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A Study of Local Rich Fueling Design for Widening
Combustor Lean Ignition and Blowout Limits
LI Ji-bao, LIU Da—=xiang
(Beijing University of Aeronautics-and Asstronautics, Beijing 100083, China)

Abstract: A\ comprom'se between lean blowout characteristics and overall performances in
the gas turbine combustor primary zone design is introduced. A uniform and a local rich fueling
designs of dome have beén made,'and tests for comparing the influence of the two designs on
combustor lean ignition and“blow out limits have also been carried out in an experimental annular
combustor. Ignition and blowout regulations of the local rich fueling design have been analyzed
and summarized. T he results show that the local rich fueling design can widen the combustor lean

ignition and blow out limits apparently.
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Table 1 Ranges of primary zone equivalence ratio

1.4

1.5

0.2 0.3

for different temperature rise combustors

/K
800 850 1.0 LS 0.20 0.30
1000 1050 1.3 L5 0.20 0.23
1100 1150 L5 0. 20
0.0738( 0. 005)
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Fuel nozzle arrangement for the local

rich fueling design
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Fig. 3 Widen lean hlow out limits
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Fig- 2 Widen lean ignition limits



224

18

Table 3 Comparison of lean bl owout process
between the unif orm fueling and 1 ocal

rich fud ing design

4.12 0 6.0 0
4.81 0 6. 49 0
5.50 0 6. 66 1
5.78 0 6.76 6
6.00 0 6. 94 7
6.39 0 7. 05 9
6.61 0 7.23 12
6.87 5 7.52 13
7.12 24 7.82 24
24
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Table 4 Comparison of lean blowout air excess
coefficient between the uniform fueling and

local rich fuding design

6.87 8.19 5.44

(1)

Bahr D W. T echnology for the Design of High T emperature
Rise Combustors[ R]. ATAA- 85— 1292 July 8- 10, 1985.



