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Experimental study on the spray and flame of

hypergolic bipropellants in hot-fire test
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Abstract; In order to study the detailed spray and combustion characteristic of hypergolic bipropel-
lants utilizing unlike-impinging injector, experimental study was conducted to investigate the phenomena
involved in the spray and combustion processes of neat methylhydrazine/nitrogen tetroxide( MMH/NTO )
in a visualized combustion chamber. High-speed camera was used to record the natural flame luminosity
firstly, then high-speed camera and back illumination light extinction was combined to record the spray
images in hot-fire test. The results show that liquid propellants visible are mainly distributed in injection/
atomization zone which is near the injector,and the area of injection/atomization zone increase with the in-
creasing of fuel jet velocity. The distance from ignition position to injector face and flame propagation veloc-
ity also increase with the increasing of fuel jet velocity. Judging from the flame luminosity, the flame of
MMH/NTO could be divided into outer flame ,inner flame and flame core with highest brishtness. The area

of flame core decrease firstly and then increase with the increasing of fuel jet velocity. The induction length
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and angle of flame increase with the increasing of fuel jet velocity as well as the injection/atomization zone.
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Fig.1 Combustion chamber with impinging injector
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Fig.2 Sketch of impinging injector
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Fig. 3 Optical photoing setup
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Tab.1 Test conditions

A5 1 2 3 4 ik
m/(g-s"') 32 4 496 6.4 GG
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m/ (g-s"') 1.6 2 248 3.2 RRLGA
Ap/MPa  0.49 1.11 1.96 3.07  J%kEIER
V/(mes™) 23 28 35 45 JRRImESTEE
p./ MPa 0.1 0.1 0.1 0.1 ExExE
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shadow in hot-fire test
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Fig. 6 Grayscale images of ignition position
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Fig.8 Axial distance from injector face to flame front
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Fig. 11 Induction length in different fuel jet velocity
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