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Effects of gas liquid ratio on the combustion of
liquid centered swirl coaxial injector
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Abstract; In order to analyze the influence of gas liquid ratio on the combustion of liquid centered swirl coaxial injector, hot tests were
conducted with a combustion gas generator under different gas liquid ratio. This combustion gas generator was equipped with liquid centered swirl
coaxial injector. The results show that there exist three combustion conditions: stable combustion, transition from stable combustion to low
frequency combustion instability and low frequency combustion instability. The low frequency combustion instability is not related to the oscillation

of the supply system. It occurs because the triple flame moves away from the injection panel, when the triple flame arrives at the point of the

Impinging sprays, the stability of the triple flames decrease rapidly, making the flame front oscillating in the recirculation zone.

Key words: swirl coaxial injector; gas liquid ratio; combustion instability
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Fig. 1 Schematic of combustion gas generator
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Tab.1 Experimental conditions and parameters

¥ L PR IR/ K
H-1 0.231 725.7
H-2 0.235 738.8
H-3 0.258 809.5
H-4 0.259 813.9
H-5 0.274 861.1
H-6 0.278 873.5
H-7 0.284 893.7
H-8 0.292 924.4
H-9 0.295 935.9
H-10 0.313 1024.4
H-11 0.316 1039.7
H-12 0.334 1132.3
H-13 0.335 1137.4

Tab.2 Experimental results of combustion

gas generator hot tests

%mwﬂﬁ%ﬁ R e s
/K ERES BE  Hz

0.231  725.7 fase 0.82

0.235 738.8 e 0.80

0.258  809.5 e 0.83

0.259  813.9 e 0.83

0.274 861.1 FaEARSIAKE 0.87  20.02

0.278 873.5 FaERHIAREE 0.87  18.07

0.284 893.7 REMEMARKE 0.88  18.55

0.292 924.4 FaERFIARE  0.87  21.00

0.295 935.9 RESMEPIARKE  0.80 21.97

0.313  1024.4 RS AT E 0.86 20.51

0.316  1039.7 A AR 0.85 17.58

0.334 1132.3 A RAE 0.88 20.02

0.335 1137.4 AR e 0.80 19.53

2.1.1 FEBRIE

X s 7 i 2R A b 38 e I g 1A T TG i 20
PRALBR 15 B A5 E HABE T B G IR % B g G
e 2 S UL s g I A AT i IR ) il £k
W 2(a) Frone MIEL 2 (a) Hral KU il
Tt FP R = s g RIS IS i L 7 B AR E , TELAR
ST IS I AFAE—E e sl o W RE = I g it 222t
A3 L N R L I 48 A 8 033 B ) P A2 fl = T
i 2(b) frase A 2(b) Hnf LUA i #ibe =
FE T3 30A W A
2.1.2 RZHRBEIT IR BKIA AR T HRR

ST PAIRERE SRR 12 i U R AR A e



56 1]

JRE GV, A5 XA o A ) o 2 IS A AR e 32 35

IR G 49k be % s 7 G 40 8 RUBE I R A
AR BT 7 i a1 2 (e) Frne M
B 2(c) T LA i A rh o sE iy s ) 4
NFERE , AT ) — BAE T IR IRAS ik be
FIENHE 6.2 ~7. 1 s ZRINREIRES , Z IR THifR
ro WRbE S s R B I 18] 9 28 AR an 18] 2 (d) Pie
Ro ME2(d) AT LI i RBEEAE 6.2 ~7. 1 s
Z IR WL 00, Z I 0T 06 BRTR 5

2.5 T T T

o M
O &\
2.0 4 A BRBHE 1
& 154 Brslmidiserlradicsng, 1
==t
%
1.04 1
ﬂi L
\)
0.5 A
M
0.0 T T A ™
5 6 7 8 9 10 11
t/s
(a) FRERRBEmT i 7 Mk
(a) Pressure curves of stable combustion
2.5 —E—m‘};ﬁ% T
-o- &AM
2.0 —A- R
R § ]
= 1.5
=
i} i
e} 1.0
0.54

t/s
(¢) T MMIRATAS R SRl e ) i i 2

(¢) Pressure curves with the transition from stable

combustion to low frequency combustion instability

2.5

oSS E
2.0 A e

R 154
ol
Eﬁ?

1.0
R

0.5

0.0 -G |

5 6 7 8 9 10 11
/s

() ARIATEERRBE IS Y s ) i £k

(e) Pressure curves of low frequency combustion instability

2.1.3  fRIARAR T HRBE

ST ARATANRGE HRJR IR 114 T B ke 28 T
71 TSR He g A0 G 4R BT R
HHEUNPE 2(e) Brone MIEL 2 (e) Hal LI i, ik
By i AR UM TR B 3 TR ) — ELAFAE RV
WORMBTHT TS IS A k7 o Rbe s I 7 B2 it
g 2(6) fros , L 2.(F) sl AR B
1R PR RE = T 1 AR

TRNREEIES
500 0
400 i - 20
"
-
140
o 300
%
-60
=
& 2001
-80
100+
-100
0 —a . - - . L
5 6 7 8 9 10 11

t/s
(b) FoE BABEET SRR

(b) Frequency spectrum of stable combustion

TR EES)
500
0
400+ -20
o -40
3001 !
#
K -60
2004 :
-80
100+
-100
0 ‘. A — T ——  — L]
5 6 7 8 9 10 11

tfs
(d) Fasg RAA T E SR AL B2 I P A3 AL
(d) Frequency spectrum with the transition from stable

combustion to low frequency combustion instability

FRHRREIED
500 0
400+ - 20
3 40
% 300
= .60
2001
80
100+
e 100

8 9V 10 11
t/s
(0) ARIFATERE SR BT TS SR AE

(f) Frequency spectrum of low frequency combustion instability

B2 = 28 R e L g b 2R Rk

Fig.2 Pressure curves and frequency spectrum of three typical experimental results
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Fig.6  Flame velocities with different chamber pressures
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