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Combustion characteristics of self-stabilized
dual swirler cup in the uncenfined case

ZHANG Chi, WANG Zhr qiang, LIN Yu zhen

(N ational Key Laboratory on Aero-éngines, School of Jet Propulsion,

Beijing University of Aeronautics-and Astronautics, Beijing 100191, China)

Abstract: The combustion characteristics of the selfstabilized duakswirler cup in the
unconfined case, which ‘is suitable for the tangentialtrapped vortex combustor, were investi-
gated experimentally) T he selfstabilized duat swirler cup is characterized in that, the dual
swirler with radial holes is ‘employed, and the fuel sprays from a pressure nozzle in the cerr
ter. A ccording to'\the different swirl numbers and air flux distributions of the swirler, differ-
ent layouts are deyeloped. Inthe experiment under normal tem perature and pressure, RP-3,
for example;~was uséd as the fuel. Results show that, the flame stability increases and the
length and shape of the flame remain unchanged with the decrease of the air flux distribution

of the internal swirl and increase of its swirl number.

Key words: combustion characteristics; aircraft engine; tangential trapped vortex comr

bustor; dual-swirler cup; pressure nozzle; lean blowout
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Fig 1 Configuration of the tangential

trapped vortex combustor
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Fig 2 Configutation of the self stabilized duat swirler cup
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Table 1 Parameter of the flame self stability and dual swider cup
S CaA /( mm?)
1 0. 68 34.1 Ds= 35 mm
0. 50 53.9 Ls= 15 mm
0. 74 20. 5 Ds= 35 mm
2 Ls,= 7 mm
0. 48 60. 4 Ls=15mm
3 0. 68 34.1 D s= 35 mm
0. 50 53.9 Ls= 20 mm
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Fig 3 Configuration of the swirlers in

possession of radial orifices
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Fig-4~ Flow field of the scheme 2 of the

self stabilized dual swirler cup
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Fig 6 Flame length of the scheme 1 and 2
of the self stabilized duat swirler cup
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