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Abstract . To find performance and knock limit for compression ratio in hydrogen fueled
engine, the variable compression ratio hydrogen fueled engine which was able to vary compre-
ssion ratio during firing was manufactured and estimated.

The characteristics of the variable compression ratio hydrogen fueled engine were as fol-
lows : 1) compression ratio variation by moving of cylinder head, 2) OHC which can be
realized low S/V ratio, short flame propagation distance and unvariable configuration of com-

bustion chamber for compression ratio variation, 3) direct injection of hydrogen gas to restrict
back fire.

1. M g ZTIF3U B dae 9L A9 ed
23 #3320 A7F B2 45

w71 Z 9} AR BAe FHoZRE &2 2EA I ntAVINR gyl Ftd
AAEL 2718 A7E AP Y2907 G FAPT a2, e g8 FEHE



o ¢AE 2
7ee] 7184
o olel g
H ol .

sl B AYelA v
wHez 7l¥d QAdi=g dae ¥
Hagst sisiteld FA7 gE taAg
e wele Agsta, 9% bRl 71#
CFR/1B& AHE8HT Qo2 22} o] AEE
HEu|E AAdee 718 GAA A AU
CFR7IBol2} @A 2HE W shel thek 4244 4]
gepE Gl ofa) AYAT Az gol ek
st agEE, we T dadgdel ¥
A FES B dFUE WAATIE Hol H
uhg 2 s,

gepd, @ QTFME gEEuse 0 ¢
2712 4% ¥ =awA 52 487 A8
SEXUERIEPSL R RRES DR SR
of 42u1E WAL + U AP FPEYFT)
SavlRe 47 AFsn Frhsted, havds
of og FFH 4Pt WYL FolaA
shao.

o5z, ¢5u Wi o
35 % HHAFH Y Fofol

Ae obd wHAA QL 3

Lmarlm

)
cl

¥

2
-
-

5
=

2. FHHART| T2

Q=T
AT aaE

A&

2.1. 7HH
&

FaolEe] dAHE
WA )7 M
WA 7E "ok dad
e WEe Addgs=u J&E
e 44E F U
HAaEo] &2 FIITES
2
& FtEREe] ofURRE HY
gt AARY 7d FALGA
FzA oz rasict o HAe dEAA LEE
71¢& CFR7I#o] gled, o 71&L ¢HuE
WAL S A2 YAbol upH o] FHHIT
o Qgmut ofet e Az IF= HAA

°©
o

Lo

CON 2]
fr o i B off
o (B br
R
o >
Ny
Otr.

|

2Lt alo
lo
of

Fiolﬂlzlnui

e

{

bu ro fr

=}
=

o

Y

Ol
4
® X e

¥
&
L
Y

o
%

Hal=g o

._4

)

zzto) ol ol gl

"o} £33 o] 7)1 Side valve W2l A& 3h=d]
ety 39 A A8 2 S/V(Surface/Volume) Hl
7} A dEdFve A% dagTar Frd
o} ol9} 22 9L #AEr] HsisEe OHC
(Over Head Cam Shaft)¥ 4 o] vfg2 st}
weta] AZEtnz} dhe 4E-E JPASEY 5
27188 1) B Fe AUYF s o] F A
g r&uiwal W, 2) S/vel 2 S AA

G7h @3, GHHAstl wet dadgael W
shel x| o OHC W4, 3) Sshsh e ol g2 ®
WA 8] gote] £aThAE AAUWA BAFShE
Qe w4 e nestach
22, Y| Wil 7= N

FEul e A e V18 g & Fig 194 2

AN

AN NN\

%;

N

Fig. 1 Basic conception of variable compression ra-

Boit

Combusticn
chamber

tio engine



Foraduigaa] A 4 @ A 1 3 (19934 69)

uhg Z e EES VEZ A E S e AHAA
HES B3l € Awstn YEE JAAFE
EEE AT B3] FELFNE A
o oY £EZF d¥HI =9 ojFF7} Hi
EES EE XAF Afold] e Ao A
EAAH ] HFeE, dUHIE o] FH st
5o 3t A2HA AL WA He, o]
wet hEule WatsiA do

2.3, 7tHetEd| A3 T
2719 Mg e vtgo g AAd d¥8 st
&y F27)89 NS Fig 201 Jepd, 7bd
F&u] F471FS Table 13 22 A9 ¢354
45% @1% vF&7BE 7!]1&6}93\1:}.
Fa7IEe 7|8 Ao Hg:HF Ve &
ZH & Yoz ¥ F e JhEGFY] 4

OHC

/ Varlable
compression ratio

cylinder head

Injection Base
pump

: engine
\ W

/ I

P o
pump

Fig. 2 The schematic diagram of variable compres-

sion ratio hydrogen fueled engine

Table 1. Specifications of the base engine

Engine type Four stroke,
Over Head Cam shaft
type

Number of cylinder 1

Cooling Watercooling

Fuel supply system Direct injection

Method of ignition Spark ignition

Bore X stroke 90X 105mm

Displacement volume |0.667¢

Length of connecting|180mm
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Fig. 3 The cylinder head of variable compression
ratio hydrogen fueled engine
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Fig. 4 The bottom section of removable part in cy-
linder head
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Fig. 5 The top section of removable part in cylin-
der head

Fig. 691 A¥Gs= A& vepdch 4d
Y= AR R F9 o= £ 10mm, 2 ©] 30mme]
Wzty 229 sigde ¢gEgrie] A4+t
ndsoe] ok aEz AR =9 F Ie

¥ZHHe 44y FE olFR7 AUHIHE RX
Foll AXE 4HH}re] F2E /1S9 A
AA2A 437 174 AZEt web £ 7hd
¥57 #2789 dFuEs e ¢ 5
AA 177k A o1 EH| 9 AL Folgtel #A
£ Fig. 7% o

z:ma_\ . |
1 VE S

Presswe transducer
inse1t j:assage

200

Coolin water
pasrage

Fig. 6 The supporting section in cylinder head
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Fig. 10 Motoring pressure curve in variable comp-
ression ratio hydrogen fueled engine
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