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Effect of Damkohler Number on Vortex-~-Heat Release
Interaction in a Dump Combustor
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ABSTRACT

Oscillating heat release associated with periodic vortex-flame interaction was investigated
experimentally. Turbulent jet flames were stabilized with recirculating hot products in a dump
combustor, and large-scale periodic vortices were imposed into the jet flame by acoustic forcing.
Forcing frequencies and operating parameters were adjusted to simulate unstable combustor
operation in practical combustors. The objectives were to characterize vortex-heat release
interaction that leads to unwanted heat release fluctuations and to identify the proper fuel
injection pattern that could be used for actively suppressing such fluctuations. Phase-resolved
CH* chemiluminescence and schlieren images were used as diagnostic tools. The results were
compared at corresponding phases of vortex shedding cycle.
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Fig. 1 Schematic of experimental set-up
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Table 1 Experimental conditions
- .
nlet velocity 1 25 mvs 10 m/s 125 /s
(Ulnter)
Equivalence | 035. 06, 065, | 055, 06, 0.65, | 055, 06, 0.65,
ratio (@) 07 0.7. 08 07
ing freq.
Fm’(’}‘f) red 180 Hz 180, 240 Hz | 180, 240, 300 Hz
)
Reynolds No.
eynoies o 13 x 10° 17 x 10* 22 x 10*
(Re)
Strouhal No. 061 046, 061 | 0.37, 049, 061
(S0
Damkohler No. |, o oo 11 - 112 09 - 56
(Da)
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Fig. 2 Representative images of schlieren and
CH* chemiluminescence: (a) unforced and (b)
forced conditions
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Fig. 3 Schlieren images of one cycle of
vortex propagation (30° increment) in case of
Uintee = 75 m/s, @ = 0.6 and Fs = 180 Hz
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Fig. 5 Phase-lock-averaged schlieren images
in case of Ui = 10 m/s and Fs = 180 Hz
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Fig. 6 Oscillation component of CHx
chemiluminescence corresponding to Fig. 5
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