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Investigation on the transpiration cooling-of-a liquid rocket nozzle
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Abstract : The SST k-w\turbulence model was used to smulate the coupled whole field
of the transpiration cooling of a Laval-nozzle of aliquid Oz2/ Hz propellant rocket engine. The
influences of porosity,, variation property, compresshility , the thermal disperse effect of
porous media, micro-scale flow and mass tranger were considered in the model. The influ-
ences of porosty on‘local blowing ratio, the wall temperature and the boundary layer thick-
ness were analyzed and compared with the regenerative cooling. The results showed that the
increase of average blowing ratio can decrease the average wall temperature with alarger pro-
portion and for the transpiration cooling nozzle the throat is no longer the highest tempera
ture point. The smulation results were compared with both the experimental results and the
one dimension aerodynamics formula and approved to be accurate.

Key words: transpiration cooling; liquid rocket engine; Laval nozzle; regeneration
cooling; dntered porous media
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Tablel Comparison of CFD and the experimentsresults
Twa/ K Twg! K Twg! K /(g9 [ (d9)
300.35 288.97 299.08 709. 00 54.83
314.514 291.919 296. 391 607.50 56.20
! % - 4.715 83 - 1.020 52 0.899 091 14.315 94 - 2.498 63
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