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Abstract
In the body design of a solar car, the aerodynamic performance and the solar array power are very important. In Tokai University, the
new solar car “Tokai Spirit 2001 was designed and manufactured. This paper reports on the design of cowl, acrodynamic performance,
specifications of chassis, design of solar array, electric characteristics and so on. The coefficient of drag based on the frontal projection area
is 0.14 that is in good agreement with the value obtained by the low speed wind tunnel testing. Further, the generated solar array power
reached 1150W, so that the cruising speed of solar car increased to about 70km/h.
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Fig.2 Drag coefficients of 1/5 model.
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Fig.3 Lift coefficients of 1/5 model.
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Fig.4 Yawing moment coefficients of 1/5 model.
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Table 1 Specifications of solar car ”Tokai Spirit 2001”.

Vehicle name

Tokai Spirit 2001

LxWxH (mm) 5000x1800x1000
Vehicle mass (kg) 159 (without battery)
Solar cell SHARP NT0D248
Cell efficiency (%) 16.5 (15.2 original)
Array power (W) 1234
Battery ENAX 20P24S

Battery cell type

LG-Chemi.18650 (Li-ion)

Battery capacity (Wh)

5435 (88.8Vx61.2Ah)

Electric double layer capacitor

Nippon Chemi-con 5V-600F

—”Tokai Spirit 20017 B %&
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Capacity 100V-30F (20 series)
Body material CFRP
Tire Michelin Radial
Tire size 65/80-16
Wheel GH craft CFRP
Brake Front Disk &Drum
Motor NGM SC-M150
Motor efficiency (%) 93

Transmission mechanism

Direct Drive
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44 BE(RTRHBR) BLUHAR

A —F 7121k Agilent Technology #¢> HLMP-
EL25-TWKO00 (¥ 8300med, fREFf 23°), 7L —F 77|12

BIEAT L AH0D TOL-50aURsCEs (B2 12000med, 1HEF
20°) Lo 7 M SR, IR O R SLH A A — % CMOS [B]
BECERENL 7=, ZHUSED, EITTORIANR—DLLEED,
1&¥%E%ﬁ{tﬁ)§ﬁkém‘_ T A B IS AT

FENSHEAHEE I EE TP —2E L.

Eﬁib&ﬁf T DICH =T, REER, Ny TVER, £
—X—EFE 1mQ Oy METEAWTRIEL, #HET7
(BURR BROWN f#1: INA128) CI&EA LifT=nbizr —4ai
— (F—x 2 A% NR-1000) &2 VW TEHAIL7Z. %ﬁéﬂé/ﬁi «%
BEREZFHITHERAR T, KEBHEEZTT5720
IRVHE BT FE A~ 7 7 (Analog Devices £ OP-97) ’Eﬁﬁ
WTCREZ L FHAIL7=.

2001 WSC T, EITHEOOIHEFREFILEZ. R
B EASNOT W =T —h—Zeo THHETHITEET
b5, T TREHEOTELVICIDHRA B IOTFHEIZELS
EOWmEE, Xx KL FMERFHERENT 2 —T WSC
FICHEREL Y — IS LTZ. Zhi, 64kbps TOALH
— X MERE N Al REZRIBE A~ LYy M4 2RV, 4
—ARZVT HRFRO I N TZIEL, 20 HOELT
FHENC S B L 7= (Fig.8). Fig.9 I —AM Iz E LIz U Eb
DO ERT. EITHIXGPS B AFIHL, Bl S TO
NEZRKD, HENUOUHEH LIV —MER~ > 7B ARLDZE
b0, BAZEHSETORMAHE L. ZOHERKRITa I

/L ARy T ETOFTRFHC, v 7R EIL SN,

BNRAIR TR —~ R— AN T T
LT_ rﬁ -~

A [E]D> WSC 1tt$cﬁ’33€@% EEN, KEtad = —{ikia
RETBY—F— I —ICloTUINRV BN aL T 43 Tho
7. Tokai Spirit 2001 DA GEERILFELEEE 67.7km/h, ETHE
[ 44 B5RE) 21 J3 ERiEIE LA~ TRBUEE A 1.5 Pkfocéﬂm
RRICENER SN, RANBALE 43 F—2% 13 (L THY, &
BN VY A5 R KB m%&ﬁﬁbfﬁ—m@ﬁ)ot_%
BV, BEELL TV 1 HIUNIZIZ @D ed o7z,
L—AhDEITT —H% Table 2, IbHIEBELI-L—A3 HH
DI TSI —7 % Fig. 10, Rkt 321 % Fig. 11, Y —7
— N — DRI HAEFTE S % Fig 12 IZENLhond. £

SGME (Himawaoan]

GF3

Fig.9 Typical image of GMS (Himawari).

Table 2 Daily data of 2001 WSC.

Total Total

Running | Running | Average
& £ g generated [ consumed

Da . .
distance time speed
energy | energy

602km [ 8h38m | 69km/h | 6336Wh | 8910Wh

414km | 7h49m | 52km/h | 6513Wh | 5638 Wh

602km [ 8h27m | 71kmv/h | 8446Wh [ 9899Wh

650km [ 8h37m | 75kmv/h | 6635Wh [10081Wh

529km | 7h58m [ 66km/h | 5758Wh | 6227Wh

[0 L, BN U0 ) 1 O ) Lo

200km [ 2h46m | 72km/h | 3322Wh | 2995Wh
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Fig.10 Typical solar generation characteristics.
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