% 29 RIBIERENFE L VRO L
C11-1

VERIZA yH— R TRKAF ¥ oRIVICE TR EORIETE
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Water-cooling channel with V-shaped staggered ribs achieves high heat transfer by generating swirling turbulent flow.
In this study, we calculated the heat conduction through the Cu plate and the heat transfer in the channel flow. We
consider the applicability of RANS model for predicting the heat transfer rate and the temperature distribution by
comparing the LES calculation of the case of single channel path through the Cu plate. Based on RANS calculations of
multiple channels in actual target geometry, mean velocity dependence of surface averaged temperature at the heated

wall of Cu plate is T o 1V, %%
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(@ Single channel of periodic
boundary condition (Case 2)

(b) Single channel (Case 1,Case 3)

(c) Multiple channels (Case 4)

Fig.1 Schematic of the target plate made with Cu and the water-cooling
channel with V-shaped staggered ribs.

(rib height::1 mm)
Fig.2 Schematic of \-shaped staggered ribs.

Table 1 Conditions of the present simulations.

Case 1l Case 2 Case 3 Case 4
Simulation LES RANS RANS RANS
Geometry Fig.1(b) Fig.1(a) Fig.1(b) Fig.1(c)
\elocity Result of Result of
Fied  Umsteady  Stady o Case2
Temlgzlrgture Unsteady Steady Steady Steady
NumPerof 26 million ~ 42million  0.71million ~ 66 millon
x 10°
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Fig.3 Heat flux profeile at the top wall of the target plate.
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Fig.4 Mean streamlines in Case 1.
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Fig.5 Development of cross sectional mean secondary flow in Case 1.
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Table 2 Nusselt number of single channel Simulation

Interface Case 1 Case 3
Ribs & Top 329 313
Side 205 210
Bottom 143 149
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(@) Top wall in Case 1.

= L 8 l

T[C
20T TIDS0
(b) Top wall in Case 3.
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(c) Bottom wall in Case 1.
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(d) Bottom wall in Case 3.
Fig.6 Contour of temperature on outside of the target wall.
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(c) Cross view at center of the target.
Fig.7 Contour of temperature in Case 4 (Vo=2 m/s).

Fig.8 |2/ — A 4|23\ T it A 28 b S B 7555 O
H—5y MWD T 2R~ U T2 ED
TeF ¥ VD Fif, A, JERIOZIVENDIRIZIBV TR L

£ 29 BRERENFES VRO DL

c11-1

TefitiZ s L Q. X2/ MO EIHE - D IRAEE S,
F o RO EHEHIZBW TN V27, flmEicsn T
Nu o V,07°, SISV TNU o V20t L 722-T0 %, HICE D
XV MEOMEITER 573, WiREEHE S D A 3R —
OEECH S, 7272 L, W®EICHIT S Ditus & Boelter®
Nu o Vo080 L) Bl il 5 &, ARt T L&
IO TMNINS < 2o TWA. Fig9 Io ¥ —4" > Mo kil &
JERIZEBT D, RmiRE LR UREEZ R, FR &SRO
TREE OW TR E T B 72 > TR Y, o L7581
FHEOEER RN N E <, R ORI PR
V. ZOMANCIY, Figl iR LIZ2—5 Y MBNDOT ¥ L
NEEOTARG S5 LB 2 b, SORLTHEPVETH 5.

10°
10 10

0 j 1
Vo

Fig.8 Mean velocity dependence of Nusselt number at the interface

between the target plate and the fluid in Case 4. 2: ribs and top

(Nu o< V%71, 0 side (Nu o V,279), v: bottom (Nu o V,%6%).
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Fig.9 Mean velocity dependence of the temperature difference between
the outside wall of the target plate and the bulk fluid in Case 4.
4; maximum temperature at the top wall (AT o V,7%3%),
a: surface averaged temperature at the top wall (AT o V,%4%).
v: maximum temperature at the bottom wall (AT o V,~%°),
v: surface averaged temperature at the bottom wall (AT o V,~%82),
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