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BlE # &

1.1 F2NX

AN HOENL —BREBLTELLBOTURZONE, KECHRRRESR
HHELERPEEOEDODHIZBWTLRGNBILKBNSNERETH 5.
LL, KERTE, —2DLERBHPRORBEBIERIL, &6icehd
MORBDFERITHRBIENWI XI5, BEOLERIGOEFHNEZ > Tw 3,
ELT, TOHERIBOBET, FREERIVAN, BT, 147, PORE
ZHEWETH 5 —BLER, KR KNS FIE2RIEKRBRITFHVEHBELT
BHATWE, BREBRMETHI_BILRER, KEIHPEERLY, T35
COHEWHRLLDHICARPIZRHEERS, KEPTIR, ZOLIRRIBH,
BEZHENWERDPANIFXERAREIDITRES T, LHPREEEKVWE
HEEZ->TWA. b4, BERMNOERSCERRHOMOR, RHDF
EORELREZFVWEMERIBZEDHZ N,

TEMITIE, WMERREZHMBMALL, REREWEZLET I LHITERLEOR
BRI LTHMBRITABERSEY, TANFREERSAWIIEHEL L TE
BWABTHEHIRTWA, 222 F4—ENVEBHM, YAY-E, IT¥
FFRETHD. £, BAT) BT ZORERBROZDDGHIZ K S8R,
BEHMBIUCEBERHORERS - #FRRBOZDORBBRER, F4—F
VoI o ONKWEOHHBERNRO -2 THET a3V —vavi
¥, FBRBRREVPEDLDNABEADLEITETELZ2TETWS, LAY, £
MERAREPOBMDEINZIANFEIZ, FHHBcHELT, HROZ2IRXLF
WA EL.33ke (1987108 TREATXNFHARS I KE) OB L £56.8%12
HLELTW 3,



Fhwz, BAEBERBEOEHELMPLRELARLIBRFAEROMER, BB
HHEOREFRRDERBEZORHE, X6z, TROoOHIE WHE2ARER S
L2EDIR, BEAEFEORGEEICHITIERNZHRR. BOTHEND
LEBETHhZLE26NS. (7, B, #izdaMBEZzo TS, AXRE
BEROBEREIRINF-—RFERLEOENIDHD, BEBTHIMARELEX
5.

LML, EBXKELEOBEIROTHMELERHEE2E TS, T42bb, RERH
X, 2L OBE, WoRARRLERI, BHMEARNERPTORRL BRLNID
AZBIT. LT, Tho2@R T 2R BEICE, BAERMOMAIL, WHEOD
WELEE, ERHMERORE  BK - BREZENB-T, FRRRZABO
BAPEHREK, BEBHTOKREGE, RE KEPLOBHEGRZLDOERR
WESHELTWS., TORBOZDICEREZHALIIELTH, BEEMBEP
ZRBIRETITIIRLEOPELEREE L 20T, BEMAEICZRAYLN,
KERFOBRUEELZHAUTHIZRIPRVOIREETIN, HDHVWEFRTHET
HAHBENEZ L. ThZ, EERBOMRIES A6TbhTWEHOD,
REINTWETF—YDERHESD-BREICEMARLTED, BEXKELD
BECOWTOHRIE, [AEBRBOBAILICIERLTWAR W, -, [l
BRAEZERLZ LY, HROBMBRBICKREIAZTH AEFREL, BRIEICKI
S TC—HaPEREL, RBEMALEERTIOOLHEEENS. FhizdHr
Phed, REZN S, RBEEMKEOBRBFESCHEREITOVWTDIELA
EHLNTWEW,

CDEO5BnZIENH, BERHEBZIIVWEIRBEGBRHNEBOBEXERE,
PRITEREE, MOLEE, KEBERLEICHLUTRRERTYPRANZ L, BHER
BOHHALESZSHEDBEONHZE CISHTE 2HMZEAMBIIERRL L Thri
DABELTED, BRICE->TW30XRKRTH 3(1,2].

BERZ2T, RFMERENTHE - GSHEELL, 50 V—HIEHE
MRMAPOLE LEEEMAERRYALELTERZZEMS13,4], HWEBRE
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PTOHBORTEEDHEET TR, MRBRLELIZ, KEPTO—EHD
BBREIGIZBEWTERZINSERMEE (STYAN) 2EOPHERWER,
HBAWE_BILERZEORELFEFRORBRE, VABE, EH2EPMETE
23z, BE ARIBEIIHEA2EEFEZWHEDE, &I, PLI
F (Plana: Laser Induced Fluorescence) #icf{FREh b, L—¥ rHE L
HEEE Z#HAGDE AR AEIT EBER2PHEMD D WIXIILERICHERR
LTRRICHFADILWTED D, i, KEBHEKE L THINICHESRE
o205 N [5-7], HBKLIERLEMDLR SN 5 (8],

22T, AARTI, Y, BRERDEROEEMAELEO—-DL LT,
REPODITANBRERETRILT S HELHRFEL . ZOTRILHEI,
SYAMNBEFODLOLERILIAPLIFZELAELRD, BRERERICERT
SHMECFENPRET I FRAALERDABL CTHRILT S HTES. T4
bbb, BERKESEZERTHLLTES. LIrd, KBRPORET, »ORER
PHERZ2OT, RAORBEAXPIFEFIBEALRPTWEWIHHREFLT
W3,

DEIZ, COBWMAFIHFOMMEEMEICHALT, EXILGMMET —
IYDBBOTELL, EOREBERLERNOZ P> 2BSEHEFHME] KHR2E
mz, HEZELEXEE,

i, BEOMBBBICEL T, MEZMEREOS WP MBEROMRREE %
FWMTHEWIEAMRME (Group Combustion) REE[10-12] WEFEXhTW 3
M, CEOEBRBOBRIZIZLALER/ROATWRN, EXT, ZOTRILER %28
ALT, HEOMBBRLAXMEEODLD, &  ITHRBR K HE L HEEHhE
OFEEFRREN, KEDPOLIT, LOBEBEORBT, Yokiiclbnéa-
TWHDON%EHFAEFL .

EHI, KEFRMERBWT, RMETHEOCHRI AEDFEREBETZTW,
RBREMKKOBELZBOMCT I LI, BRFEDHHFEICIONVWT,
HAEBBMKED DWIIHBERK K OERLHMICL £,



BEBRHBEZEOBKRERZIOVWTY, EXPGHVWSATWIHREEICK
ZEBHEN3-1T] OXFE2RMLT, HEELm L2 E Tk, HRHE
EhicH#Ih Al h2REIE2FE2REL, ANPEKRBECRETE
FERELE ELT, BXEhOEMENSBSNEFE LRV FOMEE,
ChETRIFIZZXBEBEBLZAVWTIADhAMAREICL 3T -y exlt
THLedT, BANLZEREMAT, LREBEGIHEBOESXKERIIRETE
E2WEEMITL A '

1.2 #ROWE

MBRRFOMROBERIUERPOSBELBEZINTED, TOERBMEEE
NLUEHHEBEAZAFBLIRERIhTWS., &2, REBRRIZOWTIZ,
FORRBECLRBRBECHTIWRVEONITbRTE A, EEHEREEE
DRBBERIZONVTD, ZORARNZHBELZBEEN T IHRERAIRTDLNI
TETED, BRICOEDZLVE2—dTTIIWSDOpFERZIhTWS[18-21].
LU, €0%IIE, B~ WMEd, 33WIEEBOTCHFELIEBEEORSIC
M 2%, FARIEREZRIBREVWAT A —ECNVEBEBEORRERNET, B
GREORREBECRLRITREL, RERRLPoOHMBIBELI LR, &
BRI OBMIIEAREERIARIIILALTDATWEREW, 202D, HEE
DREBEERTETNIZOVWTIR, FO—D2¢ L THARBOESHIRBX
NTW3HOD, EBVWICHRIhTE 67, ERFELERLOMOMEEM
RICL2ERBERGRTVWR N,

PIFIZ, BEZFTRITOATE EBEBRNORBICE T2 EL2WMELEIRT
5.

1.2.1 B—im#Ed XUvmEsoRfIclYT 2M%

— 4 —



BmBOMRBRRERFICAAL TR, EBNICHLEEDICD, G P58BILD
HREMIThhTETE N [22-25], MMAEDPOMBESE dORHELIZ, d°
BleLTHAIGhTWS, 2bb, HEOCHBILAEZSHAICERISGINEAHME
i, BEFHIPELUZEZRGICHD, LHIrd, TOERVHIBRMEULTH S L,
HHBRYMOBRICERBEREZ2ECL, BRICIBIAREZLLDIZKEDH
k9B, WX, TOERAPOLERLEABREINEDNZBMDELLERPOD
BMRERBLTEBMT S, LANST, ZEBELRALDABLRIEFBIEUH
WTWAH, KERIZHM@roBh TERIAZ 2D, HEREILSOER
PRENZRERICZ->TWS, d? ORME{LERBHEEERERITN TS
D, HEEBICHLRDII LN T E5126,27].

EDIED», EEOHMBRRLZIDBECERT 2012, HMEAROBERGRE,
MPAERE, RRIEFOLEE (Fuel Vapor Accumulation) , WO B EHKE
HLREOEERFRZOVWTHENTDLDATWS., 7, HABRDPHVIXOLIhOR
& WHhEBORKOIEEREE, ZRIMBRMHBORS, BRERIL2BIER
REHBOREE, SAEIPOBRIUE~NDOEDR, BRUOBREELEREH 2 &
AEMBBETOHBRBLZEIZOWTHERIREHAREDBIThRTWS (28],

EZAM, EFEOEBARIZBWVWTR, NEORLZ I IMEIIZFX I oHESM
REBEZEDZPEBMELTHEELTWS DI, HWEEY S LOHETHIR
BRERCREFIZELATFATL B LEND S, 2T, HEHRRODL - L
LMEZETNELT, BEHBHZAW, BETIHBOZBLANIMRA
NTbhTwa., Rexb/[201id, BT 2BEHMOMBIK 2D L, B
HEERIE, WoRAMAL, XSRBZBEHIZHPTEILEZBRELT
Wa., F7, MESDHBORENE > % — KTk [30-34] % 2 KT
DET (H2WIEER) MR 35,36] 2L T, BROBRBUEBRYTD
NTWw5, QueirozYaol36]ik, FREMMBBICEI2BEPRKERTE, WMiF
PEBBARZ ERENBIETB) L—-BRRICLIIZLDROKXKETHDO DD

— 5 —



KY—VEBELTED, KEMSLAMCREERNSWHANED, B
EENDP R WEEREOKENRNET LABEL T 3.

UL, ChEOEBRTHAINZMAR, —8ic EBOBBMAI LT,
PEDKEL (MEen ~Han) , BHEANBD, ¥, BIICIEEROIE
EABoT, RECEWHBMESZH-ZLIcns. cOLD, EEOBE
B E+ Iy T2l — b HIRRE-TELT, IS ZEMEO RS M
FEMRTRE— W BEABER TR W, $%, H-NEOMMRK, W
Sl ERORH—2BBRE T, 2< EEOMBASEZ > TwB1212 HE
hbhTw s,

COESBTEMG, B mERSECHT ZNE L HEREEEE OO X
Yy T REKRLLTEBODLATWREWONPERT D 5.

1.2.2 B—-REBEHERORRICHT IR

B -NEREEEORBRICEHL Tk, EBEROBL XDEDHIZ, Burgoyned
Cohen[37] ZHUI/NEREKB[IBIOMBELIR, BLALYBEHZEIATH
2w, BREOWRIE HMEOERLHEEARAVEEERL{ToTED, HEHEIL
un UTOMEEE, BBRICAEN>TEL2RERLT, ABBMLALRZE
(HAKKEIZFERURERE) 295, 7, 10un» 540 unD&EOMTE
B, BRICEI->THELEBHAERLHBLOREEREZKENGETSRE
BMREGBEZToTED, 0un UEOMBHETIX, WM, 6 HME~NELKEH
RUBDZWOEBIETHEIFER (JL—) REGIEDPRSNBZLABELT
W,

28, IWROBPI2ENE, FETENEITOHEBZLAWT, REEE
RKEEEZBEL 2HE LT, Ballald Lefebvre®fz5([39], Ashgriz& Yao
DO7El40], Chens DWHR[4LINDH B, TheDWER, WIFhIBRBEEED
MELRKRGEEOEHZARTIRVWEY, KEBECREZTFEZMALTL

_6_



HICREY, KEBMEOFMIHERICEEE>T WS,

1.2.3 FH--NEHER (FRAERE) BLURBEBERBZORBRICH Y
B

HEAXOEBROMAOZ G, M/ AVERICHERI NS HEERY
TOUBKEEZNRLELTWS., ZOBAICIE, HEMAIBNEIORLEHE
ELTHBHEDHT, BBRRIEZOAHRZBWTHLRA AHBRHLBHXELEED
5LIHIEFRWEREEINSZ ENZN]42].

Khalil& Whitelaw[43]1%Styles ¥ Chigier[44] iZ, "ERAIETE KK OB,
B AR, EE, AhBEA2FELIMELT, 202K Ty TAR2RLE. &
72, Chigier&McCreath{45], Yule¥Bolado[46], Maos [47]1x, EEBRER L K
RABLEOSWTHBRROBHBALEEL, TORABEOMEIBERRLT
Wb,

LaL, VXANEHTRABZEROBEF (2 bbA A0 b)) DERER
DFERE 25 KAR2 D THENEFEETIL, AHCHFHHB L OMIcKER
B EEDH-> T, HEXREFHOBEPREIRB|ET2MEL THET S
EHREEZHENBER>TWS., ¥, RERBREHOERO BRIV LER
HRTEHH2DBOD, HBEKLICHTIEROZ I, MANILBETOEEE
EPMBEOARY -2 EMBGHREDEDIZ, FAREZFRBPTITbh S0
Y¥RBTH 5.

¥IT, LROXAEZMDEKE, HEEEORBRREEABMI N, Hon
LOHOZRETFICEGEET, NESHARELEAIIREUSCRE 2EH I
ZERFES (PESHEBER) 20, BAREOHE, KAOHME - DIXHA
DBE, D2VRHERERBROBIOZLUELFARZIEROIARPF BRI
., &b, [RERBLACABERRIIBVWTH, SERBB/O AR ICK
ERAEFNZMHUEFOKXKREMEIZ, BKEBEAEBEID BREZITERMICE



BEhaEeWSBENHHDOT48], RRIAET - FYOLBERBUATD 5.
L2L, COFEOMRIL, UK, MEBRBIREEZETH-EZLdHD, K
B BEADOWZ[49], Polymeropoulos Das®D 75 [50], Myers& Lefebvredfiff
RBLINHIEET, ZOREBEBDTHZW. Lrd, HBEXLEOHMELH
NHELLARTIEEBSL Y, EBOBESLXG4EBICLPRIBENINKIATY
3.

¥, RBEBKEOBREZESCHEICHTIHRDBEA 2L, Browninge
Krall o®7[52], RE L ORI, KBLHBOHRI], K85 DMK
(51 RFBEINTWEEFTH S, ZhodbRiED, Kua BUTORDHER
BERKLZAVWTWED, ShpiEeAZ2WEYE, BEERGETTOTF—%
THD, MBTFHNEFPAEVWEEDPILNOBWBEICEDLSIKRLEME L
SHBAAR, RAMOFFFHEINTWS, &8, B, Richardsb i, KRFEM
RE->THRHEHEFOBRMEENZ LI EMTHZ L2 BEL T 5(56].

EDEMC, HAEHEBEXKKOLMDAECRIAHNEMNRSOMAIGT],
HREFKLOERBELRAX, KKMROUBIRHER L AE» SHEF X
NAERLOHUBIUEZTORBIZE>TRESZZLERWHL EBriffad
DombrowskiD W75 [58], B/ KL BIT 2 REMME2 AL ERES OWMAK(59],
BRHOWEEINHBEONEIHCRBERBICREZIBELTERsab OWR
(60l EHDH B,

1.2.4 BRUBFEOEKEBILICHTIWEA

MHBZOBKRROBMIEZ, HBRKI61-63], FRIF64-66], BREH
FHE67-6) AR 2HEMNTIHEP, BUERET 1 —ENBBE70]
ZERWTITORATEEZ, LAL, ChEDHETIIHEBLEERAZEREDN 5T %
HFV2APHREL, BREEIVMBE,LOTHLT, HEZRATTHEAREN
BZ3, LENF-T, BKERRBRBOLHEFENENZRHRIELEZ L, BHE

— 8 —



Bl TKRELBRL2AERE525. —F, COLIR2EAOBRERITIC
<w, 562 ULOBERRRTTHERIN-AEHETRBOMERE (LR, TR
GHEBRELFTS) 22 FENMBAKTEIHEDEFEIALGN S, BReKAER, U
Al, MRETELZHAVT, THECRESINW BT HREBS(TLITHEREINEE
HETRBOFREAEBEE A RHEGHBRTIAEERMMLTERIE D HEE
EEL, REEBOZKENRZMEL £[13-17]. 72X, YKHOEBRERII,
FLYFa—T72HEBHRDDGIENGRMT S ZKANIC L > THBENE
Ehant, EREBECLHECHEANSIRGNE L, BMBEHEICL-
TREAHDBWHERNZEXRKBIEZRT SN, HEYRBOXBRERL
AL, B -BETH22eMNTELE LI, MRBERICHTIAGS SH
%, Tabb, HBEOBKRRIRETRFENZNZHREZBEOMTHIL
HTEDZDHBOLEZOLNS.

1.3 AHEXOWELHER

AHMRICBVWTR, HEXKBHOKXKMEPLKKGIEEBHELARTE ST
BEEAERODAEKESO—-HODOHF[49,54,55] %28 F 1L, Rl LTHAMSB
FUTONHZAERWETRABFXALEBIVARRBRKLEELEEBARE L
., TOEBRFRELT, BEDPIHEEORE»L 2L, POMMEELERDRY
T WNEWFREBEBRLBEZVRIFHRRN—F &, FERTHRBRRID
AP HEFARRPMETCZ I HELZHAELE TR 6DR, T42bb,
BERDEES JCMBEEABROTRILICIE, EhEh, RIEBRICERT S
BEICERPRTINEREBIC LY HOMMBICL S —HEALHAT S
JtelLE

DL nRRFEETORE, ERXPSAET—IYHEBDTZLL, EOHE
ICHEEROZ > AMBUEEFAEICHRE MR, MEAMLESRT, FRAE



WROMBEREAMEL A, KRz, BEFEINTWAREGRERI L+ EBRK
IHBETARLE, BREORMEHLXEHEEFODLD, L BRARIDHEBEE L H
BMEOEERRL Y, KEFOL =T, YOREORMT, YOk51Mb
NEg->TWADH, 2HFEBLE. 2612, RBREMR (VA -HEEEGHRE) K
KOBELHEeMITEIEESIC, BRREFESCHEFHIIOWT, Y XEMRD
ANWTHEBEBERLELOZEAHBICLE BERMEBEREOFBKERIZONT
b, REPSAVSRTWAHEHRBE & 5ERT EDR A% B L T8
ERELAY, TOERBARROBRBEET -9 LHIHLEN 6, BEAWIC
EEEMmz, ARBEHPHEBOBKRRARIIREIHELZHLNICL E.

BRLOHMEL LT, $TB2BIBWT, RFBTANY, 1A
{Y5YyTr4F, CCDARXS, BRABERS LUV 1Y 28AED
EB2IzEoT, IVANERERL ORBL AL THRLT 5 ERLEF &
ERLE OER, COBBYATLR FBHEHNLEGRLBHOZESD
LLIBETRTHS. TOB NRr¥irkEs, SREX (HERR) £
FEALEEZWAMEEL, MOLERREXEAFOMELICHBLT, #h¥
RICELETRIEBFRABERELE. 25, Boh3EROZLEDHMER, X
KODRHMELREUE - BRI THZLICEIDHTRL -,

BI3ETIE, CETHRLARBEREERTRILY X FL28HL T, HE
DORBREMERT-7. BREABEIEINOBELZWITT, EHICHT IH
FREZLFEBOTEEZERICHA2ED, PARTRIKRTFREEEOR
PIOMRBEELZMEL 2, 2%, COFRAHRFER, FHREHSICIE+2E
EHRZKAEHREINZ L P »PD6Y, SEERPVICLIIERMBERLET
RHRPEEL ZKEHEIZERSGNT, THBETI VY LITHRTAKEROE
BB THBEZENIMor. COEIBKELHL TREREDEESE 20 ¥
SHATEZNESPEDLLY, REBHIEOWTOAKTIRAKEOBE
LA, BETONCHETS e L) B2 K EMRNSTEL, BRTHM
WEBINZRAPTORBREAEZIEHLOBEELZFEDLOLHIFEN S, &5



12, REEBNA— TP IENCSHIRTWARRIZBS LT, [ERELE
FRAEFENEETIHETORMEREPABERDRADHAEL £.

BAZBIZBEWTR, SUYLTHREENICEFET S, KR#EE, BREAHE,
RIGHEE» BRI, FERNCAY -2 RBAZEBAROERN2H@E%
BeMIETARL, e HBRLEABRE MEEEEBICEEL THEA{T- A,
Bficid, BEEHN2EFXLOBEBLOHBRXEES L O ISHM
>, OHERXB XU C: BRX (HBEHKLTIE, 326006 E
FEAEFIZEUTRKERRICHIET ) ORMEGEZ2BEL T, MERIWHEE
CEEREEEE (BREN) COMHER2ANRE, £, BHENZ2ZESI IS
WERXNFRBI3KERXEBLBFEI SO ~BEGLAKRBE I L
ko T, BESEBREMEROBMGBRAREMICHS A A LIIRIILE. &6
2, HHZ2B 28 2EEEOKERLBLBR I LICED, FEEHTIR
H5H, BREROHEE BREE 3520WRHEBHOZH2HNICHS DT
EHTER ELT, ThoORARAMITKRE LT, HMERHEFXEHEES
ZRELE, T48bb, AXPOIFIFEFLAREXDOSTLOMEBMRICEL
THELAHEBFHFEOR -2 EMIMBICEREL T, HBHMBEIRBENZRGR
WMELTWABZEICERLE,

BWOEEIZBWTR, Fl&KE&, HBAABIURBMBEMAKEOBMAME L X
BIZELIRHEINS, KLFRLTEORERIIBWT, OH, CHBIU
Co IVANERNY FPORERE, BMBIPLDOI—BERXRZRSUVIIRITEE
ARG HLE BLT, ThoDESEARIMIVEBHTAIZLIREST,
MBS ES e MR OFERROBER LB LML E. ZhiZX-T,
BRPZOAATOMBMEIGOREF—BHFE L IMND, HEEHBIIEEO 2
BMRHEELZ LD TEARBLTVWAZILABPDEII LN TEE.

BOEEIZBWT, 2T2E58BCRLOREGREDOHBHFENZERIC
EfXhzz ez, BEERHOBXRR2BEIRL, FROEBEL@®E
Bl TAREMAEKRTIERE2To R, 20K, MEi»6HZINATWER



BA22ENMIRHARLT, BENRHEBEOSKENWRMBIUEXBE L AN
72, bz, PREEBRILIDIA25AEBEOEBRERLERT S L
kD, BEOBARFIEETELLOBELESM LA,

BTEIE, XAROBHETH 5.

[1]
(2]
[3]

(4]

{51

[6]

[7]
(8]

[9]
(10]

(11]

2 £ X K

Ke, HABWFE2E, 89-807(1986), 138.

K#E, HEBSHEFERFIE, 54-502(1988), 1215.

Hanson, R.K., Twenty-first Symposium (International) on
Combustion, (1986), 1677, The Combustion Institute.

Eckbreth, A.C., Energy and Engineering Science Series 7 : Laser
Diagnostics for Combustion Temperature and Species, (1988),
Abacus Press.

Crosley, D.R. and Dyer, M.J., Proceedings of the International
Conference of Lasers 82, (1983), 752, STS Press.

Kychakoff, G. - ¥/, 3 %&, Applied Optics, 23-5(1984), 704.
Cattolica, R. and Vosen, S., Combustion and Flame, 68(1987), 267.
Allen, M.G. and Hanson, R.K., Twenty-first Symposium
(International) on Combustion, (1986), 1755, The Combustien
Institute.

Ker, BOBIZ, 40-7(1988), 777; 40-8(1988), 883.

Chiu, H.H. « {FH» 2 &, Nineteenth Symposium (International) on
Combustion, (1982), 971, The Combustion Institute.

Chiu, H.H. and Liu, T.M., Combustion Science and Technology, 17

(1977, 127.



[12] Chigier, N., Combustion and Flame, 51(1983), 127.

[13] Miyasaka, K. and Mizutani, Y., Modern Developments in Shock Tube
Research [Proceedings of Tenth International Shock Tube
Symposium], (1975), 429, Shock Tube Society, Japan.

[14] HfR - k&, DABEEHENE, 42-363(1876), 3590.

[15] =6 - k&, PRREEBE, 16-200(1977), 9.

[16] Miyasaka, K. and Mizutani, Y., Sixteenth Symposium
(International) on Combustion, (1377), 639, The Combustion
Institute.

[17] B - k&, BARWFa® XK, 44-381(1978), 1679.

[18] Faeth, G.M., Progress in Energy and Combustion Science, 3(1977),
191.

[19] Chigier, N., Energy, Combustion and Environament, (1981), 248,
McGraw-Hill.

[20] Sirignano, W.A., Progress in Energy and Combustion Science, 9
(1983), 291.

{21] Faeth, G.M., Progress in Energy and Combustion Science, 13(1987),
293.

(22] Kobayashi, K., Fifth Symposium (International) on Combustion,
(1955), 141, Chapman & Hall.

[23] Hedley, A.B. < A 24, Journal of the Institute of Fuel, 44-360
(1871), 38.

[24] Williams, A., Combustion and Flame, 21(1973), 1.

[25] Williams, A., Combustion of Sprays of Liquid Fuels, (1976),

Paul Elek (Science Books) Ltd.

[26] Wise, H. - {FH» 24, Fifth Symposium (International) on

Combustion, (1955), 132, Chapman & Hall.



[27]
[28]

[29]
[30]

[31]
[32]
[33]
[34]

{35}

[386]
[37]

[38]
[39]
[40]
[41]

[42]

Williams, F.A., Combustion Theory (2nd Edition), (1985), 52,
Benjamin/Cummings.

Law, C.K., Progress in Energy and Combustion Science, 8(1982),
171.

Rex, J.F. - (ZHM 2 &, Jet Propulusion, 26(1956), 179.

Nuruzzaman, A.S.M. - F» 24, Journal of the Institute of Fuel,
43(1970), 301.

Nuruzzaman, A.S.M. - {F» 2%, Thirteenth Symposium
(International) on Combustion, (1971), 787.

Sangiovanni, J.J. and Labowsky, M., Combustion and Flame, 47
(1982), 15.

N - EP 28/, BRERFE2HIOME, 50-453B(1984), 1382.

N - & 28, HABKZESRIE, 51-4678(1985), 2218.
Twardus, E.M. and Brzustowski, T.A., Combustion Science and
Technology, 17(1978), 215.

Queiroz, M. and Yao, S.C., Combustion and Flame, 76(1989), 351.
Burgoyne, J.H. and Cohen, L., Proceedings of the Royal Society of
London, A225(1954), 375.

INER - K, BHEABRZESHXHE, 31-226(1965), 1002; 1008; 1018.
Ballal, D.R. and Lefebvre, A.H., Eighteenth Symposium
(International) on Combustion, (1981), 321, The Combustion
Institute.

Ashgriz, N. and Yao, S.C., PCH PhysicoChemical Hydrodynamics,
8(1987), 335.

Chen, Z.H. - M 2 %, Combustion Science and Technology, 60
(1988), 63.

NG, PIRABREE, 21-258(1982), 73; 21-259(1982), 55; 21-260(1982),



57; 21-261(1982), 59; 21-262(1982), 59.

[43] Khalil, E.E. and Whitelaw, J.H., Sixteenth Symposium
(International) on Combustion, (1976), 569, The Combustion
Institute.

[44] Styles, A.C. and Chigier, N.A., Sixteenth Symposium
(International) on Combustion, (1976), 619, The Combustion
Institute.

[45] Chigier, N.A. and McCreath, C.G., Acta Astronautica, (1972), 687,
Pergamon Press.

[46] Yule, A.J. and Bolado, R., Combustion and Flame, 55(1984), 1.

[47] Mao, C.P. - {FM 2%, Twenty-first Symposium (International) on
Combustion, (1986), 665, The Combustion Institute.

[48] Mizutani, Y. « {F/» 2%, Sixteenth Symposium (International) on
Combustion, (1977), 631, The Combustion Institute.

[49] k& - A, HABERFSEIR, 38-311(1972), 1844.

[50] Polymeropoulos, C.E. and Das, S., Combustion and Flame, 25(1975),
247.

[51] Myers, G.D. and Lefebvre, A.H., Combustion and Flame, 66(1986),
193.

[52] Browning, J.A. and Krall, W.G., Fifth Symposium (International)
on Combustion, (1955), 159, Chapman & Hall.

(53] & - 1ZA 28, B|IOEMMBEY R Y 7 LGITRIEK, (1972), 25.

[54] k& - 1B, HEARWZESEXR, 39-325(1973), 2872.

[55] k& - IEM 3K, HARHEFESRH K, 42-363(1976), 2879.

[56] Richards, G.A. - ¥/ 24, Transactions of ASME: Journal of
Engineering for Gas Turbines and Power, 111(1989), 84.

[57] AGR, B ABEMELRCE, 31-225(1965), 799; 31-231(1965), 1689.



[58]

[59]
(60]

[61]
[62]
[63]
[64]
[65]
[66]
{67]

[68]
{69]

[70]

[71]

Briffa, F.E.J. and Dombrowski, N., Proceedings of the Royal
Society of London, A320(1970), 309.

5@ - 1ZN3 8, HABBESEYE, 33-252(1967), 1270.

Rosa, A.B.D.L. - |[¥H» 2 %, Twenty-first Syposium (International)
on Combustion, (1986), 557, The Combustion Institute.

Mullins, B.P., Fuel, 32-2(1953), 211; 234; 363.

Mullins, B.P., Fuel, 32-4(1953), 451; 467; 481.
BH-EZ»2%, PRMBRKY VRY Y LETRIK, (1984), 205.
B - e, BABMFEmCR, 26(1960), 1662.

BE - E»28, HARBESHLE, 41-345(1875), 1559.

BA kW, MBEBMESEE, 12-7(1977), 504; 12-12(1977), 873.
Melton, Jr., R.B. and Rogowski, A.R., Transactions of ASME:
Series A, 94-1(1872), 11.

NEIR - Fh 48, ARBBE, 15-180(1976), 9.

e -EZH,28, HABKRFSWIE, 47-413B(1981), 205.

Sitokei, G., Kraftstoffaufbereitung und Verbrennung bei
Dieselmotoren, (1964), 149, Springer-Verlag.
KaE - EZ»287, HABRESFIUE, 37-301(1971), 1746.



W2E BERUBICE B KERISHEEO TR BT

2.1 Fzxpx

Bifi, "NVAV—HTHEIIhZIERL -6 OFEELELZANWT, OH,

CH, C: RYDZYANDRESTAERILT 5 FHIEEK L — Wi HHE
(PLIF#) BBARTbATWAI[I-4]., ZOHZEE #BRREL2IRT
DICANDOBRESTHVARILTEZIATEBECENTHSH, ZEVEMHET
HokD, KAF—NLoOXFIZHEBLIZS WY, TEMIZBALIZSLWEN
»5.

—%, Dyer&Crosley®d#fi5il5lickd&, OHZ S ANE, EGEBEHIEN
OB ARIZ AT 5, OHARXR,

CH + 0: = CO + OH (1)
BARIBTHELEZOHSIALN A2 >X211 BB THEICRT 5(0,0),
(LO), (LDNYFORENETHD, TOBMEIRKRERRFTHSZ5CHS
SHVBELHIELT, MRRBHAKEHLICHET S,

¥/, CHBRXEZ,

C. + OH = CO + CH (2)
BAERGIITELEZCHS AN A2A>X211 BB T 3BRICHET 5(0,0)
NYFOEXEDPETDHD, TOREBEIREBREIFTHSC. SVAHINBEL
HIHELT, BHIZRIEKROPHKEHEABTHHEI L 3,

CHEXIZ, C:7IVINM AN ~>X?II. BB I ABICHET 50,00\
F (SwanN> R [7]) ORENETHD, FELI8lIcksE, CHEC: &OD
BREtMERIILYEHBOEBEZF > EPBEZIh TS,

LEN-T, STAHNERERR BRRECEBEZBFELED, BRYELS



HLZHEETLIOTHLTED, LIrLEOBBIX L —YHERXEIIHELTH
BRNBEBTHS.

¥ZT, RFBI74NVY, A A=Y 4AVF>T7747, CCDAAS,
HGMBERBBLIUNV OV 2MA8bEAZCIZEST, SYMNVERXZ
HHRILTE2EHGUEFEE2ERELE 20, R ITHKEE, BRHEE
(BB 2FLAEE2WREEL, BHZ2ERBEZEOEELICY
BT EhERICGEL ATRILEFRAEELE 28, SO 3EEROEZ ST
i, KEOSHMMERGRELHLRL TRIEL ~.

EREXODE\ABLFMEIL, T oV KkELABAVWTHEL, OH, C
H, Co SYANARROWTRICHL T HRME : RETHGOTHANES
hakdicL %

—%, MEIZIE, BWREHA2BOBELEBKETSH 5 Wolfhard-Parker X
K9] ZFALUTHELE OHERXIHELTIE, BREXOIEEALEL
LBEWZ LN 2DT, PREOBGLRARICES S CIcLE CHER
XICBIL Tk, BREREEh 2o 20, BRHEH®RICE, EEICHEDOR
WERREDEFER2ERLT, TOEHBAMEIVHZEHTEE. C:2H
FERIEL T, FEFELCHBOEBRECHEZELTVWSOT, Br0oBHOER,
EERXODEREIBOTHETHSZ AT .

BE, MMBKEENRE T EEEICIE, CT(Computer Tomography) % B
ZEYy, TIHEZAVWEAEHBBEE[OICE-> T, Y ZEHEES
WMARHEIILNTE A,

Choozehrs, RETHRLEIANVBREXABREGEERIZ, SHEEHMD
NEEOFWD O EZ - 2,

2.2 SYMNVERATRILFZEORE



|

i Quartz collecting lens
(f =200 mm)

Burner Photomultipler

Grating monochrometer
[-V converter

]

[ Integrator
[

Digital voltmeter

2.1 2 X #M E %

ARMEAOREREZ H2.1IRYT. N—Fid, X (XE2Er) MBIV
vyl GEFICERE) FEIICFSISN-RATE&5. x~-y (¥kiEr-y) ¥E»
BRENIE, TRBHREL VX (FRENVFAY, EAHEE200m, HESOm,
SAHBRAYw bElH 400meicREXRTWS) k- T, EHBFIXHE (B
A HE, CT-40D) OSMEARAY v b (i§0.85mm) LIZHEETHEREIND., 2
RMERFICIIBAELE LanD/KERY Y P TYAI L, HESHEDOy BilE»
EOXRETEZIRBIZEDRAE. B, BHBIIXBEFHEEE (AR
— 7 A%, R446) AW .

2.2.1 FEHIZOWTOBE

ZCZTiX, O%12.5m, K- FABECRRONIOY bN—F%2F>7



4
r=6mm CH C2
3k Y7 5 mm
--.2_.
" on
—
0 : |___ A
300 400 500 600
A nm

2.2 BT ECKENLEOREARIT MV (4BHEE=1.0)

YN—~FickoTHERINS, Tuny-ZRAKTFREREXKEZAWTIRE %2
o, ®2.21k T7UEUKEAKORHKANRI T, HEIHEET 1
mTH3, BRAKRKHEIZ, 2.58/sT, K—brhoz2RACEEAMESRr, &
BEHEEEyY 2D, r=6m, y=5umlcEXL IOELHEEGHETWAS.
A =250~400nmiz 37 3 B Vaidya® (HCOFX) &350~500na% th.a {2 A
BCO-OBEARIBOEXLZE, BOYBREXAIEETIDHBOD, TI4HLE
MOEDMWEFERRITIFLALRDAAT, OH, CH, Co VDB NLOHERX
INYRFDARY PIVIZBEREPSEELILD LA o> T3,

y =5unDWE T, OHBELBANVWT, OH, CH, C:OENY FOE -V
£ (306.4, 431.2, 516.5nm) L ¥ D5 H L (306.0, 431.6, 516.7nm) DFHERX
MEEAZKRDT, FITVANOBRABEIHLHEELZERE, FhEh,
2.3, 2.4, 2.5 [COHITTRYT. WRENXME (AHM) BIFLAE DN
BIZBWTOBUTTH S, 28, FHBITANLYOFRNY FIX, BXEAXRY
FLOBREOE -8 %288TBLIZ, BBTH2LHCEBELIREDIENS
TWaBDT, FHE74NLYERBIBUAERXOHGEIAEIDAEL 25,



10

® 306.4 nm - 3060 nm y=5mm
a 306.0 nm ¢ =10

H2.3 EABRTUVEYCKEOOHRERBEDT (£=1.0)

150 ® 431.2nm - 4316 nm y=5mm
A 4316 nm =10
<100
C
50
0
0 2 4 6 8

rmm

2.4 EFKXITEUKEOCHRERMEDIM (£=1.0)



y=5mm

150 e 5165 nm - 5167 nm &=10
A 5167 nm

100
<
c
~ 50

0 NS

0 2 4 6 8
r mm

HM2.5 HEEI O EDREOC. RAMESIMH (£=1.0)

L2, AEEICTOWTE, OH, CH, C2 §XRTDIFIIVANIICOINT, Xk
FHETANYZBLEKEREAA-Y - AT YT 747 (Bl 1.1, &
WD) THMLUCRRERTSETT, BRREELELIIC LR ER
ftg5het2M5. WIS, BHZERLELTS 22, RHFHGB L
UBRRROBYHARETDH 3.

28, 2RABARXLV U AOBHFTEOBERRFEEZERL T, KELLTXB
ABR)y POBBGEEFMG L .

2.2.2 BMELCOWTOBE

HMEREORFTLEROZ LA D 22, Wolfhard-Parker /N—+ (]
%, W-PN—F L BHT5) 28{EL, TIRERINILBBEN_KT
Bk E (W-PKE) ODFRXRMELT-2. B2.6@IN—FOHME
Z7RY. BRBANLA2—-NVELEIT 000X 0nn HEHOY 7 FhRIZEX0.7



Vycor window

z "‘Nz | N2 10
S
/

(a) N—F DHE (b) KEDE#HFH

-10 0 10

e~

2.6 Wolfhard-Parker\—FDHE L KEFH

maD I D REZRA T, TonX50mm OBREBRHOREIHLI— FBED &D
HTEMEREAOLTWA, F—bPAREBEEE»EPN, FhEBELT,
MEBARLHAY UPHEE0.20/sOFRTIREH Y. IR RTOBRILECK %
PRGN RO LICERENED, KRREMDEZDICABEICARRTEREZ 5K
LTwa, ERERE, HM2.6@IIRTEED, HUIDRESPREZFEKIC,
X, y#izED, z@8AmICHE (—HEBORH) #B/ELT, y = 10l
HPSDRETETHBITEDRAAE,

BAZLEL TEEBE I EKRLEH2.6(DICRY. HROBEHEE%
BXEAT, Ef (BRM) PERE A0 REM) PELERTH 5.
2.7z, B, HER #HELOZHEBEPR (x=-1.9, 0.5, 1.5m) i2BIF 3
REART PN EBERESHBEI. T THELEEREZTT.



W-P burner flame
80 y=10mm

X=15 mm
60 X=-19 mm

T Cz2 5165 nm
40
CH 4315 nm
20
0 ks | ]
300 400 500 600
A nm

Bg2.7 Wolfhard-Parker K EXREEMPSDREIXLARY bV

BREEHTIE 31 BICOHSI Y ANDOBAEXN RSN ED L AR,
300~400nmiz O 2> Shuman-Runge/N> F D EEFS, 350~500nm% b I28EN
PHEAFRNMCHPITCO-OBBARMICLILIEEART PAFERLTW B,
342.81na 6RRFAO0OH (O, DNY FHBAX N 5.

RSB TREAEARI MVICEBLABTInafdiEOOHNY F, 431.5
P CHOWO,ONY FEEORERMICHBEL CTRANY FOPT S VF, 516.5
nd C:(0,0)NY FHABHBEN S,

WEBERTR, TIPLOERART PIMXERT, 400m HEY) MH K
BRMNIRIZELDE EAF>TWaBH, 431.50m CH (0, 00\ N iz i3 i 2 o8 b
CLEULBRORARY bABITHICBEMI NS,

CDEDII, METREREALBESBOTHEL, LIrLEBRICEI->TED
BERFENR 252D, 2RABEPOERFAENBELELIIICEWIEE
NELBILEND S, TIOR, YHRERAFARICEEILACHBLUC: B



EAXGZHHTEBELMEORZNWI LIRS,

2.2.3 OHEZRXOHM®RILE&E

W-PKEDY =10mmDWHEICEWT, FAXBZ2AVWTOHERXOKE %
fIoF, xX=-3nmmOBRBABRICBIFTZ20HEHRENEARY P %0.0Tad 3R EE
TORLEERL2E2.81cxRd. 306.4, 306.8, 309.0nmx & iz — 7 %5
OH(0,0)/NY F, 312.2nm DOHU,DNY KR ENR 2B, KU FEAw R (
306.4nmiz BT A HHEEA) LEDSHDH L (306.00icH T B HMEB ) OME
Z(RMEC) M, FONEBERBIIAOHABREMEL RS, ZOHMELSK
FHNBEIZBWTT> TRODEZOHERNME (OK) OFFH2RK2. 91357,
OHEHREXIEFLXEARIPSHEMEFEBRICOELILWHEBRIZCAHLTEN, wWwih

8 20
X==3mm y=10 mm
61— 3144 nm B
€ 20653080 22 3
4 3064 10
2 «f o 45
m OH -
0 P~ 1 1 i 0
300 305 310 315 320
A nm

B912.8 OHBRXARIZMLETANYODOERNH



200
o 3064 nm y=10 mm
A 3060 nm
e o0-A

---- F(OH)

150

nA

100

50

B2.9 OHSYAWNEBREAXBOYIalb—Yary

DBRBIZBWT D, 306.0nm OFERKBEE (AH) EFRELER2ARPL &N
5. LEN-T, #AGRAEXRTHB T 4NIIE>TOHSYANLAR
XEAFoNI2bDOLHRIh, FEEAOBALELAHSMERAZ LIZL .
IZT, BRABICERTARTE AN IOEARHEO-BRE £2.1
IZRLTHBL.
FODBZXFETANID2RE—IVZFHMALTWAOT, 600nm 312 H
Z31RE-VERETIEDBHISIAT ALY (HEHNF R, UWD3IS) %264
HRTHWTWS, B2.8i2i%, BAHIAT74NVTHEDEFOH) OERE
HBET(AD)RHRELTBWE, COEIZBBREOFHERO2TANY 2RE
LT, Chi2BLAKEORAEBEIH (BAXETERLLLTHS) 2v3a
L—bhLTHE ZOBREHE2.90HKFOH) TRENTED, BH0O
HMEBDTEILL—~BLTWAS, LEDNST, 74 N942BLEKEBIOER
HEAEELFI B TH, +tSEBZOHARXBMVBE IS LEZ SN S,
AERICOWTBREIBRDIENE R S..



£2.1 7400 AFHH

Radical | Filter Ap T1 All T2 AAZ Type
nm nm nm

OH F (OH) | 308.5|0.12 | 17.0] 0.03 | 40.0 | IF-W**
F,(CH) | 430.5(0.37| 0.9/ 0.09| 3.0 | IF-C

CH FL(CH) | 435.5|0.38 | 0.8] 0.08| 3.0 | IF-C
F,(CH) | 425.310.30 | 0.8]0.09| 3.0 | IF-C
F5(CH) | #30.70.34 ) 13.0| 0.08| 9.0 | IF-W

c, F (C,) | 516.4|0.21 | 1.0] 0.04| 4.0 | IF-C***

* T(A) = T,exp[-4 1n 2 (X - xp)z/(ml)zj

+ Tzexp[—4 In 2 (X - Ap)z/(AAZ)Z]

** Combined with sixfold colored-glass filters (Toshiba
UVD33S x 6)
*%** Installed with an offset angle of 5 degrees
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F2CHDZBE/HE T (AL TWE. ZOZBEMKRIX, EHE%,

T(A)=Tiexp[—4 In 2( 1 = A,)3/(A A1)?]

+ Teexpl=4 In 2CA — 1:)3/(A A2)2] (3)
ZAHRTEBLAEZLOT, XhOERR F2.1IRTBNTHS, (D)
OEAB2EHIZ, ERAFWHROBHY GaussDHICHRTEN>TWDH I L %
BLTWA.
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mm, y=5mm

Q{ e
IEF.":(.;) F1(CH)
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424 426 428 430 432 434
Ap nm

HK2.12 CHAZ7ANVYOREEL—JHBEORE

B2.12»56, Fi(CHEFCHIcHT 5.4k, Eh¥h, 435me424md
EOBEnweHEINS.

LZEMHT, Fa(CHHD A %430.8mi2EA THIFIE, Fo(CHBRBERICEH
DLIERKBOFEIZ0%, T2bEF(CH) FEREDS /NG 1aige R
bhb. BB, BEELEEZLIE, Fo(CH) 74 10% LT CHARKBHNT
BRILTEBEEZT LW,

2.2.5 CHEXOEBLHE

HAERBITA2CBEREABOBRIEPEHELZ LT, 2. TOREZARD b
WOBHTAML->TWS, ¥F2TC, JZTRAMEEIZY L CHBILOKRET 21T
dZLicT 5.

£Z2.1DF ()7 4 VY OHLBERA, 2FiLXESE, B2.5k2R&N
EREARTIPLVOEBAEEDPEDLIRENRTEIPEYI2V—-PLEER
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M2.13 C: A74ANYORBE—-I7BEDRE

HE2.13ThH5. E/XEIZ, A.,=516.2nn KBAHANHSZDOT, £ODHE
TERIEEINTWS, AW —JHEREDO-0.4~0.2mDMEHEIC ANhiX, C. H
EREBOS /NRRF+IE ENDZZ TIN5,

ETEM, T4ANIRREBHERORBERBICKFELTED, AFTEEY
ANFIEA:,=516.9nma OBHD (T1=0.26, AA:=0.8nm, T>=0.05, ARA:
=3.2mm) THN, L. DEPFFHEEISGANTWE., I T, KEICHLT
5° EFFHEITWMNIFAIFIT, ERBE—JEEEDMZWIFABEHXHE, A, Off
13516.4na& L7z, 2ORBTOERBHFHEHIR2. 1 ZEAZIRTWS, &5,
AR ALZET EERENES, POXE@EIEPZOT, ThU LOHEIZE
HTHsb.

2.3 IYANERABRBREELEHERWNEEE



2.3.1 EB¥EBIUFE

ERICAWAXZFRLERALBEXEORUALUTICET 5.

(1) OHHAREX®BIIOWT, +O2EELHHEL 285D, 300m
UFIETREREOMTTWE, ILILBXUREL Y XEZEAL E.

(2) 2.2 MTARECHERXLEREXLLODHAH ERESULE
HFEABRATA eI, TORBICREZERL -7 HELEWEME
B8O, SBROXRFHBT 4N LEEL .

(3) BRHBRZBRDATAEDI, GREOBEAL XV yv ¥ 2 XFR
DOHEAIZREL 7~

28, BWEEREZESLEOCHARXOBBRICIE, NLV—ya Uitk
DD, GEERET ALY F(CH £HALE %2, BMEHEGOW
Tk, BEROEHME, H-BEEEICEAINERORBEUOWMEBIURMNSI
HRAMNOFER{IEABEEEL TW 3.

H2.14 & ZXEOHEMBETHS. KE®Z, BEAL Xy vyv ¥ (O
N, BIE740V%Y, BHAV VX (BAX%%, UV_ya— F4.5,
EoHE105mm) , RE7ANYZBELT, I.I. (REAK -7 AW, V1389P)
OXBEICHKEREING, OHEARXBLROAIRICIZAMETZ 4 VY & LTF O,
HET74NY%2L, CHEEXGE2BAIBICRHNE 7 4ANVYELTNV—Va
BB F - (CH), %EBEI7 4NV YIZFa(CH, F1(CH, F(CH2 XS54 F&E
TNz BzLiRL, Co HEXBEBARICIHET 41 LY L L TF(C),
BE7 4Ny BLELE, 2B, Fs(CH) BEEEKRLICOZFERAL E.

[LI.THEMMLEEERZ2TbhEHAE®E, EEIFEOLIWI L—-L Y
A(7Y 7TV, F0.85, H NEEM225am RV ¥y 7 X, F1.8, HAEEEES0
mmEEPVWEbRICHAGDEEZLD) 2BLT, EFLTHASHOCCDER
RFLEIcEBRZh, EFFESCEREINS EFFESRI A~V Tty



r
UV Nikkor [}
f 105 mml ]

— -

Image ] CCD
intensifier camera

L
Flame OH/ C:2 filter J\CH filters Relay lenses ‘J

Mechanical shutter . ,
Video signal

GPIB
AOT ]
AL 1
Triggerl MPU B D
D I 256x256x8bit O /==
Monitor x2 frame Personal
Image processor computer

2.14 WBAXF¥ERLERLERE

¥ (ADS®, IP-2) OBE®A T (256x206@E&K, 2 MM, 256 ) 128
MENSE, COHEHBET—YEIFA b2 2—% (NECH, PC-9801UV2) |z
XA hEE FEEGLEBIUT 4 XA IANORENFTDLI 3.

[.I.IZ, #MOodALBEOY—-HLBRICLT, EKEBOHERNEE LA
WEN, ThoOXRREEREGEICI->THET S LILE IRERIZY
TrA47HEDRTED, REHEEL —7400m, SEEEGHH 140~850nn
ZOT, BABOXIZHLTH+ILBEZ2EBLTW5. BHEBOBPIZI,
(@) I.I.OBIICEBBAY vv ¥ 2588 ET 5, (b) I.I.OMCP (Microchannel
Plate) 2NN REE%2#13 %, (¢) CCD (Charge Coupled Device) DHiiz
CERFYYVvYEDITE, O3LBNOFEREZONDEM, () FI.I.8%
HEEORTHEE DD, (b BaxXbirhsdzke, I.L1L.OKELS /N
HOEPoBRABHMORAEN LlusHAICH LI EHREBBLTWS (XEKI(11]1D
FRBLOHATBICLS) 2D, () OHETHTITHSEHBLTh 2 KA



T3Z&ICLE 28, AETHAWAY Yy YORHBXARMEIX 1asTH 3.

I.I.ORA¥N0 A (BEPRBEL AAROHENGEERE) FASYOJET
T%THY, FEBFARBRBLC, BFLBICIDHETLIZLRURTH 5.
UL, BHEOPRBOAL2ER T I2HE0, EXNLRBBICE, LTLLH
E2DBe LA, BEORY—HionwTlk, U-REBmA®RP LT, &
EWET—TNEESIZEICED, BEVTETH S, 1.I.EEOEBRBHI
DVTIE, SABTREL, HAXHHEPALEERELREMERIILZIEIIC
EHRMEELZ [LI.EEOBKRBREMICHLTIE, Fe(CH)~F(CHH%A 2~ 4@
HRIAGZLZUIDB|ATHBL £,

HOHAEDOTS AV ERREE XKLL SORETAMES T (U2, W
HIFEHE) KWERTITZTLITVRALIRRIIZ, o bBERNRITIEII0]2ER
ALZE ZTHhiZBRBEELMZSLEMXMOBERET2ED, BB TFARAOM
BLRAEGEAOBELOMEREL2E5 2 5175 %6auss OPRETHRIDBOT
Hbd. KREVVXOHMOBEBIZEBRKERKEL =, ¥, B LEORINDE
AL EET DI ENTRETHED, AEBRTHRLELAKEDR Y — IV TR,
TOBBIIAE V.

2.3.2 SYAHNHEHEXBEROHKE

W-PRKEAZANWT, HEHEHLAEAOHBLIUCHERXEROWEE £+ K
L %~

B2.154% y=1medKEHBEICBTA30HEBREBOMESTH (EH)
%, A—WHIZBWTIEBTHELEOHW,0) NYRDNYRAy F (A
= 306.4nm) OFEXEMESTH (OH) LEBELEDBOT, MELLEL—2@ET
EREINTWSE, ARBTRBONAETF—YICEXTOHARXOZIHEGZEYL
B ZoTnad, 2hik, SXRBOERL X (EEm) 2HRT, BH
ALyX (E&E28m, KEPLOHEBEIEL XL HIFRFE L) OBRANNX



W-P burner flame
10F y=10mm

T

05

W-P burner flame Fo(CH)
y=5 F1(CH)
F2(CH)

1.0

05

BM2.16 74N5ERGECHARKQOME DT

MoDHEBbh, SHBT —FICERTHEOBEN B> EZZ L ERTIE
HEIZAZEZR2WEE X 6N 3.
H2.161%, y=5mliiEicBiF3F (CH)~F (CHHERBOBME T &,



FRhoOEBABIZEINBAINACHERABOBMESH/THS. IRTF—%
ARAWEYzZalb—yary(H2.1188) EHBEIEIVW—-HERLTED,
CHEREXROMEL XL +aE.

M2.178, y=2ulfifiicE 73 F(CH)ERBLOVICCHEHRRED
MESH (MERZOCICKER) 2, ABZHAVWTRDAE A =431.2ne O
E—JizBIt3RXMEST (OM) 26V E A =431.6nn IZBITEH
HBESHLDEL LTROEACHERABESH (OH) EHBLAEDOT
5., CHERXGOWELBERIBOTBFTH5. 28, CHERXEOD
MEZF.(CH) SBBOMEOL—VET, 72, CHARXEESMTIIA =
31.2mOFEXBEOL - VETERELIRTW S,

K2.18(a, (b) &, W-PXK#E®D, Th¥h, 2O¥HIINZ0OHB L
UCHERXEETHS. BiE&ld, ThESOE—-JHEETT BREIC, %813,
Fo(CH) ZMRIGOL -/ HMETE6REICERILEN TS, OHXCHDOHE
HEBESHDPELRRZoEZERZLTWADY, Thid, W-PXREMVEEIZE

W-P burner flame

10
-&- 431.2 nm

08 o 431.2 nm

- 4316 nm

06

0.4

0.2

0 -3 -2 -1 0 1 2
x mm

M2.17 CHHREXBHESHLOXKAMEERLOHK



Br

10r

mm
/f/;'“{;v&-

hat
DS

(a) OH1® (b) CHIig
E2.18 Wolfhard-ParkerK#DOHB LU CHHEREKIE

BTH5EDI, ROBECEH SIS sTERBICE>THELB0HI Y
HANOEXD, K1) ORIBICE>TELCLAZ0OHBEXICHEARTIZANIZHEN
CLIRETILEAGNS LENHT, COLIhECBVWEESTO
OHERXESRI, BEKEL EENEIRET ZOREICHBLALOLR
BRETHSS.

2. 4 ZEHOHIKRE~OHA

W-PREENRELEERICED, ALFEFEERENEF D BREBUK K
WIRHTEAZ B 6Nz 2, LPL, ARKELESLPHBRKEREDER
KEZRHFHBICEHTLZ20T, BRHOMEZL L ILHBEDORVWOHBEREAH



e, 2ERMODY PrEEEP oMEINICHARAERICO
Wi, EHEHOESRMOBEENAENPE P 2BPDILENDS. X6
12, MARKAOERRXBERIZOEFTREGEFEVOT, WEITWEAN
DRAFERTEINEIDPOHRTILENS 5.

BT, BETHFRMETH IR v v KEKAHRIC, EEFIIANLH
EEOHHPFIGLBEEXGORELZRAE. T ¥ N—F, OFI12.5
T, WO Oy bNN—F %280, EEREHL LT, EFDEEIZ2.5n/s
—ET, FROLYBHA0.T~1.20FATEIEE. N1y PREDOYE
@& L, £hEh, 1.3L0.5a/s THb. ZOKER, I HDILFEEN
Y RRHROERERN +DARBTHE-220 (M2.288), H2.11253
F(OH), Feo(CH), F(Co) DT 4 VY ERIREL T, BEITVANOEERR
ELUE.

H2.191 FHYUBIE=1.0 OBAD, OH, CH, C:2Y ANOH

E401

£
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201
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| - | — 1 L | J [ . !
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r mm r mm r mm

(a) OH{g () CHIg (o) Co @
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(a) OHfg (b) CHffg (c) C: 1§

HM2.20 EET EYKEORHEFELEE XL ER

RRBTHS. KERE, TheEh, REHOLHRTHY, RSEEOMET
SERBIZERILINTWS, ChoDBEBAZFBROTHEIZE > THERICE
BLEABON H2.207T, HARPILTEHED, - VHMETIBREBICE
BikxhTwa, 2k, ChoDEPS, y=5umdB@EicE T 2MEIMIZ
SRBEZHVWTHEZIRAK2 .3 20WLE2.5¢ L —~BLTWAZ WS
Mo 7,

BEDEBEMNSG, CHBXUC: Y ANVOBRXIIRERICHIKIZO AT
Re25H, OHSYANDOHREXRRZEFRED TRETLEWEHICZWLTWS
g hE ThZ#BREICE--TELS0OHEEEYPR() ORBIZL
NDECS0HBREICHRTEATERZVWLRLIZHD, LENST, OHH
FEARE, RIBBLEEBOHAWREZERZRTIZLEZERLTWS, W 2.
18NDOHEIUCHARAKBODHERPEI R -EDD, W-PKED
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(a) OH1#® (b) CH# (c) C- 1§

H2.21 &SFET7UvEYKRKEOBRHEEFELE

FEELEBRBEZEZNIERTELS. 28, 70XV KEARRIIRESH X
X<, RIEEENTHZ 2D, HEEFETLTWS. Xk, C. BERIZY
BHOERIZHLT, BOTHEETHD, VT RONIOy bREHF LB
1.3 OR/BAXETHAZdH->T, VAaFERIZEBNC. HEAVBESN
5. M2.2113 HM2.19 AULEHT, BEX> vy Iy 2AWTEESH
rEREEETHS. THEHBRBIESRT /A XDEMTEH, Bo2EDS
/NEORFRZEEFFOITED, KEOEHEZRLHIOICEBF+H/THS. 2
B, ¥FROBEICHERET N, REBEBRIIBWTIDHBOHBERKIZ, CH®
CHEEICHEARTEWEBIZSHLTWELSTH 5.

2. 5 I



KEZWDEDIZ, OH, CH, C: VY AWNEREXOEMSRLFH TR
2 HL T 2HBUBEERAAELE COHEBRAIREDOARLT, WMED
E#HIBZAREICHHABTRETH 5. ERICINVEBONEERIE, UTOEED
Th 5.

(1) FBEWERZOWTIR, 1BROEEEALTHEIANIYEBETEDTT, B
MEREZITO 4L, BREXOBEVNZIWSIYANVAREELE
BZeWTEZ. OHEARRICHRAE, HECHLTHABDOZ ENE
5.

(2) MWRIZO>WTI, SWORTFHEITANYZAWTHRILICERREL
MELFML, 2hi2oBT 52T ECLICE-> T, SHE,
WS /NI, SHEOCHARXRHM¥EYGRE2B{GAIZLHTEE, L
L, Ch#%2C. BRXICERATAIZLIIBEL, BETH 7=

(3) OHHEBXIZODWIRIRTOXKLIIHLT, ¥, CHBLIUY C.
HEXICOWTIAEMAICH LT, BXFME1nsEEOBRMBE RGN
Bohr, 7%, BELCHLTLRHEERXEBEVSONITREEN D
3.
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B3IE TEREAHBAKLOMHHE  ABBERTTE

3.1 ¥zahx

N—FZBIIA2KEOREMED, RHBRH IEFBILIMMANEL XE
TEHRLEEZRFRBUEETHD, VAKEKIODWTIIBRBHGRE LEL
RRAMEEDOREBRT — Y BPRBIERZINATWSI(1,2]. HBRBIIBWTS,
REBRBT ARPICREAZNERREBEOKRFELMEIX, HXENEE L
DHRRBITBRBICHEZINDLILWIRE[] 2bD, BRREAET—YOLE
HIZHBETHS. 62, [ABEBEN—FTPITENCZHIRTWAERRTIE,
[ERE L HEEREBTILET IR TORRELMOILENH 5.

AN, HBERKEOBMRAZEIIETIZIERT —YRBOHTELL, Kt
WADH 5 [4], Polymeropoulos & Dasdiiff55 (5], Ballalk Lefebvre® @55 (6],
Myers& LefebvredHIRI[TINH 3 EET, EBOHESLEGERE ICH» 2 DMK
PERERNTWS., -, [ABREREOBRSEEICETIEANRT—FIZDO0
T®, BrowningKrallOEE (8], REA S ODHFEI, Ka 6 DOWHEIL,11],
Richards 5 O R[12] 2 PR RZINRTWVWAIZTEZ W,

BEORLGEEZENOELELMITIFM], 72, EHICHIIBTFAR
BRHOLBREH L BO TEEZBBRICH S 20D, AETIHEARTFRAEER
AMRELT, TOMBMEREZMET S LICLE BLREBXLLERER
FZLTHABE, ERELEABOPRXEBEVWIDORBABINY, FdKER X
REPZ VY LICHRTHICTERWIeHI»5 (H3.3MSBK). 20D
EIBKEIH L TRREZEOBIT A EDOEIHRT ELINL I PEREDL W
P, ZAEBEIZOWTORARPREXKEOBEL AR, RHEEHNICRETS
EPBDHBELRKENEVEEXLICHEEL, RETFHNICERSIL LA,



FOEKBRAERIEA LOBREZF>DO LRI N 3.

ZAT, REBEHLRRELRD, HBORBEABMET — I 822 00D,

DEDEDMAICK S,

(1) BESEKEOREBIDLZL, BA—-RREOIWTFREGEBRELIERT
LZILNEABTH B,

(2) MWBHBEIARALEZ23ABE2TE0T, FAKLEOLSIZHH —K
FTRKEOWINVRIE T, BAEELEEELIZ WL

(3) HE3.3MIRRINBEIIC, KERBHTRERZKEEBINEL
Cehb, BEEHRZKERHEIZDEL, HELEEEHEELF-
TW3DT, BREEAIETIXENRMERETHIENVRBTH
3.

(4) #Wh{EOHEL RAFZELMBEEHNEL2HEM RIS W
HETH2 F/H AhBEBTRZEICEST, LNOBED Iy —)1
EFEMILICELZBLZ L LEBT, ERFEFHBEI RS,

UEDATEBDSSH (1) & (3) #RRTENE, LVHATHBXEKD
MMEEOMENTREL 2 5.

FZT, ABETIE, (1) 2 (3) ORRICEEALE-HT, HENPEOHEE
BHPY 2 Y-V EBHANHLERRREMNEXR I CERT 2R A 2L T,
BAETRAREZOHZ YANVEBRROTRILEFMAEHA LT, HEKELEONKE
HARETBIHERHELZREL A

2E, ZEBHESBBEOTITENEREENEFEIATWAN[14], ¥X -]
FREBEROBREEAE IZHIAERANLET —YRELERL, Z7ha—-Lo7
ATDE5 2B HK2BOERITE, b¥FrickBROXEK[10-12] BEF I 3B
EETH5. LIPL, Tho A NhOLB2WERREHETTCOTF—9THD,
ANhOBWBARHMBTEINENIRKREVWERSG, 0L 2230 nwWSHEA
X, RHOFFHEINTW3, 22T, "A-HEEABRBFOMRBEEIZD
WildH, bhtTHmitsma, #MELT- %



3.2 EBREEBIUVHE

BESCEHEORS KA 2L, BHE-REDIWFRARBHALES 2D,
M2 OlEERAEN, BEFHIKEL LR, PO +5/0D S Wil PR #
(¥ FLEHRENKIOun BE) OEFEFPFELNLIDBOLLT, ZHE

BHEHFAHAWAEH3.1OXELERL -,
INaA—2 MO FikEEFH S (SPRAYING SYSTEMS CO. JAPAN %4, Type 24)

THEILIhZ2BRERZ, ZRETFICEEEINS. ZLT, HEMATWHR

1.Blower 14.H2 bottle
2.5urge tank 16.Pilot burner
5.Fuel tank 17.Combustion tube

6.Fuel pump 18.Window
8.Flow meter 20.C3Hs bottle
9.Twin-fluid 341519.0rifice
g o oStomizer 7.12.Filter
10.Compressor =Cooling water
11.Pressure gauge

1
18 13.Premixed spray port
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HOBBHMFEY, AHREAORAMBABHEARL LI TFROAEEBF - ISR
BEITICEE T 5, NES). ImmD BB ICIRREMERIINSA - NVOFEE
MRIGhTWS., FREEER-MIKSEEINTED), £ONEIEZ2.TT,
FRIZFBESNAZOE 00D KREBBENA Ty PNA—FIZE>T, #HTH
HOFROAEBRENBEREIN S, BERICIARMEAWE., ¥k, ERK
ZRITUNYHRWEFRETAILICEST, 7N HRPRBRRE
BRI HTE 5,
FRAVBBEHRFOBMAERIZ, BEX— FIOBELET, A7 1N FICHH
ZEERS - WELCHEL A
WEORESTIE, BT AV LABRBIABEIITAELE. 0K
EFWIPOEBEMBTEHNELZRDIL, BRENSEL, HENKEWOT,
KffE%E —7ZAHL - BRONESWRK6IIER LT, ¥ FLEHRE
d%FE. 20—f% M3.2I13R7. AbOmEx, EMiEzRIESST
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B93.2 WESH (U=5.5m/s, U =1.30m/s)



MHRD AL - BORNESHRKTH 5.
FRAEBAOMELANBXIZ, ZHEBEHFAOEEBREHE % LD,
BILATRETA2EHSLAKBT, EREEMGRHEG (HAN /2y 7 XM,

CTA 1011) #AHWTHEEL .

KEOBREZ, MHMEONECAREE2< 2D, RBRELOuaDP t /
Pt-133Rh#BENMNZHAELAOZ 5w OBERKT7 VI FHBSIRXNBET O
—T7THELE. CORBITO—-TOFRICEL TR, Y AEHMKEEZHANWT
+REBREEZ{To~E. 28, BREHICERARKHILOZD, S10: 2—7F
A VTHEERTW3[17].

BRIV ADOMBRBELUNO. ORER, R55IOF0.3mmDRX T > L ABKEY
TNV TTA-TTEERSILTHEINEY A TNV E, A2 b
757 (BEBEFRY, 6C-44) L QI LERAANO . SHE (WA ERR
8, ECL-30) THWTBHILITEDREL A,

OHZYANVEBRABOBBRIB2ETRLABODLALTHS (K2.
1428). —FH, KEOYa2 Y-V UFHRIZ, KSIT2XEBEL, A ASD
BEYrw Y EHWIERMBREL, AbuRZRa-T%2kEEL, H2.
140BBROCCDAATUBZRAWT, SEHOBRME L b T 58§
EBMLEDOZODHETERE L, &K - Bt L %=,

3. 3 MBMEEAIEIHIXKENRAREHEOH

B3.31c, (OBXKME /OB TRELEKXOEREFHE, (b)5000Z F
/HTHRELEEETHD I CF 277, /15 BEEOBXKH (3.3
() TiZ, BALOBS>e2%3icdhid, ERLAKLBIPEET S LI
Rx%. &Z3W H3.3MOEKMEXTFETRS L, dIPEKGL 2K
KHBZHARINYT, TEELKEROREFDIIICRRSE. 20 enb,



(QEE®BT (ZXFM1/15s) (b)EXRERE (5000 F/s)

3.3 BARMOBWIIZIKXKEERTFEHBOE
(0=4.3m/s, *=0.98m/s, #.:=0.050, d =47 unm)

EFEAEE, VRAKELIRELZRH, T4bb, FH—-2RHEFOIMHIC
HET 2R 2K LGIIRBE, KEERIZFLIIOBEBHBEBSORBAE
EHREDEF S TWAZENINPD. COBEBOKEMED L URIEE®HICH
LT, BABBIUVESERLBWTHMARHMET>THHT I LIZLE

T, HHPEHNIZERINIENPTORBREE L KDL DI, KEDE
EEHEAHATI2L 22 TH5. M3 .3Q@OERMBABRIIKEROE
HHEAOLEHRMILELBEESZIZILIIR2DT, ZO@IP6 KENRFKE 2R
o, KEXFELHERLORTAE, TR2LHLAKEACOLKRELRENTET
LESZ 2R A, '

H3.4 GHEXOBEHETRHRONEXKEBRT, FEROERD— HEHEN
KEPLEIZ—-HT S, H3.4@EBBEBARMI/IBBOY2) -V FHETH



(a) RFFMIZEN (b) E&FIL (c) OHS I AN
Yaly—L g Yal)—Lb g B ¥ ¢ W i 1%
M3.4 HBREWEBEKLERG
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4.1 FxINE

EBEXXOEBNMAOL I, BN/ AINERICHEREILLERBRY
TORARBBRKEEHRELTWSIL. UL, JXNEHTIE, AEER
DOESN (VP URAVE) DARERORAL 23 ARB 2 RBENFE
T35L, [AELHABHBLOMICAERAYy TRELH-> T, BBEAXLEE
OMECRITRF|ET 2MH L THBAT LI HARB2ERBL 2o TV A,
Chigier & McCreath(2], Styles&Chigier{3], Yule&Bolado[4], Mao5 [5]iZ,
MohZRHETTOERPSRONEEBICESWTHBAROMMELERL,
FOXEWMEDOEMKXEARL . —7F, Sirignano[6], Chiub [7-9), Bellan
& Harstad[10,11], Annamalai Ramalingam[12}iZ, %< BBk T D% %K,
MMEFOREZE (group effect) ZHEHIZWMDFEH>TWS., LML, F#M
PREL2EBD L7202, REFTOLZ A, DdriscolliPelaccio®fz (131
XU Allent Hanson[14, 15]0H R &RV T, Wb 5 RAMBKBE KT 5
REAEBRMBERIIIZLALELATWRW,

AETIE, B3IBXBWTHE-FHLE, HBABLARAZER L2556
PLOTFITEREL, HBEROBECEAEOR P T EEMN LR 5L
ITRLEFRAGEBEN—T2HL, BBEKLOMELFWICHET Sz LITL
E.EE, COFRAWMBREATE 2D, BRUMEHRICIZBESLRKLEHHFE
BIh3izdyhphrbod, RREBRPICLIEFHMEXRBTIIDIDAKRL -
KEBEIRGNT, TEBELKEROREHLE L TKEIVHMBEIATWE (H
3.3 2R). 2D, HEKEEZ I VY LTHEEERNICTHEET 5RRES,
B, REER,rOHRINTED, AANCAY-HE2HBIEKRETH



3rEzxH6h5.

FIT, CAHRREGHEBE MEEERARICEEL TKEOERBV 2 ME
ZPHEMNMCT R, BHICTHEL ABAREESOTRILER A2 ZOHE
BAXRICEABLT, EBMIEAL2{ToA. BERMIIZIE, BRHETEHIRZEEXE
OHREBLOHERXMESITE ONIGEERSP, OHEHEHXBLIUC: ST %
WREENFOKERY (BBKEOLIIZHIWELIZEWTRTTRE D
SOBEBRENXAFICEUCTRKEREAEZBEKRLTEN, UTTREC NUFH
XeWHET 3) ORMEBEMSREZAWVWT, BRRRSHEN L BEEFCHEHE (BRER)
LOMBAZFNE FE, KENPSOOHEAREXGE, HMEHRILGDOI —#
AN~ Bbr0WECe N FREEBLEBRRE TSI LICEHT, BMRHE
BLimBRIZWIIIT T2 ESHMREROCHBOLMEMRDIHRENICHS 2
., 260z, OHEREX, Co NUFHE I —BENY—YIiZDOWT, #h
Th, FHEL2FEV-AAREOERAEE TILICLD, FHBETED S
A, MRBtE, BREE MERORDLERICHASELLTEE 20L&
DLERIE, SETCOHERREARICEWTIREIRAZEDODZWHDTH 3.
ChoDHEREZBENICHA LT, HEREFKEBEALEEL -,

4.2 EBEEBIUHE

BEKEN—FRIBIETHEALEDOLELTHD, 2OHEOHK LT
FRKEOEBTZHE DI, 4.1 IRT. EERIZ, Nqoy bN—
HOPLZRSEE LT, KMIZKEMAmERh %L, BWMICKEHPLDOEE
FHEErZ2->oTwWa, HPORFETHAZr = 5~20mm, h=15~45um
(15mmx 30mn) DI, AR BHEZREL£1T-> 2L RLTWAS. 28,
HA, Bid, #BOESBICH I L5 MATH 3.

KBREHELT, [THEEYHEALT =5.50/s —F, BH-LTRHRBEBIL S,
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4.1 FREAEHBEN—FTEXKEOEEFH

TNy -ZEREBREB 6 AMA LR T 6 =0.065—F (LBHIT1
EDPRhEL, BRUFTERBICH D) 2EAE.

EBRICAVWERFR LERLERESL M4.2107°7. BEANICIIB2ET
AwrERE (M2.14 $R) LELTHSH, OHEHEE, C: NV FOK
RER, I—HEXDIBD, WihPrhbr2WEIRERO2EHE %, FARICH
ABVWEIRHZZRITITBETELLIOCHRLTH S, EE, Ar” L—¥D
BEPCFIANDRERENY FEHEBELTWADT, I —HELXBELCNY
FEABOMAGDOE TRBETE 2V,

Ar* V—YOXERIE, YUY FYANL - LUX (HERESHSm) TEER
EEIh, N—JH23CEEHEARETS. 2L, FEAREL—-LOD
EBRAAPCRBETAILICLD, BT A2BBT HMBHOI —HELXOWE



LL: Image intensifier
IP: Image processor

TC: Trigger controller
S : Shutter
) F : Filter
la DM: Dichroic mirror
ccD LI\ Lers 1~/ HM: Half mirror
L | ‘ i
S F DM(HM) Lens
[ S
1P TC | IP
L ] ‘ 11
| AN
CCD
PC )
FN

H4.2 RAR/HFHEREALER

DB 2RTEEICEHMTED., —FH, FVANRTITRERKEIKRERXLAE
LHEA»SBETEN, ZOBEE, L—¥AXE2HALZVWOTE—LDEA
BIREZ <, RFROAMSFEHOEEXBIE@RLZhEZ IR 3.
FA47049 D7« T5T-DMZBEWT, C: N FEXPI—HEHXZETT
REORIIERL, OHARKAGUEENBORIEHLT, wFhoXtd
BYEERFBIANYFE, UVZwa—Nl - LYXBLIUN—=YFIL - a2E
2a—YPCP6DEBRME PN ESTHAIQIBREX Y Yy ¥S (73 -2
NT V= - vewd, BEBMEIZlas~BR) 2@ABAA— -4 VF Y
VIrA4T7ILI.OXEHELICE@RIEE.
BECHGUBICHT MBI, IXRTNAYVAVCRES>TITDbR, 280
CCDAAGHHDOETFIRBENENREFROBEGUHEXEBIPICHRF ~Y L L
THRAINZR, POCEEXINTI7O09vE— - F A AT REREEINE. Y vy
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(EERFIT uPDB25) ZAW, PIFIUVIYRY «c A4V FIREO2TY vy FH
VL4 REBEEHLE,

DHEN—T - S 5T—HMIZEEL, RFH T4 NVIF 2AEBOBOICEET
R, 2ROV vy YORMBMZ2IETILIzE- T, HEZOH ZRMEH
D2EEYPBETES. AEL, MIBTRFBEALOHNY FE2EULAENEH
HO2@EBAREL E.

COEOIBRWEEITHZEICED, FAHHETIZIH DD, KEGEPHBERD
FB2EIZOWTOHY RN 2o~ 2B, AR/ KRHEEBRVRIC

#4.1 EAR/RHHZBREAXFB7 4« L50O%RK%

TANF | -8 | 8% | LEE
D (nm) (%) (nm)
310.0 37.0 12.0
OH
308.0 26.5 14.0
516.0 44.5 10.5
C:
516.5 44.5 11.5
514.4 69.0 1.7
Ar-”
514.5 72.0 1.8
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U eAqryTFrvyIryA71I.OREBEIIATIBXAREZ 1lash b 2as~AEHE
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T&aho k.

F4.1 iz, FRALEXTHBIANIYOBEB/RL - REBLUEEL X
EDTRY. EE, 2ROT74NVY%22{ALCHERICTIZ LREMBICAT
RTHDED, BHEFEIFERZ>TWS.

4.3 KEHMBEIIOWTOEE

4.3.1 REPHM20HARAME ML BESH L OHM

B4.320nwWLE4.51k ®h€h, £MZTHs=0.066 —FD, TO/N»
EHAE, TAREMEE (4.,=0.020, $#,=0.045), RimMHMFICEIISA0HH
RAEMEDIH (K(a)) LXXBESH (K(D)) ONKERETH 3.
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BBOBETH 2720, By v vy 2EBSE Y, UFFEME (1/30s O
BEEHEG) ORI EMETHL &,

KEDBEMEIX, BEIBTHRANEEIIC, S10: a—F4 VT %2BLE
RENPABREIATVWARFIRBET -7 TiT- k.

WIThOBEIEWTD, OHARAEELNIOEWEEKE FHBROER
#Hm, bbb, BEZIISEOKEVWARENEEF-HLTWE, Z0OZ L,
3.4 HITHRRELSIZ, OHERXORWEBE BBV BA ZEE L
RREDTEIWHGRHENH S L ZEHKL TW 3,

KEBEORHA#RBHE, BMESR (K4.5(0b)) &, 7ONVESR (
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B3, Ab—VL Y AZEBMLLYS 1kllz O AN FTHEAHKEZELT -
TWah, BHEBPKELRBIIOhTETL, BX®2klz lEickrsde 7
A XA EMBICIERHLKIT S, CoZerb, KERXTF—-LVTRN
EHAERONBTOHENY FOKREXFELTWBZ LIz 3D, 0.3kHzY
£, o&N, 1/(0.3%103)x8.0X10°=2Tead FOR 7y — L Dd#IcH L T
X, EONBMTOHRESELTWEZ EIZR S,

BE#G s/ ¢ DKRKE2ZL, BEABRRSIIBWTIDHB T AE xS
V7, $nbbHHEROLSKCR S TORK, ak—L AR, £=0
kHz BT 1LICEWESR - TED, COBBORABKICHL TIIAES I
R ohE, $2bb, HERNRENGEMT SicoN, KERATFY—I
TRAILBERBITHBRARICBVWTOARI>TWEZ IR S, BEE
PERBE, ab—LYARARIZETL, 724 XOEHHPBLL 2 5.
COfMZ, B5.178X05.181278Te¢ED, h=40madBEIZO2NWT
HEDL R W,

SHMIIRTHADE, BEHES ./ 6 750.28>1.02 BT 2L, HWEFY
HEIX8.0>5.4u/s LEILL, ab—LUANETLEZBHEKIT2 > 1 kHz

—-107—



POHP(f)N
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o
g
o
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[$3]

B5.17 OHNVFOKERHKEHBMBHIPLDI—HEXD Tz AKX

(h = 40sm)
038 069 l 10
0.31 062 0.92

10
$ 1 o023 054 0.85

Xx
(o]
(@]

O ¢ kHz 5 | o046 0.77

B§5.18 OHNVFOKERXLHBMEILDOI —HEKXRDIL—-L VX
(h=40mm)
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EEELTWS, EhBX, PATFUFATADBDBNBKRERD R — I
Bk e4.0~5.4mml BB, ELT, TAUTORMAYr — N TIZOHR
XEESELI—HEAXRBSLOMICHBPRO o2 252225, 4me
WO B RAEARHEBOBITEII-BLTED, ChEUTORY— LV TORE
RRTEHMICEEZDH->T, EAEPORTATFYFATABBAUTERL L
BDTH35.

MEDZ e, BENSHAEVWES, HWEROWBTIROHENY FOR
XEED RHEBRBITE LI, PR HBKEFNBTHBRIENBRESRR
HLLRABRRBREEIToTWA I AHEEZI NS, —A, REFIAMVNINWE
B, HREARET 02T FONMBELERBBERICHEO N, Eh
SIMERONMOT X FHRIZ, 2L ARBRBERONETH > T
H, OHNY FORNEZHESIHERBREEPELTWS., 2, XHEEHHMER
MTEHEABEBL, MEORRENELITONT, OHRKEME S FHARISHEEN
EA->T®<L. Thid, ABRBmERSNBESRRED L IINBMBT 5
BROEESGHTHD, 2HNCIIBEBHEZ2 LD TEERMLTWELILEE
KLTWBLSTH 5.

5.4 & 3 U

FREEBAKE ZORMBRAKLOFRGEICBWT, OHNY FECH
NYFDKREREE, I—BER (RTFRAIN) BHETIZFyTIN—-X b (H#
HRATEE) 2ARKICE=F L, FAEREBITERABIT 2Tk, Boh i
REBETEL, 2E0EBNTH 5.

(1) KREFREF, [HEHAKNOAZOHBLHBOERAF TRIHRHEINT,
EEICHBEFSXERNEXEFTIERTRIEEINS. 2F ), HEFHAW
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(2)

(3)

(4)

(5)

ANERBIZKEBEPRZ2TWBEITH S, &< iz, BEHEMICH
WIRSHIATR, AMHBEOENEREDEDIIC, HWHEBREANMS/HEWN
MEHSIREL, KHEAREZERTHSOTH S S.

BE#EGIPPDEY, OHNYE, CHNYF, Co N FOKK
HRES, L{REFOL—IDUBLENDIHBIIHABLTWS, Z2OZ
ED6, KEWAF—ALTRIL, SERRTAOLWARERELS
Bh, BEEROBATIZALFRANETEBRBREEHI IR TH S
TeMahD. EE, DMEERRREMERIIE K R ES B
D, TANPCHHBIWIRC: N FORREBFTIIEIBWE—-T 23S,
DFYD, OHRNAFD AR RSSO A IRICH B icRIgd 5/
AT —NOREFPEETDIEVWOIRBHEELL DL DITR 5.

BHSIEarhEL, FAERIEVWEEITIR, KXy —OmEi
OHREXAZF > TFRABBLTNWEY, TOHICEEFATWH2Teald
TOQRT— NV DOMBEHIEIAREERRD 52VWIENDPRBRELT D,
hoz, BFE@EL 2B LTHERELL > TRERBMETo T
5.

BRylar ks, BEERICOEVWES, 22 b REFRIZBL
TEZTOMBHRINETREBREITOTNWDELITHS. L2L, TH
ABHLTERFILIETIZONT, BREOE—FHRRRASO/NS
WBBICRohDL 5%, REBERZFORGMBMOLELZETSLD
2% 5.

PR ELB/BOL O ZBBERMICHL TIZ, BERMIEENICR
TRHEEBOERB LICHD, HRAEHTIZRW.
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BoE MHERABOBARR

6.1 FANEX

RAMBOBXKBERKOBME, WERRK[I-T], BRIF[8-11], B3REME
B\12-14] 1R 2RE T 5HEDL, BABMET + —CIBME[15] %
BWw{fTbhT&k LHL, ChoDFETRBEHBLERZERENIT 24
WRAMGERAEL, BREEINMFEISIHL T, SEZRATTERRRIE
3. LENF-T, BRRREZZSICHENFNZRRICEA SN, BMNEE
Lo TKREL AR D3EREERB. —F/, 6P LOBEBRATTEREH
ZEHETRBORERE (Mg, FTREARBELHTS) 2, Lxd58zt52
2B BEMBLTRKRKTIHEELELALONS. BEOEBRRALLKT
I eNTENRE, BRREARICHIIEGHLIEBX, T2bb, HEOHKE
RICRETHEDNFRIZHREZBONICTEIZLNTE 3.

22T, AEZEREOEREGA2BAMRAZRET, EMICFET I2WEBMED
SEMBAKEEET S0, EReAKBIE HREFEZAWT, ThoEic#
Baxh-EBESEAFH (I THERIAZEHEBETRBOFREAMBE L, KE
HRETIETEEMML TEKSIEIHFEEERL, BRREZFOEXEN 2 M
EL=[17-21].

LALEeNG, EORORIT, ERFECHEMNDHD, FRERERDRK
ATTOBXKBELBEL TWEZLMHBELE £hid,

(1) FLYyRIPEBFEHBHERDGUTEOZFAT _KEHERENREEL,

FRAHFEEZEALT.

(2) @WBHREAEOMLALITIPAEBHMSTEL, +Oo2ERITIZV.

(3) RAZERRCRBEOTHWPEBR TR L EMORRAMNEAT
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5.

(4) BRABREE72 FFSUPXIPRBANOLOT, BERO—HBL
PHREFIZASRWN,

DAEETH S, £<i2 (1) 2 (2), - (2) CHTa8%%21To25

ik (3) HERBRICAES2EEL5 2 5.

IT, WBPREAK HATIISHARER 2HUKRRARHBELLED
EDEL, XBRHVRADHERERLBEEZICXAETSLS5I1CLT, L&
REETRTHDBRWELZ S, k50 EHTE3F - 2BBR5E512
o=,

L2L, RELUCHEIWABMENSS. T42bb,

(1) CZREBMTEHSY, AHGBREEROEARKICHBEN XS X
RT, Y ¥ YUy (BE) RE—Y VY (HEE) RE3mBEORR
NEZ 3.

(2) RUGRRERCHIBLBEERONKRMITI2eseE<, TO®ESR
EOFREBMEL 5.

(3) AHEREO—-EHBBEICL->TREINS 2D, EHEN T
LT3RAMZHENBETETLE S,

(4) AHEREMNELFODHENIPED EW (15~21 kPa) OT, +
YODEIRBOTEWVMANEREL /OB EEALEVED, B
AROBMBRENBZEERLER (THRBRTREZW) MEckoTL
%5,

CheoBEBEDOEDIZ, FBOEBRTREY VY 2AWTTRAHESERELED,
ThETAEVWEXENR L 3EERBTHEXKIEE, BEL, BETIR, I
JUIANOREBHEZ, BBRBEZOLOTREL, IJUIRMPED
BEBEROBEKREANMEEIRTLUESTERELS S, LLLENS, 20K
MERAL, SVWHNEREORMARLALEI2RETLOLREE S, X
Biz, BERESHBLUARLEE, EHedic, 2hiEEAESETLEN.
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COED, AEBIZIIABBEOBXREOBMITHRODLDDOLERALGNS.
DL, MBEHEOEZEA28mE/NIBELEED, EOFEEQUMMAIIHrID
59, AHGRBOHBEUERIEHBEFIIEAT T, HMXOZHOTRIEPR
HEHBRICLIZER, BFREEMALZVWVRIRBERICREZVWH DL
Zx2bh3,

6.2 EBREEEIUHE
GRALEGRASEXSEOMMRE R6.1icnd. HREEIEEREX

3.5, BERKRZ6.Ta, WE6aDAT 2V VARYTNY LT TISLBTH 5.
NEIEHBEORBELE AHWORELILT 52D, NXTMIERhTWS. 54

Driver section Low pressure section
35m 6.7 m

Vacuum Sequence Camera

pUMP < Icontrolleg; controller

Fuel

Paunr'r(lp reservoir ot

He ‘ Vacuum =

bomb - = g@ tank==>""4

{§ i Vil

;@ %;:# Pressure |

L=< He »  transducer ®
X bomb Lq. N2 Air res
traio bomb transducer®
D<F < Nz T
bomb  [High vacuum
exhauster

6.1 WMBHREFZEOHMM
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BT CREINRE2RO7VIZILMY A7 75 00 MEeBEZ L EE
FOHMEN RS, Y-V U AMBABBEOES IV EHRAL2EHI LT,
BZEOY LTI IAZDEN%2EL. ThicED, Y4779 500
EMEQENENRREEL, 28 e SHECHEBL THBRPRET 3.

AREHEREOREZ, HERBHEEAIVIENERBZOLO (Kistler®, 201B2) %
BERTZBMENS, FEAEBEGETCOENESIE, FEHNERBOILLT
FHEhs, COAHHREREPG, BEEV A2 FLHERGL L TRHE
BEEROBET - LENpsHitEEIN 3. 2B, ps BEMBELEBT S S
EWTE B,

BEEESHHBGESICIE PRABBHUEKEEIEM N, THEICREZILERE
FHEBS (REFEK18kHz, F— 2 EHESm) 2k, BHETRBOF
REEBE (EEW Sm) 2BHIE5 BEESIEBESNETIBRMICE
ETHORBICH S LD B Xh 50, HEMBEREORELRELET S~
Diz, BIEHEDY vy ¥y TEBRIRTWEEBEE, €0V vy ¥ %M
SLIEDETEIEBESICLE BEROETORER SanicKkohTED,
HEBEEFATO_RBRBEOREEZVWT WS, COHRTOHFHEELBS6.
2127RY. BESHBRICHYTIBILISRAOBEAAERB2LIRE-T, B
FRHEPLHEHEHREOBELAZEXSZILNTE S,

FRAEBHEOFKBRER, BIEVIAUEEZTHIRZZ2BL (ERERY
THELHIT, BRIHEIERXZEN TR, SR, EHER (THRE+ KA
B) T ToaRBHMLE £ FIA8EREZ2AT VHEROEDAER
ER—=U 54 PEIBIRIREELT, 1 FVEREBREL E.

SEAEREIEHREZBL CEH AP ST 2N, OB, BREOHKT
HIBDMSIFEERAY T F bILURSY (NECS, PD32H) 1 {EALAH SR
X%, %k BESWM)AUIHEOMEARLE -T2 551K (I
EENERBEQMENOBEZE-YLE. COEHNEHRBIE, REEGREHN
HEEHEA2ER8L ARSI 70799 Va2 %28 RKEET, YRT 4N A
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Ultrasonic

atomizer ’
Fuel—?j ,

Suction _ ¥ ﬂ_s_glenoid

line . E_

Spray shutter "J

48 r

g o

®| Pressure o
transducer } ]l

LT
LShock tube %ﬁ

B6.2 FEAHEBHKRIBOEM

HEIC?—7%221153EBHT S, BEIENE2, EABEHImOL VX%
BDEFETHW, ASMIIDE/ 70 —AL7 4N L2500 3 /sTRELELT,
4 fEHREL .

ERICHE-oTid, BHBHENAZ2ERREMLAEDI AT, BEE%: 1.3X
1072Pa (1x10°* Torr) FTHRALTEEZNOT WM EZBREL 28, SHE
TR (A#YW 16ppll T) 2REENETRET 3. AZR U TREGER VT
CHBECTO2RIATEL, BEOWMBRPEEZRCELZHLEZVWESICH
BERARR NSy 72 REL A

MEE LTI, BEEZVMHEELP: RBWTHHMMRTNBEXBREEUT
ERBEY (n—~"FHFHL) 2ERALUE. BEEMEIL0.5cn/nink &
BeLE BERBHRAEAVILLERORARTD 5.
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1004N/4d /N %6/ pm
N
|

Tho, .

25 50 75 100
d mum

o

6.3 FTRAMBONES

6.3 HHBEERORET

6.3.1 BEBEEROELS

EEZWHEN P OFYIE 27kPa (200Torr) DD L THILI Nk Y L IH
BFONESHZBILT AV T LABBZANE (3.2 B8R) CTHNE. %
DERO—Fl% BI6.3112Rd, AEL, WHMITMNUMEERE, BREIZHEE®
WOEETHS. COBEGOYITNEHNEIIZ9.24aTHEN, P12K
2TH, BEEQA0.25~1.0ca*/ninDFETEIETH, MEIWHMRO
FBERICKEMNR OGN B E.

RBEIL, F—C%mpr6, BLALLMAZLZ{HABERIZETTS. KR
ETT—ERIOHEERZY T VI, EMOHEEFREFHELZELICEIN
ZWENPOEHBFOFHLBHAHELALZ S, 9=0.25, 0.5, 1.0 cm®*/min
XL T, £hEh, 3.5, 5.3, 8.1k2 -7/, pi1= 27kPa (200Torr) I8
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Range of
sigh

B6.4 RABEZFEBOINS VI RIEBLRY

WIHLHBEHOHEHEPETEEMIELLEWERETHRIE, COTF—9N6¥
Bmugkix, eh€h, 13, 20, 1R 3.

6.3.2 RABUEBORTLIALZERTE

RAEDOBRBIZE, D2ED4ODHEERRAWE,
(1) RWEHERX (WB)

RAKOBREBEZMELXE 3D, RRARDOTIF I UTRY (
NEC®, PD-32H) Z#H Wi, BB REHIX, 360~1150ne (BEL— I K
£800nn) TH3. CHDTFbMSUCAYZ13E, H6.4D0LEDD
5T HE, AMTEZORNBREAHROBREMNEOND., BT
VRYDOHPDBERERZESLL 2 LT, S00fSIcHEL %=,

(2) BNAFEX (UV)

POEEA,=30Tm, ¥EEAIA=14nDOXTFHB I 4Ny (HEAHZT
Y#8, IF-W) 2BUTHEXABMEITOLIILD, OHIYAADSE
OENABREMET 5. ML I ARIEAKEZBEILZWVWOT, B 6.5
RRTEHIZ, BEIMOAGESNS AEZLROEBUBRLEERRIC
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= ] Filter
\ (Ap =307 nm )
AANY2 =14 nm

P.M.

Quartz window

B6.5 BARABRHLEE

Bz ZERFELTRABTHEEE (KBRE =7 X8, RI106) %
BALE 2B, ATBI74VIOFBKREBL -7 2ITHHT 2DIC,
BHIRATANY (RENSAH, UWDIIS) Z2WERTHAL =
(3) THHEX (V)
(1) DILHRRERXZAROZT L=y DI, THEEHT 1)
Y (BAHZEXZY, a—-NVEF740WH5CF-B) 22HERTHREBEL TR
HLE (KH6.68R) .
(4) ERNAFEX (IR)

(3) D7 aN%%, ARNRER7 A NVY (HEAAERES, a—
WEIXS—CH) O2HERICEELTHELE (B6.681R) .
FABEANWT, BEEZRHEBZOIAEBRHEIHARAEALT, NE4HEHED
ZRLZY PORSRBERE (B, 74075, IABRTFOAREE) 2KD 3
L H6.7TIc25, 2B, SHBRREIRTE-JETERILERTWS, UV
[FOH(,0N K, VidCH(0,0), CH(2,2), C2(0,0) DN F LB
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§ = Filter
” u (Visible or )
w—‘— infrared band
'y

|
J b Ph.Tr

Nk
Window glass

6.6 WH/GERAFEERHLER

-

1.0

05

200 400 600 800 1000

A nm

6.7 BREABRHZEORABEREBERT

BRAXRT ML, TRIZ 93naftiflch 2 KEROBBUSY FEEEFEREE AR
P MNEEGATWAS, WBIBILT S XD T00nafdi i EREOREZFHED
Iz, VEIR A2MABDEELIZIREERTELF-.
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Naooo

. Pressure
” transducer

-27VCurrent

signal

Insulating plate

Electrostatic plate

6.8 (F ERBRHEE

1 F > BROBREIZX, H6.8ItRTLI2BX—-=UF 4 MRiz40um(H) X 20mm
WOAF U HEBBAHBOAAZDBOREHRA@ICI) 17, -2V 0OBE%
H#ELTiTo %2, &k, GBEFRZERIATWS., BEZII7AVITEEIZ
ZREZHAL, BRELMHULEABALLZVWBEDIF VERERS L, WY
NOBEILHIBREORE LMD IBMEINE, 22, GRETHEROR
HOFRFIIH>THLRRBEIESHLE 22T, ZBHHEELZAVWTERK
FEELJIC Z EITLE. '

6.3.3 BKEBhOEEL

B6.9 (&, WESFHEHICREINEZENERBOLRKBRHBEOHNIE
SERLEDDTHS. HKEBLHHMOERIL,
(a) AHBREVYAFBEHEZERLZREMPSHMET Z0M0,
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20

T

Tre

20 Tin
Tre

1.0

2 Vws

1.0" ﬁ;:.,,hmw

4 | :
0 0 10 20 9

t ms

mV

Vwe

6.9 BRKEhOEE

(b)) REGERBEFERL ZBREPOMETS0ON,
RE>2THBL1ODEMNZZh, BAXBHEEOH DESH,

(c) FTEHIOIUBLPIBMAZBREINETIOMN,

(d) ERRCIUL ERI3FSTOERSNIBEMEXTETIALBFTXRHNE T

DM,
WEoTHB2O28MP 2R 3.

Hagbt (A-(@%F T, - %E T, Q- T in, (b)~(d)
T e EERLEN, CCTREBERLEEZERIREOBEMLATESE
FaEDA22iICE-> T, REGBRFEOCHEEITORMAZERWL, 7L
T o BKEBNIZTRAE.

LEWHIZHAZILSLTHBERIBTERZVWODT, (Tin—Tro) ZHBMEE R
D, COMICEFFIAHGREAGEZOBHK (BETB3LUENP:) TF
pEINs, i AHBBEIERICEEARZEOIOT, Y9 ¥ )0~
YUUVBRBIZE>TRNHFED Z2WEI 7O X IR FEETEZLEEZGN S,
EE20/sOAMERBICS 6 XNEHEGun Ok Y VHONEW e 2 (¥
—N\E; BELRERIOL) 1T 356T, BROE L ABERWe k205123
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MDIZERZTWS, LAALA2r5, Kauffaans[22)ick 38, BEOunDES
CHBIIMB Ay NED) 3. TIOANERENEHREL 2B SORPRRMIL 35us
EEZOT, BEOuBEOLY Vil KI0usBEEEERICZIHEINT
b, FEZROUEEMERXD 3.
BEGVCCERMTOANGREICXSINZZLOBELARS DI,
EEGM e BEESEREOEHL % 6~60mOBETEILIET, T el Tin
DELZFARTHE. TOEEN H6.10TH5. AHEBREERBIUR
HEBBEEROBE, T:BLUTs, PHEMNEVWEGE.10@ODHE, LK
B0mmFE THEMIT HL T B1IHTRALTED, LO>5mOBET T & Tk
DENT THNTERLEZLL Z>T S, B®XIZ, AHGRENIEKBE
RAKEZBELZ25ATVWAIEANE. BEREFTHERBEOEEDKEL
25EDIZ, LAIKEIRDE, FTRAUREZTTRLREBBHEBBROESGY
MEDb-T, SVUuIXAMOREBORANEKRERBERICHE IS ISR

50
0.2
[V}
E o1
o
0.05
—O0—  Tre Ts=1120K
b= T 1.0} Ps=0.81MPa —O— The
002k q=10cc/min -=%-= Tin
Ts=1370K q=10cc/min
Ps=0.81MPa
1 ] 1 ] 1 1 1 1 1 1 1 {
0016 20 30 40 50 60 0% 30 20 30 40 50 60
L mm L mm
(a) HiRR (b) KB

H6.10 Li2ZEZVEBEOBKRELOEL
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2ricmahs. LHL, LAIMaBTTHNE, (Tin—7Tre) HTreichs
RTHFNEL, T R—FHEHIIHETIOT, AHNGRENBEAXERIC
BELZLLTH, LABKEBNAELLEIEHICBRELRNWELDITH S,
—%, T BLUTHAEBEREVWEG. 1OMIZEWTE, LEEHLTD
Tre, TinE DIREFNFEAESEMRLZWVWEIR, T2 T nDEDIREE
C#ME-oTnA, LIS, L20maTR T - BIEE—-FEBICRZ>TWBDT,
COHEDTRANBREFNEKGENRIIRIZIREBEIBVWZIIEZIRZWVIILT
bH, MHOLTWS., 28, T, Tin2d, BBEXEHTHAH6.10()0D
BEICHRT, BIE1IHXELBoTWS,

BEDz s, LZImEEICRATEIHE, LOBEL2EFLAERTT
CEKERPMETEZHB0LMFENSB, 22T, Thili, L=10an%iR
BELE.

6.4 HXKBhOBE

6.4.1 BRKEhORBREKFHE

R EBEEROEN ps%£0.85MPa, ¥RRIEGIE q %0.5ca’/nin—E IR >
T, REBHEEROBET - 2FLIVEBEIR, BEKEBRT LT e HE
DESIETEILERARTHE. FOERE2ME6.1 1IZRYT.

Trol2X U TIE1000/T=0.85 (Ts=1180K ), 7°reizxfL TIX1000/Ts
=0.88 (Ts=1130K) fEETRHBITOBRILIRANFHEINL, IFh&EL 2
2 TW5, RBTOERHLEIALFRZ, HhPN SOEATEREFR, 70
2t LT, 170kJ/mol &31.6kJ/mol, 7 -oi20 L T, 158kJ/mol & 32kJ/mol T
HB, Fh#EPDEELIDEEBEMD 32ki/mole w5 #IE, BRI AKTEH
BlalTELhAEIZAEWSY, BHEMD1IT0, 158kJ/mol & 5@k, 650~ 750
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100

o Tre
5.0’ A ‘Z.‘r;
g 2.0F
1o-
¥ ost
0.2
0.1 Ps=0.85 MPa
0.05- 5 9=05cm’min
! {
0.7 08 0.9 10
1000/ Ts K1

B6.11 HXENKHOBEEKFHR

KOBBRERPIBRHL2ERTMDIWEIEALTMICRHLAZXKBRTCRLONE
Fi(4-6,24,25] BB BHHDD, BRFERLICHRBETEBVIZAEN. ¥
7, (Tre—7T"re) 6.1 101270y b (O L7EZEZS, Tre, T re
HROFT NN D JABT, 0.050sHh5 1.0sETI Y YT LTWAZ MG
Mok, OIS, BESEAKLEEFEBETIIZEXRAEYVIEEICRZ2SLZ L
WRRIH 5.

2B, BEESETRAXRRERESOILD EXADFHIR-T, BPMICER
TEHEIRRBDT, BXHHNZ T2 NI USRI HDHNENSILD BN B
BileL, LEM> THEXKEREMICBURT - ZAWEHZLICT S,

6.4.2 BKRENOBHENRBKEHS

REIEEIEq £0.25, 0.5, 1.0cm®/min O3BBIZTILIVT, T 2D

—125—



5.0
2.0F Ps=0.85 MPa
€ 1.0F
05f
02 — 0.5cm¥min
0.1F o 1.0cm¥min
005 | A 025 Cm3/min
| 1 L]
0.02 0.7 0.8 0.9 10
1000/ Ts K™

H6.12 FHXELAHHORKBEFKREFSE

EOREILTHPE2HAXRE. FOEREH6.1 2177, Pl B6.11¢L
U <0.85MPaT, B2 42N RTLTBED, qg=0.5ca®/nin OMEHITE
WT, BIOAR2BALTH S, COE»PS, HHEFEQRBEXBERIZIFLAY
BEEREERWI LAGNE, ChRBEXVEFERRGEOREEREDOL
CATHULSEDEEZHLNS.

6.4.3 BXKEBhOEHKES

q=0.5ce®/min ELTHBHEAKICET 5 Ts=1390K ¥, BBEK L EKEBH
BOBRIZAETS T=1140KicHL T, BKEBROENKERLZFARTH
., 2O#R%E H6.131c7d. SREARTIE, EAFELEATIL 7.0
MWL, Teop" TERINSZIENEENIZ-0.65TH 3. BEDIKIZBENWT
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H6.13 BBXKENRHMOENKEE

Tikn= -1~-2[{U]OENEHEIRINTVS. Lrd, THhHIEIWIKUT
DEBTEGNATWS., ThHEDEIRKRT, AHTHONAEIXTEOHE
MPBEDNELZo>TWB, BE, RREHEBZ2AVWT, ZRPIAYV Y U %
B LABAOENHBIERPICHY ) U 2BEELAEABEOENMEY S B
hh 5 FTOBNEM AL 2EB&(23] Itk b, 795K B35 n=
-0.83rHBIKIcHEIFBn= -0.33%T, BEOLAIRH > TEHREO M
@RBLTHZENBREINRTVWS, COZehbH, FEOI100K~1400K i
BWTH-0.6EWHEHERIZ, BOATTHEERELEWDIDIFTIERZW.

6.4.4 BRBhOBMEIEREM

BREEZZERPOBRSE 0.21ps THRRTILLEZBRIEP <2 B2 2K
fbx¥T, BXKEBhZHELE TORE, £F psid0.85MPa, R Tsi31140
K—FI2fRo 7., #TOERALH6.1 41277, TXxpox"TEEINSEHED
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DRESBO2TWVWS, ChZL2ELZMMETETIKRLBERBFLEACLRLE
Wh, ERHPOBMREELMMEIEILRKBENLERTIEDT, RO
EThaeEZLNS.

6.5 WMBHEO-KXARBHFEGFELEHRE

FREFOPRTHAIPRI>TWEOPZAND 2D, MEZ - RTREH
YHEH(6I2AVWTEINE2{To %, #HEXFR, RUGRBREVEOEN ps=
0.87TMPa—3E (T %2 EBEMHIEDELILI P ERDVELFRTHEL A
EOR, EFCOE»S5LETTSE), EZTORET% (a)1360K, (b)1280
K, (&)1170K, (DI110KD4BFREIcE X THEL .

Ff(a) (ps=0.82MPa, Ts=1360K) icxd 358 ER% M6.15 R
T. EEL, XxXRZEEMY L7757 02RACEBEZERMAICE - M AmMES,
tIIREERENHEENEAZER L ARMNLD M- 2RMTH 5. HOEME
M UTHEERZ2EAMEIIEDS 2 W, BF, KWERIHERE, @WESR (



B6.15 HHF@IkHNTSx-t#HE

HLCB2AOHMBRHMICHBZRL 28 5) BEBRED L XEREE, BRI
EMET, U, U, URERFROBOERE, u~uBEEHEBONFHRE
THd #HBOFTRZEREzEELMC, PEMATILEOBBIE, Ehld
Bidc, —EDRBOHBRAFLLTWMDHE TV AN, RO#EBITL, it
FOMOEZLETHEREIIEL 2 3.

FEABEBRERIEEZERROIERS HOGMOBMMOKIICENSAE
ZHD, MBBEEIREZ-RTHELREBRWI 26, HERIZHERKO,
DREDKBEELRERT I LIERL, #ABO-C-Q0RBBNPDRE
EPREZHICBER Y. BEBOKBE, TP HREENEZBRT 5K
(REGREFREBEFHAEAL 2R VBEL LTHE) &2 —KIER
FHEHERICIVHABLEERE%Z6. 1177, #HBOQLODTIX682~8050/s
& -12.3~-41.80/st WO HERPFEET HA, HABORETHREN K
TR, BMETREShIBREICEEAPS3EDIC, WROILE

—129—



£6.1 X-tBEICOVWTOEHAEBONRRE

Case Region t T u
1 -6.29~ -0.04 ms 15 kPa 300 K 0 m/s
2 -0.04~ 0 161 811 805
a 5 0 no 2,07 823 361 0
7 2.07~ 2.16 760 330 -41.8
9 2.16 v 3.68 698 300 0
1 -6.53~ -0.04ms 16 kPa 286 K 0 m/s
2 -0.04~ O 170 762 772
b 5 0 ~ 2.19 861 279 0
7 2.19 v 2.25 820 262 -24.1
9 2.25 3.84 782 245 0
1 -6.93~ -0.04ms 19 kPa 288 K 0 m/s
2 -0.04~ 0 175 710 715
c 5 0 ~ 2.46 838 168 0
7 2.46 v 2.53 804 154 -20.3
9 2.53 v 4.30 771 141 0
1 -7.18~ -0.04 ms 21 kPa 287 K 0 m/s
2 -0.04n~ O 186 679 682
d 5 0 N 2.65 865 108 0
7 2.65 2.71 843 099 -12.3
9 2.7~ 4.62 820 091 0

BOBEBEKEHICEWTHEZIHLIENIhIDDLERLN S,

M6.16 REBEBEOMEIZEIAEZENERENHOSRLZENEST
55 BAHEOP6ONOBBRHEREVWE A2 AL 3H, #ABCO-ODER
¥7%, EHhbErHEIE

BRI ET B (80~90us) LDRBICER(Z2TWS.

D THEAKEVWS LS, BRO-RTERAZDEL, BEOERTHHE
BRICERTAREWEHMEIN S, 28, #BOIE ERVWED TR,

BEZRE,PORMLTEARBERICLIZIDDEERILNS.

6.6 BKABOBE

6.6.1 FEAESLAFEHRES
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6.16 MEEHETOENES

ERDOEBRFH(Q~(DIcHLT, BEXBERCEITIZLEHEHRFEE (WB) &
HWHADOZ7 2 PSS AYHAERE Ve, EARX (UV) RHEADOKETH
BEHDBEBR Iw, THREXR (V) BLIUEFRAFEXE (IR) BHBOT 2 b
FS VO RAHYHNEE, VuBEU ViR, D45 %2 KE6.17~6.201z
Ry, R, AFVEBRMESL L 2H6.211FRY. HREBORAIIRHNE
BENVEBENELZERLARMICZoTWS, BEL, BB T5L51C, &
REBEETOL, Q@) TREEEXERY2~30, ThEh lesEE
DOHHHER T 25, FHEOG~@TRBEITHPIXEPBEI LD E.
Tabb, Ts<1280K OEETIE, EEEXNZAKLIZHREL TH, HMBOR
BMIcEIHEEZIHRLEWbOLEE SN 5.
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M6.19 TWHEHRES
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6.20 ERARRET
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H6.21 A4FERIES

9, Ts=1360K e FBOFHQ@IIZDODWTR B &, RO BRHEH HEEGN
HAZEBLEERICAT VBEBREENRADSBLIALS LMD, ¥ 0.5asTET
LTwad, —F, JRAEGEBRABPOPICIUBEN T, 2usBEERFRT 50,
TOHM, ARARXEBEIAZY, TREHEAFARXZEALTETM
AEDLEELHEEX (6.1 7)) &, 4% THEXKLELE-—7%1E
B0, BRAREEZFEDZVWARERITLERERLLEZLONS, KWT, 14
CERFRIZL =30 EICHWE—TR2ESLN, BARKIB LY HER
E—2LU»ESZ . TCTRIUREADAERABAIEROE-I 220
T, LEBERXIBAXOE -V E2EoTWw5E, 1 F v ERKIZL =6.4ns 2=
DRPRNINVWE — D RFFON, TZTRENREDERARELLBER IR W,
EE, TREAPBLEVWE I ZE272DII, EHEBREEN6asicdbE>T
BIKOHBZMOLWESEIE>TW A,
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ChoDES4 M6.16DENES LT Z L, B, B0~
EMECSEEHRTRELABBEEVPHELT, ENFTHRIOMMICEE
LTWwa., LENST, BEHEORIZES, BEZ0RAPEL 30, A0
REHMEL (6.1 38), SETRACECHAVBEBERICANDRDZ L
WRETH S 5.

BE, BOC -7 ZEENRAENBLRINE, OHIYWLOEXDOER
BWens

CH + O: = CO + OH
ORBEVBAHELL LD H6.50EARLBRHBBBEORTF N (HZE10m) TR
NI RBEDEEZBRE. ZOZ LR, 14 VEROBIIOL — M,
FRAEBEZBLAA T IR RILARRAOWHMBLEBICR BT 5 &
E2REHEEN L. B, BE0OC—2i, BEMNRENIRKERIC
L3500, BEIVERUEKBROMPBLED L EHORBIZL2bDERD
na.

DEIR, Ts=1280KOEHOGIICOVWTRBEY, AV EHREENERIK
HEBHEERYSLTMIENTARIIS EM SN, t=0.485 ¥ —7 %
fEo ik, LROBPMICHETL, t=1.58s TELRLIZHE>TWS. £h
RHLT, THEXRRBEEOL - HEDPHILL LAY, t=1.0ms 2 —
Y EEo R, ELARNVICED, t=6.00s THEBREC—2 %S, 7, i
FARRZZSIZBRTREOPIZIBEND, t =3.0usk6.00sfFiEITZDD
—2%E3., LENST, t=1.0ns OFREXOL -V ITEFLRENRLEE X
ph3. 44 EHRIZt =6.00s EDERARROE -2 DA LETIZ, »
PREAE -V RSN, EARRREEC-IDRohRWN. £ FVREDO
HEXLEDZWRERBIZEZ IS WER, AFRARRO- 2O —T 1,
HM6.16 OENESHILRT, BRIEICLIZDORET ML LT
WEDT, BEDRILAEORIBTELETIPKRRRRZENERZR LR
&LT, Bt - RBL, ARAREXELELEZSN B,
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oK, Ts=11TRKDEH@IZOVWTRBZE, 1T VBHROLVANLIEE
ETLT, KEPSDAF VBRETL /A XOEJHE2EIIBEL2TW
5. LaL, t=09esHENBDILHENDZWEENIC/ A XAPSEIHTE,
t=1.las WHEWHHWE—IFBRRATWS. ZOAIHENFNHROGE K%
H6.21 OETRISRY., £, HREIZEXDOHILED, EThit5lX
BRBXKBORRHMOS AN, BEZL7NIT U A2HALTRLZHEE L2
WEBEBRLERI3HOT, BBRRLBLIBROZW/ 1 XTH B, ENEXIE
AFVEBHROIBEFDREABEICHWE -T2 o, LRLEIHEDEN,
THREXIEARKOL ~IRELBUB LMD, BLRXLTEWEEFICH
xS, ERARAEDRCHBHLHILD LM EH, FTOIUHEADHIZER
BT, PR HBMMRERIFTLRELLEZ SN 5,

B, Ts=1II0KDOFEHW@TIE, t=1.5~2.5si2hFTNICENATREHN
HAENhEN, 1FCEBRIBFERLC/ AXRZEBDBATLESTWS, BARXOD
HREEHICTRBEREIAHFHREREPUD LAY, t=0asHFRFEFTHEL. &
RAFEXD LV RIVIEZEL, /JAANELBZH>TWAHRI LN, KERZEFLICHE
WHDEEX LN BN, ChERKBLEERINPESPIIMABETH 5.

MmN EFeDiL, EBE{T-oE2WhLR3BERRBEWTD, HAMNES
3D, RYCHEEES2ALIW T 272 BRNEROMBBILRISMEL,
ARREEEEIEREANEERET S, T:-=1360K OBBRAFTIIBREDOH Z
REBFEHORELBHMLT, TOF2EIChZEDEE KLY LasiBEOM
BT D, Ts<1280K OEERETI, MHBIERBICSE FEMEME
THBHECHET S L LIz, PhICE>THELETIDKBRRDOERNR
RBELARNVTELIBRTIOATH 5.

BI6.1 70DLHHHE K6.1 80ENKK, K6.21 O4F BHFEN
CREZNDEBKENT LB LAEZERY H6.22TH5. =EL, L#
BRERXOEKENT WBIZIXT H6.1 1DOF—92FERHALTWS, £, %
H@TIET (WL T e(ion) ZRETELZDPDE, Tro(UVE T .o(ion)i
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B16.22 BERFESICLIIBXRENFHOLR

FE-BLTED, 7. .(BOHMBEEITLTWSE, LENST, RILKED
MYMRIERBHIEBINR TIPS, THERTHATELZBELPHRTZIETO
FEWME 7  (WMHLBFEALCEEKRFELROZEIZES. 2O LH»bH
b, REFRBTOBFBXENRIMBEORECERICEBMRT, [HEMERIBET
CEBEEh B3I er#EEIN S,

6.6.2 BXBEOHEAETH

FHEO~DTREEERZICHIIMENELLBEINEPH>EDOT, %
)T a=0.5ca’/mink LTHRERE21T- .

B6.23IcENP ELEHRERES V:DHEBERT. 2EL, ZOHBA,
KERKZ2T7A PSR IBTEZYL, 2.5VTHAOIVTTCRBELTL

—1387—



K 1.0+
=
Q 0.5 ~ N
0
3.0 Ps=082 MPa
' Ts=1360K
= 20l g=05cm*/min
£
1.0F
O 1 ]
0 50 10.0 150

t ms

6.23 EH@ICHTIENESERALET Ve

5. COROBREBEOHERE2ME.2 4ITRY.

B6.23 Tk VusH0.15asPHILBEMoTWBIRBBPHET, H6.
240FATHE, BEPRIOMZDRKEEPHEET IO L =0.6a5TH 3.
COKEBRIZL =1.20siTFHEBLTED, t=2.0nsi2HEHBERLRICHPKRE
WKERPHR TS, COKRERBBEDIENPDZZ LR, t =3.8ss (TIFH
BLTWwd, X602, t=5.0ns CIIEBELRICHLVWKERPEHRL, &
BMEEFTBEHLT, t=7.08s PFHBLTWS. ChoDKkEREXIZ X
6.23DHEKEFTLIIARLTNS.

FE OB, BZOKEENERT IO, EHESHLORT, BRENIH
2L, REXrELCHROIFHE LT 5.

M6.25 i, HESBMEEEZRIRE OBEBL % 10a0h 560anicEE L,
Ps=10.82MPa, Ts=1RSKDEBRFUHTHAKLEROEGEAEREERTH 3.
LEESLYD, S0z A MORERBRLHIT L, L=10maTIIBEBTE 2N
SEFRETHIICLPPDOTRDL D REENEL T B,

2B, BEEBYTHOI A2 BALTKEORTABART L, K&K,
WSDOLDKKMOMICERMEON AKENEET S, WhHhDLIESRBOR
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H6.24 FEKBEOHEESH (50002 %/s, L =10am)

HZ2LTED), FIEXTERLAEBAKALEBOMELRSL5TH 3.

6.7 ENOBXKICREICE

HIBETORBROKHE, BOKUTTREEAEREICEIPILIMANH
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M6.25 BHXKBEOHFEEH (50002 %/s, L =60mm)

g9, KU TR BXEENBBELTEXRRIIRDIEVWIHFYR R
RBEMR6NE LA, WHARABAIZBWTD, MENPEBELEICLEY
B elEnl, ERMTHELE

AN, URIF L VECHEBRERD A THCAHGERENRAL T2 KR
AORELTWEELEZSGNABTIX, BOKNHENPSFEXMEL, 900K i
DHOMEENEHEEEICENLONPBEIhE[1T-21]. ¥%, 6.3.3 fid
ZWiE6.6. 2MTHENEL DI, BBEHHLEEERIRE OBEML LML T
BELmmpRnzi 38Ty, ARODRMESGhE 26, BERER
BERPICREAENT 3 HETIE, BEANORBRT XOESINBAZEZDD,
50K ETHMEDRENBEINTWA[Y, COLIRZTEPEZDHDIZ
REGRESAKFED, LRRGZEDZVWAERNMAEKARICZORENSH
BeEZT, ABTIE, EESEO LHRMICELhWREROMKELEAL, BEOD
EXBECRETIARBEGOBELANE.

6.7.1 EHhEELHMHHE

BREHEORBICEhZ2REIV S 2D, H6.26 ITRTLIIC, HES
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H6.26 WMBHRESMARLANFEERAEN

mOAE2A2WMREENICHALE ARRBEZEImOStEE2 T Yy o2 L
THLOMERISmOHEA22 L, 4XDHEA2IAFHE L TEEZEHENHSS
DOEBIIXFEhS, S2EZA5ZLREH>THBROUNETOHNBEINE
ftd2», ZZTRAEEZRIAITIZVWEEGES 224, 44, bdmmicEfL T8 %=
BEDALBNRZOVWTHEBLE SENOWMEIRISHEBMTIEERL T I
TTHEHN, EOMIMETERWED, ERANLZARICEEDDHZI LIZT S,
2k, HESHM O EEZTHRE OB LI 0nn—E IR Z.

BT, ARBRREEOBERICBERRAZEFS 2D, ThHFMAREIC
WELEZBREPORHEREN L > TETHLERBIZZ2 X TOM, A&
NOFOHRBHEET S, X2, AREFINECHBAKLKENT S, €2
T, ChoDBEIZOWTHHLTEBL.

YL, AOTHBROKEFAHBRRELALEETTRICBEL, R 9 iy 2
BeBELEZLZIATHBILLREETS LT 5L, ANGRENVHBEEMW
HZERALTHE, REHRENAUCHEHL2ER/T 5 X TOMA, RWEEIH
ODHBHEOFELEET T ML WS I iR s, LAL, ZoOHMIZESE.
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1R TH0us I2TER2W, £, FOEBESFELET 2HHIES =64
OBETHHB0usTH B, LENST, BEEIHOEGREOBZELEES
F322iRIFLArLL, ARRGOE L L WO R THBN 2 ELTITBIC
TEZWEHIFIN S,

EREHNOEEIZOWTY, S/DL0IV(D=HBEENE) T, »D,
SHEBEBEEERREIDIXUTEWIZ L6, TOXEOMAHIIERE
CABEELRERGN, LCHROIAEFDOBEKAZNDOBEII/ NIV EHE X
bh3.

6.7.2 BAXBhoOIIEKEH

BLNEEAAELHALZVWES (OHIE B6.1 1 TRLAXBHER @

MIERERTEONEERTSHS), S=6danz U THEBEOMAIBVE
hEREXLEBEG (AH) Z6UICS =2dmE LTHEWELh ZREIV B
& (Af]) OBKELRMT ABELE ZOER2FLHODT HE.2712
7.
AWERBOADRZIREBEXOES, BORSRIPEBZSKOEE (FF
TOEBHEBS JCEARAEICHYYTS) T, LhEELHARRIRALTWER
W, FIh#EA) JEDEEMOBTIREKENLEWIZHEML, Ts =1100K
TETEKTEICZLABTHETLEDDIRZ2W. 2k, AHTHLIET
— Y IMATRHEBUELRANF -2 KOBELTAHZ L, HEHETIE 204kI/nol,
B SR TIX50.4kI/mol & 22 o 2,

EIAN, HERO LHEMICEANREERAOMEE2HALT, MEHLEAT
REDILFKEBEGEE X8 BL, 840K HEFTHEKTHEELRD, LIrbHR
MENBRIZCE< o2, S=6me LTHWILIZEZ XY ABANEEC,
S=2mme LTHWEh 2B AL EZBENF —HAEBEDTHS. ClcBEL TIZ,
MERMN3RALIBZWY, BREFOERBRBIES>ENDBWI NN

g

;

~
rd
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6.27 EHhZESHEHBOEKEN

TWaHDT, EMCEDMPEWIRIEEETT, DACITHENRNTHIOREHEI N
TWBEEZTEINWTH S5,

¥7, BRRAFRINIED, BETHWILAEE5Z3ERITHREN - 2
W, & chiEBEBO B, 1000/ Ts=0.815THWWANA52 3EB% 1 EE
FiTo2eZ 3, B6.27 RHEBLTEWELSIIZ, ARFIABALZVWES
BIHENRT, B%BEWEKERSEOIE F—YDELDEDEENS
R, COXERERTHB. 28, BEL RV F— 3R Clcn L T29.8kJ
/mol, @I D zx L T29.5kJ/mol & 2o 7.

IRT, AHEGRBKEREELASCIHIETIIL LI, BXELR
BA2EETIZEenaho k.
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6.7.3 BXBERERETIEHhEBEZOBE

REGREYROBET: 2BF—FICRS, LhREAMABOMAMES
%64, 44, 24mmD 3 BRICER T, EXERDPEXKABRNILNBXICE>TE
LT 2RFEHRANE. LHHRAENXES (WB) % 6.28(2, FLEDLE
OEBEREBEICBII2ENESE2 M6.29I12R77. Wwihd, FHEOFA
BREFHBENEEENE2E8 L ZBMEICE>TWS., 228, Ts =1100K
BHAREZHALZWE EOFXBAT, BEZWALZWEEHKEEIZI0% L
Tena EHEXBhEMHT .IE, Ehmahsr¥EmdysicohT 1.9, 1.7, 1.5
msE 0% FOMMENTWS., REBEIIENBIPHETIZONTIRITHEK
LTED, LhOBHHEVWHE .2 8@DBEATHHELZ2ANRZVWEGIZHAN
hid 2.EEEICZ2> T3, WTFhOBEed, BEZRRTREEIhEZER
EVHELTCEHEBENTADYS10usi2F THEABENETTIH, *
DEDOKETREENVEZ 320D, 2~1usiZPB 2O —IHHEAL Tw 3.

H6.29 ORNEEEARD L, ROGREOCOREBMBMTH 21Ub 1D H»
50.1ms~0.25ms EFTOHWSICPPBNL & HEM, FH, FhizEIHTIZ
HELIOEAMRENS. LAL, EOLIHEREOBEIZLENDOL—N
Ya—bEREITEZSN, UL LEREEZMWTIFMICELTNWS, Z0DOZ
b, MOMBHEOEEOEEN ZWE LEFIROFRDELP-EZ EMN
IhB., FE, BOLIOELDORRENHBROREARBIENTNWEZ NG,
AL 2RBEELOZEEETNILEKRELZWERTEVWTH S S, &
B, K (HHizIgn. THRR) BERHGRBLEMEOGERICIDRET S
BRMENEE LT, EANTADBOBLUAIELTED, ZRABOWE
RIT2WEKBBELRZL S 3.

6.7.4 FARESEZEIEKARE
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Mi%S =2eadD I BICHEL, BMOWIENE2RESIET, REGRREEZO
HBETs% 966, 918, 885, 8BK D 4 BRBICEX A BEDLHBEXKES2ZH
6.30i2%Y. ¥, ThEhOEFIIHARTIENESAHE6.3 1I1TRY.
RAEWEIIAEZBFALZVWESGOFEHEEKX (Ts =1280K) ICREL,
Lad, HRESHVEEZBLLEARDEFEIIBVWENRS EREICHRBIL
BHS, 30~40nsETRENEVWTWAS, &<z, Ts>800K Tid30nsF Tl
WK S, BEOHERRICL>THBEOFERIEIMMAETTLEL
BRohs, Ts BTHLZERABEBIIET TS0, HELHAL S WREEE
ERIEBBIETTEbITIRZW.

r23T, M6.3 10ENEEERSE, (2)Ts=66KDBARENDF
EFABRTERPEZ>TWSED, (b)Ts=918K TREHNO FTHEBATEK
WEL, (d)T:s=838KIZE-> T, ENOTHELYZHADTHEKLTW S,

> 010 () Ts=966K
gO.OSP
>
0 i 1 1
> (b) Ts= 918K
o 0.05r
2
0 i L 1 fl
> (c) Ts=885K
g0.0S"
>
O 1 L [
> (d) Ts=838K
0330.05'
>
i A |
0 10 20 30 40 50
t ms

.30 WMWAhA52EBAOEERRERES
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Ign(2.1ms) -
s1.0F (@) Ts=966K
=

0.5
a
O ! 1 1 1 |
Ign.(2.9ms)
F1.0r (b) Ts=918K
=
O_0.5-
O JL L ! L 1 1
w 1.0F (c) Ts=885K
a - _ Ign(4.2ms)
=
0.5
o
0 ! Il I i [
(d) Ts=838K
1.0
=
051 Ign.(4.3ms)
a
0 L ! 1 i !

BM6.31 H6.30izHKBTEENES

CDEIK, EHEBEFTHEDUI>EALIBZTHRKBPELDZZLIZDOWTI,
AP RERBZIFRE RS H 0.

FC2T, BESTREBOEARE (OHSTHARRENYF) 2HMELTH
I3, B6.320&528RMVWEONE. ROBROENEESKE6.3 3
RY. @RIBWT, Ign. (VS L kign. (WB)LEE L A RENIEZ, EARX
HLLREFERECESITWTREShEZBEXRHTH 3. Ign. (W) 6.
2712570y PLTBWEN, T, .0O5%EEICTES, #hlEPII0
SAMORERTREL AFEBAERORBIZIBERKEBR TOXRIENPSHES T
WHZEIZRA. LENFL2T, BEMEOBRESLI Y WIIOREIIEABEICHAN
TRAPIZEWETT, AHOBRERPENN T AR THEAXIPEZ>THEB
MLCEZ W,
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(a) Ts=964K, Ps=1.18MPa (b) Ts=936 K, Ps=1.09MPa

6.32 MWIAhZ2EZEBEOENARKES

® 1.0f
< Ign{UV) Ign(WB)
Qo'sh (@) 5=964K, Ps=1.18 MPa
0 ] d 1 1
F1.0r
a (b) 5=936 K, Ps=1.09 MPa [
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t ms
H6.33 MM6.32ICHBTEHENES
2B, Isn.(WVDOHMERIZ2MWICTERZWY, H6.22 KBWIF—50D
BRE#AYEVWCE, T..(BE T . (WDHMENIZEFTIRZA3ZIEHEID

HRTWBDT, B6.27T TRESRD EFETIISEREANTBEWE.
XIA5T, H6.3208ARNBSLHBEZWMALBZVWE ZDES (6.
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188K) tUBT I L, HEFPLERRIZLICHRMNLC. T4abb, HE%R
ANBZWEERIa (WWEEZEORMOEL -7 EFHRNA, Thiligotl—rik
LAz WD, DIPICRIZIEETH-> - 2hh, AEE2EAT L,
WOKUTOEEABIZ L2 2H 5T, BREFHBLTENPBETPLENL
BAREPBENS, Zhid, AREERI> THNMNABPIJ0I X bOAR
59, HEMBOBEREZERIEL, BLOWIMHEREKR, T2HLHEEOHEBR
MM > EZLORABLETEIL S,

6.8 % =

PBEDZ emb, LRBREORWEGLHIBHEL TR, HRFICKSHEE
DEXKBEEVKESBERBZIEEIP- R Tabh, AREEADIFLALE
CBWEHTTFPREAGEBEZHMBERLTD, EXOEBIKIEZ 520,
¥, BOKUEOFRTIE, BoNRBRIRE> THEERIKEET 2N, A
BHOEBERZMEHORHDL LI RELERBICE ST, BLALBALNPEZZ L
<, BusBEEOERETHBELTLED., ¥4, HOKEETIREKENZ
ML, BRABEDA T UERMIHTIETLILES.

—%, LRBEOHZ2FXGTTRRENV-ET S, T4bLH, EEFICHR
OFHEDP KRR EEB XN BRI THADRRENERILT L L DIZ, £
PRZELEMETLT, WOKUTTHBEXPEIZLOCE 3. ¥k, Wwor
ABKTEE, BRREBEFNEVWEDIESESEICKENLEND, BEORS
RBOLT, ZREEP THS> THLEMPHKEEIND., LENFLT, LRESE
AHOBEEFESEBEATE, HEORREY, BEOHFKBEVOVWTEEXELE
XT3 Ez2H6Nh 3.

EZAT, Te =1200K[EARICLTEHEKENRMEPIFIEMD, Thi
NHEMTREKENRRFHT - ORBIHOERILZANFEDM@EMNE L& 200
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kJ/mol, {EBMTIXB X 250kI/wol2 AL A ZOHEBLLTIUTNI DO

FE»E x6h 5.

(1) HBEFZ2HVWTHEZILS, RIEKERIAOBXKELOEEKREFS
M1200K 23 IcR2EL, HEBMTLI20~166kI/mold - AiEHELI RN
FHEEMTI0kI/mol A Fick 3 WO EBRERM 6 (27,28], RHMET
DILERGOBBIET TSN B S,

(2) JBXKBEN, RELERBERE,LSHBOAE - BRBEICEDD,
BEKREENBRD T 5.

(3) EBTOBAXEINEHOOKRY (RETGREFZEMELEET 52

 PREDRETIMERSUBRENEICHET ) LEPoT VS
b, BAKPRBORELESHL TEL ZTREENH 5.

ZZTC, HEFNZHBALZVWESOHREEAREX (B6.11 kKBTS EE
i) ZOWTHEBLTBL. K6.27 2R2L, MEBIZHBRAZEL T,
HBECOMBATHRDbo TS, Y UEAIOHMMBEERX, M4BHEICLTBLE
0.0015 (p:=15kPa, T1=293K) THD, MESHICLS L 0xal TOH
WHIFEALZWY, BE EHMNEVWBEICIR, ANTREE®RICH 538K
ROEDICHMBEOY vy H )T —Y OB EZYD, BEEL v UTOX
JUIAMBELCEETIE, TOERBHIIB us UTTH23256, BEE
fRELOFR 22 TREtERH 2. BE - EAONEIZ-TL %L, 2703
ZFOREBIHEDTELEERBNE0T, WA LOIBAIZE W TIZMN
BEIVUIAMOHEERDBRKEXEINTWEREBEOEKELN, =
JUI XA MOREBHPKRKBIEARTIRAMEATIE, WMBORRE, Th@EE
CHBVWIALRBATORRICEBREIND LIS 2BLBRINS, -, HXKE
RRFEARSIWT, BKACEREPHNEL, BEXFTEDKDEL, kX
BERKEHDPWEZINZLS 22T, BATRBIZHAIDBOLELILNS, LENM-
T, RIBEFEZS>0FENSH, (1) OTEHIZEL, (2) 2 (3)0
SHEEHOTHENLT V.
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&£6.2 WMEOHEBKEILT -5 DIM

Temperature Activation
Key Researchers Fuel range Pressure energy
K atm kJ/mol
Ikegami et al. Gas oil 700~1000 26.4
Tkura et al. Cetane 645~ 1000 1.0 59.5
I ” ” ” 21 32.1
Fujimoto et al. Heavy oil 710~ 806 42.7
Mullaney 600~ 1000 17.5 21.4
Mullins Cetane 1113~1243 1.0 129
Koizumi-Kataoka Gas oil 973~1133 1.0 148
II Spadaccini
-TeVelde Cetane 660~ 1750 1.0 211
Onuma et al. n-Heptane 1043~1223 1.0 160
” i-Octane ” 7 147
Present data Cetane 1210~1430 8.0~ 9.0 204.2
)it ” ” 1060~ 1210 8.0~ 9.0 50.4
” ” 840~1110 9.5~11.6 29.35
~129.8

ZZTC, SETCICRFZINEZEBOBKELT—YD55, BELEbh 3
LbD%, ARRDT—HLLdIcFDTHBL, £6.2 DLEHIch b, i
ES[BIB3RRERRREER, BAL[] WMERXERF, BES[291EF 4
— N BRRELEIRL, Mullaney 301X HRIBFE O K HER KR ICRE % 1B
HILHEEZEAL T3, LULOEMREX2 IHETEL, Chbid/ AN%
AWTHIESEZHAIRICREA2HEETIATHALTWS., LT, 2Ths
OF—FIZWOKUTOREEHTRONTED, FEHEILI XN FIZ21~60k]
/mol LEWIBIZZ - TWw 3,

Wiz, WHIZET 5 Mullins[1-6], /HhR & IR [31], Spadaccini& TeVelde
[4) I3 RBEATAM U 2B ERRY AFR AR ICRE L2 ARBE T 55
%, ¥EDBLHIBIITEAZARPICEAP DHRXNIRNL2ENT I HiEL
RALTWA. SpadacciniTeVeldeDBEEZHBWTITNKU LOBETER X
h, EHEI XN FIX129~211kI/nol e, FEIZEWELZ 2> TWA.
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BRONBEREFESOWRETT YT, AhREANELERALZVWEIER
HET—5 (HM#A) IF1210K Y ETEEMR TRV FAD 204kI/wol, b iR I
F—% (& B) 121210K~1070K ¢50.4kJ/mol, HtE 42 AL 2 EEHEET
— X 1100K AT T29.5~29.8ki/mol (HI#C L D) LBH»TWb, Tibb,
HERAKT - YRIMOT—FicEL, P - BRART YR IHOT-% I
N,

ZOZehb, UTOZEeD#REINS, T2bb, GREBOGEART
—%i, YY) TP VT RESTRETAHINBBELIIOIX b
PRELTCTEEFEZBHUEROIMERERBICL 3BXKICHBEINDILERS
Na32en6, BEAIFIFOEMPEMBULTWSINEOT—% D, WMHE
DEFECI>TRETIMRAEROBRCKXBEIN T AT EELIEN. FHE,
Krishnan& Ravikumar[32]i3, X9V OPRERLKEMBHETHKL T, 188
kJ/wolz 2/EMILz AN FE2ETWS, ¥, EE62TMEn~-7%Y, n-
ANFY Y, Nn-F I URTADOTREZALHBRTHRAKTHI LITED, 1200
KB EOREGE T 129~ 166kJ/mol 2 5 7E LT AN F EBFT W 5.

DL B/VWERLLIANLFR, REARKZRICTUNY, n—-~T¥ 2,
BMOKTAEE U7~ Freemand Lefebvre®dEKR (331 T/ 6L =18, 160~171
kJ/mol (830~ 1050K) %, HERKPICEAILA VI IV Pn-—~TH
DERFBLZBHBLEZNBS[BIORBTR OGN =ME, 147 ~ 160kJ/mol (1043~
1223K) &b, THhE6DT e, RMERBEXBEDOBEKERABRONDD
BRHEBERKEFTECRONLZDIDTIRZWZ EPIMNSE,. 2B, hE6D
MELEBREEFOFKENREMIZ, BERRICHL T Freenan 5257 A ED
2HEEEICZ->TW A,

EE, BBEBICLIERTR, AEBRLEDTHKEhO7 LY X700
v P2 hEiRDBasR6N, BLE1200K&2e L TEBMTRRERD
BT XL FH100kI/wol A FIZRART 5127,28). —F#, LROBBRAEF
~NDORRRERBROBE125,33] I 20MmETREI BV, EhW R, AR
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BRKICHIT IERESOBEBT — Y IRIIALSLOFREND 26D B 5.

Xhi, HBHEOD - BEF-—YRMBORRBICIBEBINTWEEITH
Bhb6, FRIZEAWESHLELI AV FZRTIBOT Y HMBEORREICIR X
NTWBTHEEIEW. BE, AR MU]IOHMEBRIKXDOERTIZI0.7~37.4kJ
/woll, THUCHWEHILEIRXLFHB/ERATWS, ZOZehb, HILEH
KAL) ANVEZAWTREARZRAAZBEOL DI, BRETIHHEIESR
THORHEBRYRYD, BRECI->TRELABRHEIPREACHEE TS L
IREHTIE, HBEOBEXKABIIBMBORRIIEEINSIEERASDTIEEMN
25,

6.9 IV

BILPREREORBENENRREEAINZWEBOEKHERABMT 5
2O, HREELZHVWT, THELCHREINWABEHEERTHERINEH
ETRBOTRAEBREARHEGRBTEKIEL2HEEERLE BLT,
BEELTEY EAWEATRAEBREOSEXKENBEMAZMEL . ¥ T,
EXK BBEBAETEDOLIBRARFELTWEDO02RBETEEHT, 20
MWz —KAUARABHEFHE, (F > BROBH, FAOENE, THE HFRH
BOZXBH, KKXOBRERELE2{ToE. Fk, HEREO LFEMICEHN
REAOHEZWAL, BBOBKBRIRETILRKBEGOREL2ERNICH
RNTHE. TOEREENTIL, 280 BNTH 3.
(1) FEREAEBHORMNEREAKICKL 2B KENFMNIE, EH 0.854Pa
BWT, REUDOEHEIALFNY T-=1200K%42EI28FZ L, &R
il T B Xk £200kJ/mol, KBTI & £50k]/molic 3.

(2) HIAMIPIDHAELINDFEMUTOBFTKELRT—YIX, REAZRAMICEA,
HANVWEHMIZEBLE2READFERI>THEAEDBDIRIAVWEERS
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(3)

(4)

(5)

(6)

(7)
(8)

2%, BEAMOFXERERIZ, HHORBPRRBICEBEETSD, A
HEREBZTOY Y Y Y VIRV TRRIZE>TEL B3I V0
X FOBMMERORMILERBEFIXEIhBLE 26N 3.
Fhiin) SELNEEMTOEXENRT —Y i3, BLFESEIIZH
BERXRAUHESCTFTRAEBESN _KRBENICE>TLEIEERIT S
BEcEehEALOIREWEEZS5 25, KEBMOFXKENRRIE, M
DERICHEBINDLEZLHN B,
EXKBEREIZBVWTIR, £7, HEE2B SN T IHERREIERY
OHFEXRLAF U ERLZF> THHBILRIBAREIL, TREXEMED
BEALHET 5.

BREVELAROBRRBELT, BREOCHRIIIZIFHLESIZL
TKES EAEIN 3.
AEAFALZVWE ISR ETHEKTEH > TWARBRER
A, LB %2BIIVHZICLD, BA0K EFTEHEXKITRE & -
=,

AN 9513L, BXEPEEINE.
ALRESRECIESL, BXABICBIIAMBMIEHNERILL, &
BEENVHEABLLZHOEBERBTY, EHOHFBRENHMKEI L
.

2 £ N K

[1] Mullins, B.P., Fuel, 32-2(1953), 211.
(2] Mullins, B.P., XHEK[1]D234R—.
[3] Mullins, B.P., X#K[1]D363R—Y.
[4] Mullins, B.P., Fuel, 32-4(1953), 451.
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BTE K W

BERROHACHEUIWHEOMB 2L TIHHT X 2HZHMBIEIKRAL
LTH»EZDAELTED, TENREIBERICIH>EZRENRIATNWS, Zh
2, BEBRHEEL I VWERABESGRABRBEOE K, MRBARE, XE#HERY
BT AERAZMENEBRL TWEWEDTH S, £2TC, ARXTIE, B
BEROREORBYTEIMN AR L3LITRLAFPRABEBRELANT,
HEXKBFEOKEHEE, BIXRR, BXRRLHELMICLE TORIZ, H
ERBOTRICEATRRIEFEMMELED—D2L LT, KENGDII AN
HELZEBGLL, BRURDHAKLTRILT S HEELHEREL .

ZOFwME, ¥7, TENRERELHEBORLEEMEIHEALT, €k»
GRBT—IYHBOTZLL, EOREICHREMOE N> EMEXICKR LM
R, HMEZMmMLXEE.

D&z, B, BEORSEBMICMEL T, MAEZTZHEREOS WP MER OR
WL IR TS WO ESMRM (Group Combustion) RAHFPXFINA TS
M, TOEBBORIEIZIZIZAEHBAIATVWRZW, I T, ZOFH{LE:# % B
LT, HEOBRINELAEBEZOLO, & IRBRRICHER L B miH
DOFEERE LY, KEFOLZT, EOEEORBT, 0X5MbNE&-
TWd0», 2H:\EL %,

X6, [RBBEREBRBRKELEOBELWHLPICT I L DI, BRENFESHSY
BFHRICOWT, "AERSIVWEHBEIRK KL OERZMEICL E.

BEREEZOBEXBRRIZOWTY, #EXPLAVWSANTWIHBHEEICK
PRBAEEDRAZRIRL, »oHARELmMLEEEE LT, Bo6NEE
Bz, BROIFIFIREREELZAVWEMARECLIIEBT—Y el
THEEDIZ, BEWREEEZMAT, AREBEGPHRBEOBAKBEARIIREITE
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ErWomicL k.

BT, SohEARAENELDTRET 5.

B2ETIE, KEBWOEDIZ, OH, CH, Co 7Y NIERLDEET
PRLEEEETRLT sERLERFEMREL 2. ORI TRED AL
5%, MADEBT AL LEATES. BoREARKREL UTFOEBNT
»5.

(1) FMELoWTid, 1HOREHERETFHT 4NV 2B TEFT, Bl
MEBsFoc LB, HRRNAOENSI S HLEARKBEBEC L
MTEZ OHEREALIZERIE, HALICHLTHRILIEHMNE R 5.

(2) MEEOWT, SHROXFBT 4Ly 2w THERS LIcHREM
EAFEL, ThER8Ts5ELMRTICLICE-T, BHE &
S/Nb, BHEDCHAREBHMTLLEIEsRE LirL, Zh%C.
BRXCHANTACLRBEL, HETH - k.

(3) OHIZOWTHEHIRTOKEIIHLT, 72, CHE&C:2 I2DoWTIiZ
FEAICH LT, BABMsEEORMERLENBoNE F2H
M2 H LT SRME R R EHE 6N 5 TaN S 5.

(4) CHBIUC. HEXAVPRBARDEARIIOAHRT S0z L, OH
HEEIE, MIERSEEE RO, SRESAL S 5 5.
BIETIH, BERBOSZWFRARB/ —F 5 BEL, REEELXE
TEKAREBOREFEIL OV TR AT o2, ©LT, REEEL 6T
TUNY - REEBRAROMMEELAELE. CORBEENT L, o

EOEBNTH 3.

(1) MEEELRETSEODOKEREEBE LT, KAERER, o2
oL YEH, OHI U ANERRBON, BREOLDIBEWT, K&
WA UEEAOBRAME S 28R EENRET S 5.

(2) REMBOMEEET, REHE L SIEROCENL, BEOYY
F L PRI SR THRST 5.

—1568—



(3) WHEBBORSEEILZ, #REHEIRTWEAT Y EEENICIET -
T3, FoMAERIBIEETER A

(4) REESLDRIIEVRTEHIENIZYE, FEHEBEEHNENNZWELY,
BAETH 5.

(5) ZTunry-BHBBREARORKEEZRAICTIRENG &iHHT
PR ENEET 5.

BAETE, FRABBXRE R[BREMAELOBREIIBEWT, OHEREX
EHOBBRGHEBE AN ABELORGMRAFANE. IR, RERIGHEE,
R, MAEROFEHEATHRILL T, HEKLOEMELBELE, 20
SR, mEESESRRETOXKEIRBE ThIC5 &K< TRBEORFAH
GMIZTER ¥, FHUETIRS Y, FRHMEAFEEE2EHERE» L,
MAEEECHMBEROEHO-HZ2BOICHSZZI LN TEE, BONEER
X, UTOeBDTH 5.

(1) OHERXEROBESWEAXELORESML LRI SZL, WEIC
RBRWIGBEREN B 5.

(2) OHBH*X, C: HEXORMBEBRICEI>T, WAKKLEEBEBKED
HEICOWT, HELHEBALHL XD ENTEE,

(3) REEBOLBIZ, BASAHHEMT 3o TRIGERKE M@EE
HR VOB T 5E51c8), YAFPRARELOFRABRM L GRA
BOREL-RBHEL2L > TRARBRT 5L D12k 5.

BS5ETIE, FRAEBAE [BRBRAELOGRMEICBEWT, OHNY
FECHNY FOKEFENR, I —HEALX (RFRAYNV) BE6TIFYyT I « N
—ZA b (HEHORITEE) 2ARE-YL, BRABB LU ARY LR
170k BONEERERETIL, 2E¥DLBNTHAS.

(1) KEREXZ F[RERNOAOHBLMBOEREK TRABZINLT,
WECHMBENRER £ E T ERTHREBEIR D, 2FD), HFER
ABIRBICK BEBEHVEZ > TWEEDTHS. &<z, REBEEMBICH
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(2)

(3)

(4)

(5)

WRSH AT, MaEORMEEDEDI, MEREENSHhEN
MY ML, REEEEZERTIDOTH 5 5.

BR#l&icrrbsd, OHNYE, CHNVF, Co NYFOKHE
BRRES, t{RREOE—JOUBEFDHIIHARBLTWS., TOZ
EhH, REWRF—AVTRABL, RERMAGOZVWARERIILD
54, BBEKOBETEIZY, TRANSZIHEBMEOHIFXIERB TS
BIrmamnsd. EE, NRBSEIEEHBRITE L %S R
BN, TAHFCHBBIWIEC: NYRFOREEBZTIIELHWE - %k
5. DFD, OHFRNZMED SRS RIS EE ORI LB RS
BINAT—NVDOKERDVEETIE WO RBHRELL XD 5.

BRHEYNEL, PAEBAEWERICIR, KAV — I Omskix
OHEXA2E->TTFRABBMLTWENY, FDOHIZEFLTWB 27T
TONZAT—LOMBRIINFRERTED 2 WIINRBRRIKL2T 5. *
hwz, HEMRL, SR LTHERELZ L > TRER/RET> T
3.

REFANKEL, BEERCEVWES, 22 KERBRICBEN
TETOMBHEINREARKLTHOTWBEEOTHS. LrL, T
ABBLTERPISIZEDIZONT, BROE—FHIBRISONX
WBEICRON AL D%, REBEAR ORAMRBROEBEET S LS
% 5.

L eHbBMOLSIBEEREIIHL TR, HEAKIIHSHICR
TRABEBROEERLEICHD, BREEHTIE B W,

BOETR, BLPBAREDHBHERNRRIIEGShZVWHEBOZKE
REBATH72012, HREBLZHAVWT, THEICHREBINZEZBFEEEST
ERIhEHETREOTECHBEERHGERETAHKTIHFELERL .
ELT, BMELTEY VZAWEFRARBEOEKENRMEZMEL ~.
BHET, B BRBETLOIIRREVELTWIONE2BHT 5EBT,

—160—



PRFME - RITABNEHE, (T BROBE, KRREXOBRNE, TTH

1,

HERNBOIRBH, KEOHGREREZLE £21To%. ¥, WEHOL

RACE N REEHOMHELZWAL, HEOEKABRICRETIAREGOEE %
HEMNICHANE ChoDEREZBENT S, 2EDOLBNTHS.

(1)

(2)

(3)

(4)

(5)

(6)

(7)
(8)

FRABBHORMEGRESAKICL 2F KEBENFMIZ, EH 0.854Pa
KBWT, REBITOERRELIRLFN T=1R20K2KICAZEL, &
il TH & £200k/mol, {KEMTE & €50kd/molic%i 3.

FRlA) AEDBFRMTOFEKENT— Y, GRERRICHA,
HE5VWEEAMICEBLEXERADHFEICL>THONADBDIREAENWEER S
25 aafloskKEhERE, HBEORBCERICEBGETHD, A
HERBEEETOY YY) IR - U 7RRIZE>THEL B3IV
XA MOBMEROFREILERBEFICER I3 E X 6N 5.

FRMAD AEDEEMTOBEXENRT -5, HLERBSERICHE
BEREZAOFEDPTREEBENP ZRENIZE>TLE 82T IT 5
BacEohZbDlciEiWiEA25 25, BRUOBXKENERIE, WiE
DERICEBEINILEEZHNS.

HEABEICBWTIR, ¥9, HENL2ASHIIHELRMERN
OHEXEAF vEREH > THHBILREEZREIL, TREXLZES
BRANCLRET 5.

BEMVECERORRABRIT, BREOCHRIZIIKHLESICE
TKRKELEAER S,

AEZMALZWE ZIZIZIKFETEHEKTEICHK > TWAEER
M, ARBEAEZZESZLickD, 840K A FTHEKTEEL 2
7.

Al %M T313E, BEXKELPERILE,

AARGAECIEDL, BEXARICBI 2 BERKIGHERILLL, &
BEEVHFEA2FLLEZROBEERBTD, BEOEBREI#EI N

%,
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AMEIABAZ TEBRM T EFRBTEME BV TTPRELOTSH
3. ZOMBEEYZ SR ERZCHSAE), ARXOREELTD
RECEMAWEEWASE KEE£ %% THLT, SATEHOBESRL
£7.

ABLEELOBIBEO TR, CREHECEEEWAEWERETEHH
B S R Rt HIE AEME RE BB B REICHLTLEHME
AELET.

KB, FIMRERZCNS L MBE B> 2 AMEHBE SAEA %%
I, D EBMOBEELET. I, HHEBIHLTSYEEEE > TH
EEWEAETHMMN MASE RECLBHOBERLET.

AWEORTICHE->TiE, URWESCEBLARER ¥ 2% (BdE
HhT¥E), 8 A (RREREFARN) , SBOAEREE HEHHA,
BAHTHE, SRR SHEH HE2R PEANZ, BENZ, Bk
g FRER OREXZLDETIMESTHRORLABNEVEEWE, &
CIRELTHEERLET.

COED, TZRBEETEPOEZLOERIZHLBRZEHNPEDEWE

EFnkEZeizalL, BE<ER#RLET.
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