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Study on Premixing Uniformity of Fuel and Air in Low Emission Combustor
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Abstract; In order to solve the problem of uniform premixing of fuel and air, low emission tower-type co-
axial-staged combustor with gaseous fuel was selected as the research object. The effects of blade angle,
blade number, the velocity of fuel and the number of one-side fuel hole in main combustion stage on the
premixing characteristics of fuel and air were explored by combining numerical simulation and design of
experiments. The significant terms that affected fuel-air premixing uniformity were screened out, then a
prediction formula for premixing uniformity was obtained by fitting. The results show that the number of
single-side fuel hole and its quadratic term are the significant factors affecting the premixing uniformity ;
the interaction effects between the velocity of fuel and blade angle, the velocity of fuel and number of
one-side fuel hole are considered as the second significant factors; the effects of blade number, blade an-
gle and the velocity of fuel and their quadratic and interaction terms on uniformity are not significant.
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Fig. 1 Physical model of single channel

x1 BMERVEESEOREY
Tab. 1 Boundary condition of gas turbine

performance parameters

Z 8 A
JE 1/ MPa 1
EE i/ kges ! 0.3977 8
=l E/K 600

CH, i/ kgs ™" 0.015 3

CH, IR /K 300

1.2 HEFREWIE

T AR B8 8 N P 8l SR A i R, AT
LBk~ [, PR Realizable k — & i it
RN N 20 o A R R AT B T3 SR R
Z AT B BN IR A BRI B
B S50 S TR B D B AL A ) S AR Y P
ARSI 2 75 (R [ SRt 25 4 A TR A BT



- 164 - wome 3 o T 2023 4F
200 108 15
100 o STRHE
1.0 F -« — —RANS
= [T~ “e~, 0../ ¢ o\\
L3 108 g 057 -7 %,
& of A
= L
40 P E -0.5 \2.\ .
~ ./
ﬁ> YNl/X -1.0 - -
HHR | | |
135 -0.5 0 0.5 1.0
B2 #EEstnEs" (mm) (?ﬁfﬂ
i iet-i ' 1.5 S il
Fig.2 Model of the jet-in-cross flow!'™ (mm) .../% pgr—
1.0 - ° / 'y — =—RANS
o /
£ 3 A RIBIAT ) X A Z 7 16 9 f 40 ERIRR LI Y
A B0 X1 Z 1) 6 43 R L B R L ‘... v
. 0o
13 (a) AR e 1B 8 S B 4 A, I8 3 (b) ~ 3@ Coon™
3(d) RSN X A, B 3(h) M3 (c)H, R 057
X/D =0 W AAAE e ; K 3 (d) o W (EAL T X/D = -1.0 -
0.5 BT, DEEfRE TR A 2 S s B 5 it 1 11 B Stk : i . i
AT, SR Y B R Rl s S sl B s, O AR R [ EX/D
() Z/D=3

AR IR EE A ST UIR SRR . 3 R A
AL R BRI (4 ST W R DX B 0 A 2
AR IE A S B VN Z AL E . R SR ATZ B D7 i
REAS S It R T 58 it 3 S TR e

5
. o LIHHE
4l ., “e —RANS
d \
= 3t , »
\
P
E 2+ i \
= i ®_--~_
N b ®e0004,
1+ )
1
)
0 a® | |
-1.0 -0.5 0 0.5 1.0
{LEX/D
(a) ZID=1
1.5
® SR
— —RANS
1.0 [
PeX ]
iid *® oo o %
0.5 e/ Ve
& - '
! \
E of y
\®
= i e
iz -0.5 . o
i \ Cee?
~10F N7
1 1 1
1'—51.0 -0.5 0 0.5 1.0
{LEX/ID
(b) ZID=1

B3 ARBEMLENEESS

Fig. 3 Profiles of velocity distribution on different sections
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Tab. 3 Randomized experimental design of

full factorial design
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