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Calculation and Verification of Thermal Time Constants of DC-link Capacitor
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Abstract: This paper, starting from the definition of thermal time constant (TTC) and the principle of
thermoelectric duality, deduces the calculation formula of heat disspiation resistance and internal
transmission heat resistance of DC-link capacitor, thus obtaining the calculation method of TTC of DC-link
capacitor. The calculated values of heat dissipation coefficient and TTC are determined through the
temperature rise test of DC - link capacitor. According to the thermoelectric duality principle, the test
verification method of the TTC is designed, and the method to determine the temperature rise of core by
measuring the temperature rise of the capacitor case is proposed. The test value of theTTC of DC -link
capacitor is obtained by cooling method, which verifies the correctness of the test and calculation methods,
and is of great significance for the majority of engineers to understand the TTC of capacitor.
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Table1 Related parameters of TTC of capacitors

2 Bl
L/em 84
Slem? 11 484
@ 0.469
PIW 32.9
JEEEIN ¢ [0/ (g-K)] 1.9
E/[W/(em®+K)] 1.1x10°°
B/cm 15
mlkg 98
@ 0.204
p, W/em® 2.86x107
REBR LI /[T (g-K)] 1.8
, 0.174
H/ecm 58
v/(g/em’) 1.34
s 0.327
al[J/(g-K)] 1.41
HA T e [T/ (g KO 0.46
JHEAT, /K 2.39
N S I I S
: 35 | B T
10 i \ i
L9 i 3(4)
¥ 8 =
= | #Hg T | 4H
H, l t i
Mo «in 5]
T 5] i 1(2) T
e 1 ag[] e )~
L
- i ‘JEEIEBEZM)%
Feee || [‘eee® ||
Le®e,[]] [®9oe]|
‘ HAFRFE1(3)

1 BEERHERERETE

Fig.1 Schematic diagram of platinum resistance layout

for capacitor
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core and case
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Table 3 Test results of TTC for capacitor
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Table 4 Test and calculation results of TTC for capacitor
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