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Development of high-speed imaging spectroscopy for Rapid Compression Machine
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Abstract; High-speed imaging spectroscopy system for a rapid compression machine was developed for obtaining the
khowldge about the spontaneous ignition process under SI combustion when in-cylinder turbulent flow field was generated.
The in-cylinder flow field was generated by setting a perforated plate in the cylinder. Normal -heptane/iso-octane/air mixture
is fuel employed.The emission light intensity of CH and OH of spontaneous ignition was detected. The generation position of
spontaneous ignition was observed by the height of emission light of CH.

1

£
s

BRBE ARV R E I X 0 PRESBE L 13 B =R
DO ERRD BN TS, KAEASUKFER Crde EAE
W EDNTHLN ) v X ZOFRAEZIVIHTFHNT
W5, Sy EE, KRERRIC LY RS VR
PR AR E 720 AR AKT 5 2 & THEAIKRS)
EACSELHEOZ L[] THY, HEMED RN &
5. X TS - BT S 72 DI H NS
ZABRKOHBERF LTI ENBLTHND.
Hibi et al.[2]13H CUHEHE 2L E (SRCM) DRABEE NIZ %
LR AEFAL, ROENTERS A3 E S EELIVR S &
PleSED LT, J X BEORRCENE A
L 7-. Watanabe et al.[3[iZELIVIR S 2 —EIC L Tl A 7
—NVEELSE, MAT—VREFERKEOET) 5
e ) oX o I —V NIRRT T EREL
72 LvL, HFRESKERN /) v JREIC L
MIET RN H D IO LT, TORELZEREL
TERFFE STV, 2 2 CARBA%E Tl fE N &
A SRR B 3 G R & ZE IR S IR RE I S B AL T
SMREIC L VAT 2 H R e FEE LTREEA A—
DU TR SRCM I L=, el e LTHLS
SRT LTz,

2. EBREBEKOFERSEMH

SR CIT AR Y OB W ERERF ] 2 B C & 2 A
AR E SRCM[2,3]% 1 L7-. SRCM [T%E#KED 1
Bl DEAMGRRBEATRE 2 i 3 2 48E CTh 5. JEMARFFIE
F5ms. BREEE DM AL TRE TH 5. FEERSMT
HIHIHET) 0.1 MPa, #IHHEEE 336.15K, HEEED A T D
B | 20000 fps, JEAFIIL 16.3 TH 5. BAEHE n-
heptane(10%vol.) & iso-octane(90%vol.) DA B kL2 H
WA Z A0 & Lz, H&EHIF07 THD. RO

Perforated plate

AL DD Y H o~y RIZRD FF 7237 7 4
TN BH 15 mm D E SIZNOEE DS 60 ET SR
ZHAMREFEA LT, EMEITRICBWT, JEMHE A >
WXL ESNTRERD SN E Eimd 52 & T
HANRENG &2 A ST TVWB[2,3]. BRE A KERZ X
D EEACBIE T D 7 R s fiRRe, ZEf o fRRe I
LA A= U T E ARSI, BT D E
ZF KT 200~600nm & L, HIESKEEORLIRE D
R 2 2 JE L 7=, Figure 1 133 & 9 1240685,
R ) A T &Rl L7, Figure 2 (2 FUR AT A
L 7R DIRBEE OIX 273, JIEFRPHIX Fig. 2 1238
% EERER (18 0.1nm) T D, SIABERSR TIIpkbE
ETFEICERBE INZ S KT T 7Tk LB~ KkKE
BT 5. LoT, BIEAKTREE Lo KT A
MBIEETH T LN PRI D - OBRBEE R OAHED
O FEEER E CAREHPE & L.

-~

- Sapphire window !

Emission light

Mirror UV  camera lens

Figure 1 Setting method of the high-speed imaging
spectroscopy system at the experiment
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Figure 2 Measurement area of the spectroscope
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Figure 3 End spectrum image at compression and
experimentation combustion image
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Figure 4 Time history of emission intensity with each
wavelength
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Figure 5 Time history of emission height of CH
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