55 30 % 5 6 1] fin = zh 1 Vol. 30 No. 6
2015 4F 6 H Journal of Aerospace Power Jun. 2015

ST E S :1000-8055(2015)06-1337-07 doi: 10. 13224/j. cnki. jasp. 2015. 06. 007

WRih 5 2 bk 3 LESS &= E 5
?}I_‘é/ﬁl)’:ﬁzﬁ,Jﬁ'/ rﬁJ

7% 1: ’ JZ]?IJ:ET\ ’ 7H‘HFF'1 éﬁfﬁiz
(1. JEstii = MR K B S 8h ) TAR“# Be
it as RS HLA B I B R P S s, b st 1001915
2. WEmE TR A A BN 2SR IRSTE A |, B 200241)

i) =, I TR 2 Gk L X low emissions with stirred swirls(LESS) BB E N E 11 4R 7 3 R 1) 52
W FEBRBEE I T E S A 1. 14~2. 7T MPa JREEE WE T IR E A 645~808 K Wyl A LA 0. 0242~0. 0303 Ak
EEREN 3. 14% ~3. 64 Y% BBl N, BRI 4 9 b/ (32, 7% R 3 5. 21 %), JE IR S R F e, SR A 7 i 28y
A4y BLAE TE AT R CFD B0 7 35 43 A KT 0 9% U TR T IR 35 A50R B s . A3 A 45 SRR R e R b 5 1
J(JfaEﬂﬁﬁﬁéﬁﬁﬁmrﬁJiﬁf{“%ﬂﬂ?ﬁjiﬁfﬁH@*}E%%E’fﬁfﬁﬁﬁ%%ﬂ@“{m@iﬁﬁ.

X E W ENWGEE; BRIt AR RHEOR e AR

hESES: V23l.2 MERARERRD: A

Influence of fuel stage ratio on pressure oscillation frequency
in a LESS combustor

QIN Hao', TANG Guan-giong', LIN Yu-zhen', LI Ji-bao®

(1. National Key Laboratory of Science and Technology on Aero-Engine
Aero-thermodynamics, School of Energy and Power Engineering,
Beijing University of Aeronautics and Astronautics, Beijing 100191, China;
2. Commercial Aircraft Engine Company Limited,

Aviation Industry Corporation of China, Shanghai 200241, China)

Abstract: Influence of fuel stage ratio on pressure oscillation frequency in a low emis-
sions with stirred swirls (LESS) combustor was tested. The pressure oscillation frequency
dropped with the decrease of fuel stage ratio (from 32.7% to 5.21%) under the combustor
inlet pressure of 1. 14 to 2. 77 MPa, inlet temperature of 645 to 808 K, total fuel air ratio of
0.0242 to 0.030 3 and combustor pressure drop of 3.14% to 3.64%. A homogeneous
straight pipe model and CFD numerical method were adopted to research the influence of fuel
stage ratio on pressure oscillation frequency. The results show that changes of original posi-
tion, axial length and mean temperature of flame zone caused by fuel stage ratio are the main

reasons contributing to the changes of pressure oscillation frequency.

Key words: pressure oscillation frequency; fuel stage ratio; acoustic model;

low emission combustion; combustor
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Table 1 Test conditions

T pu/MPa  T,/K m,/(kg/s) R 15
1 2.77 808 2.11 0.0242 3.50
2 1. 15 748 0. 96 0.0227 3.64
3 2. 04 645 1. 60 0.0281 3.14
4 2. 04 648 1. 56 0.0303 3.32
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Fig.1 Test arrangement
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Fig. 2 Illustration of swirler of LESS combustor
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Table 2 Parameters of conditions in CFD calculation

R, Pou/MPa T../K m,/(kg/s) R.
11. 04 2.67 2.11 0.024
5.21 2.67 2.11 0.024
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Table 3 Comparison between CFD results and test results
CFD 5 {H S B
R./%
Pou/MPa Pin/MPa &% Pou/MPa Pin/MPa &%
11. 04 2.62 2.73 4.03 2. 67 2.77 3.50
5.21 2.62 2.72 3. 66 2. 67 2. 77 3.50
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Table 4 Axial positions and mean temperatures of character zones derived from CFD calculation
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