Injection Characteristics of Direct Injection CNG Fuel
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Abstract >> Two types of fuel supply method ar used in CNG vehicles. One is premixed ignition and the other
is gas-jet ignition. In premixed ignition, the fuel is introduced with intake air so that homogeneous air-fuel mixture
may form. The ignitability of this method depends on the global equivalence ratio. In gas-jet ignition, CNG is
introduced directly into the engine combustion chamber. The overall mixture is stratified by retarded fuel injection.

In this study, a visualization technique was employed to obtain fundamental properties regarding overall mixture
formation of direct injected CNG fuel inside a constant volume chamber. Jet angles, penetrations and projected
jet area with respect to ambient pressure are investigated. The penetration decreases apparently and the time reaching

the CVC wall was delayed as the chamber pressure increases. This is caused by the higher inertia of the fluid
elements that the injected fluid must accelerate and push aside. It is same to liquid fuel such as diesel and gasoline,
but this phenomenon is far more prominent for the gaseous fuel.

Key words : CNG(=HA

.M E

Aol ol st @ SRl 48 7}
gl uket AgAele) mgat di71ed % ol
713 dgolehi= B4 291 EAlo Hrs) gk o]
HE Z0o] S3uj&E 2 2A71A bj&

[e]
Qzle] da o] ti=5al 3l

(e o

TCOITGSpOIlding author : energy@kookmin.ac.kr
[ A4 : 2014.03.28 <=L : 2014.12.04 AR : 2014.12.31 ]
Copyright (© 2014 KHNES

643

A7FA), CVC(A A AA7)), DI(RAEA}, Visualization(7FA]8}), Schlieren Method

dAolry. 53] 247K vl diRt A7 HAk
ZBkEIIL glo] 44 HofollA] Bhas A7) wEshs
AR HFe 27 Tk Ao oipect”
FA7IA A Tkt A dE F G5 A7
2~(Compressed Natural Gas: CNG)+= 7[<&=o|L 7
¢ 5 sislrn 4L Bas Eselm ol U
2ol COHliET HolA Kot #2fs dHA 2l
oh il vl BUT B4e) Amrt FHHUS
o, o] &4l COzHH% % 7"
=

o

ok
E
i



644 271 AHONG 0] HAHE o] 3t ¢

7] wjolm, oli= CNG] 7Hs=] tH] 422 H/C ¥
o 7]Qlghet”

7] &3l spray-guided2} wall- gulded/] BALA
TFEIL ek Eek ONG s]ataagale
H WA 52 daagy W AaARHENO)Y
Aolah= o] uffiEof 7kAMzlo] A7t T gas-jet
< A3t Ao CoY NOMLHIE
A HOME o] ZATE SRIT 4 Ao
oo we} & AFoM= CNGHES 4
Woll Al NSOl FRa AT
F-=3}31 spray-guided 9} wall-guidedE HAFSF] CNG

ARAHEAEA 2 Gl ME HASHE shofata
A} e,
2, A x| ¥ Hx}

AHEA ONGAR S| HAFEES 7S] 9]
3 Hoj96mm, E39mm 2= GaAlYo A CNG ¢I
HE S olgsto] ARE EASIE o i1 7i]
22 o] 5 ZHAIEeIT: AE 2212 Table 19 3

Aot AREAL A A4 WERE 11 AR
s Y8l EEU72ER] 20C8] et g
i, Photonjit 2] %1147 H2{FASTCAM
Ultima 512)& E-AR:E20000 & 30000fps(Z 2|
O] AREAFFF(FY: LED lamp)S 717+ A1 ZH4]
o FA5L9tt Fig. 12 AR9 BAEALS Thet
517] 91gh 7HAISA A]S] HAIH Q] TSRS Ko
231 9tk CNGi= 8.5MPa®] EARIg o Halal

S8k

Table 1 Experimental conditions

CVC (mm) 96 x 39 (Bore x Width)
Volume (cm’) 282
Fuel Delivery Direct injection
Injection pressure (MPa) 8.5
Injection duration (ms) 2.0 ~ 45
Injector 0.19 mm, 6 hole

Fuels (vol.%) CNG (CH4=90%)

Atmospheric condition

Pambient 0.5 MPa (P;,/P;=14.3)
1 MPa (Py/P:=7.8)
Tambient 20C

Fig. 1 Schematic diagram of experimental apparatus with a
constant volume chamber
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Fig. 2 Schlieren images of the transient CNG free jet under
different ambient pressure (simulated spray-guide)
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: Time elapsed from the start of injection

o RN

: The scaling constant

20

&0

40

Axial penetration (rrm)

— — — 0.5 MPa
1 MPa

00 1.0 30 4.0

Timze' Pms)

Fig. 3 CNG free-jet penetration (spray-guided)
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Fig. 4 CNG free-jet tip velocity (simulated spray-guide)
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Fig. 5 CNG free-jet projected area (simulated spray-guide)
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Fig. 6 Schlieren images of the transient CNG impingement
jet under different ambient pressure (simulated wall-guide)
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Fig. 8 CNG in chamber projected area (simulated wall-guide)
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