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Compact Cooling Unit for High Power Electric Controller
(Numerical Analysis in the Counter Flow Type Heat Exchange with Inclined Fin)

Kiyoshi KAWAGUCHI*, Yoshiyuki OKAMOTO,
Masahiko SUZUKI and Toshihiro MAFUNE

* Toyama University, Faculty of Engineering, 3190 Gofuku, Toyama-shi, Toyama, 930-8555 Japan

In recent years, calorific power of semiconductor has been increasing. So more compact cooling
unit for high power control panel compared with air-forced aluminum fin is desired. We have been
developing the new counter flow type compact cooling unit having inclined radiation fin. In this
paper, we have established the simple method for calculation of cooling performance of heat
exchanger by using radiation fin modeled by pressure resistance in the flow field, and by using NTU
method in the temperature field. |
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Cooler for Control panel

Fig.1 Configuration of high power electric controller

Table 1 Specifications of cooling unit

ltems Specifications
Cooling 2.TkW (AT= 19K)

performance | AT:Hot air temperature — Cold air temperature

Acoustic 65dB (A)

Noise (1m away from panel cooler)
. L Size 559 X 1270 x 230 (mm)
Fig.2 Appearance of cooling unit for high power elec- -
tric controller Weight 39 (ke)
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Fig.4 Inside structure of compact heat exchanger

52T, EKaX MetREEOR LER > T3,
& BESEORETENSIROBEIZATH =BT
HBY, BEEHMET 22 LIk - CAHEEORAR
WKW7VFESTNWVRHIGTE 3,

BOHUSR PR ICETE L7 7 4 Y R 5 R, B
16 mm, BT E 44 mm, £ & 560 mm O HEIEZELK A
FABZHBCAO N TV IEREa LT — L —
NI4T, 74 YEyF3.6mmxI1551% 1%k
LTHRITEAAIC2HEFIREL THS. H216
mm D7 4 ¥ EEELULEBER, BRI RLLTR
Ry =B EBIP2 L, HEa X b 0T
BOHRBEPHASTH 3,

5. BXMBOBTET IV

B4R d &5 CBTBmBEL V-8 2N LTE
BESH EERESHMO >0 7 4 VoI R,
74 vEERL L WBARERPMESE L0
SBON—NDBRITH S, BEELOBIIEEM 7
AVDHENNV—F BB —F p SREE 7
4 INEBRL, RBICERME Y 4 v 6 BEEEA
LEb 5, :

FREDEBRER Y + v REEFECET VT B
ZEWREVBTTE B8, Ay v ERERRTE & O
HIFHS BRI 2 DEER TR, kORI
BT —D2D7 1 VRN 512 bR 2 H
LT3, BIF2EMT 55 2 CORMEESb 5D
LERIZRET T2 L REL DT TIESNET s h
5. BLIZEAY =5 2N L TERRZR L SRERD
ZHRAEOBTRBEHE T IMNES DL L, B2
W27 4 YTERPEHETTEPRZOEET 2 hIcy
YTNBRETNVCEESHZ, EFANRET VY4 X
EEDDIMENI L, BIREHEBZNL—INT 4D
ETMMEEEDLSRTIDERD ZETH 5,

Cross section of fin ':

T ANNNN

Fig.5 Appearance of fin in the heat exchanger
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Fig.6 Fin model using porous type pressure resistance
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Fig.7 Schematic apparatus for measuring pressure
loss
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Fig.9 Heat exchanging model using NTU method
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Fig.10 Heat exchanger model for calculation
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Fig.11 Calculation results (Conventional type)
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Fig.15 Calculation results (Improved shape)
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