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Characteristics of lean blowout limit-for-backward step-stabilized

flame with centrifugal force effect
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Abstract: Using the\ centrifugal force effect of a whirl flow through a curved pipe to
simulate the working conditions-in the rotor combustion system, this thesis investigated the
effect of the geometric parameters on lean blowout limit of spray combustion for the back-
ward step flame holder. On the basis of a curved flow channel experiment rig, a backward
step flame holder was designed with variable geometric parameters. The geometric parame-
ters include: the height, length and distance between backward step and wall surface. The
effect of these three geometric parameters on the lean blowout limit of spray combustion was
investigated. Test results indicate that, the height and length have great effect on flame
blowout limit. With the increase of the height and length, the lean blowout limit decreases;
but the distance between backward step and wall surface has little effect on flame blowout
limit. For each backward step flame holder, while centrifugal force effect increases, the
flame lean blowout limit is reduced and flameout range is broadened. This research work has

laid a foundation for investigation of spray combustion on the rotor combustion system.
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Fig. 1 Centrifugal force effect on flame

blowout velocity
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Fig. 2 Schematic diagram of test system
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Fig.3 Test section of curved channel
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Fig.4 Schematic diagram of key parameters

of backward step flame holder
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Fig. 5 Replaceable parts-for backward step
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Table 1 Test scheme considering step height effect

FaB EABEE EakEEEEE G R E

A5 H/mm FEE B h/mm L/mm

GH-0 20 15 57
GH-H1 15 15 57
GH-H2 25 15 57
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Table 2 Test scheme considering effect of the distance

between step and upper wall

FREN REMEE EEWNE LEEE  AMRKE
5 H/mm FIFEES h/mm L/mm
GH-0 20 15 57
GH-h1 20 10 57
GH-h2 20 20 57

x3 AMHEKE LEEMNKKEAR
Table 3 Test scheme considering effect of length

of the curved board

JFEN EEMEE ARE LEm AMRKE
5 H/mm F¥EES h/mm L/mm
GH-0 20 15 57

GH-L1 20 15 38

GH-L2 20 15 76

GH-L3 20 15 95
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Fig. 6 Simplified model for simulation
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Fig. 7 Velocity vector profile of the midsection

velocity magnitudes at 10m/s and 60m/s
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Table 4 Recirculation flux ratios of GH-0 under

different inlet velocities

ZEH/ (m/s) 10 20730 40 50 60

M e fl/ %  4.55 4.55 4.55 4.58 4.62 4.55

x5 HFXBREETELG
Table 5 Recirculation flux ratios of different

testing parts

SRl R, Il itk b 51/ %6

GH-0 4.55
GH-H1 3.03
GH-H2 5.41
GH-h1 4.38
GH-h2 4.18
GH-L1 3.89
GH-L2 5. 00
GH-L3 4.71
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Fig. 8 Step length effect on flame lean blowout limit
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Fig. 10  Step height effect on flame lean blowout limit
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Fig. 11  Effect of parameter h, on flame

lean blowout limit
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