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Development of EV-neo, Electrical Motorcycle for Business Applications
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The acceleration of attempts to reduce CO, emissions
in recent years in order to deal with global environmental
issues has heightened expectations for the electric vehicle
(EV). In general, however, an EV needs to be loaded
with a larger amount of battery to realize sufficient
range. This ends up making the EV heavier and more
costly. Taking these circumstances into consideration,
EV-neo was developed as an electric motorcycle that
satisfied the requirements for business applications
while keeping the amount of loaded battery minimum.

A study of usability in business applications was
first conducted. Classification of travel and operation
patterns as well as objectives for performance were set.

In order to achieve the performance objectives
for business applications, the EV was designed to be
light in weight and compact by keeping the on-board
batteries to the minimum necessary and having a power
unit with an integrated configuration. The electric
motor was made to be at least 75% efficient throughout
the practical operating range. The vehicle was given
the required driving performance defined as 12-degree
hill-climbing departure performance when carrying
one person and a load of 30 kg, and it also realized a
range of 34 km (traveling at 30 km/h on level ground).

The package configuration of lithium-ion batteries was
designed to realize both of battery cooling performance
and waterproof performance to stand up to actual use. A
battery monitoring system was also included for control
of charging and discharging. These features enable use
of the vehicle in ambient temperature requirement range
from -10°C to 35°C for business applications.

Furthermore, the quick charger capable of charging
a battery from 0% to 80% of capacity in 20 minutes,
in addition to a standard charger compact enough to
be stored in the utility box, was developed to support
various business users.
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Fig. 1 External view of EV-neo
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Fig. 3 Distance traveled per one operation in type 1
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Table 1 Specifications of EV-neo
Dimensions Lx W x H (m) | 1.830 x 0.695 x 1.065
Wheelbase (m) 1.25
Ground clearance (m) 0.120
Seat height (m) 0.756
Rear deck height (m) 0.630
Vehicle curb mass (kg) 106
Rated power (kW) 0.58
Maximum power (kW/rpm) 2.8/5000
Maximum torque (Nm/rpm) 11/2000
Cruising range at 30 km/h  (km) 34
Main Type Lithium ion
battery | Battery (V)/(Ah) 72 V/12.6 Ah

Front 90/90-12 44J
Tire size
Rear 100/80-12 56J

7, M=y NIy TSy s AICEEL, /Y
J—F3472=y b (PDU), T—%, ABELY T v
F, WHEY 2= KL, 23X LX—hFEom Lk Lo
Voo MbEBZ ko7,

CY R ZAMEOWE, BEEB I A B ESh
5728, HljORE(L A FE L CHRERITIEHEKE Lz,
Fig. 6 1283 &K 512, Ul AE & W EAEHRO _FEHDO
WAL, ERIZK D HEOKE) /S5 — v DEVLR
BROBENT -ROAREREIATEI L, FZhH0
HABHLETOMME E 2 —-FHRIZADET, £EHOD
TR & B & EIRTRE & L 72,

KETIEDL, VA —T 2 — AL BREIX T 213,
2= FAH S FefE T BRI D T & A HLKR A
IZHCE U, ZSas ik 4 DIZ/A S /Nl g 0 & B
L7z, &7z, a3 7 43N E 2O ) » FiZida v 78
W&, Toay 7 ESBEEDO» "B 21— 4 ) T 4
Ry 2 ZANEL, Wd 6 E2IIET 2 ROKEE L.
Fig. 7123 3 7 2 ¥BIER & 7”4

]

Lowered center of gravity

BMU (Battery Management Unit) PDU (Power Drive Unit)

Fig. 5 Layout of components



Honda R&D Technical Review

Vol.23 No.2 (October 2011)

HRD Y FAUFRERIZIZ Fig. 8 ISR T A — 4% LA T
b L7z A—=2ERICIE, FUAMEMEGE DI, Ny
TYVOKEA)ZTIZKRTE5X7 20 FO/Ny T
WRERNTART 7. 512, Ny FVEREIED 10%
LSBT, 1 ¥/ AV AT D LRI T
F—%ES L, BIREHERIZL) 2 -FORMERT. £
72, Bl B HJIHIBRIE 213 4 — % PNICECE L 72 IR
WHERRAT & AT X 8, 2 —HIZHbH 2

3.3. VAT LBE

VAFLADT Ty 7K % Fig. 91N, RO GV ) v
IVUVHIZEDENRZATEFR 20k H, K
KEEI A V) vy D VLRl BB KV AT A
AR L2 A4V 24 9 FEONIZTEES TNy T
DEENS PDUICHIINX A, ¥ 27 2583 %. PDU »
SDEFTHEY VL2 L—A08EL, KEREHIZ12 V
REBEEOMG AT I &S, ZHITKD, ITABREP A — 4

Fig. 6 External view of chargers (standard type and
quick type)

m
N\ .( =

Fig. 7 Charging connector and lock of charging
receptacle lid

Charging indicator Power restriction indicator

Speedometer

Fig. 8 External view of meter

Li-ion battery
G2 T
|!§g i 4
Light
Converter - PDU | dimming
72V=>12V Ma':\sbw circuit

DOWN REG

Meter

Auto power E L
P indicator

save relay

o o

12v
battery Electric
El equipments
Antitheft

alarm unit El | Turn signal lights |

[_HL |

Fig. 9 System diagram

EIIRERDA V) VI UV VEHAOEHRAFHT S 2 N
TZE5. A0y PLT) w THIEICL D 74 5OBEE T
s ITL—AERDY g v v (APS) NEEESICE
LPDUIZHHT B, /Ny T U8y 22— RICiE S h 7z
NyFUwtxY Ay b=y b (BMU)I, /¥y 7 ) &EE-
B IESED/Ny 7V %A Controller Area Network
(CAN)#fEI2CPDU IZf£4 %. PDU IZ APSfE5 & £ —
a2 KOy T ERE DI £ — 2 M1 &5
WL, TE—242HB45%. £, PDURKEGAAZTZ L
X —EHMNEHT 5720, HljfE ERFICIE Pulse Width
Modulation (PWM) HlfIZ & D AT KEFDWNEE F6 Z vy, X
512 37U Lo HjE LRIz IE A — b STy -k —T ) L —
ANOHSIA OFFIZL T, Y A7 44 HETOFF 2T 5.

4. —FEERE)I — v b

WL = FDOKEHE, Ny T UNSEDIT R F — %I
Bk CEREj T AL F —IC£ T 5 Z L 2 FRUTENTE Z
Ko7z,



EY X XAHEH _HE EV-neo DHIF

BRI ER/MET 2720, SRRSO E S #REI2T
LEmEE S L7 Ny 7Y, PDU, &— 4 & s
FEO, Ny T YD 6 E—4 T TORSERSEA 895 mm
L7

41. E—2

— AR = F O A Fig. 101587, E—41F
O— 4 %8k, AT —4%12 A0y TR L7 3MT
7YV ZAFRERAL 72, F LJEE A & L 72 Interior
Permanent Magnet (IPM) #i& & U 7z, JGod S v %& 5% 0 @&lal
BAIE— 4 L L7222 LT, BV ZARIC LB 2 Bl b L
2 150 Nm %, #M¥ 4 149 mm, FEE 35 mm DI V237 |
YA ZTRETLIENTE.

42 BEMERD T TV F

E— g LA RICHBEOY Ty FERELZZ LT
DIFD 2 iR E142 Z &N TE 7=,

(1) HELEL Y [B] U Aaf E O3
IR T OEATEAANS, AT K B HOH D
BILABZAbNEZENEL, ZThEEY 2 ZHRICE
WTEHOWIET LEEAR M TH 5. HEELY 7 v F %
BT B LT, AT KB HMHEY [0 LI E — 2 il
fia s L, fEROFVY) vy YV 27— 2RAIZFDTFD
HOBILAEE§T2 N TE 2,

(2) Zh=im |

Fig. 11 IZARE) 2= b DE— 2 OWE~ » TR T.
W, - 2RISR L o SR MK < A B A, H
s 7 v FOA b —ILAEEE % 1900 r/min (ZFETL,
MBI A S FIET T2 2 &N TES LI
L7z, ABDE— 4G AbED Z LIZkD, e
1392.7%, FERTOMRIZEMT5% L EET BT &0
T&E7-.

4.3. E— &l

PDU X APSE5 & E— 2 Misk &k D bL 7 5ol %
EL, REIENGL 5B L5 PWMKIHZ S Z A5 720D
D Duty fifi &Ml A FHS 5. IS 8 R AR &
WHTAEE 45 2 &T, £— &alfgaEKIE 0-9000 r/min

Power drive unit

Reduction gears

Front

r——, | 11
= ]
Electrical wires / TA%( iy

Automatic centrifugal clutch 3

Fig. 10  Layout of drive train unit

CIRHIP L T AN TR ZhIC K DAL
AL 425 RN TE, ZHBENRF O N Ea2FEB L
7=, Fig. 12 1Z[Al 2 5 2D 2 & — & OZE #4542,

7, AU ERILLA-ZET, AV VIV VR
O—BADY VTR TT =) MiET B PDU
ERET A ZENWREE 2D, V) ANy FREKRA
BTNz A= 2 %, %iuk§ 2 Eil 75 2 DU 2 X —
ZIZHHT B Z ENTE. EV-neo DI#E 2= b &, JF{
fib—7%§ 2 2 — % Honda Today DEEj 2=y b DI I Ty
I Hig % Fig. 13 1287,

Efficiency
4.0 (%)
100
35|
30

Power (kW)
N N
o 5}

T T

-
a
T

1.0 -
0.5
00"
| S S (NS S ST SR SN SR SN S T NN SN SN S S|
0 2000 4000 6000 8000
Motor speed (r/min)
Fig. 11 Power and efficiency of motor
95
.\.\- Py
90 = —
g At full power
2 85
5 o T~
o
E A k\(/)h
75 t 30 km
A
2 . . . .
0 2000 3000 4000 5000

Motor speed (r/min)

Fig. 12 Belt torque converter efficiency

e

Today EV-neo

N7

Fig. 13 Comparison of contours



Honda R&D Technical Review

Vol.23 No.2 (October 2011)

7 7 2 ILBAEE MK OVREIR T, £ — Z RERE0C)E Ul
EREHEEABZ W, JEROHF V) vy VHEOTL Y
Dy TV —FMAEFEORIE N ERESEDD, Ny T YIZT
P — Z DL X, fiferEsEom FIZ% G & E 7z,

Zhoo—RAERE 2= FOREKIZED, EV X 2H
BIZHET S HIES MR TH 5 — ATRD +30 kg B TD
12 JEBPOREMERE 35 & UV 30 km/h EHGEITT, —AEH
72 0 OfffEEEE 34 km 2155 Z &N TE 1.

5. /Ny 7Y

51. Ny T UEE

YR AR TOHEMREMES RS20, Ny T
Vi, KR TORBEEK TP AL, BEZTANER
NRENRHEZEMA 72, WEBD) F I L4528y T
SCiB™ Z#5E L7, AFFEIL 2.4 V, AFARE 4.2 Ah D
HREA AT A H LI A&, 3364 10 B % —DDEY 1 —
L, 3FY 21— LEINZTARBIELT2 V, AR
126 Ah DSy r—v L L7z,

5.2. 1Ny T INy JtEE

Fig. 14123y 7 U Sy K2R d. Ny 7Y &Y 2 —
JLiZiX, Voltage/Thermal Monitoring Board (VTM %&4) %
—IRTET, WYy T OREIZ OV T O (FBIE - iR
) DU A 15 Z 500, ZOMHIE Sy 7V 8y 2 NICE
EENZBMUIZK->TEHREINS. £/, Ny T )8y
7 EERICE, Ny T VW7 7 B XT, A4 VAL w T
2 OFF KRCEEmE 28l 55, av 4 22=y M &
i A7z E Lz, ThoDOREIZT, B9 3 2 &ICH0
B LT OMREZii7z 9 Z & 8T & 72,
(1) 7%y 7 V) W HMERE

VF I LAL Ny 7T )ITEMEE S THOIRREIZE S
ENB e FERKTPEITT S, VR ZAHEELTHIR
Ny T ) Fa AR 5 72912, Fig. 15 18T HEE O ]
VAT LAERBE L. Ny T VMREN 42C E-BA S LW

Communication lines

Power line

Voltage/Thermal Monitoring Board Cell

Fig. 14 Battery pack

W77y MEHL, Ny FLTFRICERT 2R O2 5, 3
FORAZES T 42 &L T, 75y T U725y ZANIZH
RAEXEDIAL. X2V 7 T v A &R T TEHE S 2%
VLR AMEL TNy TSy AP Eh . Zhic
X D AR 35°C DB COYGEEFEET IS VT RE
W E SSC LU TICMAS Z LN TE .

(2) Bkt

Ny TSy 20F, BEGEE K5 TR D, 2Dl
BEUHEH O M2 o OB AR VLS VA T Y b
L, K7z % 0EFRMbRET IS0 A 6 h B+
BrdsZ &N TE .

(3) 73y 7 1) HJHIRR I

VF Y LA F YNy T ) ISKEREHC RIS LA L,
MEEWMICKDMNEERTAREL L2525 0,
Ny TFIVRENEEK S TWBIZE 2 2Db 5 FHljfE il
xS TLEIMRMERS S, KL 27 A TIELTFIIRT
23 7 ) IR (MAPL 4> 5 MAP4) (Fig. 16) # % Z
B, Ny TURBEANHES ZenTESLLIICLL.

Cooling air

Inlet duct

\| Battery pack

Fig. 15 Battery cooling system

700
== Standard MAP (3.6 kW)
600 |- == Restriction MAP1 (2.7 kW)
—/\— Restriction MAP2 (2.0 kW)
Z 500} —@— Restriction MAP3 (1.8 kW)
8 —4&— Restriction MAP4 (1.3 kW)
(<]
© 400 [
=
]
3 300}
<
s
8 200}
100 |
o L L L L
0 10 20 30 40 50 60

Vehicle speed (km/h)

Fig. 16  Characteristics of output power



EYx XHAEEH _&#E EV-neo DR

- PDU ISt LEIE4 BMU L 02D, RALETE=
195V & 75 o 7235 S ORI MAPL IZR8179 5.

- WIHIER MAPL TOETHICE T S HE, RIKEL
H=<1.95 VEX-725A1E, 25121 BRE oI
FR MAP2 I 7 &2 5. MR MAP 134 /84 — V%
EENTHED, HRAITHIIIMEN MAP NOfTE2 K Z
w9,

CEFTH Oy T )RS IIREERIC L 2 HEVT BT
DT, ZHUEO TR UE & WD 5% 720, Hiljr4e
IEU 2B, BHEDO ) MAP SR 5.

S 22U, BRI E B B0 IR MAP4 N
DOBATIE, WRIKEHE=<1.90 V &>/ Lz 2
DIRFEIL State of Charge (SOC) 23 0% WIfEDIRETH
2 LHEL, B MAP NOHERIE Z b Il —Er
M RIC i EIb e § 5.

Plbosyy 7908y 2R E HHIRGIEIC LD, e
I ZAFEDHEMERETH 5 -10C 7 5 35C TOiHA ]
B Z &, DKz E D - P EST A AT 68 2 i BRI R BE %
e XEDZENTE .

6. & AT L

i
NG

Fig. 1712 REBH LU NNy TVREEHY 27 208
WX %784, BB D AC 7° 5 2 % A2 e FH 8 IR ki
L, "B ax s 2 28 mlla x 7 210 L THE
B2k, £/, BMUDOERTIZH 5,5y 7V IEHIE,
CANEEIZTPDUANXESNS. PDU &, AEOHIH
BEUOA—ANIZEBE LSy 7 VKRBERRNTICH %
BZXk9.

6.1. RRTEH

SURTEESRO FEHEICE Table 2 12739, AJIZHM
200 V, B 86 V, W 284 AL LT, Ny T
HE0% 25 80% £T# 20 7 CHREAEE L/,

7z, A I IERE 284 A2 5 3.2 AN
U0z 2 B BRAAnE s B2 a0, EFRICHAER

Charging indicator

AC power source | Meter
(AC100 V/200 V)

Charging connector

Fig. 17 Schematic drawings of charging system

Table 2 Quick charger specifications

Size W526 mm x H400 mm x D274 mm
Weight 18.8 kg
Charging time | Approx. 30 min (at ambient temp. of 25°C)
AC power source Single-phase 200 V
Charging current 1st stage: 28.4 A= 2nd stage: 3.2 A
Input 200 V 2900 VA 50/60 Hz
Output DC86V:142Ax2 DC14V:2A

REBIZT A2 ENTEB LT B EERAAEBICL
AR &Sy 7 ) BROBR%E Fig. 18 IIR T

284 AN EESL 7012, HITAR 142 A0 V83—
4 2B TTRERC L, &7z, &FEMR - v HVBRE O fem fid i 1 &
D, av3s Mg EFEBE L, 20 526 X 42 400
X BAT 274 mm, B & 18.8 kg & L7=. X512, T2 E
L, BEIAREAR L DL 5 2 LT, Rl kB & m g
LRk E L.

%72, Mhaxs &, Fig. 1928t &5, BEND
YT E 2 R/EF e AAEEE U, BEBEBRIKZVEER
a3 2 R0, PUT CHMHT 2 BRSNS W E T E
1R ABH T AL L, HTRER & DIz L .
ZHIZKDLEERDO LA FI2& S A O T 4252
BlL 7.

thrging Charge to 80% or more within 20 minutes
indicator
ﬁ , 100
2
w2 ¥ i
C 1
< |
KT § sof I
o 1
" g !
S |
(o]
Ky 1
*{.H )] © 9 . !
0 10 20 30

Charging time (min)

Fig. 18 Quick charge characteristics

— Terminal

+ Terminal

Power lines  Signal lines

Fig. 19 Charger connector



Honda R&D Technical Review

Vol.23 No.2 (October 2011)

Table 3 Standard charger specification

Size W244 mm x H189 mm x D172 mm
Weight 3.2 kg
Charging time 3.5 h (at ambient temp. of 25°C)
AC power source Single-phase 100 V

Charging current 3.2A
Input 100 V 275 VA 50/60 Hz
Output DC86 V: 3.2 A

Fig. 20 Storage of standard charger
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