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Experimental investigation on vortex-cooled technology of
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Abstract; In order to explore the feasibility of GO,/kerosene vortex-cooled thrust chamber used in
the attitude control engine with a hundred Newton level, an experimental verification of vortex-cooled
technology was carried out. Based on the theoretical analysis and the numerical simulation, the design of
150 N GO,/kerosene vortex-cooled thrust chamber was completed. The numerical simulation results show
that the internal swirling area accounts for 87. 8% of the chamber diameter, and the combustion chemical
reaction occurs in the annular region with 39% ~81% of chamber radius. Through the hot-fire test, the
combustion chamber achieves the reliable ignition, stable operation and combustion efficiency of 0. 91.
An effective gas film cooling is formed and the thermal protection of thrust chamber wall and head is relia-
ble, which fully indicates the existence of internal and external double vortex structure.
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Tab.1 Design parameters of thrust chamber

SRR By
HAs S /N 150
HEFER GO,/RP-1
PR S R 1/ MPa 0.8
RE 1.8
BRpEE IR /K 3070.9
B HoW/s 305. 8
GO, iR/ (g s™") 32.11
RP-1 iR/ (g s™") 17. 84
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Fig.1 Structure of thrust chamber
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Fig. 2 Axial velocity distribution in thrust chamber
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Fig.3 Streamline distribution in thrust chamber
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Fig. 4 Temperature distribution in thrust chamber
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Fig.5 O, mass fraction distribution in thrust chamber
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Fig. 6 Picture of vortex-cooled thrust chamber
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Fig.7 Schematic diagram of experimental system
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Fig. 9 Measured data of cold-flow experiment
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Measured data of ignition experiment
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Tab.2 Experimental results
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Fig. 12 Thrust chamber after hot-fire test
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Fig. 13 Enlarge of partial pressure curves in figure 10
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