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Ther mal design method of temperature control for-regenerative
cooling panel

XIA Xirrlin, A1 Qing
(School of Energy Science and Engineering,
Harbin Institute of TechnologyHarbin 150001, China)

Abstract : By analyzing characteri sticsand influential factors of heat transer in regener-
ative cooling channel ,a thermal design method.of cooling panel based on restriction of operat-
ing temperature of \materials'‘was presented.-In this desgn method,the structure of each
channel was separately designed in the cooling panel ,s0 that heat trander characteristic of
cooling channel ‘could \ichange with varying channel postions. By combining finite volume
method ,empirical relations of heat convection and Monte Carlo method ,the cooling effect of
regenerative cooling panel wasinvestigated. The results show that the cooling panel can be
geared for non-uniform heat flux distribution and operating temperature restriction of struc
ture material. This design method can al 0 ensure thermal reliability of structure.
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Fig 2 Schematic of actively cooled plate by
temperature control design
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L
18m, H=0-115m,
4 0mm< a<10 Omm,
2 0mm<2b<10 Omm.
Inconel617 , 0. 85.
Qm =0 15kg/ s, p=3 OMPa,
Peng- Robinson ,
[10],
[11],
, [12]
. Fl uent
, [13], 3
1
Table 1 Parametersfor simulation
dm d/ mm 2f/ mm 20 mm
1 2 2 5 1
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5 Ts=750K
Fig 5 Structure temperature distribution under
Ts =750 K for different desgns methods

Fig 3 Heat flux distribution insde the gas
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Fig. 6 Channel structure parameters under
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Fig 4 Structure temperature distribution under
Ts =800 K for different designs methods
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Fig. 7 Channel structure parameters under

T.=750K for adaptive design
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