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Development of a Solar Powered Vehicle in 1993
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The third World Solar Challenge was held in
Australia in November 1993. In its second time
to participate in this race, Honda won, breaking
the record held by GM to establish a new world
record.

The solar car used in the 1993 race was
a newly developed model. It had improved
aerodynamic characteristics and featured a new
chassis and suspension. The latest technology
was used in the design of the solar cell modules,
peak power tracker and wheel-in motor. This is an
outline of that new solar car.
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Table 1 Specifications of 1993 Dream

Length 5375 mm Body Frame-+Body Cowl
Width 2000 mm - Front 2 Wheels (¢ 550mm)
Ire
Hight 1020 mm Rear 1 Wheel (¢ 560mm)
Wheel Base 2250 mm Front Double Wishbone
Suspen S
Tread 1340 mm -sion | Rear Trailing Arm
Ground Clearance 145 mm Brake Front | Leading Trailing Dram
Vehicle Weight 189 kg . . Wired Pitman Arm
; : : Steering Linkage
min. Turning Radius 9 m Bar Type
Stopping Distance | <22m at 30km/h | Driving Method_ Direct Drive
max. Speed 140 km/h Number of Seat 1 person
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Fig. 4 Perspective Drawing of '93 Dream

31. ZHRT 1+ DEH

1990 4-E 7L (90 E 7 L) OHIL, JEHFER L 556
NBENTYA v e, KGBMA LD L RETE SR ””_‘“ﬂﬁmﬁhhhh
DIHFHOREEINT v 2 &8, WEHOE - 72— BR
F 4 ARESR L 72, SlE0 1993 4£E 7L (93 7 L) —
TE, 2090 EFNLEHAL LTHFEIROY 7 7 4
VEEGDRAER AR DR LT HETHA v ay
Y7 T D B B R EFO BB (Fig. 5) 28
fFonsz, 2NREE LT, BT T L LD 13% K
0.105 @ CD fifi 4 3 L 72. Z

V=7 = —OWEIIRER & ETEITE DN T V2
TRZE L7280, MR LT 5 701213, ETEPTOMKHK
L REREOEMAENT v A LD LA X850 Fig. 5 New Body Design for 93 Dream




V-2 —EBittE)HEEE 1993

HWhid 5.

90 EFILE. ETIEIIABERL 2R NBIRTH D .
IhENR=Z2L LT SHEREHZHEFEL, P-4
HREE I Lx D Z L EHEORE AT T P L,
Z D7 ZGHH (CD-A) I8 & k0. FEIRE T
IZHEELTRT A IROYEERITE S 2L & LTz,

32 PREMERER

HAN R ESERICRIT T HELMHAL, 93
FILDOIAINEWRET 5728, Fig. 6 IIRT 4DO0D %K
4 7D1/6 27V 4T & > THIBMET #1745 72,

72 b OKEE F L ®T Table 2 128§, BAMIZIZ.
AP E RBREONT ¥ A2 68505 1 HOAEFHE
BECRB L9024 7L C 24 FIzkbh, EfFREN
LEDTIOET L EHEABRE LTHEELTAS Z L
& L7,

3.2.1. BRIEM

ZERAEPUL, IR OIZPAFE L 72 90 & 4 T8,
SRSHRARA —BAZNIE LD 6T, R B
ReBoTnd, Zhid o3 24 7 THRHB &, Fig. 7
IZER AR & SI2, Fv /  EORER, V—-F—+iL
EEICEL 2027 a7 HOBENE v 7T v 7T
ZEEIZLD . BROFNOREEA B L TR
B(CD) BT 5720 ThH b,

322 REE
RERERDZERIZY — 7 — LSS 5, HE
TP T 8m” IF e XhTH D, ZOHMNTH

A=1.116 o
N — o
' A=1.007 o

Table 2 Test Results of Body Designs

Type 90 A B C
Kz cD 0.096 | 0.145| 0.180 | 0.131
S A W | 1.116] 1.007| 0.997] 0.986
=| CDA 0.107 | 0.146 | 0.179 | 0.129
5| Fine ki [12.18 [12.34 |12.34 |13.14
| Cloud kWh | 4.74 | 454 | 4.54 | 4.92
Distance km | T13 697 631 714
= CYMI5* | 0.337] 0.370| 0.361| 0.497
= Ccs15° 0.620 | 0.742 | 1.276| 1.023
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Characteristics with Rear Design

Table 3 Grouping of Air Resistance

Surface Pressure
by Separating Air Flow 94%

Air Resistance at
Resistance | Opening Area & Wheel Base | 5%

Air Viscocious Resistance | 1%
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Table 4 Specification of Solar Module

Total Number of Cell 4682 piece

(240%2 par.) X 8ch

Main Cell Number
(191X2 par.) X 2ch
Module Efficiency 203 %
Rated Power 1500 W
Effective Stick Area 8.8 m
Stick Efficiency %41 %
Total Weight 27.034 kg
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Table 5 Materials of Solar Module
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Poly-vinyl- Acrylic acid
Surface | fluoride-Film Resin
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Adhesive | acetate copolymer | Silicone Resin

Poly-vinyl-
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Reverse | fluoride-Film
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4.42. PPT

BUE, 1 ~240Y -5 - —H PPT Z#fEL T
2%, I b EHEEORS &6 7 a s g E v
72X TH5, PPTOHE S, EEOELDOE -8
7 —#BHT 20 TIREL ., BHMIZRY Shi- ATE
JEICEE T 5 2 4 THET, EEO Y — 2 BIEUREE
3HEDRL &,

L7225 T, KOMEDOEOY — 7 BIBMET% S
72N, HiZzic T U 2l E W PPT #B%E L.
EWWKqu27tm¢ivt Hifk Tk 98% DL

BHEhE L 99% Ll Fo ¥ — 2 BIEMMERE A 1572,

PPT IS A fFid, T 3L FERIENFH N L
L. E—JBEE SRV e ST o, V—F — A —

ST 2200 BETHEL I L EMBITL S,

V=7 = — 3wk 0 AR T, s g4t
20 (Fig. 26) 28, ¥ L F v VI LB DY
T10F ¥ VI LD PPT a3 — & 47872,

PPT Di#%it4 Table 6 IZ7"3, PPT O%ffh& LT,
L= ZETROE L - EBIEE Ny T BEEND
HROVIREETH WS Z &, v LRI IE & 4 4 — % P
322 L, /8y —HTIMERRAOHER & R TRR A
W5 ZLDIREMET 52012, PPT ARKITIEN
BRISE S 4 7 PWM I V8= & & L, T3 ILFEH
KEFEL B LIl

7o, HEFRE, - 2EREEE< LD,

OFEE, BRA»SENEFRELTHICLLOEY -8

100 25
99 R —— 2.0
Efficiency | 1
i 98 [—, 1 —15 T
3 =
5 g
2 o7 —f T 10 3
] | =
Current
96— i 0.5
|
95 | 0
0 100 200 300 400 500
Power (W)

Fig. 27 Solar Cell Efficiency with Peak
Power Tracker



V-2 —EBittE)HEEE 1993

Table 6 PPT Specifications

Tracking Mode Egglaﬂgﬁ st

Control Method 10ch PWM Control
Peak Efficiency 98 9%
Tracking Efficiency > 99 %
Weight 3.504 kg
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Fig. 30  Schematic View of Wheel-in Motor
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Fig. 31  Motor Performance

Table 7 Motor Specifications

Rated Power 1500 W
Rated Revolution 856 rpm
Torque 17T N-m
Current of Phase 11 A
Motor Constant 1.6 N-m/A
Pole number 12 pole
Size | ¢214 x102m
Weight 12.8 kg
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Fig. 32 Electricity Generation of each Day

Table 8 Distance Results during Race

E Running Distance(km) | Difference
Day from 2nd Ca
Each Day | Total (kmg

1 746 746 23

2 146 1492 66

3 802 2294 131

4 696 2990 289
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