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Recently, the automotive industry, on a global scale, has been actively working on developing and producing an
ecological vehicle, which has low fuel consumption and low emissions. In 1997, TOYOTA MOTOR CORPORATION
launched the PRIUS - the first production line hybrid vehicle in the world. Since then, other automotive
manufacturers have also made hybrid vehicles the center of their attention. DENSO CORPORATION has

developed and produced a variety of hybrid vehicle components based on this marketing stream. We have launched

a new DC-DC converter, a battery monitoring unit, an inverter integrated with an electric compressor, a motor for

an electric compressor and so on. The key features of these products are that they are small, light- weight, highly

efficient and consist of low cost components. We are keen to try and improve these components as well as to try to

produce other components, such as traction inverters and motor generators, in order to contribute to the huge

potential for hybrid vehicle marketing growth.
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Table 1 Main properties

ltems Current product New development

Cooling system Water cooling Air cooling

Input voltage range 240V to 400V <-

13.5V, 14V, 14.5V 13V to 15V
Output voltage (3 state variations) (Linear variations)
Output current 120A <-
1,440cm®
Volume 1,540cm’ (Without cooling unit)

@ rated output 120A
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Fig. 5 Conversion efficiency curve
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Fig. 3 Power conversion method

Current product

Transformer Choke coil

New development

Complex dual transformers

Fig. 4 Magnetic component

—109—




24 F&OH

Bt o F g sy & R MR RO SR IC K
DIARAEFIL, HVE LTI & 7% 5 5796 % D 22
WADCDCa vy — 4 28 b L 7.

3. BEESHI=v b
MAYIOREHVTH 5TV o 2Tk, GEE
78y 7 ) OFETEIRGE % HilH 3 2 BWECUZMRH S h T
Wz, NY T —HVA S 3N - KT 2 OEFEIC
B4 %7012, BHECUDHN 2RO BEBMEH L=y
FERFE LA, SRIZhEEINMILL, PIkT ) »
2 HOBEMECUIZ IR AR] - ERE IS 1 /10% 3#
K LTW3, PMHGEROF -7 — ik, IFO =D
Thb.

() EEE DSy 7T ) OBERITAOKE (774

V7 F vy 2 RORK)

(2) HenemoEiliE (W AASEEOHV —ECUND L)
(3) 75 280 i D s o P

3.1 BEERHEAR

@Yy 7 OBERANCIE, JR<HISEN TS
EHHIB OB ZISH L2794 v 7% v 8y 2 A
WHL TS, vy 2 &8 —lfiHL-ZY Y2707
74 v 7Fx3v 2770 (Fig. 6) 12/ L, FtkilE
DI FA Vv TFyNv 2% _fAFERTEETILT T4
Yo ¥ w8y 2 5A (Fig. 7) Z#HALTW3, &7
NT T4 7F 80 207 000F, BTFTOx ) » b»
H5b.

Q) ¥ ¥ 7O AT EHIIEER OO FEE A3 v] HE

) ¥ v AR TR B D B K A3 20

(3) WFERRFN 23 T

F7z, WEERANCE L Cidmitimgg 2 —/fid 5 2
LxRENL, —HOmBBEROBIEE, &5 —FHD
et Eg O R & D2E A& W42 Z & T, FHinlgk
DIFE AT 2R 7285 2 LN TE S,

3.2 HREEREEE
BWECUTIE, ElfE~ A a2V &#HkL vy 7V 5k
TERRERP IRl 2 & 2B L T /zny, B
2=y P CIEERE - B - EFOREREHV-ECU
IS L, B IZHV-ECUK IO Bfe~ 1 2 v T
119 &5 ITHRED IOlRE 21T > T %, 2t kD,
BN L=y MR ERE~Y A 2 AR RE LD,
BIMER S HFLT B 2 e N TEILEERT % Z
ENTE,

—110—

FTYY—=TUZHLbLEa— Volll No.l 2006

High voltage Low voltage  Differential
switch switch amplifier

e

J

L
.
.

2

Fig. 6 Single flying capacitor method
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Fig. 7 Double flying capacitor method
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Fig. 8 Layout of high voltage components
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Fig. 9 Inverter integrated with electric compressor
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Table 2 Comparison with a conventional type

Conventional type Development type

Inverter layout
Size 900cm® 250cm?
Output 3.4kW 6.0kW
-35-85°C -35-100°C

Separate placement | Compressor-integrated type

Working temperature
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Table 3 Stator specification comparison

D-wound SC-wound** C-wound
Occupation ratio* 0.5 0.7 0.6
Coil-end height 55mm 32mm 30mm
Motor size ¢ 85xL57mm ¢ 85xL57mm ¢ 85xL65mm
. — Limited torque ripple by large number (Base line: D-wound)
Noise & Vibration of slots in stator core increase 7-8dB
Motor cooling performance - (baseline) O (excellent) O (good)
D-wound: Distributed wound
C-wound: Concentrated wound
* Occupation ratio: The ratio of the total conductor area within
a segment to the total area of the segment
** SC-wound type: Winding method in which plural conductor segments,
preformed from flat copper wire, are inserted into
the stator core slots and connected thereafter
Table 4 Rotor specifications comparison
1
SPM Syn-R

Size O (good) O (good) X (no good)

Maximum revolutions

(at 8600r/min) O (good) X (no good) O (good)

_Noise ] O (good) O (good) O (good) ]
Efficiency O (good) O (good) X (no good)

IPM: Internal Permanent Magnet
SPM: Surface Permanent Magnet
Syn-R: Synchronous Reluctance
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