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Experimental study on the cooling effect around large vessels while
tissue heating by using U-tube phantom

MU Li-zhong, HE Ying, PENG Yun, LI Chao-fan( Department of Modern Mechanics, University
of Science and Technology of China, Hefei 230027, China)

Abstract. Objective To investigate the cooling effect of blood flow on living tissue heating. Method The ultra-
sonic tissue phantom with a U-tube was used to simulate the living tissue with counter-current vessels. The dis-
tilled water with constant temperature (37.5 °C) was pumped into the phantom through the U-tube. The phantom
was then immersed in another water bath and heated from 37.5 °C to 43.5 °C with a constant heating rate in or-
der to simulate the environment of hyperthermia. Meanwhile, 46 thermocouples were employed to measure the
temperatures of liquid flow, tube wall and the phantom. Finally, the experimental results of the temperature distri-
bution were visualized by AVS ( Advanced Visual System) software. Results With the increase of flow velocity,
the temperature of tissue was reduced, especially in the area surrounded by the U-tube. Moreover, the tempera-
tures in the U-tube bounded area reduced more significantly when the Reynolds number varied from 50 to 130.
Conclusions This perfusion phantom experiment was successful to simulate the influences of the counter-cur-
rent flow on the characteristics of the heat transfer. It showed that because of the existence of the counter-current
vessels, the cooling effect of internal tissue surrounded by U-shaped tube was more evident.
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Fig.1 The size of the mold and the locations of the thermocouples
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