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a) One intake valve operated
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Motion

Piston

b) Two intake valves operated
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A FEA Hole Wired] 93 AFE &
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=7 W3d WiredGol A Heke AYLS R
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E4& 83171 vl A E Circuit Control resis-
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KM 7188 A7 FEds 97

% #8 $37/(1)

Steady state flow rig9} engine motoring testol
AHg% LDVY FAA = TSI 9100—8 model?)
3 beam, 2 color, backward scatter mode®] Argon-
Ion laser systeme A3t dA4dY HA
WIEEE £4317] 98 1-D FedA 43S
FYPH O beam A=488nm<! blue beamS A}
£33tk Steady testo] M= noise AAY FE9
W34S 9 single bragg cell® ©]-83} beam
effective shifte= 5SMHzZ ZAAIZAT F AYPA
laser powert oF 2W=Z 1.2 signal processors
TSI®] 1980B] counter& AH&-3tSith.

LDV data® counter®] data interface porter IBM
AT computerE interfaced}4] computer memorysl
A8t 21, data transfer conditione counter®)
handshake modeE ©]434 valid data &5l
A& AL, burst®] N cycle 322 $3 compa-
rison 7% 91t} = 100 MHz¢) analog oscillos-
cope® 3l burst® {2 AT Steady
AYA LDV data® Z8AT 220709 data® A
Aatd f54x9 HAEEE T2 motoring
A2 CA-velocity data®] 83 data FRE 93]
e 15000— 2000070 & A 4-3te] data X 2| & 3%t

LDV systeme X—Y~ZZ Imm ©$9 o]4o]
7Vs¥ milling machine bede]l THAA P&
3= F< optic align®] W3Vl YEE Qo
ZAYAZY olFd AFAE 7I3A

Fluidized bed aerozol generatorE seederZ A}
835 21 particle scattered intensity$} visibility
facdorg & ®22 A7) 93 08—10um9 Ti0:Z
93l focal length7} 120 mm2l 3¢ A&zt
2730l 3} fringe space H]7} 06— 082 A o] &3
HAu|Q 0589 ZABIEE 3Ych

A8e 3 23ANAY FHo] BYF quartz
RHE oM ESLE ARSA AFHI} F g =
ARAN ZHE FY3H. Data rates 23
20-500%62 & 347 34 data AT 22002
3ol £x9 HEHE F3Y

222 FHRS 2EF A
oA F71EEZHS AHAELEH SFAA
Hoj A 714 48 19 229 Z& MSH XEE

RWEHTHT

Adae] EFYXEY LDVE ol4E AARE

AgE FP8ta.

Spark plug F99 F554& H3t7] ko
engine block head®%lA cylinder head WHOZ
5 mm FHHNY cylinderd: F4]olA wtuet
2.2 03R, 045R, 0.6R A7 3}, 045R ol A cylinder
g2 +1mm A9 54E& FHFLE 3
Aok 04R H& spark plug? electrodest 7H3
Y 3A4AIY YL 1Y 2394 R
F3 glev LDV-Engine Systeme 1§ 240l
veht sk

AFL A 2 05%H <] FEE 717 20Hp-
VS motorg °|&3td AAJHAFE 2FIAHT
#AEZZL d39 44 AAHI = 2L 713l
quartz® F-FH3Pen I A7]= 16X8X5mmol
. LDVY focus lens® A Zolt 120mmE
AH-SHQ AL, A H 99 noise ¥ lightE Al
A&7] Y9 transmitting beam®] F3}9} Atehgo)

& 3 Tl focus and collecting lensol
coverE 4 Yok

Data™ crank angle 50CAS windowZ 3t a7
A MolZ F7HA ¥ crank windowtllol 8071 <}
CA-velocity data® tom, data rate™ 123 150
—30070 =%t} Data rate= compression TDCO
7}7+&4E particle concertration Z7H2 3 3
7v8t9 o1, piston ring assemblyS A A3}
Y 2PoE FFEYL, FEFE 9% win-
dow foulinge &5 8L o439 9t
o dAIAF, & SHANAY FHo] EYF
spark plug holeZ %3 quartz windowE oME

2.2 AF3A b2 A YA Swirl velocity]
ensemble average®} turbalance rms@t-2 thS4]o2
T3Ath

Uto=4 £ olk+4E i) )

ww=% 2 [0, )-1w] @

k : crank angle of measurement
A8 ! crank angle window
N ! total number of data
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BC : BEAM COLLOMATOR

BE : BEAM EXPANDER(X227)

BS1 : BEAM SPLITTER

BS2: BEAM SPACER

FS ! FIELD STOP

FS1: FREQUENCY SHIFTER

LS : FOCAL AND COLLECTING LENS
PM : PHOTO MULTIPLIER

ENCODER ‘uuﬁumf
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20 HP
\ O
N ~E
Vae

’ _-| I:l \l s
SURGE I ! SURGE | __ 10 ATM
ENGINE BED TANK L TANK '
4] B
\ /
— I \
FLUIDIZED OSILLO.
BED I
SILICA COUNTER
GEL i.———
SURGE IBM/PC
TANK I
ROOTS LASER PLOTTER
BLOWER
X—Y—Z BASE LASER

FROM ATM. —!

=

Fig 255 dA3A4 2000rpm A4 Z4
Ae FL/EA A ddoAe AL :
EYE LDVE ol43] EF¥% MSHAZ o
A 23 Aol 2 BH MSHAZY
s AdY 4594 271 A9 gl 4
Ay yHo g 7o w23 XEM FeE Ze
23 g7l AL 9% 4 H1dee &
15m/sold UeERta gl wtd 71E dRe 7
L Add F4344 &2t o LmsE W
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= 18l 2.5) Swirl velocity profile H|i
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Speed : 1500 rpm
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@ 304
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I8 2.6) Swirl velocity H|i2

UeRd Aotk FYHRAA F43719 Adduy
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dquA FFE L A 2ET EA37] o
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AT F7td WE JF4&x9 WIE Y3
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FYHPAN AHE 979 28R AdHE
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38 2.7) Engine speed H3l0f| mE Swirl velocity Bl
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Speed : 1500 rpm
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13l 2.8) Turbulence intensity B|m

Fig 295 MSHEEJZS £3H 194 47
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4

12l 2.9) Engine speed B3l0f M2
Turbulence intensity H|@m
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