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Fundamental Experiment for Premixed Turbulent Combustion
(Flow Measurement and flame structure
in a Combustion Bomb with Turbulence)
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Abstract
In this research, it has aimed at elucidating the relation between gas flow and flame structure to

improve thermal efficiency in internal combustion engine. However, it is extremely difficult to

elucidate a combustion phenomenon because structure of internal combustion engine is complicated

and changes its capacity. Therefore, we use a constant volume bomb without capacity change. To

analyze the relation between characteristic value of turbulence and flame structure, turbulence

intensity is measured by LDV and scale of turbulence is measured by hot wire anemometer and

flame cross section is measured by the laser sheet method. As a result, when turbulence intensity

increases, flame structure becomes complicated. And flame structure doesn’t seem to change even if

turbulence intensity becomes very strong.
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Fig.1 Constant volume combustion bomb
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Fig.2 Flow velocity measurement system
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Fig.3 Flow velocity generator
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Fig.4 scale of turbulence measurement system
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Fig.5 Flame section measurement system
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Fig.6 Gas flow measurement position
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Fig.7 X direction turbulence intensity
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Fig.8 Result of Macro scale
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Fig.9 Result of Micro scale

5. HRRESRER

5.1 PREEREREH
BIBRERIERT 2 TRARIE, FRAEKERS
VIRITaR b EREYE L E DX
JEEEZRWTERL, 77 VI 0 +aic@e L,
FRAERKIE, BLE3E LEEREBNCYHE
0.1MPa THIE L7, KRETEEHANL, SHEHEEL 4
EEBORBLRE CITo, |WEMLITTTO
TRk 4ms, 6ms, 8ms, & UEIERESMIT
ARIE T 7 T, 350, 1500, 2500, 3500rpm,
v a7 7 T, 500, 2500rpm TEHEI AT o 72,
Flo, REEEN OB G RERZITR -7,

5.2 WRBEIEAH

1 IW4AKPR T 7, a7 7 OBREE
ENERERT, BRI BHEMNT A2 Lk,
EAE—7EE TCORRMITELS Y, EHE—7E
MERSTNDZ ENIND, T, BREERFEN
SN TV ZEARLTEY, LI NKRE
KIRBIZONT, BENRBREZNLTWD ERbnd,
INh&Y, ElhiEE 3.8mis (4PR T 7
3500rpm) FETITABELREL TVDHENZ D, Lh
L, SEIOENER HENRI B RE il



TFIRGELRBE D KERHAFTE (FLVRIER R & H W2 OFHA & KRTZIK) 221

DI ERBERRET DD T2 RBEZIRET DR
FUERHD L NHERTE 5,

T T T
0.8+
0.6
‘T
[aW)
=)
o
S04
2 —
o Turbulence intensity
o, Om/s
4 blades fan
0.2+ ¢ 0.50m/s
: * 1.56m/s
. 2.69m/s
4 3.85m/s
Shovel fan
o * 0.49s
¢ 1.95m/s
L 1
0 20 40 60 80

Time after ignition [ms]

Fig.11 Result of combustion pressure
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