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AL N L5 BEh A ¥ ORI NREN R AR & BRBEEHEIC B9 298] SREL, LT 6 &
Xois.

1 E TR Cix, MER - HHREMEEZEOBIHEHT L UM 2R ERHEL, 5 O EE Rk
T B2 DD T T U REERANC BT AR ORISR OV THEEL L, KRR OESREBEAT L ¥ T ER
SNAEMEE L ARG COENEHLMNIL TS, T7hbh, @a%nomhoasEfAk= U b
LRI A T D UNEETH DN, ZHEERTHIEEEEREICB T 5= O BN E
FHAIE AT & ELTTRBE R B IS & 59 B LIRS D D BEE DML AV ETH Y, TNHEFEBL, BHBL U YA Y
VTSRS DFEEIR — R E VA R by TIRIRNRE) - BREERAEIC S 2 5 B OVE ElEsE T o
KT 2 AR X D EN I T S 22 K DAL TR & RBEREN R & OBMREZ A LN T D 2 EBRARXO BN
ThdLEBRTNES.

%o % MEEREERTOT DU EGNOREIENT] Tk, BRoBE8EEHAT P THHFL L—AHz P
O AR LA 2 fer U, R G ER PIV)IC X DA EFHIZ1T 5> 2 & C, @ERBERIRIZR T 5 H NS
FEEZALMNICLTWS. T742bb, PEBEOEEE A F oA —T'Y U IEICX Y Fl =P v bR
TEOBRB AR P 2B L, KB EEr (PIV) 2 VT 10000rpm £ TOFMEIEHE 2 R THIH TE
BLTWD., WK/ VLT ORFIC 2 MOMBPIEAR S, AR WAERSREZE LD RE R — RO T
HHZEEHLNIL TS, Tz, DDV TEERIEZSEDZ LT UV URINDOAY — L&D, i
WX DELRBILIC K D BRBERER R RETH D Z L EZHAL ML TWA. & 518, fHIEERE ZRICZLVET LT
OBMHBEFRENEFICEL KT 52 2R, EEEERIZ O TH R X 2 R85 F rTRE <
HHZEEHLMNMILTWA.

B3 [ D UBRBEENOTLREE DL T, WSROV A 7 VT2 X A BT A By L IR EL iR BE
HEOHKICHE LW A 7 VEBNELFRR IS E TN RMER 2R L, sy, LA 6 & ONEEFT
DY A 7 NEF 2T D HT- R LR AN EHEAIRE L TWA. $7bb, 4 2 ECHE L b2 5
BRI MREEICILIR T2 2 & C, X 77 Lb— ML @M E L S fe ko o ¥ Iz B O TSRS
PIVEHAIZ B L, VA 7 VAT WAV ORENET B E D~ A7 AR E LT, g RECE
YIRSy & SLIR AR I BT AR 7 4 V2 — IR EREL TV D, ZOFEEZ B AERSFMIGEA TS Z & T,
HhH & 2 TR & ELTRREEEE L OMICHENH 2 Z L 25 L, BRE LMY 4 L2 —1EOFINE
PHEEL TV S,

BAE DBBY YY) VEET Y ORNREENT T, REER— hEEon Y ) CEMEEE S T YA
VTV UNIHIE TRE LI 7 4 VX —EEEA L, MBI 2R R & 2 cxd 5 E A b
VR TR OEELZFA LML TWS, Thbb, =Y U BNOTRENEH I R 5w 0 B R R 4 fiERE 10kHz
TO PIV EHMNCAERLI L, ZN5DOMENLBKEEIR— M2 B SE5 2 & T, WRITRTER SN Tk
T EREATRAR e CHEFFCE B 2 &, MR OHEME & BICELFBRE BIEKT D Z L 2HLMNC LTS, i,
WSATR CTER SN RN EHRREL X VT ARICEBRT 5 E A o by TRRAREBE(bicETH D 2 L &
PASICL TS, BT, BT 4 V2 —ik% AWV CRLFRME O FEM 2 #8565 5 11T 5klz BLE O BRI R EE A
METHDHZ L, BT 4 VE—EON y AT RFEBITREITEOE A F B TAER SN DY A 77— D
EENZ KN T A EZALMNI LTS,

%5 & WKM7 /31 A L ARINELRIRIL L IRBEEEE] <, @SB CoR KK T 2R S5
MENRILT NA A TH DX TNV T (TCV) IR LR E U A D 7D ORNRENR %
HOEMNILTWS. 37205, TCVDRREEL 7T » TR 5 5 COFHFER S, WKV T EEHoObtE % -
HEX®2 TV #HWDZ LT, =P URNOZ TR E RIBIC#RIE T, MELRGEZTERTRETHDLZ L%
LM LTS, £z, A0 FMA 4 KT Y OREERIR &R 7 4 V& —IEIC XV B DB ELTR
TREE & ORICE W H D Z 2D, TCV BRBEEHEICH N 2T A A THHZ EEH LML TN AS.

Fow Eml X, EECHONEREREL QN D.
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Due to global and urban environmental issues which are represented by global warming and air
pollution, technological problems related to engine combustion technology for automobile varied across
the ages and each problem has been overcome until now. For a next-generation engine for automobile,
however, higher thermal efficiency and higher power output are required. As one of such automobile
engine which has both of high thermal efficiency and high output, a downsizing boosted engine is
promising. To realize this engine, it is necessary to establish an in-cylinder flow measurement method in
high engine speed range and a decomposition method of turbulence component which contributes directly
to enhancement of turbulent combustion speed. In this thesis, after realizing these methods, in-cylinder
flow characteristics and combustion characteristics were clarified with focusing on relationships between
turbulence enhancement and combustion promotion by an intake switching device which is reduced output
loss in high engine speed range.

An optical single cylinder engine for ultra-high engine speed is newly developed and optical technique
is established. Characteristics of in-cylinder flow up to 10000rpm were clarified on the optical single
cylinder engine by applying particle image velocimetry (PIV). By extending the constructed optical
technique to high speed PIV, a time filtering method for turbulence component decomposition from
in-cylinder flow is newly proposed. The proposed time filtering method is applied on the enhanced flow
field like a downsizing boosted engine. Turbulent characteristic induced by high tumble intake port shape
and effects of piston top shape on the turbulent characteristics are investigated. Furthermore, appropriate
time resolution and physical meaning of cut-off frequency are clarified for the time filtering method using
high time resolution PIV data up to 10kHz. Characteristics of in-cylinder flow by the intake switching
device are also investigated and it is shown that tumble flow can be enhanced by the intake switching
device. Finally, it is revealed that turbulence characteristic obtained by the time filtering method on an
optical engine has high correlation with combustion duration on a metal engine.
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