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An Experimental Study on the Thermal Performance of
a Flat-Strip Heat Pipe with Inner Grooves and Screen Mesh Cover
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B), Screen Mesh(2=3 & ©l+), Thermal Performance(873%5)

Abstract

The thermal performance of a flat-strip heat pipe with inner grooves and the screen mesh cover was
investigated experimentally. The heat pipes were made of 2024 aluminum alloy of which the
dimensions were 30 (W) x 4 (T) x 150 (L) mm. The cross sectional dimensions of inner groove were
0.4x0.9mm and the space between grooves was 0.6mm. To enhance the capillary force, fine screen
meshes were attached to cover the grooved inner surface. In the grooved heat pipes without screen
mesh cover, the maximum thermal load of 180 W (12 W/em®) was achieved for operating temperature
below 130°C at horizontal position. The heat pipes with screen mesh cover showed the thermal
resistances less than one third of those without screen mesh cover, and showed less fluctuation in the
thermal resistance values. Furthermore, the thermal performance of the former exhibited less dependence
on the tilt angle and the fill charge ratio.
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Fig. 1 Heat pipe cross section and grooves

Table 1 Specification of the heat pipes in the
present study

Values

dimensions (mm) 150 (L) x 30 (W) x 4 (H)

container material Aluminum Alloy 2024

number of grooves, N, 48

w, (mm) 0.6

W, (mm) 04

tg (mm) 0.9

t, (mm) 0.5

t, (mm) 0.6

working fluid acetone (99.9%)
V, () 3.8x10°

7,874 meshes/m
screen mesh No. 200 (d,= 0.058 mm)
(diameter of wire) 400 15,748 meshes/m
(d,= 0.030 mm)

screen material Stainless steel 304

Fold, ¥HHoer 23Yg g AtE
ol9] Alg= ms|ok gt B AT I ETto
Zof gt F2 AGE Table 16] 2950 it
B|Egto|X o] aFHE 48709, F7]F37 Fo
£ 12mmelth VB 7 2789 HA Uy
ARE 9uisin, of AHE AR He= AEH
AFE 100%2 7]E3t FAFE BR83U

807

Heat pipe Data
vi Aguisition

/ System

Power

Circulation Bath Supply
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Fig. 3 Schematic of the heat pipe with thermo-
couple locations (units : mm)
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