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[ BHE{2| 252 QUHE{(H{E|2| DCHYUS AC220VE 3} MEE Al T2 AIE ]

AN\ Jpses oluE SaiE MBSHA YT (5 8 SIS AISH o41) HR(DC) KBS MHIS HEELC,

HHE{2] 271(Wh)oi| Hoh IHEHE Sdlf At8&l= T(W)0] 3 HHE1EI 2 +30| 24| ZOrELL. HiElE]
37|(Wh)7t QIHE AHZH(W)2| 108 Ol4E HIYLICE 1 OlfRE HiEHZ| TRIt 2150 4E5| EXMste St

oo
HEHZ HHE|S] 20| ZtsHX7| 20 2lsTAIEe &= H 59 iE' =229 &5 =dfot= ALz THEUL.
* 37 e ' 2 FoM 2Fcks AUHEQL EHR| 8, ARBAl Fo AR o5 HE
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[ HHE{2| 25te] EUXMT Ld =X ]

A\ HZE|0] ALRE= B5t0] M2 (Inrush Current )7} TCHe AL HHE{2Z] BMSE IMRR QIAl510 53
RICtet 4 QuaLct,

mjo

lEUL. AL 29

;O

* 7] BEAE O[2{3F ZHIS SHZESH| ol ‘SUTRYXII MESS H4Fstolo 356t

=
=
THS EHELIC

Y SHUUF ¥ d4 3 T2 50% OI5to|M AtEdk= 20| HHE{ 2|
oY YTERE F2 BR 50% OlotolM AL AHEot=S ot 11 0]¢2] 100% YAYRIMA= =Al 2ol0M

[ BHE{Z] 23 ]

A\ HHE2] B2
HHEIZI7} pUPHE AE) EE ZHSO| PO O L2 MEIR K| WRISHK| OHIAIL. SH5I0] BRSIAIR.

AUE X AMEE9| HiE2|E 2517} AALEX] U2 HEiZ=(S HHEZ] TS 2 HEA|) 14 04 WX|SHK| DHYAIL.
190t HASHH YR HMYELE 5~10% =2 UMK SHAIZ 20| HESHIAL.

B 2r/Ek 24 §2 8k &M “[1 of 3 AI¥A] ZEI LM 2|F0|2FX|_0007e| SSAY dUS X,

HiE{2l= A 30%EE SHO0| =0 U= HEHE SUELICH HiE2] LHO| &2HE BMS(Battery Management
Sysem)= 7] & t”7<| HEOIME X|EXMO = OIMGHAZE MHES AH|LC MEkM 13 014 WX Y 2= atdHe
L7t ASLICH U™ MEH7E XEEH HHE{2] =HO| BOIX|H Z0| MEtM= RE = USLICH EIEA

HSHOZE of 4EMA| YX(et SEIZ WUHO0| X 11 YYTYUS FAISH M= AUASLICHE Ol EEA
HMSUOME BiE2|Y SR Ot ZEt YEXHCE T & fISLICL BMSH |0 U= 2|STXA[AS| B2
27004 et AF7EK] MBS AL 106EH0| = 2 ASHL

HZ0it Ch2L] 2= 180tk HHsks 0] EEUL.
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1. Z2F SOC ( State Of Charge ) 2! F¢t &A

= L | -

HHE{2| HMUS 7HXILL Fefor HiE2| TS L7I= HESLC Ok I3 at 20| MYut Tk A0 ANAM
|

= =FO|

Hi2A0 UK pf2 Y= EAotl £ ™ H ST MF 7|0 Dt B2 ™Zsit LojL| HEiLC

1C &9 SHIAHOS OIS SHEH O = X B20] EXst7| HE0 0| 30% Ol87HK= HUsS Sl
0

=3
=
H

HiEf2| THHS |FE = USUCH (1C 2 o= off 12HZE F7|§ &X.)

JeL MNMNMBE FIHORE O IA (WE S0 Of2f J2iZel 4 5CYUMOZ) SHH HIEZ] MU0| ZXt7| HORLICHRE
HiE{2| THHO| E0{E A2 OfL|11 HHE{2| LIRS Kol 2Igt MLt M7= A 2LICt.

S 1C MER M Z4Q 25V HHE{2|Q AL HIME X|A610] 24V 0|56t2 TO{X|A T/ XHZ0| 20% M E (A& X])
HH

-

Tl HOIUAX| BAH EULt. O YHS X&oHH HY0| 5= ZOX|A UL,

—_—
294V -

ZEMA36[V] x75 = 25.2[V]
25.2V \'\
238V - =

— 1C
— 45C
21.0V
3.4[V] x7S = 23.8[V]
1 1 1 1 1 1 1
0

[2242] 26V (7SY) 2IFHHE 2] LT ML 2

X7 DT MY
1C2h 232 HHE2| TR0 BAGI0| S0| 35AHEtLT & I 18! 35AZ2 UHE .
4.5Ca} Het2 HiES] TR0 2HA S0 SZ0| 35AHT & I 4.6H{Q! 167AZ HMet .

o=
= HE2 3% 2[U2 1C, E= 2C 0[ote] YHE MFZ0|7] W20 A Z2HE M 2 AGM IS EAIH FLC
? 2E= 2F0|=29 YUEG[MO|H, YHTURIL HESF HHE2(Q| 22 YLD MY0| Of HOtXl= E0| AFLICE. 25V

- o
HHE{2|9| Z 53| BHE{2| TR0l 24[V]0I5te| M= 1 HMSH0| 245 HELL.

o=
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2.8 2 3 YN MR OE HiEHZ ST Het

EEEDPY

0

F70 2 Ot 2= FA2=7t ot 2t HiEZ Y 29| E|F0|289 28

=HIX{ Al
Ar8xA E TE=:
23Z(Wh) st
=] 0~45°C O 0] 2 H9| HOILIH 2HTE HOIQIAE HO|Y IS,
60°C X1 A8 2715 O 0] 2% OA 22171 HHE{2] BMS7} XHS XITtat,
40°C~ = EF/MHE Jbs, | O MBS 7|mjEHoF & 28,
60°C (MR 8F) | © 2m0| 225| Z0CE 2% #Q
O A2(0°C)0 IS 42 OJAEI AIR 25 #HeQl.
020-a0c | SU/MEIES o 4R U 27 5845 £ 2015,
221100~ 90% O SX/UM MBI} ES42 200 A 20| AR THs5t
(EH U 9H JHSSHHIER] B2 0|2L O S0S.
I THs
(@zixoz | O LM, LV Al2IX HIZ : Z& Ah8YO| 40%0|5t H22
[ta1] 0°C SHMS Tt WAL (0 10Ah HHE{22HH 10A x 40% = 4A)
~ DMAME SHMS | O AR [HH| 27t Y242 £030| S0/5.
-10°C JEOl M2t o Bx/4H MRIL 5248 20 B 80| A8 Tt58
HSEFAZ) | (BH U WM JHSEHHIER] 8L 0|ECF o S0S.
HIHR2F : 80%
OIS B _ _
s O LM, LV Al2|X HE © 22 AhEZ9| 20%0|6t M52
-10°C (=5 ° <71 er1)\| ( o] 10Ah BHE{2I2HH 10A x 20% = 2A)
~ = O A2 fH| 27} WeaE 430| 325| F0S.
-20°C A O EM/UH MBI} 2242 200 T 0| AR JHsE
cLroe: £ 2 9 JHsShHiEZ] 822 0|2C O S0i5.
S0-T0% = )HHE{ 2] ElciEE
SHot 85-90% O LM, LV A2IZ HIZ : 3 AhSZ9| 100% 0I5t HMF2
HEx HEE ° HEFAL (O 10Ah BHE{2|2HH 10A x 100% = 10A)
HZ =k 20~80% O LM, LV AI2|E HIZE : 23 Ah829] 200% 0|3te] ME=2
HEE ° HEFAL (Ol 10Ah BHE{ZI2434 10A x 200% = 20A)
F7|

1. 'HiEE| RE'= Rl 27t OfL2} HHE2|M iR ol 2|F0|2MX| & XtH|Ql 2=,
2. HHE{2] E|0| LHO| WZt FANO| QX|Dt HHE{Z| Z=Q| LTIt £OmM Wzt 317}t Q8.

IT—L—

3. ¢l A== HEA M 28 AZIS Fi KA ARS oiM U2 A2z Fal At
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3. 307|2 c|lE& TX| =8, UEA| 2| Algd

1) 317 13
Ms0| 2 al
HHE{ 2O "PF_?:.* X MEY YA
MES AIEdlOF BHE{Z|E F7|Zh ot
Et2AN = 2 2E0[=2%

HII1E HEA AISSHIAIR.
o H

TZO[SIA7] HEZLILH.

=5 STotH HiHz2| +0| ROtELICE 7tsotd 2% STot= A0 ZEH.

S MRS Z HiEZ Z2E MIMO 7IZHE0 U= HHFEL O[LHMIA 0.5C 0l5t2 37T
A0| EZLICE

0.5C2t &2 BHE{2|7t 100AhEHS 71T & I 100A x 0.5 = 50AZ FTot= AS &
H+FS BHG| flGiME 2550 E20 0.2C 0[5t2 SHsk=s WS LU

[F71] B SOl EL 2% T2t EAE FLC.

3
Of ALt SYT HO7|0off LYY STYA| 2|27t HEEH U= HE
ol

= O=AI7|H HiEZ
SHHAIA AFENE

%J.‘_Wl—l %EIJ% gE % 0f E|eoﬂ Olaf #IHHC 2 R7|&= HAY T *[ V(t)=L*di/dt |O|
2|E0|2 MX[9| ¥= U 229| FE E& (Ni-Mn-Co-Li Atet2 2 SHUXNS OHEA|H £H
Mol EM EX4YS XalotH, £t 2|ST X2 BMS(Battery Management System) 852 €
OPIANZE & JUEULCH

0|2 S22 FADE8OH7E 2|EXX| & SX7| +=FHEE OO0l FesS SoHME A =ASLC
2| 20| 2 STIIE MBS 42 0 ~ 23 AO[0| DHO| L= Atdl7F 25t JUELICH

O Att2 45 S7l=E0] BEAE1 QUELICEH

oolI

=2 The effects of high frequency current ripple on electric vehicle battery Performance’ by ‘Kotub

Uddin’ , ‘Andrew D. Moore’ in UK.
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[ EtEA MIZ3 ERSAL HIZQ 'SH MR 2|1 W 53 HO[H ]
Z%%4H| : Tektronics / TCP303 with TCPA300

[ EI2A 87| @ TC-1500W-25V45A ] [ E3IAHO000) ST7] : 25V& 50ASZH7] |
SUHF 2SH(A) = 1A TR 2EF(AA) = 31.6A

O EtEA 2IEMA| M7= A AZOAM BX0] 3 MF 21Z0] ELSAHAIRIE)0N HIoh 3%E==2 X7 5o

O
2ETA EdS RS,

Lot MEY FUMSf DMSHY IS H OE ©

r
Ju
ol
=
N
olr
on
L
ojm
ra
Rl
]
HL
fol
[e]l]

71?18t o2} 71s0] AsH.

O B3| Et2A 2ETX|0= EtRA SHIIE MESI0 Y2z AIEsSI7IE HE UL
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4) E}HA SX7| OHY /(202211 Y 7|1F)

(1/2) |4 31|

25 T X2 HiE = |
300W Al2l= 2
TC-7S10A-S S8 /104
(22 AC220V) 25V 2IETRIZ
- SXHY 1 E1A 1F
| TC-700W-25V25A | 25VEEXXR | EMMF : 28 AFA
(22 AC220V)
h HAY : SHHY, SHHR
| 500w Az | TC-1500W-25v45A | 25 2lgwxig | STUY: BMA I
(;Eq Aczzo\; SNHR 28 YA
= TC-1500W-50V25A 50V HIHEIE | mA|a : 2RFQY, EXF2
5000y Ajalm | TCTS000W-25V0A | 25V RISFXIS | ST : SN 1 2023.00 &
’ . EHMR | 25 ZHA o
2124 AC220V =5 08
( ) TC-3000W-50v50A | 50V ABENE | HAjE | SMHY, SMHE '
2
2,000W AlZIE  TC-2000W-25V60A | 25V ZISFXIE | E{| A9IX| HHEOIA 2023.02°8
A =
3,500W Alg|= LCD & HEHM ZHE ME M EA
A
(Y2 AC220V)  TC-3500W-50V60A | 5OV 2IENXIE | (MY MR E4.5)/ 13 i, HTE;
M=
Al2|= _ _ =
3B00WAIEE o _so00w-25v120A | 25V 2lEIRIE | IR A9IX] THLOI 2023.02
X A =
7000W Al2|= LCD & BB ZHE M M EA
olzd ASE
(REIACIBOV) ' 10_7000w-50v1208 | 50V 2IS3KIE | (HeLHEEAS)/ 12 e
3 ALY AHIZ)
(2/2) 24 37|
25 =T L8 =5 Bl
= [=3 =
2500W AZE | TWC-2500W-A 25V 2SR EHHF 60A
(23 AC220V) NEIES

B0V 2EXMXIZ
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4. QIH{EIQ} BIS K| £, ALBAl 2| At}

[ BHE{2| 2512 IHE(BHE(Z] DC HMYS AC220V = Hzl) AT Al Fof A ]

A\ st oME| 52 ARSIR| %1 (5 12 RS AZSIX %1) MR

C) &
BEI2] Z7I(Wh)OH HISH QIHEIS Sai ARZEHS H2A(W)0l T2 HHEI2] A1 £30| F245| RORYLICE. tEf2]
L71(Wh)7} SIE| MEEIRW)0] 106 OIE 2EELIC
THSSHet QIHE| K512 AIZSHR| %1 (5 IF RS AIZSHR| %1) HR(DC) Hot2 ALSEPIS BB
1 0IRE HiER HRT} 2120] 4Y 6| ZTot01 240t FELZ HHEIZ 40| T1eHX17| B20) 2ISHRML| ¥ U
239 Y 20| AN Rl HO2 WP,

HHE{Z| 2ot MR SHMXNRI 2|F Y 0[0] R/MHCE R7|H= HAY Y[ V(H=L*di/dt]0] 2|E0|2 MX[Q Y3
2 2=9 3 =& (Ni-Mn-Co-Li &tst2 ¥ SCURNS IREAH TS HHEA|7|H HHEZ] 2o EM E4¥S
ZaotH, ESt 2lE§MX|Q BMS(Battery Management System) &2 ZsH{b)AI7 AHEME OF7|AZ £
UELIC

O] SIM2 FAZI8 A7 2|ETA| I QIHEH & TA H0E FYS SoiMZ LA =AUSLIC

HHE{2] 270 H|oH FotX20| 2 QIHEl 25IE AEotH 2 2 +ME ~ 29 AO[0]] 1Z0| L= At7t wilstn
UELIC

= YIOO|E, RAFISIMOIE HiE2| SC2REH S35 = DCHUR 2|150| &3l . (Ot

Hx). &, UHEHE S AH8%H0| 200WO|H HHEZ| &2 2,000Wwh = =HH S 28 & 5 JASFLIC.
e 9

|

tEotH2te AlZ2 REE2| 2IHE = HEZRH S5t TR SH4I FE

JZX|T ot 2 o= A
X2 2512 AR5Hs 20l HIaH 0| MEHELIC.

2|Z0| Zxf5ia

HU o

[ X5 ARRI GA] : QIHE{ HHE{Z] MJ SH ]
* AIE717] : 1000VA H&O} QIHE / ¢

. ol e Al  48VDC
i R * ABZZ @ QIHE{9] R5E Mg 500W T f
By et * ZYMT : WE2|> QIME IF DC MF Iy &4

n‘l‘u.mhimm"i;i!i

{
i HHEZ|2REe| 38 MF 8AY If 2EMR=
+10A, -5A 2 M B35 FRIt 2| MR AEE o U

ojo
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5. 7IE} AIEAl F2Alet

A\ = asmxs waH0| OFLLCH A717t SO QRS FOBHIAR. A7|= I £

A\ uiEE] AE| SA ZE (BMS SAIZE) AIRA| Xo/H

EfEA BMS SARXIIS £57| U BTN HIEZIZ SO L0|X S HZA7|7| 95t0] TE U
BEASE S2 M250] OLHEO| LOC (f8120] QoL £F7| 3 SHO WS LOXI} 2N AES WS
A LO|X0| 8t BMS SAI ROY7} wakst & QALICH 18 ZQOS £H7| U H5HE] LO|X [HH#S M9Iof
SILICH &2 EpEA EF7| MRA| SHCIOAO] LO|X LA0| SiSLICH

A\ wiER) S3mM 37) MEA| 9

HIE{Z|9} 2|Z H5j710] FM T7| ZXO| YHHOZ ALRE|T Q= MM R7|CHH| 512 MEgt0| o8t MM 37| A
SITIIR] SraLIC

MM B77t SR L MMO| 20|72t 2 A B2 M0 Qs MY 2517t LS|}

0| TE! Y8t PO HiEIRl TE0| SEHOI T SIS R SIe TS A P

£5| 2| ZIHX| M27} 20| LS 7| A= MM B7|7} 2 HE MZER0| HKA J|SEA Rets 2HI}
HEASH |}

HIE(Z] S2M (S IS WHR )2 525 B2 HOZ AIRSIMAIR. JH= MMS MM 2C7} AAS0] SO
0l0] FLICL ( DEEE= T W s olo] BLICH )

S7A| B HEZIY XM 2 9 10~ 45C / A0l IHSSE 30| YUt
7| : &8 C-rateZ} 0.05C 0|52l 2L AYMOZ HEILMUME SH0| 7t53t
WHA| B WERI XY 25 99 20~ 60°C / A0l IS4 £%0| YLt
BE, 0| BE 2E U AF 2L

I

[1 of 3 AlZA] ZEIE LM 2|§0|2MX|_00072 SEAY UES

ol

27t 2271H HiE2] +FS HEoHH RISt BIEA| 817t B E=F 510{0F L.

AZEBMO| HAIE X/ WY o]0 CIE JEHS & L H{MSIX| OHYAIL.

2p7| E 12 Fof, = {0 20{M= EULCL

9999 > b B

23l ¥ 542 3510 FAIL EtS(Punching)2 A= HELICE
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[2 &2 1]

Z12F HAAN / 2 15 AIAH (AGV, AARHT|X 5) HIE2] MY

Wh =(WMotor X Lf) X Hctn/ Ba X Sf
Wh : HiE2] e HiEZ] OHXIZ (Wh)

Wioor © X2 ZE Z0| 58 (W)

Li  : HFE52(Load Factor), RE MZAZ(HR2F ChH| AR 2517t Z2|= HIE

Ho'  HHEIZ|7} TESOIM MWL ZIE 28T I AGV 7t #lXI¥D LSSt 74-st, 2&7ksst AlZt (H),
AR AFot= A.

B. : HHEHZ| & 2 HH]| A2 Tt5 2T( Battery Available Capacity ) = 75% L= 85%,

St 1 AR AIZH| ME HHE{Z] 5 &AM R AFA= =13

1) [OIA] 1] - AGV(RIELSRNM| HEE ZH :
= 2F 400W 274
2) [0IA] 2] : 18 STCZ A& JAEE Al
=bAIZt ( EHHOZ ALKAFT HAIZICZ ofH F2

£Q
gjo

3) HHEI2] 82 ZI=f At

Wh = (400W x 270 x 50% $5+8) x 5AIZt HEILE x 1/ 0.75(HHER|7HEE) x 1.3(2ATAH )
= 3,466Wh

* 37| 071 AGV HF0|| Ot=HEl 7iH|0]0] HEj= FHEE CHH| 7tSE0] 45| Z7| HE0 8 ALt Al HLIGH=
ELICt

= HiE2] OILX|Z¥2 3500Wh & Y 11 o4 HQsh|Ct,
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[ 2 & 2]

MM AIALM 7 2E 2= AAY (AGY, MARHI|R S) HIEZ] M

(=]
ALE0I1IAL ot= REO| YH HYS 1=otE| 7tsotH HYS w0M AE0HHAIL.
O[ZA ofH HiH2| MRE
[2THA ] HHE2| ojuix] 2 4PY

Wh =(Wuer X L) X H x Op / B, x S

33 =L
Wh  HIE[2I H2 BE2] OIL{XI (Wh)

Wioo | X8 2E HO 521 (W)

Ls HA2512(Load Factor), BE Z|0f S2CHH| AN DE0] Z2l= A 2512 (%),
UHIHMOZ 40% HMT2 AL ( MAXL 2H )

o) =E X[ £20] 100W O|X|Th MK ABE= YdFols 40W k.
F70) ALEt AkSXE AT £240] 160 OHZ0|X|2 M| FHA| AHZEl= £H2 6001,

H otH STOZ AI8SIUAL Sk AlZE (H), AAXE 2Hoks A AGV 7| & FAIAZE Ze

£ (%, Operating Ratio) , YHIXOZ 40% MEE AAt ( AKX AHN

E = ( &H 2B FSE= AlZH) / (HHZE TSAZ + H7IAZH)

of) 3HH MG 10 A7t AFRSIK|TE AlK| ZE{7} SOI7H= AJ7H2 60%¢Q! 6 A|Zt0|1 CH7|A|ZHS
40%9Q1 4 A|Zt0[2tH, 0|MQ] 7I=EL 60%.

re

B, HHEIZ] & 2 CiH| AL 7ts 2( Battery Available Capacity ) = 75% E£= 85%,
HE =0 26V HHE{2|Q] AR 28V STV|2 FTok= E2 HiE2| 2| 2 | 80%7tX| S0
T|M, EESH HHE{Z] 20 WA MTY BMS Off oI5t XA HHE(Z] 82 & 6% T HH=1
Rt HEtA,

28V £H719| 42 7t188%(Ba)= 80%-5%= 75%
29V EX7|9| 42 7188 (Ba)= 90%-5%= 85%

S, A AZIO| M2 HIEIR] A5 24 L AL = 1.3
01Q) BHEIZ] AF3I47t S7HE0 M2t WHEYO| S0iS
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ZH 28 (WOl M2 &2t 7IS TWR7t S2oH0F Sh=Cl 2ISHHE2] 2 HY ZE Al E¥S FXoH0 2SI,
ZE 7ISAQ &2t HMRE HES| ¥ = A= FR0= ZHO| 7|SURECH HE2|Q| "EZtE|H YHMI (A) 7t O
AEE MHEELCH

2L} &7t MRE F5| Y= YutHdo= o220, 2 A=0AM HSsl=s ZEE A% 2H A0 52 X5t=
20| 2H| AX|7t AELIC
O 2Ol HESIHAGV)E HHE{Z] MY o &
[1SAH ] HiE2] MY 2AY
AGV AJAHIA 24V ZEIE AISSICHT 71,

[2 A ] HiE2]| GLX] ZF LY

Wiotor + 2E 400W E 270 A2 ( SAl 73) > & Wyeror = 800W

Ly : WHE5HE(Load Factor) = 40% 2 7}H3tCt,

H : S ZSXO=Z A8I1IXL k= AlZH (H), = 8AIZE (=2 ZEHOZ MAXIIF ZH™MCIT SHX

Op : 7I=Z (%, Operating Ratio) , ZE{7} MHZ E0t7}= HIES 60%Z MAXZt ZHMCtD SIXY.

0] =2 4= AIZHZE7Zt SOPHX| &= AIZtS E&SH JHE.
B, : HiE2Z] & 2 jH| A2 Jt5 2% =88%, (25V HIE{2Z|E Max.28V EH7|2 £HE 42 )
Si 1 AR AIZHO] W2 HHE(Z| Ms ZAH L OMMAIL = 1.3

[ AIAH] : HHE 2] KL X|ZF Wh =800W x0.4x8hx0.6/0.88x 1.3 =2,270 Wh .
[3TA ] HHEZ] =7t WM MF X ALt

2 ZE BHS QoI A
24V(25V) HHEIZIZM OILIXISZ0] 2,270Wh 040 El= HHEZIZA
TE| 400W x27H = 800W 2 TES 4 U HiE[R|Z

EPA AIIMAIQ KIZ 0|0l SH= ZiQLC

MEMYO BH 21 F 25V MFL2 ¢ 2SS SEst= tiEz2l=
LM-MOTOR-25V-104AH-0000 LIC.
( ASMOIM O ZH2 oflLiX| 80| 2,650Wh, T& 758 2ZH2 & &2 1600W )
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[42HA ] MEE BHEZ] 8 Wh 22 H{EZ| &2t WM T M AU

Wh =(Wyer X L) x H x Op / B, x S

2 o

HHE{2| 2RS MFS

9 AZ TiA| 0125101 ROAYSIHAGY)7H TAZF TST 4 UK HYUS UOE AME & USLICE
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