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Performance comparative experiment oen flame tubes of

a certain combustor

LI Ming, WU Er-ping, SUO Jian-qin, LIANG Hong-xia
(School of Power and-Energy,
Northwestern Polytechnical Universitys-Xi’an-710072, China)

Abstract:~In order to\examine performance-of domestic flame tube for a certain combus-
tor on an activé service\aerorengine, on the test platform for combustor by means of the con-
tinuous air resource and, sector rig, compdarative experiments of the combustion efficiency
characteristic, exit\and wall temperature distribution and lean blowout characteristic were
conducted to simulate thé combustor maximum rating between original and domestic flame
tubes. The experimental results show that two kinds of flame tube have the same combustion effi-
ciency characteristic, and the combustion efficiency values are approximate, but the domestic one is
0.5% higher than the original one under identical state. Exit temperature fields are similar, of
which indexes of quality are approximate; within reasonable range, the difference of outlet temper-
ature distribution factor is 1% and that of radial temperature distribution factor is 1.3%. Wall
temperature distributions are similar; the maximum difference of temperature is 50 K on identical
position and the domestic one is higher than the original one. Lean blowout characteristics are con-

sistent and the original one is better under 150 m/s inlet airflow velocity.
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Fig. 1 Original and domestic flame tubes
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Fig. 2 Sketch of experimental devices
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Fig. 3 Experimental devices on platform
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Table 1 Actual and experimental parameters of single flame tube for the maximum rating
P EHK/MPa #0R8R/K SR EERE/(kg/s) BT R E/ (kg/s)  HHRR/K RIEK
F Rk 1.945 733 7.13 0.136 1100 3.57
HEAR S 0.35 733 0.99 0.0189 1100 3.57
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Table 2 Combustion“efficiency of flame tubes

%i 5 £33 4 THHE
17-3 3.4~3.8  0.945~0.955 0.95
50-3 3.4~3.8  0.955~0, 957 0. 956
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Fig. 5 Characteristic of combustion efficiency

of flame tubes
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Outlet temperature distribution of

flame tube 50-3 (unit;K)
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Table 3 Indexes of outlet temperature on flame tubes

k*ﬁ%éﬁ% Fotd Frld
17-3 0.22 0.062
50-3 0.23 0. 049
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Fig. 10 Lean blowout characteristic of flame tubes
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with pressure-swirl atomizer
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