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A Study on Lean Combustion in Vortex Flow

Go INOUE, Satoru ISHIZUKA and Toshisuke HIRANO

By using a glass tube into which a combustible mixture is tangentially injected from one end, the
behavior of flames in vortex flow, especially the flame shapes and the flame forming range in fuel
concentrations, has been experimentally investigated. To improve the controllability of combustion,
an iris diaphragm is inserted in the tube. The results show that a tubular flame with a constant
diameter is formed near the lean flammability limit, and that the combustion range in the concentra-
tion extends with an increase of the inner diameter in the glass tube. When the iris diaphragm is
inserted, the flame changes into spindle- or bugle-shaped, and the length of the tubular flame is
shortened with its extinction characteristics unchanged.
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Fig.2 Configurations of (@) the reversed conical flame
and (b) the tubular lame [(a) £2=5.84 vol%,
(b) 2=4.82vol%]
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Fig.3 Mappings of the various flame configurations,
[(a) D=29.0mm, (b) D=19.5mm]
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and (b) the bugle-shaped flame
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B L B 2 T OIRENSHIR L, BRELLET 5.
I, FLEICIIEBE O/ S RBET AL, ABHICIE
FEEOREVKRIRY ABFEET 5700, BlE#EE)C &
DRENEMCOEET 5. 12181, KK, IR
DRB LWL BRI REZICKEN REHED T
DIEFICRL LD,

IOREERHI D, MO BBALHET 2L %
RAHlz, TORR, BEEH S @S BN IE IO

DEBATIE, HRBER S EBLLTICARE
BEHT RV T v S ROEHDIZEZ S Z
ENTELZEMNHBIL, KEEHTORD D 0L
Ty RICT B ROORD OFESIE K& &1}
BBEENIC BT 2ROBE KD FIC BT 5 BRERE
RECLBERAT - VEEERT LI LICEDFRIT
x5,

KtFeix, MHEEASNBAEMIRBEES ORI &
DiTbhi:, T2, #HEEKRT 5.
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