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Research on the High-Temperature Rise Canbustor L ean
Blow-out-and Snoke Em ission-Character istics
XU Quan-hong, L' N-Yu-zhen, L I Gao-en, WAN G Zhi-ping
(N.ational 'K ey L-aboratory of A ircraft Engine,
Beijing U niversity of A eronautics and A stronautics, Beijing 100083, China)
Abstract: A newn high temperature rise combustor design with a three-sw irler and hy-
brid injector to mprove the snoke enission and lean blow -out characteristicsw aspresented
The unifom ity of fuel air mixture distribution in the primary zone of the new design is fairly
good, w hile the fuel air mixture in the recirculation zone is rich Experimental research w as
conducted to compare the nev design w ith base-line design in tem s of snoke emission and
lean blow -out characteristics under the same inlet condition The experimental result show s

that the new high temperature rise combustor design successfully broadens the operation
range and improves the snoke eamission characteristics

Key words aerogace propulsion system; aero-engine; combustion chamber;
high temperature rise, lean blow -out; three swirler; snoke emission
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Table 1 The camparison of key parameter s between the design and base-line design
atmaximum power condition (sea level take off)
/% f/a f/a P
36. 37 0. 036 0. 098 1.44 5.3
42.28 0. 036 0. 085 1.32 6.3
1 X
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Fig 2 Scheamatic diagran of test rig and supply systens for high pressure combustion test rig
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Table 2 Camparison on Snoke Number between the design and base-1ine design
Ps/M Pa 1. 202 1.361 1.361 1.36
Ta/K 288 288 288 288
F/a 0. 035 97 0. 028 84 0.031 59 0.036 75
N4 44 22 23 32
( ) (
( : ) , 5.3
6.3, ;
) (
5
) :
1.5 4.0 kg/s, , % Ps  Ts
0.5 4.0M Pa, 300 900 K 288 K, ) :
4 0. 4954 M Pa, 288
K, 0.65kg/s
+
2 0.003 7,
( ) 0.004 5,
, N4 (0.036 0.003 7) (0.036 0.004
(Snmoke N umber) 5),
5
, 18%,
0.0325 , P
GE - : :
0. 036 , 32, ,
44, ; (
) ( ),
3

Table 3 Cambustor lean blow-out test results

LH) 12. 4 13.0 12.9 9.7 11.0
0.004 6 0.004 5 0.004 4 0.003 6 0.003 8
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