All Rights Reserved.CopyRight (C)2008
Shin-Kobe Electric Machinery Co.,Ltd. _
HBET 7 = HIVLR— FNo.18 (2008-2)

[ NANT—=BALT <Ny T U—FRBH— b
(¥+1)—ECO5—1) | DEHE

Golf Cart "CARRY-ECO5- I " installed High Power Batteries
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Electromagnetic induction type riding golf cart "CARRY ECOS5" with power
source of batteries and motor was introduced for the first time in Japanese golf
industry in 1999. Thereafter new model "CARRY ECOS5-II" was released in
2005 after some improvement and getting high reputation in domestic market as
well as in South Korean market now. And, Korean market is under expansion of
golf courses and increasing players.

However, direction of the golf cart is different in South Korea, where players
prefer to play in shorter time by manual driving and not much automatic driving.
Therefore, some modification was required to keep competitiveness in South
Korean golf cart market and new designed "CARRY ECOS-II" using high power
batteries was developed.

Manual driving in the uphill is adjusted to get certain speed and acceleration in
the downhill is restrained as the regenerative braking of the drive motor and
brake motor are controlled by acceleration work and inclination. Then we
improved the manual driving performance and safety of our product.

BOBFERMICA R VIRETH L, ZOL) LEERSIC
BT A7, BENTOTL—AF A ViEF v T 1 —ft &

(1) %

=]

Ny T —=ROITNVTHh— P NIRRTV TH—
WCHARTEPHNPTH Y, PRI AL 5 RAFGFROMED
%L, BEMEANOBE»SELEED TVD,

BHOBHFENNy 7Y —FHHI— b (Fxv -
ECO5) (¥ ¥ —ECO5—1) (LT, BiTMmEid) &
[ 79 A > [HERE ] [Ze4s] ORFetsfE L LT, "l Shf
FEERETWD,

—Ji, INT7h— FOmBGENE AL L, HHOEEIZS
WC IV T RBE AL, TV THAGERIIEINL Tw»
bo LU, AWEEPEENML TWAHIZE 20b 6 HEN
DTN T HIRI200 7 Fr L7 <, T 7 AEICx L an 7

WERTHY, F¥ 74 =2 — b E2TEHETTLZ DS
Vo BT T L =DNEA N 2D H HIEANETIE B ETAE
TH BN, HETIEFHET O LTINS  FEET OLRER
AR 5N T 5B,

FIT, COFBIHITAIEEHMELT, [N AN
T=5 A7 - Ny 7Y —FHA7— b (Fx)—ECO5—1) ]
ZHFE L 72,

HATHOBETH D, A~v— 2T HALr, HLHOR
Wy va vk, BEEITREOW S 2 AT, Bkt oY
2L B REWEHFE L DS, BETSHOERIZIBZ S 720,
TR Z N LSz, UTICFOHMAEEZMET 5,

REE T

21



All Rights Reserved.CopyRight (C)2008
Shin-Kobe Electric Machinery Co.,Ltd.

HET 7= HILLK— FNo.18 (2008-2)

(2) INANT—BA4T - Ny F)—FBH— b
(¥+—ECO5—1) | ODEELIFRE

[NANRT =54 T - Ny F)—FHI—F (Fx1—
ECO5— 1) | &, ShETOERFERN NNy 7 —FH7A
— bk (Fx¥ 1 —EC05) BLU (F+1)—ECO5—1) &I
K, T 73— AN OHHIZHEE LS OB E M L
THEETT 2 BHEHFERT, VEI VI BHBIRIEIC L
ST, W= MOREBLIELNTE L, 72, N FLe
T ENRENBIT L —FXRYNVOEREIC L A TH i
WO BRI ENTE S,

BIRIE, 48V 2556V OHEERM (LI, Ny 7)) —&i
F) ACEHE L7, EATHE - 2 IR E TR E B 2 L,
BRI A0 T15~2 57~ FOEITEZREE L
TWwa,

[NANT =54 T - Ny F)—FHI—F (Fx1—
ECO5— 1) | &, FEEMECBVTUTICRITIFEY
HLTwh,

(B8] EYITodpEgm k-

[HVEME] 7 2 2L OB AAR R U 72 2474
[Ze4tt)] 7272 vaid ook BEIcEEL, TR
TOIEIPH], KR 2 TS

[25 % FET] TORTORAEERICL LNy 7)) —F
BEOWINB L U7 —HORMAE LIZ L 2 HEE K
DAL

R [(ANT=F 4T - Ny 7)) —FHI— 1+ (Fx
) —ECO5— 1) JoftAf, B1ICHBITEEZRT,

(3) E=HFEE

31 Ny TFU—EHEE
HATMOBIFIZBITFA8V DNy 7 1) — T B ASEEN O
ToOBEE8 VoY 71) — % TAHEFICHE L 7-FTEHES56 V D
Ny F1) =k L, B2123y 7)) —#5#iEE 2 R$,
3.2 7L —LiBEMRY v
Ny 7)) —REEREEDSITRMM L 722 12X ) 7L — 4l
WL ENH 2 5728, FEM (AFR%3%7: | Finite Element
Method) 12 X B/ DN % L7zs Wikt LCanv >
BCoOEMRRK ETIEELFHOMEL LTMAz, 71—

B1 [INANT—2A4T - NyTFU—FHBI—r (F+vV—
ECO5- 1) | 418
Fig.1 Exterior of High-Power Battery Installed Golf Cart "CARRY-ECO5-1".
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Table 1 Specifications of High- 1% 4%y T+t =50 kg
Power Battery Installed Golf Cart & FOA N ) —h2t
CARRY-ECOS-T". 2E 3430 mm (/Nv X &> RiFEEF 2,950 mm)
208 (F1/#%) 1,250 mm,1,350 mm
25 1,830 mm
2797 =& 1250 mm, 1&: 1,100 mm
REHES 115mm (£> 42— > 7% A)
A Bl 1 920 mm, % :920 mm
RKAINXN—2R 1,800 mm
BE 410kg (N 7 =& <)
=/\EERFEE 3.0m (FEIFFD)
EREIRAEIR Ly, TV 20
8 A (°) 0 5 10 15 20
®E (km,h) 19.5 17.0 14.5 12.0 8.4
RE &3 : 3.0~5.5km,/ h
BE) Z# 1 6.5~8.5km, h
=% : 10.0~12.0km,/ h
ETE—% X ERE—% (DC56V, 3kW)
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(Case of low torque and high speed)
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Fig.6 Relationship between Target Speed and Throttle Ratio. Fig.7 Braking Mechanism.
8 REVXTLODIE
ﬁ{z R
Fig.8 Construct of Charge
System. gé
| mesr AG200V
TRIES %BIES
2HES BHES
Pkt === o = x%H
WS Ny 7 —BE B SR
E-1
—_—
& Ny 7 —iRE i
] 7E
. {11 oo | =
e RyFy— SRR
KE—>

24



All Rights Reserved.CopyRight (C)2008
Shin-Kobe Electric Machinery Co.,Ltd.

Shin-Kobe Technical Report No.18 (2008-2)

DWTHMY %,
51 EE

FelEad, R L L H OFREIEROMAEILICEE L T
HEHNE L, BEI Y M UTE I THHRELTHE
IZLTWwa,

FEHAUL, FTEGEE DS OEFRIESIIE U TEIT i
TEBRDLEUIBTEL L, BRUBEELZRESTZ LT
BUT I L FRRD /S Y 71) —FFan R REDR L 720

FEFAOMEZR 9 127§,

5.2 FEEHIEER

FEMEEIL, LEENOLBEBIESDIEPIZ, Ny T
) — OFHCEE N 2 BRI & ) EICEH, AT 5 C
ETRMEEZREL, MEREISE LR EMT 5 %E
ERZLTVE, BEPIEI NNy 7Y —BEZEHLTED,
Ny T — DRI &0 ZALY B IR 1ZE L 7o
THREEME VIR 5o TEBHEDVIHEL LGN T
) —BATR R 2 FORT B FIREBO FII I X ) RENE
FRTDHEII LI, E5II AT DRAE)ITREL 720
BEXLLEBREOT— 7705, BEOEMICIIVHEINLD%
ilb$ 5720, x4 a3 @EEEILds 5 T ToMIC
EEPROM (Electrically Erasable and Programmable Read Only
Memory) |ZREESE 5 & L7z,

(6] FEITHR

6.1 FEIEITRE

) B B B AT EE L BAT R O MR I IR TRy
2B ETE & EMER L, RDIKITBIT 2 H AT & %
i O EE L 2 R1012 7R

6.2 FEITV)IRFERM
T I TOFMEIER P IZTHE L TREED T LS hTw
I EERMER LI, $72, FOIITBWTH 29 L,
TL—=FRT VLI R, T7eVORAAAREIZID
U CHERSSTRETH B 2 L QREA L7z F 0 BUEATH
ZER111IRT,
6.3 NyTFU-—KEE
REAFEICBWTEBEO TN 78 CETRBEY £ L, 40
DEEEREINC L 28y 7 1) —REBEOFREE L L 720
K222V Y FETONYy 7)) —HHREHET— ¥ %R
D
[ AR BN & 0 BATRIC IS, AR 64% M L TH
BENIBEM LA EICLY, EYROMEEZ [ ESET
D277y FETPWETHSZ LR LT,

25

20
e

BT

R (km/h)

Fith 5 10 15 20

M10 EVIRICE B EREESE
Fig.10 Comparison of Speed in Uphill.
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Fig.9 Charge Procedure. Fig.11 Driving Characteristic in a Downhill. (Decent 15 degrees)
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Table 2 Battery Consumption at Two-Rounds.
BH EaE T eI
- S, HEE 69.6 Ah (97% ) 9
259> REFHOKER litat 2 (7%) 71.4 Ah_(100%)
B4E 9.2 Ah (164%) 5.6 Ah (100%)

& EEO—X, 36F—Jb, 5ARE, 4Ny




All Rights Reserved.CopyRight (C)2008
Shin-Kobe Electric Machinery Co.,Ltd.

FHET 7 =HI LK~ bNo.18 (2008-2)

(7] #&

S

(1) EATHOEEBEIC L 2 EERERFICL->T, £b
WB LT Y IROFEEITHREZ [ LS 72,

O Y PR 2 BT e K T32% M L7z,

OFHVRTTL—=FXRENVERLI LR LT 7 BIVOEHR
AAH NG U7l CEAT L, stz 3 L7z,

BF VEDOFEIZB T, BRI L Taet it
387,

(2) 778 VRHROEMHICRLETIy PE—=FDE—F
REETHIEILEY, BETE-FOILVIR T
DOEES) 2@ LTl b2 FaErre s Lo,

(3) MAFREZ NNy 7Y —IIHEBETAZEIZL) EYIED
HEAMESETH 2Ty FEfTEREE L7,

26

(BEITRR] eevverererorermmmnenietiniiiii oo
1) FEHEM . “BEHFEANY TV —FHI - [Fx1)—
ECO5/”, $ifh= 527 =H )V L FE— I, No.l0, P.15 (2000).
2) HMERAL . “EREFERA Ny T —FHAI— b [Fx) —

N>

— —

ECOS5| DETFTNF =T,
No.16, P.33 (2006).
AR N B B A 4
(1991).

R —BR L BRI (&), B (1989).
FRR AL BRI T, EERE (1991).

BT T s =V LR =

HEj gy K7y 71~ 4%



