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ABSTRACT

The purpose of this research was to study the characteristics of heat transter in Heat
Pipe which used the composition wick of screened groove — metallic mesh by ADI method
and experimental resylts. As the results, the more than number of metallic mesh screen
layers in a heat pipe increased, the fewer the effect of heat recovery decreased. In case
of 1 — layer metallic mesh screen wick, the response of the effect in heat recovery was more
rapidly showed than in case of other layers and in spite of high load, the evaporation section
of Heat pipe with 1 — layer metallic mesh screen wick showed the stable response and did
not show excessive super heat. There was a interrelation between thermal resistance and
the variable layers, between thermal resistance and the variable gaps of metallic meshes,
the heat transfer characteristics of Heat pipe were depended on the thermal resistance of
composition wick.

7 & M 9 m Mass (kg)
Q Heat transfer rate (w)
Area (m?) R Thermal resistance of heat pipe (k/w)
Heat capacity of material (w/sec k) r : Radius of container wall (m)
Heat transfer coefficient (w/m? k) T :  Temperature (k)
Thermal conductivity (w/m? k) ¢ . Time (sec)
Length (m) V . Volume(m®)
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M/ X

Kopr @ Effect conductivity (w/m? k)
GAP : Thegap Between wick and pipe
THI1 : Thickness of groove wick

TH2 : Thickness of screen wick

o : Density (kg/m?)

€ : Porosity

Subscript

N.SEW.C.:
nodes

Middle node and neighbouring

n.s.e.w.: Midpoint between middle and

neighbouring nodes

a :  End point of adiabatic section
c :  End point of condenser section
e : End point of evaporator
v :  Vapor
w 1 Wick
Q Liquid
sur : Surface of container
oo : Cooling water
Superscripts
0] : Old time
N . New time
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Table 1 Dimension and materials of heat pipe

computer [— computer gg:fl?'\lter
PARAMETER [ | RESIS. vect. be
Solve for Temps. computer
at first half coeff. gﬁ%ss
time step vect. D -
Solve for Temps computer
at second half coeff. CAUSS
time step vect. D .
Solve new
vapor temp.

T
Solve our
wall temp.

Total length
Length of evaporator

Length of condenser
Inside diameter of pipe
Wall thickness
Working fluid

Slab

Circumferential wick

Outside diameter of pipe

Material of pipe and capillary

800 =n
120 na
170 an
25.4=m
214
2z

distilled water

stainless steel 304
4 layers 120 mesh around
5 layers 80 mesh screen
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