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Experiment on coaxial shear injector of GO,/GCH, based on PLIF
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Beijing University of Aeronautics and Astronautics, Beijing 100191, China;
2. Beijing Power Machinery Research Institute, Beijing 100074, China)

Abstract: Based on the results of numerical simulation, experimental research on the
GO, /GCH, coaxial shear injector was carried out using non-intrusive optical diagnostic tech-
niques, including PLIF (planar laser induced fluorescence), high-speed camera and so on.
The OH distribution of combustion chamber, the development of combustion flow field and
the flame structure were obtained by measuring the combustion flow field at different operat-
ing conditions. The results showed that there were obvious shear combustion layers in the
combustion flame of GO,/GCH,. As the axial distance increased, the flame gradually lost its
stability. With the increase of the velocity ratio, the vortex of the flow field was obviously
strengthened, the flame root stabilization section became shorter and the flame structure had
more curl and wrinkles. The simulation of OH distributions is consistent with the measure-

ment of OH distribution, indicating the simulation model can simulate the combustion flow

field of GO,/GH,.
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I TE I A B E;/ (k] /mol)
CH,+H=CH;+H, 2.2X10" 3. 00 36. 55
CH, +OH=CH;+H,0 1. 6X10° 2. 10 9.97
CH; +0=CH,O+H 6.8X10" 0 0
CH,O+H=CHO++ H, 2.5X10" 0 16. 61
CH,O+OH=CHO+H,0O 3.0x10" 0 5.07
CHO+H=CO+H, 4.0X10" 0 0
CHO=CO+H 1.6 X 10" 0 61.56
CHO-+0,=HO,+CO 4.0X10" 0 29. 21
CO+OH=CO,+H 1. 51 X107 1. 30 —3.15
H+0,=0+0H 2.0x10" 0 70. 30
O+H,=0OH+H 1.8 10" 0 37.07
OH+H,=H,O+H 1.17X10° 1. 30 15. 21
OH+OH=H,0-+0 6.0X10° 1. 30 0
H+0O, +M=HO, +M 2.3X10% —0. 80 0
H+OH+M=H,0+M 2. 2X10% —2.00 0
H+HO,=0H-+O0OH 1.5X10" 0 4.19
H+HO,=H,+0, 2.51X10" 0 2.97
OH-+HO,=H,0+0, 2.0X10" 0 4.19
CH; +H=CH, 5.2X10% 0 —5.42
H+H+M=H,+M 1.8X10'" —1.00 0
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Fig.9 Instantaneous images of OH-PLIF

(mixing ratio is 3, velocity ratio is 0. 5)
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(mixing ratio is 3, velocity ratio is 1. 5)
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