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Turbulent Flow and Heat Transfer of Non-Newtonian Fluids on a Flat Plate
By

Shinji WATANABE and Susumu KOTAKE

i Abstract: Flow and heat transfer characteristics of non-Newtonian fluids (0 to 0.3
1 wt.% CMC-solutions in water) past a flat plate were experimentally studied to obtain
fundamental information about the behavior of non-Newtonian fluids in motion, es-
pecially in turbulent flow, and their heat transfer. Velocity and temperature distribu-
tions of the fluid past a plate were measured. As the main velocity of the fluid is

increased, the velocity and the heattransfer characteristics approach those of Newtonian

fluid. The feature of momentum and heat transfer of CMC non-Newtonian fluid
becomes the same as that of Newtonian fluid at the main velocity larger than the
value at which the shape factor of velocity boundary layer is nearly equal to that of
the fully turbulent Newtonian flow. These characteristics of flow and heat transfer

can not be accounted for by the Reynolds number based on the power-law model.
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Ry 2L 5 TEETIINNI 0L SN S, X 10, 1 hpERIT= . — P VEEOEERR

ThH5.
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(g=1.325x10% Kcal/hm?) (g=2.435x10% Kcal/hm?)

B Ru/(Ra)is DEABRALDTENIZDLDICHE. CORICBNTS, FHEED (Rous
%_@@“&% CMC BEDOHRNTALERBRIERL IO bbb, Tbb, E
FIREED B 13 CMC EBEIT X 51T,

4, #& B

= a— b U HADEKRRETORNS & U BUE E OBANTBELIESAICT 370
C, HEHEOHETTREL TN EKBX0 CMC (A4 v 2 Frenm—2) ki
BOEEI B LOFREMALIBAOERETEESGEREL, 200 OFtEERE
L. ZORER, 2¥D EBPLDICH 5 k.

(1) EHFEEEZHEL TV &, FRERBANOHESIE CMC EEICEFKE L KDE
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e 5.
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i CMC BERXLSTRL S DITH 5.

(3) CMC KIEKOEEHEMIC “~NXFTH)” 2ANZ LA/ VIBI DL S RS
HATACENTET, AWRETR VA / VXHELTOEKRE & 121500,
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