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Abstract : In this paper,

various heat dissipation designs for a rail anchoring failure detection module were

investigated by a thermal flow analysis. For the detection module with the heat dissipation design on the overall
housing surface, an average temperature inside the module was lowered by 25°C when compared to no heat
dissipation design. In addition, an internal heat-flow blocking layer and an heat conduction layer inserted between
the LED module and housing case were effective in reducing the temperature in the rail anchoring failure detection,
which has a limited space for installation and little air flow. Especially, the temperature near LED module

decreased below 55°C when the optimal heat dissipation design was applied.
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Fig. 1.
module and its temperature distribution using infrared thermometer

Photograph of the rail anchoring failure detection

camera under operating condition.
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Fig. 2. A simplified drawing of the rail anchoring failure
detection module and heat distribution by thermal flow simulation.
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Fig. 3. A schematic of the rail anchoring failure detection

module with heat dissipation design on the overall housing surface.

Fig. 4. A schematic of rail anchoring failure detection module
with the internal heat-flow blocking layer.

9 WA PEE U A5 BE YRoA
WYSHE @ wes) oye Mgslef Uyl ewg
W& 4 92 LED u§ Zojet agslel 9d ¥
$ES 5t AR Afsiel @ A4S NAste
Zoi0] 49, old LED 2F $2o $A74T 59
sl st m, shwel %9, $7 #at glol heat sink
£ T3 AL 15 mm FA 7|E

oz Wg 1de @ F e x7e
? sl e ATt

4= 1ED REA dXYst= &F
9] 9laf Abdere ARG P =
= Zio|t}. ojm] xfThte o] <
IS 2(PTFE) A Adsto] o siag 53

7% 591 62 R WH WAL w0} YAl e

Temperature [Flubd] (* €]

942399 ° ¢

661786 ° ©

Fig. 5. Temperature distribution in the rail anchoring failure
detection module without heat dissipation design.
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Fig. 6 Temperature profile of the rail anchoring failure

detection module without heat dissipation design.
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Fig. 7. Temperature distribution in the rail anchoring failure
detection module with heat dissipation design on the overall housing
surface: (a) no housing thickness variation, (b) thicker housing case.
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Fig. 8. Temperature profiles of the rail anchoring failure
detection module with heat dissipation design on the overall housing

surface: (a) no housing thickness variation, (b) thicker housing case.
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Fig. 9. Temperature distribution in rail anchoring failure

detection module with the internal heat-flow blocking layer.
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Fig. 10. Temperature profile of rail anchoring failure detection

module with the internal heat-flow blocking layer.
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Fig. 11.
detection module with the internal heat-flow blocking layer and

Temperature distribution in rail anchoring failure

heat conduction layer inserted between the LED module and
housing case.
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Fig. 12. Temperature profile of the rail anchoring failure
detection module with the internal heat-flow blocking layer and
heat conduction layer inserted between the LED module and

housing case.
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Table 1. Temperature variation of the rail anchoring failure
detection module under different heat dissipation conditions.

Heat dissipation type Temp. of — Max. Min.
p P LED module temp. temp.
No heat dissipation design 94°C 94°C 66T
Heat sink
(No thickness variation of 119C 119C 67C
housing case)
Heat sink . 5 o
(Thicker housing case) 69°C 69°C 46t
Heat-flow blocking layer 63T 63T 27T
Thermal conduction layer
inserted between heat-flow 5 5 4
blocking layer and housing 3¢ 64 ¢ 4t
case
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