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Abstract In order to deeply understand the outlet temperature uniformity of high-pressure and low-mix-
ture-ratio hydrogen/oxygen preburner, a subscale preburner was designed. The uniformity of outlet com-
bustion gas temperature was carried out under different recess ratios, turbulence structures and operating
conditions. In addition, the rationality of the design scheme was verified experimentally by the full-scale
preburner. The experimental results show that the gas temperature uniformity increases gradually with the
increase of recess ratio. With the increase of the combustor pressure and mixture ratio, the temperature
homogenization effect of the turbulator is improved. The temperature uniformity in combustor can be im-
proved 54. 8 % —89 % by the combination of turbulator and elbow structure. Under the design parameters
of the injector in this paper, compared with the swirl coaxial injector, the temperature uniformity of sub-
scale preburner is better with shear coaxial injector under 50 % — 100 % operating conditions. The tempera-
ture uniformity of full-scale preburner is less than +50 K when the turbulator and the 90° elbow are

used. At the same time, the gas temperature uniformity of the outlet near the oxygen turbine is better than
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that of the outlet near the hydrogen turbine.

Key words hydrogen/oxygen; preburner; recess ratio; turbulence structure; variable operating condi-

tion; outlet temperature uniformity
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Fig.1 Preburner model and experiment
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Fig.2 Schematic of the injector
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Fig.3 Schematic of temperature measurement section
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Fig.4 Schematic of measuring point location
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Fig.5 Schematic of experiment system
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Fig.7 Temperature value of section A
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with different conditions
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