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Heat Transfer Investigation in a Large Aspect Ratio
Rectangle Channel at High Rotation Numbers

LI Yang, LIU Tao
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Abstract: Heat transfer characteristics in a large aspect ratio rectangle channel were investigated at the Re
of 1x10* to 2x10%, and Ro of 0 to 1.23. The heated cooper plate technique was applied to obtain the span—wise
and stream—wise heat transfer distributions. According to the experimental results, the strong span—wise heat
transfer differences were observed at static case. But rotation largely weakened this span—wise difference , which
the outer section could be enhanced by 50% ~ 90%. As the Ro increased, the heat transfer on the leading surface
of the channel middle part decreased first, and till to a critical rotation number (Ro.=0.2 ~0.5) which was corres-
poning for the lowest local heat transfer, and then increased again. At high rotation number (R0o=0.6), except for
the leading surface of the inner section, both the leading and trailing surfaces experienced heat transfer enhance-
ment due to the rotation, and the maximun could be reached up to 2 times of static cases.
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Table 1 Boundary and test conditions

Parameters Range
Inlet Re 1x10%, 2x10*
Inlet Ro 0~1.23

TR 0.14
R/(r/min) 0~ 800
T./C 20
Pou/MPa 04~0.5
Channel angle/(°) 90

X/D, (P1 ~P8) 0.8,2.2,3.5,4.8,6.2,7.5,8.9,10.2
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