R S HME TR - PERE T AL 24 (20164F) TH~12H
Bull. School of Industrial and Welfare Engineering and School of Industrial Engineering Tokai Univ., 4(2016) pp.7-12

AEAGHER Y A v 7 & — b3 T O{BE
AMES TR OE AR

Heat Transfer Characteristics in Circumferentially Grooved Heat Pipes
by
Hiroaki KOZAI and Kazuya OKOGE

(Received: October 31, 2016, Accepted: January 27, 2017)

Abstract

Heat transfer coefficients in the evaporator and the condenser were investigated in horizontal concentric annular heat pipes
with circumferentially rectangular-grooved evaporator, using water as a working fluid. For low heat flux, the heat transfer
coefficients in evaporator may be correlated well with the equation which was derived based on the heat conduction across
the wick completely saturated with working liquid and the evaporation at the liquid-vapor interface. For high heat flux, the
heat transfer coefficients in evaporator increase gradually with the increase in the heat flux because the thin liquid film region
near the tip of the groove fin increases. From the comparison of the experimental data with the equation for evaporator heat
transfer coefficients, it seems that the liquid-vapor interface in the evaporator exists at the tip of groove fin and the radius of
meniscus curvature decreases with the increase in heat flux until the value of contact angle becomes the minimum. Also, by
considering that condensation takes place at the condenser other than the part of liquid puddle, the average heat transfer
coefficients in the condenser can be estimated by the Nusselt equation for film condensation on the outside of single
horizontal tubes.
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