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The high voltage direct current (HVDC) device has been used to transmit electrical power with an advanced technology of
semiconductors. The sustainable energy generation technologies of solar power and windmills are demanding that the
HVDCs have high performance and reliability. In this regard, the cooling performance of the HVDC becomes a significant
research topic because the temperature increase affects the operation of the device. The evaluation system to assess the
cooling performance has been developed and is proposed in this paper. The experimental apparatus is presented in detail.
Our experiments have shown the accuracy of flow rates, pressure drops, and the temperatures in the desired
measurement points. We have successfully developed an evaluation system of the cooling performance of the HVDC
device which has 2.48 kW of heat dissipation.
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(High Voltage Direct Current) A|2g]o] QlTh. 2 $5EC 7IRIgt A% A FHAY & FAE 2T
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Fig. 1 Schematic of the experiment system for evaluation of liquid
cooling efficiency of HVDC heat sink
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Fig. 2 The differential pressure meter installed at entrance and exit
and HVDC heat sink showing 9 thermocouple positions
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Fig. 3 Experimental data for power of the electric resistance heater
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4 Experimental data for pressure drop at the inlet and outlet of
the HVDC heat sink experimental equipment

Fig.

A AR GAEe & 4 9lrk olajgt 24 vlolE o4 &
Aol A TAT 24 A2EI0] AHET} B8-S o 4 9tk

Figs. 33} 49] =4

At A 243 L= WIS Fig. 59 Uehy

SAtt. Fig. 5ol vrebd Hﬂ%ﬁ Fig. 20] vehdl 2= 54 9]

=

£ e K

[*]

ol
>

o
<

N
=~

Temperature [°C]|

Fig.

Fd35h, Point 7(%
ﬂgq_ 2°C x%E _1:—_7.“ éx
ol A3k 2.5°C o] =4
HA2E7E 1°C o o]l

1o ne e
ol
ol
—_

%
rjl_
=

7Zsto] g8t EEEAE AuR
7¥et @ 0.12-0.152 FAI3 H=o] A

WYzks Lm)e 50°CceE A%
o 4= Qltk o= 2 A
= Y 2=

RIS
3 30

£

Am

ol

it

=
ot
o - Mo

PP
()
o

=

= el AEkE S
o]+ Table 1] 1}

o,

oot gt xFHAES
6L/mm°ﬂ/ﬂ Hf 2.2%2] 2217}
L/mmOﬂH 0.170]9ict. g2Fo] =7}
Zof o3t mEHExr} ZvhE Aoz
o] Ahzlo] Zro} AL Axle]
T Alojo} mRTIR R EH A]A
=4 ot S3"E o
| 5014 10 L/min2
o] FAIE AL et

[e)
TEO]:
AR
<

70

60 -

50 =

40 Point 7

Point 8
Point 9

Point 4
> Point 5
Point 6

Point 1
+ Point 2

30 . point3 -

20

0 600 1200 1800 2400 3000 3600

Time [sec]

5 Experimental data for temperature about time of the 9
thermocouple points at the HVDC heat sink experimental
equipment

Table 1 The average values and standard deviations of the measured flow rates and pressure drops

5 L/min 6 L/min 7 L/min 8 L/min 9 L/min 10 L/min
Flow rate [L/min] 5.04 6.13 7.11 8.1 8.99 10.07
Standard deviation 0.05 0.06 0.08 0.11 0.12 0.17
Pressure drop [kPa] 1.62 2.39 3.22 4.14 5.08 6.34
Standard deviation 0.12 0.13 0.13 0.14 0.14 0.15
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