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Abstract

The structure of premixed turbulent flames in a constant volume vessel was investigated by using
a laser tomography. The flame structure was visualized by passing a laser sheet with 0.2 mm thick
and 2 cm wide through the turbulent flames to obtain their 2-D images. From the obtained images,
islands of reactants as well as of products were found, at least in the 2-D images, when the turbu-
lence intensity was above 0.4 m/s. Moreover, in order to obtain the characteristic flamelet thickness,
the light intensities of them were digitized and processed into three colors, incorporating two appro-
priate threshold values in the image analysis. As the result, the averaged value of characteristic

flamelet thickness was found to be about two times compared to laminar one.
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1. Combustion chamber
3. Flame arrester
5. Pyrex window

2. Ignition plug
4. Perforated plate
6. Centrifugal fan

Fig. 1 Schematic diagram of combustion chamber
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Fig. 2 Optical system for laser tomography
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Fig. 3 Time interval of trigger signal between
laser and PLZT shutter

o AR V) W&o, st Gl A 4t
HF GHL iR G A F S Aog Y7t
Hrch

oA Hal 2929 ER|A Hxd o3 8
Fado] BEYde] 4F AAC =L H S w
ZF3t, 11 o F2.8, 55mme] jejetg o] 43}
o Hupsiede] SA AAoA Hosth A,
stgd o] 73 Aol o g AFE HA &) Yt
of Flula} gol Wi 5 A~ HE)(Center Wave-
]ength : 530nm, Halfwidth : 10nm)¢} PLZT %

& A2 MEHE A st &8, AeEs S
7&’4 717] Y3t o 4Z7r B(Image Intensifier)
& AT 279 ¢A A (Night Viewer)E 7}
o 2ol R FAZch PLZT AEle) Ee]A A
Aol A o] ZAEA HA 7HE ma) st Fig. 33 go]
Z3 At
3. Btrle] =MD HRE BN

HAYol o] 83 TP/ E 25 FY 2B AFF
71 £§7)olH, 22 242 Table 13 ¢}, Table 1
oA Spe £FHAREE, St 27399 B8
o FA, noe ZHRIA G489 FA, o= BF
v, vie VY 51T, The A ©d sld e
Lojr}.

da&7Ide H3 dRFY S L 2de F
252y EAREA S d o] thE 35 F9 A
Z2HE AMEStA] oo e AlFAT. ¢
FAE 0 e HEHIZRE 97mm 3 FFHe

Table 1 Properties of mixtures used
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Fig. 4 Turbulence intensity vs. fan speed
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Fig. 5 Turbulence characteristics in the combus-
tion chamber
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Fig. 6 Tomograms for mixture 33-P10-30
(laser emitted parallel to the flame propa-
gating direction)
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Fig. 7 Tomograms of turbulent flame for mixture 24-P10-38
(laser emitted parallel to the flame propagating direction)
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Fig. 8 Tomograms of turbulent flame for mixture 24-P10-38
(laser emitted normal to the flame propagating direction)
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Fig. 9 (a) Intensity histogram of the tomogram, (b) Three —color flame images
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Fig. 10 Example of the image process
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Fig. 11Characteristic thickness of the reaction
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