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ABSTRACT

In this study, the effect of thermal contact resistance between pin-channel tubes on the heat transfer
characteristics was analytically examined around the channel tubes with the pins attached to two consecutive
arranged channel pipes. The numerical results showed that the heat transfer coefficient decreased geometrically as
the thermal contact resistance increased, and the corresponding temperature change on the contact surface
increased as the thermal contact resistance increased. The thinner the pin, the more pronounced the geometric
drop in the heat transfer coefficient. It was confirmed that the higher the height of the pin, the higher was the
heat transfer coefficient, however, the greater the size of the thermal contact resistance, the smaller was the heat
transfer coefficient. It was found that the temperature change in the inner wall of the channel tube did not
significantly affect the heat transfer characteristics owing to the thermal contact resistance. Furthermore, the
velocity of air at the entrance of the channel tube was proportional to the heat transfer coefficient due to a
decrease in the convective heat resistance corresponding to an increase in the flow rate.

Keywords : Fin(E!), Channel Tube(X'22h), Air(=7]), Numerical Analysis(5=X|5i{41), Thermal Contact
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Fig. 1 Schematic diagram of MF evaporator with
the finned channels
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Table 1 Boundary condition for analysis thermal
transfer characteristic around tube

Specification Physical Values
Convection term Segregated Model
Turbulence model k-epsilon standard
Inlet Velocity (Vi) 0.05 m/s

Wall Temperature of
Channel(Tw) 300 K
Inlet Temperature of
Air(Ti) 330 K
Number of Mesh 500k
Quadrilateral type
Mesh type (Body-Fitted coordinate)

Temperature (K)

350,00 300.00 325.00
_m | u

Temperature (K)
325.00

R! =0 m’K/W R) =10"° m’K/W

Temperature (K) Temperature (K)
325.00 350.00 300.00 325.00
= |

R) =10"" m’K/W R) =10"% m’K/W

Fig. 2 Temperature distributions around the fin for
several cases of contact resistences
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Fig. 3 Temperature distributions along the vertical
line of fin from the front tube surface for
several cases of contact resistences
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