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Effects of cooling channel parameters on flowand'heat tranger
In regenerative cooling channels

KANG Yuwdong, SUN-Bing

(School of Astronautics,
Beijing University-of Aeronautics and-Astronautics, Beijing 100191, China)

Abstract :~To study the effects of-wall roughness, sudden expanson/ contraction, inlet
turbulence intensity and cooling channel curvature on heat trander and fluid flow in cooing
channel; three-dimensiona turbulent-fluid flow and heat transer were numerically investiga
ted with RSM model ;, which was used to represent the turbulence; the coolant was gas hy-
drogen, whose thermophyseal properties varied with both temperature and pressure. The
results show that , the increase of wall roughness will increase not only the heat transger but
also the pressure loss; the vortex appearson the nearby sudden expanson/ contraction point ,
the turbulence intensty and local pressure loss increase due to the vortex, while the wall
temperature decreases at the place where the vortex appears; the coolant inlet turbulencein-
tendty has no efects on the development of flow in cooling channel ; the secondary flows
which develop due to centrif ugal force on the coolant will cause the mass redistribution, lead
ing to heat trander enhancement at the concave cooling channel but deterioration at convex
cooling channel.

Key words: regenerative cooling; cooling channel parameters; fluid flow ;
heat trander; numerical investigation
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Table 3 Smulated resultsfor various wall roughness

/ /
Mm  MPa / K [ (MW/m?) K
0 1.35 889 72.14 82.4
1.6 1.75 829 74.35 83. 47
3.2 2 789 75.6 84.7
4.8 2.1 778 76 84.8
6.4 2.145 773 76.15 85

AT =90KA p=2.1MPa.
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