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Abstract — The heat transfer characteristic of rotating heat pipe (RHP) is determined by condensate liquid
film thickness which is formed inside the wall and rewrning flow rate of condensate to evaporator. The
effects of longitudinally grooved condenser on heat transport performance for a horizontal rotating heat pipe
has been studied experimentally, To verify these effects, 2 heat pipes were manufactured and submitted to
operating tests. One is the combined structure having partly longitudinally grooved condenser and circular
cross section and the other is the heat pipe with uniform circular cross section. When the RHP rotates, the
centrifugal force would accelerate the condensate flow to the grooves, remaining a thin film thickness on the
condenser surface. The heat transfer coefficients of rotating heat pipe with grooves shows 2000~4000 W/
m®C at pool flow regime and 1500~2500 Win™C at annular flow regime. Compare with the values of rotat-
ing heat pipe with circular cross section, the enhancement ratio of heat transfer coefficient and heat transfer
limitation reveals about 1.5 times and 40% respectively.
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Fig. 1. Condensate flow in a rotating heat pipe with
Erooves.
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Fig. 2. Longitudinal cross section of a rotating heat pipe with grooves.
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Table 1. Design parameters of heat pipes fabricated for the present study.

Type Heat pipe with grooves

Heat pipe without groove

Internal Adia. & Con. region :

structure
of pipe

Number of grooves : 3, Depth of groove :
2 mm, Width of groove : 3 mm
Eva. region : Circular cross section

Longitudinally uniform
circular cross section

Fill charge ratio

Y =20%

Outer diameter : 24.5 mm

Inner dia. : 20.5 mm (Eva.)

Outer diameter ; 22 mm
Inner diameter : 18 mm

Container Inner dia. : 16.3 mm (Adia. & Con.)
dimension
Length of Evaporator, Condenser : 150 mm
Length of Adiabatic : 60 mm
Container Copper
Water

Working fluid
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Fig, 3. Schematic diagram of the experimental apparatus for pérformance test of a rotating heat pipe.
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RHP with grooved condenser

Rotational Speed : 600 RPM{Pool fiow regime}
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Fig. 6. Wall temperature variations with various heat
flux for heat pipe with grooves at rotational speed
of 600RPM (Pool flow regime).
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