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An experimental study of a cooling channel under

reciprocating motion

Student : Cheng-Lun Yu Advisor : Wu-Shung Fu

Department of Mechanical Engineering
National Chiao Tung University

ABSTRACT

The aim of this study is to investigate heat transfer rate of a cooling 11
-shaped channel when reciprocating. motion experimentally. Three separate
heat regions are selected at.former ~ middle and later position and used to
indicate variations of heat. transfer phenomenon. A method of flow
visualization is adopted to indicate the flow field in the cooling channel
qualitatively. The parameters‘of Reynolds number ~ frequency are varied and
the amplitude is fixed due to the experimental apparatus. The results show
that at the frequency being equal to 0.05 the maximum heat transfer rate is
obtained. Both the experimental and numerical results are consistent well

under the conditions conducted in this study.
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331 A% RE L A
¥ Re, F, L, V. /u, Gr/Re,’
Casel 700 0.0 0.0 0.0 0.08
Case2 700 0.0 0.0 0.0 0.08
Case3 700 0.0 0.0 0.0 0.08
Case4 800 0.0 0.0 0.0 0.07
Case5 800 0.0 0.0 0.0 0.07
Caseb 700 0.01 0.5 0.08 0.08
Case7 700 0.01 0.5 0.08 0.08
Case8 700 0.05 0.5 0.15 0.08
Case9 700 0.1 0.5 0.31 0.08
Casel0 900 0.01 0.5 0.06 0.05
Casell 900 0.05 0.5 0.16 0.05
Casel? 900 0.1 0.5 0.31 0.05
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% 3-2 Re, =700 AT, =10C+0.1°C 2 % s #c¥3 % (28 25°C)

BT ER TEABRERFY AL ATEMUEE AT SB
& R 35.10C 35.10C 35.20°C
= At R 35.05°C 34.70C 35.00°C
= AT 3R 33.95C 33.80C 33.90C
Y 0.978V 0.791V 0.676V
g~ i | 106mA 86mA 73mA
iy » # £ QI=P*V | 0.103668W 0.068026W 0.049348W
A BE QB | 0.02541W 0.02079W 0.02541W
QB/QI 24.5% 30.6% 51.5%
4 =% Nu no 20.1 12.2 6.1
# e Nuno 21.5 11.3 6.8
WL 7.0% 7.4% 11.5%

# 3-3 Re, =800 &2 AT, =10C+0.1°C2 % s #ic¥p % (218 26.27C)

e PR R TEREABREBFY AR FEMUEEARESB
R R 36.17°C 36.17C 36.17°C
TR S 36.10°C 35.85C 36.00°C
=Y AT 3R 35.20°C 35.25C 35.30°C
Wr TRV 0.972V 0.767V 0.656V
o~ T | 105mA 83mA 71mA
i~ # 2 QI=P*V | 0.10206W 0.063661W 0.046576W
A BE QB | 0.02079W 0.01386W 0.01617W
QB/QI 20.4% 21.8% 34.7%
4 2 Nu no 21.2 13 7.9
#E Nuno 23.1 12.2 7.7
HA 9.0% 6.2% 2.5%
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