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Abstract : In this paper, experimental case studies were conducted to investigate the heat dissipation performance by
changing the design shape and installation angle of the heat sink in an automotive LED lamp. Two different types of heating
source, LED and film heater, were used for the experiment. The standard heat dissipation performance test procedure was
conducted under the natural convection condition, and the effect of convection hole and the installation angles in the vertical
and horizontal directions were compared. Results showed that convection holes were useful in reducing junction temperature
to be lower than that of normal shape as 2.4 ~ 2.8 °C less. The vertical installation angle of horizontal direction showed the
best heat dissipation performance. In addition, the heat source type was not a dominant factor of the heat dissipation
performance according to changes in the installation slope angle.

Key words : Heat sink(3] £/ =1), Natural convection(A}$1 tf] 57), Installation angle(*d %] Z} =), Direction angle(’d %] W&k
Z}), Heat source( 2 ), Optimal design(Z 44 7))

Nomenclature Subscripts
A : area, m’ c : correction
h : convection heat transfer coefficient, W/m> + K conv :convection
k : thermal conductivity, W/m - K opt : optimum
L : length, m s : surface
Nu : Nusselt number oo : surroundings
p : wetted perimeter, m
Q : heat transfer rate, W 1.2
Ra  +Rayleighmumber 2 A} Q7A12] 5L v} A7 (Bulb), HID(High
S : distance, m Intensity Discharge) X5 Hol &84 0] =2 LED(Light
T : temperature, K Emitting Diode)E AH8-8}3L It} LEDE # t]#}<19]
S : temperature difference, K A-EA S 23} & 2= glrls A o] 9l on ureldf u}

& el T8 840tk o) & sl dst] Sl Ha

%5 0 5 Fol}rto} & FAlo]t).
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Fig. 1 Dimensional definition of the plate fin heat sink
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Table 1 Definition of installation direction parameter and test samples

Parameter

Slope angle

90 ©

120°

150 ©

180°

Vertical case

Horizontal case

Heat sink test
sample with
heat source and
test directions

Heat Sink(H/S)

Table 2 Heat sink design shapes and position of convection holes

Heat sink
design shapes

Definition of
convection
holes

Hole 0 Hole 1

Hole 2

Hole 4

452 #AIAEAZHY =27 A31A A6Z, 2023




Experimental Study on the Optimal Condition of Heat Sink Cooling Performance by Installation Angles

(a) Two-room chamber tester

Fig. 2 Experimental test apparatus and test samples
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Fig. 4 Measurement temperature data from the vertical angle (90 °) of horizontal direction slope
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