Title: METHOD OF OPERATI NG | NTERNAL COVBUSTI ON ENG NE | NJECTED W TH

CRI TI CAL WATER Abstract: The object of the invention is to providc an
operating nethod of an internal conbustion engine with critical water

i nj ecti ongbynnvwhitnalidNAe s@diviartidgeueiisgEd i TMBLSENT Sodasiviionalreath jplirzed
to increase engine efficiency and output in addition to ttig:recduction of

the em ssion of nitrogen oxide and CO. s characterized i sub- or
' L <t

SUPET - C i d) b 1N B a1 o BROY BaRBRiok eTAT BN ghove 1 m[
during t(he) coﬁp'ﬁ]gém:,‘b,ml(g)ir,c;;go%t‘;usdtlioon S hH '@ om%he [ ‘ stimﬂ”m
engi ne by starting the injection bef 'K;/’ fuel ignites*i¥n“the conpression

stroke, pardd,GhbaldohatriBidaNbEsdd on i s dor

: , done so t @tn@AhGonal PlbliGabn M&hE%
interferes Wrtderdifae 20028017.305&%) | N ectgg Pto the %FGM?@?%@?E a?d t he
err rom’the top

injection period is in the range of - err]C ~

+ dead Ce(r;I)q{ltercl:liil‘t%palfP:Pe%?({‘lgslsiﬁ)CQt'ion": FO2B 17/02 I-chome.  Kanazawa-ku  Yokohamua-shi,  Kanagawa
236-8515 (JP) 1TOU, Kunmori [JP/AIP]. C/O YOKO-

ITAMA Research & Development Center MITSUBISII

HEAVY INDUSTRIES. LTD . 8-1, Sachwra 1-chome,

Kanazawa-ku, Yokohama-shi. Kanagawa 236-8515 (JP)

(21) International Application Number:  PCL/JPO2/03473

22) International Filing Date: 8 Apnl 2002 (08 04 2002
(22) International Filing P ISHIDA, Hiroyuht [JP/IP|, C/O NAGASAKI Reseatch
_ . & Development Center,  MITSUBISHIT HEAVY IN-
{25) Filing Language: linglish DUSTRIES, 111, 717-1, Fukahori-machi 5-chome.

Nagasaki-sh. Nagasaki 851-6392 (JP)

(26) Publication Language: Enghsh
(74) Agent: TAKAHASHI, Masahisa. Room 1003, Ambas-
(30) Priority Data: sado1 Roppongr Buildings. 16-13, Roppong: 3-chome. Mi-
2001-109177 6 Apuil 2001 (06 04 2001) 1P nato-hu Tokyo 106-0032 (JP)
2001-217286 17 Tuly 2001 (17 07 2001y  JP
(81) Designated States (narional): CN. D JP, KR. SG. US
(71) Applicant ¢for ull designated States excepr 151 MIT-
SUBISHI HEAVY INDUSTRIES, LTD. [IPAJP] 5-1 ) . .
Marunouchi 2-chome. Chiyoda-ku. Tokyo 100-8315 (JP) (84) Desiguated States ueg:om‘l{): Furopean Qﬂ[cnl (Aif. BE.
’ CII, CY. DE. DK IS, FL FR. GB, GR. I}, IT. LU, MC,
NI.. PT SE.'TR)
Inventors; and
Inventors/Applicants (for US onhy: YUKI, Akihire
PP, C/O YOKOHANA Rescarch & Development
Center, MITSUBISIIL HEAVY INDUSTRIES. 11> 8-1.
Sachiura 1-chome Kanasawa-ku Yokohama-shi. Kana-
gawa 236-8515 (JP) SHIMADA, Takafumi [TPAP] C/O  For neo-letter codes and other abbieviations iefer to the "Guid-
YOKOHAMA Rescarch & Development Center. MIT-  ance Notes on Codes and Abbreviations” appearing at the begin-
SUBISHI HEAVY INDUSTRIES, LLTD . 8-1. Saclwua  nmg of each regulwr issue of the PCT Gazerre

~X
h
= =

Published:
— wuth per nattonal search report

W

|

[

I
*Go0001*

I

(54) Title: METIIOD OF OPERATING INTERNAL COMBUSTION ENGINE INJECTED WITII CRITICAL WATER

(57) Abstract: The object of the invention 15 1o provide an operating method of an internal combustion engine with critical water
mjection. n which the advantage ol critical water 1s posihively utihzed to increase engine efficiency and output 1n addition to the
reduction of the enussion of nitrogen oxtde and CO 1118 characterized in that sub- or super-critical water of above 250 °C and above
10 MPa 1s mjected durng the compression o1 combustion strohe of the mternal combustion engme by starting the injection betore
the fuel 1gnites 10 the compression stroke, particularly the injection 15 done so that sad cnitical water interteres with the fuel spray
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B mjected 1nto the combustion chamber. and the injection peried 15 w the range of -90 °C ~ +30 °C from the top dead center crank

position



