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An Experimental Study on the Heat Transfer Characteristics of a Grooved
Heat Pipe for Solar Collector
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*School of Mechanical and aerospace Engineering, Graduate School, Gyeongsang Nat'l University
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ABSTRACT: This study investigated heat transfer characteristics between absorber
and heat pipe used to extract heat from concentric evacuated tubular collectors. In
order to experiment, T—type thermocouples are attached to a evaporator of heat pipe
and absorber of inner tube. A wall temperature distribution of absorber and heat pipe
were carried out by experimental method under actual various ir—radiance and outdoor
conditions. As a result, As to increase an irradiance, a wall temperature of absorber
and heat pipe is gradually increased. The heat pipe was required about 20min to
obtain steady state operation after start up and operates stable during various
irradiance conditions. And the collector efficiency was about 50~70% when a mass

flow rate is about 1.3 ¢ /min.
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A, : Collector area [m?]
A, : Absorber area [m®]
A, : Projected area of a outer

glass tube [m?]

¢, ‘ Specific heat of water [J/kg-C]
Fyp : Heat removal factor
A : Solar irradiation on a collector

surface [W/m?]

L  Effective solar irradiation [W/m’}
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. Effective heat capacity of

collector [J/m*C]

. Mass flow rate [kg/s]
: Heat loss from a collector [W]

: Energy delivery rate of

collector [W]
Inlet working fluid temperature of
collector [TC]
Outlet working fluid temperature of

collector [C]

: Mean temperature of absorber [T]

Heat loss coefficient of absorber
surface [W/m*C]

Effective heat loss coefficient of

absorber surface [W/m%C]



U, : Overall heat loss
coefficient [W/m*C]

a, : Solar absorptance

7, : Collector efficiency [%]
T,  Solar transmittance
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Table 1 Specification of solar collector
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Fig. 2 Photograph of locations of
thermocouple.
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Fig. 4 Time variations of temperatures

of heat pipe wall and irradiation.
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Fig. 5 Time variations of temperatures

of collector inlet, outlet and ambient with

irradiation.
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