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Abstract: To investigate the combustion characteristics of a high temperature rise axial flow combustor,
the model of a high temperature rise axial flow combustor with triple swirler is establised and simulated
with steady-state Reynolds-averaged N-S reacting computations. The flow field and combustion charac-
teristics of the high temperature rise axial flow combustor with different structural feature parameters of
swirler, primary hole and dilution hole are discussed. The recirculation zone at liner dome and the
process of pneumatic spraying and mixing are achieved through the triple swirler. The primary jet could
change the shape of recirculation zone and only partial primary jet goes into the primary zone, thus ensu-

ring the fuel-air ratio. The effects of dilution jet trajectory on the flow field and the outlet temperature
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distribution are explored. The temperature rise and the total pressure drop coefficient of the ten cases of

combustors all could reach the standard. The overall temperature distribution factor (OTDF) of the four

cases of combustors, 1. e. , Mode-1-tx.Mode-3,Mode-3-tx,Mode-4-tx, are all less than 0. 2, but the ra-

dial temperature distribution factor (RTDF) is slightly more than design index. For Mode-5-tx combus-
tor, the OTDF of 0.178 and the RTDF of 0. 061 comply with the design requirement, which indicates

that the outlet temperature quality of this combustor is the best.

Key words: high temperature rise axial flow combustor; triple swirler; primary hole; combustion char-

acteristics

WEME R pLbEfE ke EE AR (D #
PR B L R 4R R AL AR A MR RE 5 (2)
Tk v WA 6 0 11 U B S P ) AT 2R B L AR
T12F 3T o HE IR 2R 1T 3R P s I AR AR R A
TR R R B A AT 5 (3) 32 w5 e U B AR T
. MWERIHERE M2 & shHL et fg
R R IR E M MERET Z R R E R
SE AR VU TR R 0 I 3B G SR X R e
SN VBT 8 EH AR 55 Jy T4 i R
TRAUETE B A B A0 45 4 T A8 e 5 1) R 0 55
A 3B O BT B el R 10 3L R A A R B A
AR o B P IR T A Sk 3 A R R A
T o T B I3 DX ) Bk 394 T 30 -5 9ol T 10 AR
B I AR A PR TIE Sk 3 A 38 10 Tl B PR UE IR %
S MG E YR AR I 55 AL T R . R R AL R i [
i DXORST [A) B 340 5 i 48K 91l 1) 55 4k 5T £ 5 AT 52 i)
PR35 B R PEBE L JE £ 0 1 3L RE 3 8 R AR
M), $B VR FL A S 30 52 Ml 48 VR DX A9 3t 37 » I T8 1 R e
S IR A A T SEE I KOH AT RE T A B
AR BT B T TR Ve B0 2 BRI R TR R E T
N a7 RE T TR E 40 A1 A o AT 38 G5 A 27 0% Tl
% 35 4 a] 1, Woodmansee!” % 5% F Ot £
e S 0 SO S WE W AR T U R Woo ! 4 it [ 1]
I 110 BUS I 3L 7% 1) 3 2 A 25 S ik AT i g .
7 W S BUE I 725 A3 55 F et W 1) s 3k L B DA I
RBE P HEAT I 9, %o I 4% =2 1R) A UE JBE 5 i
Wz a5 R AT /0 Fr . BRI AT G SR L R e
EPERE Y I D TR A U K R R
T A 5 B 0T 5 35 R FL T I X B i 3 Y
S . Eikady'" SR PIV I8 A4 135 P 3% 45 4
It BRI W T AN (6] 3 R LA 0t Sk 3 0 3 1 52
Wi 5 5 37 2201 2558 o PIV & L & Fluent 30{E
T T WEGE T 32 BRFL 0 A2 Ak X RUE It A e &= 4%
BRSO AT ES IR E R
BV AT HCE AL L B8 2 T P o 38 T ASE A 6
M AR S R, IF 5 L 245 /A e, 5

PRI ke BEEIAH HL  RNG ke #5700 35 J] T4 401 35
T sh . ZEIAE AETE AR R MR AR AR R R B B
P T R AR s A S AR DL R AOR 20 38 A 7 45
TEAESSHE UM R R MR AT SIMPLE 533 5K fif
ORISR PSIC S5 SR A W58 1 AN R b =t 1
IS L B B s JL AT RT3 I8 08 2 3 3 1 5
Wi IR TSR AR S S s AT T R e
e AR o — R R A AR 5 A Sk B 2 SUR R T
S8 40 8 il THRRBE A TR T T e A v s A
e A e IR A A5 TR L K P T 45 LI 5
L W T S AR R R 0 AE A B A6 — SO AT B T
R = G i s 45 X5 AW ) %5 ek e T L
e el TR e A B RS E . Stanely™ " 44
i3 SRR A R o A g E R R A T
— ol R LA 00 A A R R A T A A R Y T L X
b7 3 AT LA o R R R E L D E T
JEAS AR SR TR R R T R A T A A A
Ak . Srtnivasan™™ 4 76 9 49 Wi SICE T8 5 R 5T
TN TR A TR 0 A A2 0 5% AR S ROl S B i T
WE b2 B LTS8 AR 1B R AL
b 9 SR BN IR SR S A T A N
F B TR I 52 0 R W SIGE 3 1R Sy e A (]
W, AR SCER R R I TR e & R R A RN 5K L ST
o il T LA b A B BOE AR RS I LI
AR 17 L A BE 18] L AR AL ANB TR AL AR S 00
T T B AR 3 B I 7 LA SRR R T B R T

1 YEBERERARFTER

KA Fluent 80 x Bt 58 MUK HA be & 47 =
HETHE % S PR MR R = 1 JE X AR A 3 R R
I MRBEER 1/12 3850 DEAT I R FL SRR 254
WA 1) Pz o KOME 5 v 2R e B 2L v A
FLAY B R AR K (6 700 A Ze ) LA B/ (L AR
0.5 mm7Zidy) . B ARG MY I BR B 2 6 45 31 53 R A%
3 73 HE A IR HE T 5T AR AR R R R R AT IX )
B SR J5 TR 8 70 P DX IR0 2548 S RS RN 73



354 Moa Mo M

PNEIPNIE 549 B

T RS A R RAR A 1 Ch) Bz . #ABE % T &
Bt T ZORT TIT 20 0 0 4 >R IE SO 9 75 5L 32
BRASL AN TR AL R S B R XS AR HES 7 X I Bk
ERRALMBIRAL S, BARAT T O a3k 1 i
i PUASE TR e m] S B ke SETRL L it U7 B0 BE L i AL B
BT Sl B D7 R L RE B O AR AF B4R AT T XL 22 4y
A% 20, I - B2 7 77 95 R il SIMPLE 59 3% , BE
TET B 3 R P BE TAT BRI K50 1 A7 A B 32 A 530 10 I
PRS0 E AR, B BRI B A g DPM B AL, rhCs 155 I 15
B T - 25 P e L 2 AR Il s X8l 25 A
W o AR R TR SR R A TR SR B A T

(a) Geometric definition

(b) Simulation mesh
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single-dome axial flow combustor

2 HEERESH

HE S

X T E AR & RNk I 2 LAY TR 4 b
R 5 o3 B = B KR BT — 80l i K
HMEE b i) AL BB TR AL AN AL A KK fAT . —
PR MK T A L L i U A E A KO B B A —
orim K e TR P BE B AR SL VB IR AL AN AL
KHGTET o T 2 g5 T AR A PN o A s AR
L N T LU B 280 i U A U e B E
A KIS 15 3 T8 ZFLE R R E <A
KGR Sk BRI B A (138 X 32 R L 5 O 3
o JE SRR 3L o 1803 IX 5 0 1k 7 AR AL
AT ) TR BIR )1 (o 9 DX )l 1] B2 L O HLER 4y
A HEA R DX s 1 R X2 Sk i AL 4V

2.1

x1 A2 ERILMBRACRASHE
Tab.1 Schemes of combination with swirler, primary holes

and dilution holes

s HEZPZEN ik
E PR i | : — -
FRALER S 07070 s
Mode-1 A
" pwawme oo O
F 0-0-0 ~F
AL A —O—
EMALGEE 0-0—0 L
Mode- T O0-0 Oft F AL
oo AR E O-O O
F 0-0-0 ~F
R
f“ﬂﬂﬁigo o wam R
O—@—o0
Mode-2 @ fUR &AL
BRALGE E o @ o
v Il
el ottmbA
ERALGE - o @ | ,
B e W
i BRI oo @ o SIAMASAL
1z A : e N 1
0 el ot
AR E OO \
ERAE S 0T makn
Mode-3 . . ORFENAL
pRALGE L 0-0-0 o ot
F 0-0-0
EALEE . E OO \
FRABE L0700 st
Mode- TOTOTY oL
oo BRALGEE 0-0-0
F 0-0-0
E AL —O—
ERILE = 07O
Moded OfEEA
gL 0-0 oot
F 00
3‘5“% L& : I A
WALBE. L 07070 o e
Mode- T O0—-0—-0 O F kAL
b g O—0 S
F 00 o
ERTL (3 —0O—
ERRAER L OTOTO man
Mode5 N O FE 1AL
BRAGE L O—O Ot
F 0-0-0 F
L O
EMALE . 0-0-0
Mode: T OO0 ok
o iALE E O-O 0o
F 0-0-0 %

be . Xt FRHESN A R AL BB TR LY 50 TR B
BT EOR AL HHRI ) RSB IR AL 7 B IR 5
SR AR T 255K (HR S i HE )l o A 408 22 18] 9 7R
FRZ WA 58 AN 28 B R LR A . B L vl LR
B =i as R R 8 23R B 100 m/s 72
A BRIE T BRI 1) B AL T



LW IR T

Velocity / (m * s

Velocity /

Velocity /

Velocity

Velocity

PRI R AR M BB R 5

Velocity / (m * s

Velocity / (m * s

Velocity / (m * s™

Velocity / (m * s

Velocity / (m * s

Pl 2 BRREE T A T O A

Fig. 2 Velocity distribution at meridian plane of the combustor
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Fig. 4 Temperature distribution at meridian plane of the combustor
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Tab.2 Combustion performance parameters of ten kinds of combustors
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