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Abstract: This study is to investigate the fuel injection characteristics according to fuel injection
pressure, injection pulse width and engine speed in a gas fuel supply system. A current conversion kit
consisting of 5 cc volume fuel rail and injector is mainly used. In addition, the fuel rails with the
volume of 100, 200, and 435 cc are compared to verify the fuel rail volume effect. Compressed air was
used as an analogous fuel, and sequential injection was performed using an injector driver that controls
injection pulse width. The fuel injection quantity was measured using water transposition method. The
injection pressure, injection duration, and engine speed were set in four steps, respectively, considering
the actual engine operation. For the most part, the higher the fuel pressure and the longer the injection
period, the higher the injection flow. In contrast, the higher the engine speed, the lower fuel quantity. If
the natural gas was used as the fuel at 6,000 rpm wide open throttling operating condition of the 2,000
cc 4-cylinder engine, at least 53 cc of single injection per each cylinder was required. The minimum
injection quantity should be 5 cc or less for smooth fuel quantity control. At all conditions the
minimum injection quantity was much greater than 5 cc. At full load conditions, the fuel injection
pressure of 1.5 bar did not meet 53 cc. If the injection pressure was increased, the injection quantity
became excessive nonetheless. On the other hand, the volumetric effect was visible only in the very
difference such as between 5 and 435 cc. When the volume of the fuel rail was increased, it was
advantageous in securing a precise fuel metering characteristic and could satisfy maximum injection
requirement. However, the minimum injection requirement was still excessively great.
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Fig. 1 Schematics of injection quantity measurement device
St S| AlS SRR M233d A4z, 2019'F 88 23



A= oY MHo| JtARA EH0l Olxl= (1) - 2AL |

37} e 2ok AAl 9dv] Wl
AHE AABHE A-Y e o] sk Speed(RPM) 750, 2000, 3000, 6000
A7F W ZAF e ook BAF F8 59 Supply Pressure(bar) 1.5, 3.0, 4.5, 6.0

Folo Aol Aue) BRAL FH EAFE  [ncdion Pulse Width(ms) |3, 5, 8, 13
T, o8 BARFE Yol 15 BAY BA
A

Fe PRk B AFolMe] A

Table 3 Condition of test

b e

ok

49 zAe AR ¢d, BA V2L 8 SE
T BARS om| gt y _
Zo® FR3f] HAEA O, Table 30l 29F
- N st e ST,
Table 2 Specifications of injector
Genius 1500 M = =
Model BF-320 en“(lf(eihin) ax 3. A} o jpE
Drive Peak and Hold 4A/1.5A
7 o z 2 2
Feeding Side Top SI 71#e] 4% Hd RPM, H1 EFS %
=8 o7 = A}A © X
Pressure(bar) ~3.0 ~3.9 Y 24 AT 22 6000 RPM, WOT)IIA
ARBAN 2GS 2H2 BAHE BT B4
working . 40~125 35~120 LT o
emerature( L) FE& FH3e Zo] FL3h 471% 2000 cc(7]
Operating » ~ o ¥ > = =
Voltage(VDC) 7~15 6.3~16 59 500 cc‘) 718l HA7t=E d8E AMESE
I 22+0.1 Q 1.25+0.06 Q A AA 29 d 2U0A 718 13] BAEF
Coil Resistance C C B
at 20 at 20 © & 53 o Frok B}
. 3.5£0.4 mH
Coil Inductance - at 20C
oj= oz 2 =l 2at
Flow Rate i 120a.t1 2161%3/5t 3.1 9z g0 mE 2Al R
Fig. 2& T43 71# $xolA A5 ¥ ¥
5320
——8— 3ms [
% C_A-- 5me (a) 750RPM 7 (b) 2000RPM
0 — -©--— 8ms [
S 240 .=V - v
—--g--— 13ms — I -
% -7 7 v
60| L T
2 T o
<] _ ——
[= — _— /’e
S sof - v _.e Aem-m-- a
1} — L&
A S - R ) Y - g
320 [
8 (c) 3000RPM | | (d) 6000RPM
o [
2240} -
a
w ..... —1 -
2160} - Y s
2 - [
(<] T 4 o-—— © ..
S sol -7 e"'/ A L --"::'13-"':-’"A
g SO PP Sl h ol oty R AT
E T ’I T ISR SN SN SO SR N (N SO SO SR S N S S T \\\\l\\\’\’l\\\\l\\\\l\\\\l\\\\l\\\\
% 1 2 3 4 5 6 1 2 3 4 5 6
Injection Pressure(bar) Injection Pressure(bar)

Fig. 2 Injection quantity per pulse as a function of injection pressure(rail volume=5 cc)
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Fig. 3 Injection quantity per pulse as a function of injection period(rail volume=5 cc)
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Fig. 4 Injection quantity per pulse as a function of engine speed(rail volume=5 cc)
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