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ABSTRACT

Flame characteristics and combustion stability of a swirl coaxial injector are studied experimentally. Cha-
racteristics of flame and combustion instability are analyzed with the parameter of MFR (momentum flux
ratio) using hexane instead of kerosene. Flame patterns of blue and yellow are changed with variable MFR.
Combustion instabilities are measured and analyzed by adopting a model chamber. Combustion instability
mapping is made by evaluating damping factor at the 2 L (second longitudinal) mode with variable MFR in

63 cases for operating condition.
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Fig. 1. Geometry and configuration of a gas-centered swirl coaxial injector.
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Fig. 2. Schematic diagram of experimental apparatus.
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+ : B Oxidizer flow fix
o e R
=) ™ Design
© . Values
. L —¢ condition
g 9 Oxidizer flow rate (kg/s) 0.008
- © Fuel flow rate (kg/s) 0.0005 | 0.0003~0.0007
. =%
o MFR 12.36 8.10~26.53
S =1 o)
- 9 8 O/F 3.416 2.78~5.00
. — = Equivalence ratio 1.033 0.71~1.27
] ] Fuel flow fix
= S
. = Design
QAB § condition Values
. — Fuel flow rate (kg/s) 0.0005
- © Oxidizer flow rate (kg/s) 0.006 0.005~0.007
MFR 12.36 26.53~8.19
. . . O/F 2.585 3.19~2.10
Fig. 3. Geometry of a model combustion chamber(unit :
mm). Equivalence ratio 1.365 0.93~1.68
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Table 2. Test condition for combustion stability

Set | Test MFR Fuel flow | Oxidizer flow
No. | No rate (kg/s) | rate (kg/s)

1 1~9 | 38.2~159.3 | 0.00010 0.004~0.008

2 | 10~18 | 21.5~89.7 | 0.00020 0.003~0.007

3 | 19~27 | 13.8~57.4 | 0.00024 0.003~0.005

4 | 28~36 | 9.6~39.9 0.00028 0.002~0.004

5 |37~45 | 6.42~26.8 | 0.00035 0.002~0.004

6 | 46~54 | 54~22.42 | 0.00038 0.002~0.003

7 | 55~63 | 4.3~17.7 0.00043 0.001~0.003
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02: 0.006 kg/s 02: 0.006 kg/s 02: 0.006 kg/s 02: 0.006 kg/s
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MFR: 12.36

02: 0.0054 kg/s
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Fuel: 0.0003 kg/s
MFR: 8.145

Fuel flow fixed

02: 0.0065 kg/s
Fuel: 0.0003 kg/s

02: 0.0060 kg/s
Fuel: 0.0003 kg/s

02: 0.0054 kg/s
Fuel: 0.0003 kg/s
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Fig. 4. Flame photographs for various conditions with re-
cess length of 8 mm.

Fig. 5. Flame photographs for various conditions with re-
cess length of 12 mm.



559 A= 2419 ohgd o

A2 g4 BA B 4P A 19

Oxidizer flow fixed

02: 0.0060 kg/s
Fuel: 0.0003 kg/s

02: 0.006 ks

02: 0.006 kg/s
Fuel: 0.00035 kg/s
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©:1.033 :1.033 ©: 1.033
(a) 4 mm (b) 8 mm (c) 12 mm

Fuel flow fixed
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O2: 0.0060 kg/s
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MFR: 12.272 MFR: 12.367 MFR: 12.36
O/F:3.42 O/F: 3.416 O/F: 3.42
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(d) 4 mm (e) 8 mm (f) 12 mm

Fig. 6. Flame photographs of recess length of 4, 8, 12
mm.
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