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The Realization of High Performance in a Hydrogen-Fueled
Engine with External Mixture by Retarding Valve Timing
and Super Charging
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ABSTRACT

In order to analysis the possibility of high expansion and performance without backfire in a hydrogen-
fueled engine using external mixture injection, combustion characteristics and performance enhancement were
analyzed in terms of retarding valve timing and increasing the boosting pressure. As the results, it was
found that thermal efficiency increased by retarding intake valve timing with the same level of supplied
energy is over 6.6% by the effect of high expansion including effect of combustion enhancement due to
supercharging. It was also shown that the achievement of high power (equal to that of a gasoline engine),
low brake specific fuel consumption and low emission (NOx of less than 16 ppm) without backfire in a
hydrogen-fueled engine is possible around a boosting pressure of 1.5 bar, intake valve opening time of
TDC and $=0.35 in fuel-air equivalence ratio.

KEY WORDS : Retarded valve time(® H.E}-o]"d <] Z}), Supercharging(¥}+), Ha engine with external mixture
(F7138 &AM 742713, High expansion(31%8 %), High performance(317d %)
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Table 1 Specification of test engine g
Valve mechanism DOHC
Bore x Stroke 86 mm x 86 mm
Compression ratio 10.5 o
Test engine acquisition unit
Displacement volume 500 cc
[ ]
IVO / IVC 10 BTDC / 67 ABDC ‘
EVO / EVC 34 BBDC / 10 ATDC Fig. 2 Schematic diagram of experimental setup.

Trans. of the Korean Hydrogen and New Energy Society(2009. 12), Vol. 20, No. 6 465



ol -

HNF7|=2 FAAEY FAAEE 150bar? HE 1
U7tABH 2R 1, 27 2Y71E AA barE 7Y
H 5 7k RIAEE F3 V|He R FaEth £
EAFEE QIAE HEET(Mobi Itek, MT2010)<
gate] Alofat, FH o)A A A (Bronchus,
P-113AC-HAD-55-V)& =A%t} 45 2A 9
7k QUAE Abolofi= A g R AR o3 WiE AL
=o|7] 93l 38¢ &< ofFEHCIHE A5t
ATt Ha o A o' g E 29 (DongBu
Industrial Machinery, DBR-1002)& AF&3}it}. 3}
HUE Aojatr] e dERY 7 23 AA
2 ) %ol bypass WHE 747 ¥-Hact 9
B2 7 E HaEE Aojs
HEg 7 e1A gt gl o Hes 7T
7] 918l 718 F7133 " Ee] ETAke]el 2779
MARYAE ARG o A A A Afold 37|
FAE ARSIt NOx9] wiE &S 7|7k &
212 %] (Horiba, MEXA-554JKNOx) & AM&31e] =
gttt

= o
T BAR Ao Wr Elo]] %]zt
ot a¥E A8ty 918 o AT E §7)
Wy A A 7)o} Fgtolth
E71mB dYA7]E= BTDC 40°CA €] TDC
7HA] 10°CAR %7413#9& AZGAA FR717HE W

ATDC 10°CA°ﬂ ke Al GRS Ei A}

o
o1& 71ﬁ < F71EE 2YA7] Azl uhE F9
e

SN S BAE] e BE A E719 )
ot S 15~20bar A=/ FFAZIT} wheba] 3}

= Wstel] tieh Ao AAF AT 1Lobar

ol
o
o
18
m
N
N
T
i
ox
of
ol
N
N
2
12

A2 72
o gheA el 7w
R Lﬁ%

H
o
ShiA
~
Ho
[‘_>|i
N
2
o,
N
s

466 g4 2 AMUXIEE =28

Qb
0>

Hob

- Ol SEH

14

VOP 20 deg CA
_ﬂ WOT, SA : MBT
12 p IVO/EVC=BI10/A10 -

Back fire
occurance
08 K b

0.6

Back fire equivalence ratio, ®

0.2

1000 1200 1400 1600 1800 2000
Engine speed, rpm

Fig. 3 Back fire limit equivalence ratio versus engine speed in
IVO / EVC = 10 BTDC / 10 ATDC.
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