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Study on the Thermal Radiation Performance of the Multi-functional
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ABSTRACT

The design strategy of the multi-functional structure is that the electrical components and

the circuits are directly put on their supporting structural panel in which the radiation
shields and the thermal control functions are integrated. Applying the multi-functional

structure reduces the total mass and size of the space system and makes it possible to

lower launch cost. In present study the performance of thermal radiation for six types of
multi-functional structure are investigated by the numerical method. The effect of the rib

configuration on heat transfer for the multi-functional-structure is not important alone but is
meaningful considering with the structural stiffness, difficulty of manufacturing and mass

increase. In heat spreading point of view, the thickness of the outer conductive layer is

important rather than the rib configuration and the trade-off study with the mass and

thickness is required for optimum design.
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Table 1. Names of cases studies and their
characteristic values
Name of | i |Facesheet| GROECN
cases configuration [mm] conductivity
[W/m-K}
CASEQ-RN-FS1 no rib 116 87.4
CASEQ-RN-FS2 no rib 1.64 116.5
CASEQ-RN-FS3 no rib 212 1324
CASEOQ-RN-FS4 no rib 2.60 1424
CASE1-RC-FS2 | iso-triangle 1.64 116.5
CASE1-RD-FS2 | iso-triangle 1.64 116.5
CASE2-RC-FS1 | rectangular 1.16 87.4
CASE2-RC-FS2 | rectangular 1.64 116.5
CASE2-RC-FS3 | rectangular 212 132.4
CASE2-RC-FS4 | rectangular 2.60 142.4
CASE2-RD-FS2 | rectangular 1.64 116.5
CASE3-RC-FS2 mixed 1.64 116.5
CASE3-RD-FS2 mixed 1.64 116.5
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Fig. 1. Configurations of the multi-functional structure
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Fig. 2. Internal structure of the multi-
functional structure
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Fig. 3. Temperature distributions for 6 types of the multi—functional structure
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Fig. 4. Temperature ranges on the ribs and
facesheets for the designed multi-
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