9530 4% 5B 1 fn=sh hEH, Vol. 30 No. 1
20154 1 A Journal of Aerospace Power Jan. 2015

XEHS:1000-8055(2015)01-0046-07 doi;10. 13224/j. enki. jasp. 2015. 01. 007

FR s 53 2% A I8 25 YL IOR R 08 4% 1 RE SE 3R

e, RFRE, K #, 2%
BRI MR R BRIR S 3 1 TR B
s e shHL B E R R E 9082, bRt 100191)

i E: T RO Bk E . FERE RIS R R TR R SRS AR R b = L AT
TIRPEVEBE IR B 28 T BRSO ARSI 9k A0 L & B o B L TR 2 5 43 e b ¥ e HE TR AR 58 28 R R 423l
RIS LR PR . SR 2 SRR B E T T, BURRIE AR E R 9K i A 60°3% K 8] 100°/5 . NOx HE
HFAAR 42 %, CO MR SRR SR CUHO HER A N 2. 5 5 247 R BEHCR IR AR 1. 75 %, 20 JGH < A
0. 0038 #EKEF] 0. 006 7; & B e BE W/ 24 %0 )5 - NOx HEBFE AR 37 %6, CO Al UHC HEBCA 518 1.5 £5F0 1. 2
T ARBRRCR R 1. 3290, FIAE S A LM 0. 0042 3R T 0. 006 15 FUMAZL S 20 BE Wi/ 20 %6 Ji5 » NOx HE il
BN 13. 5% ,CO F1 UHC HEJil 43 B AR 55. 6 % 1 38. 9% . BRBSRCRHE F 1. 46 %, 2008 S HEA 0. 0061
W /NE] 0. 0051,

% # W MK PO E s BURYGG BERAN ABEE: MR

FESES: V23l1.2 XEFRER: A

Experiment of combustion performance of internally-staged

combustor pilot stage

FU Zhen-bo, LIN-Yu-zhen, ZHANG Chi, XU Quan-hong

(National Key Laboratory of Science and Technology-en Aero-Engine Aero-thermodynamics,
Sc¢hool of Energy-and Powet Engineering,

Beijing University of\Aeronattics and Astronautics, Beijing 100191, China)

Abstract: A internally-staged-combustor was studied. The combustion performance ex-
periments using a single module rectangular combustor were performed under the idle condi-
tion of a largé thrust-aero-engine. The effects of flare angles of pilot swirl cup, step heights
and pilot airflow rates on pollution emissions, combustion efficiency and lean blowout fuel/
air ratio (LBO FAR) were investigated experimentally. The experimental results indicate
that under the idle condition, NOx emission can decrease by 42% with CO, unborn hydro-
carbon (UHC) emissions increasing by 2.5 times, combustion efficiency decreasing by
1.75% and LBO FAR increasing from 0. 0038 to 0. 0067 when the flare angle of pilot swirl
cup increases from 60 degree to 100 degree; NOx emission can decrease by 37% with CO,
UHC emissions increasing by 1.5 and 1. 2 times, respectively, combustion efficiency decrea-
sing by 1. 32% and LBO FAR increasing from 0. 004 2 to 0.006 1 when the step height de-
creases by 24% ; NOx emission can increase by 13. 5% with CO, UHC emissions decreasing
by 55.6% and 38.9%, respectively, combustion efficiency increasing by 1.46% and LBO
FAR decreasing from 0. 0061 to 0. 0051 when the pilot airflow rate decreases by 20%.
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Fig. 1 Schematic of internally-staged combustor
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