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The Heat Transfer Characteristics of a Rotating
Heat Pipe with Tapered Condensers in the Both Sides of Evaporator
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Abstract

The purpose of this paper is to study heat transfer characteristics of rotating heat pipe

with tapered condensers by numerical analysis and experimental method.

An experimental investigation has been carried out on thermal resistance between con-

denser wall and vapor region of the rotating heat pipe with various taper 0, 1/11.4, 1/38.

Heat transfer characteristics by analytical study were applied to describe various Nu num-

bers on the base of dimensionless condensate film, Re and Pr numbers in both condensers.
Compariison between calculated results and experimental data showed qualitatively good

agreement and the numerical analysis of this study can be utilized to predict the perforr]ance

of a rotating heat pipe. The thermal resistance can be decreased by increasing the revolution

per minute. Regardless of the various dimensionless condensate film, Nu number was largely

influenced by saturation temperatures of working fluid.
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Table 1 Dimension of Ratating Heat pipe
Evoporator | Condenser1 | Condenser2
(m) (m) (m) Taper
Do Le On | e Dw | La
A 0.035 | 0.12 {0.0287| 0.14 |0.0257| 0.09 0
8 0.035 | 0.2 {0.0287( 0.4 |o0.0287( 0.09 1/11.4
c 0.035 ] 0.92 {0.007S| 0.14 |0.0287| 0.00 1/38

<Neasuring point numbers>

@B‘Eﬁ

Flow Meter

©® Pump

@ Control Box

@ Trans Former

(2 Measuring machine
® X-Y Plot

@ Drain Cock

(@ Evaporator

@ Heater

® Adiabatic

@ Condenser

® Water Jacket

® Shipling(20 Channeles)
(@ Motor(Variable RPM)

Fig.2 Schematic diagram of experimental set
up
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Fig.3 Wall temperature for various heat flux
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Fig.6 Wall temperature response on heat pipe
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