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Analysis of the subsection design of the porous wall of a transpiration
cooling nozzle

JIN Shacshan', JIANG Perxue; SUN JrGuo?

(1. Key Laboratory for T herntal Science and Power-Engineering of/Ministry of Education,
Department of Thermal Engineering;- T singhta-University, Béijing 100084, China;
2.-Beijing ‘A erospace Propulsion Institute, Beijing 100076, China)

Abstract: \In order to minimize the coolantflow for transpiration cooling rocket nozzle
with sintered porous media\wall,“an optimized transpiration cooling structure was presented
in this paper, whose porous 'wall was divided into several sections along the axis direction.
The transpiration cooling for a thruster with four-section structure porous wall was numeri
cally studied by Fluent code and the results were compared with those of the onesection
structure transpiration thruster. The results show that foursection structure can decrease
the ratio of coolant flow and gas flow from 28.3% to 12. 6% on the premise of satisfying the
cooling need of the nozzle inner surface wall, the multr section porous wall design is an effec

tive way to reduce nozzle transpiration coolant flow.
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Table 1 Cases of transpiration cooling nozzle
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Table 2 'Transpiration cool and without optimization (4 partition porous wall)
\
/ ( /
/ (kg/s) (kgl s) )/ %
/M Pa 10.8 10.2 10. 8 6.0
1 0. 1793 1. 420 12.6
/(kg/s) 0.0284 0.0423 0.0604 0.0482
2 / MPa 10.1 0. 195 1. 435 13.6
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