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Radical Measurement Technology in Constant-Volume Chamber
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Table 1 Experimental condition
Experimental parameter Condition
Premixture Methane-air
Pressure, MP, 0.08, 0.24, 04
Equivalence ratio 0.8~12
Temperature, K 3132, 4532, 403.2
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Fig.1 Schematic of combustion chamber
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Fig.2 Incoherent light scattering processes and
spectra
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Table 2 Present Research Summary of Flow Visualization in Engine Part

Researcher Engine Spec
SI Head isualizati
Nation | Depart Name Type | Bore -ea Visualization Measurement
CI Piston
3000 D
Cylinder liner & ce
SButes | SI 4 92 : . camera flame
et piston(sapphire) flont erowth
General pe o-n o
roof High speed
Motors .
Alkidas flat X camera
SI 4 92.1 piston head
Peterson heat transfer
process
USA . Cylinder head | Two high speed
Sandia g1 & vit d
Nat. | MGreen 2 | 93 pision video camera
6 orthogonal
Lab. . .
schlieren image
. Patial cylinder Laser sheet
Cummins ,
. SI DI | head(10mm) & | (LI method)
Engine Loye 4 140 ] .
Co 13 liner(12mm) Soot Imaging
(quartz)
B Phist 75 Laser sheet
enz ster square
SI 4 q Cylinder liner Smoke
Lab. Muly X75 | piston .
Generation
Piston & patial Laser sheet
West BMW liner (3— direction)
Hartman | SI 4 flat L
Ger- Lab. (HTD : high LDV flow
many turbulence port) analysis
Small circle LDA system
Nurnberg| Dust . .
. SI 2 flat | window in head —LSTM, TSI,
Univ. Tropea
DANTEC
4—windows
Herwerg| SI 4 73 in liner with High-speed
Stuttart | Zroglo 73 orthogonal view schlieren
Univ. (Disc chamber) photography
mcline High-speed
Aust- | Melbour-| Kamar | SI ' Piston head Bh-spe
. ) 4 89 pent- . camera
ralia | ne Univ.| Lambe | 10 (80mm Bowditch) . .
roof Swirl ratio
) 4—windows PDA system
.| Pitcher CI . . .
Austria Wi Cl 01 2 170 in head with (Drop size
igley , orthogonal view | and velocity)
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Table 3 Combustion Diagnostic techniques
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Elastic Inelastic ;
scattering scattering Abigrcggé)n Nonlinear optical process
process Process P
. Resonant Stimulated Raman
Rayleigh Raman line of sight pain/loss spectroscopy(SRGS)
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Mie !
‘Raman absorption effect(RIKES)
Stimulated Raman scattering
Fluorescence Hyper-Raman scattering
Coherent anti-Stokes
Raman scattering(CARS)
Higher-order Raman spectral
excitation spectroscopy(HORSES)

Table 4 Interference Filter Characteristics

Observed Observed Filter
Species Spectrum AcCnm) Band width Tranp. A
oH* 309 nm 3101 10.0 nm 352 %
OH* 431 nm 4323 12nm 492 %
C" 517 nm 5155 16nm 65.0 %
] OH* Reflector 99.0 %
D/M Mirror CH," Reflector 970 %




18/ #&

= Hd 150We] B2dlgEE A4l Ha
He gyl A9 Y9 =2JHAA T2 A,
TAHEH Fo] glo] IAFd=vte) o5 FAFd
A xzo) &8 OH*(309.0nm), CH®
(43120m), C;*(5162nm) 9] SA Ao W& &
Hew FEg e Felth

32 Mg

321 944 PEEnd $HAE E3Y
Figdt £ HPA ALgdE d4d FFH)
23T 23 BAE vdehdeh I8N B
Hhopgo] A4 Fder RE HAPF WA
3} ¢33 (Flame luminosity) & d44d=2 2 H FS
AL BoEA FFLD2(E=200mm) ] o5 F
AAFu A YAEA HolA ) HFA=F
o tel22 A2 FUHLEEAF A A/
AZ 1 43050m/10nm(CH* St ZW=4), 5140
on/125nm(C* S M =8N E o] &3 2H3
o #AE BHFRE BE ged Fe AHA
A9 e dvrg FHATE F34 BE (inte-
rference filter ; band pass filter) ol 2138] Mg
gozhggel Ao FAAFE el 2 A7
A NEzz wugd { FEE dejy H5 &
Ao FEHr}
322 TEHTH
A
gelgdEs e 471 gEAeE Ja4gH
& F94% gejgapdg-g #3380 A8
ofllgt ME|AZHEeH FHs)A g vl eks|
42 FEA A oF o, ol &S MCP(Mi-
crochannel plate)& W% LI(Image intensifier)
o] 98 7}tk Fighte S £343432
ety 98 AHeE BEAE VEn i
AZHA A3 2 9] chle HIFAR YHHI chl
T AZEA AL Ao F JYE ch2dl N H2A
35 o) 3&3FFEFANE LAY 100nsE <t
AE7E 45 FA0 FEAHNET} (I8
sastdA %8 T CCD 3dd 4490

FE2AA A Q8 eSS

Eﬁ o e = e e e e T o - = -

—

18 v v
—a— t
’6 i w‘,w"""m C ek e TETTT PPN S

s

o

o

Bt b B

} 12F

& 0

a

A - TN S | tungsten lamp

3 ] S 1, . R

2 af -Oﬂvhu-nd...ﬁ...../_ 09 num
oF-- lll?*h.’.

200 300 400 500 00 700 800
Wavelenglh, nin

Fig.3 Spectral characteristics of tungsten lamp
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