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A study of charge and discharge strategy analysis on HEV battery under urban dynamometer driving
schedule.
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Abstract - Urban dynamometer driving schedule(FTP-75
mode) plays very significant role on automotive emission
test, due to reference point. The overall system encrgy
efficiency of a HEV(Hybrid Electric Vehicle) is highly
dependent on the energy management strategy emploved.
An energy source is the heart of a HEV. In order to
applicable to a vehicle component, it must be need to real
world test result. But, the present state of things have
numerous problems. In this paper, be studied performed
based on HEV simulation software in virtual world and
chassis dynamometer test in real world and the result
make a comparative. Toyota Prius vehicle was adapted
as a modeling and real testing to evaluate the hybrid
components and energy balancing management. The point
at issue is  voltage and current analysis for HEV battery
SOC(State of Charge), and  verification for energy.

=3

iy

1. A

1090 el &4 ArlabEate] o
A7) dafeke] vlE AW E EMI 7B
HBels AgaHHEV)ZE 487t
gud @77t AWsA AN
$ "o} /}—‘s} 12
BES £ gly ;(},Ek 2] A A
E%"Jo}ﬂ AT £ AE 8
o] LEF FHIMT 2T
W&ol el "ol wir)7ts
Helv} sk 7)o ¢@E
o]g.a} 2 o!k— Z}AO 7}.z
W 7] 7h 2= l 2 CO; Al el o
& FdFels 37tA %-H A TE2AZ
?r“~”‘ ofiizt ofe] 7bx FHAME & *]Xn“’ﬂ*
HAoln #Hygyor 4 g sl
g ket Ao Ag ARt 1 | ZRoA ofa
A ojzA R g ﬂ)%?. IR A=A ‘*OH
A A Fa AEat *ﬁ*l%fl J%-& HEV 2bga70uboll
A Aol 9% ‘%h’lw olnl &3 #HuE Id3 U

~

ol
o~

fiio
4k

_]‘
3o g
i

o [

¢ o
fu N
e
7
[ ]
A

2 o O

24

=R

7:.
il

s
el

N 3

1
it

&gé
2 x
T b
ok -,

i

Bl
Fon

10
ku
ot 1P
=
i
e
I

>

$a9 % & 09

T LY

o
2
o Zo

o

M.

1‘34?.2
%2 o L
SRR
~IL

_|§(_)“v-‘

-

S glR
© HEV%}

]

ko,

dAgelth B A olee A®AY HEV AFae)
Toyota Prius THS“II 3*1]531 29 vwro g @ Ak
ABINS T de wEe AgH HF 5
EEES ﬂ%"&fi’iﬂl“ l&% Aa AdAser wweo
24 e Fo0d 842 $Hste] HEV AEeol
A sl te a5 e A

247

=

oy

2 &
2.1 A378 A B o4
E dAFoM 28" AVLitS Cruise S/W (29 1)+
A 9 4 pAasel U 4% Ad AARE B A
4318 A% ABAAOI B3 HEV 989 A%
A ogln AA Aol d@ ng B @AY PA,
HE gHeld A7 A3} 2x Rulo] @E Asw

gapel, F4 v Axgde A4Ed Fel sbsal
W, BE Aoz RE e AR £%42 AKE
WY £ glo} Yoig kg Aua Hedl, 42g
A T WA Aol o

: Ag] AA

T #HaA

T 2

tEE, &

A7 A1

A S$Hd v

a8 3%

3 o

2% 1 AVL Cruise®t Tovota Prius THS-I1x2 ¥
22. HEV Al g# ol 4 FTP-75R =

ol

=

HEV Agelold =
AQ AT e g

& ol Mg niel el dab
75_017‘] Cruise® A E#HIA S/WE

53t Toyota Prius THS-TI 34t 22 7]gte g 319
(g 1) o nd 491*—‘]] NESZ MY 2§V} ’\l
& diulgt 2vxpEe Hddeg nesidm, A A

AgaN BE AL HEV A5 T4 84 Al 511
o, 7}2* o] wg® HEV AFx Algaolds Uz
2 gefolul. 7 TARLES 43 AY Aot vidw 8
B2, Closed-LoopA o7t F€E A Eeold Axrt Zz
Cycle-run®] dis] A3} =of i}



aY 2 FTP-15 &4 2=

1

AFolide A4S nedstd wWEstad did] =
el Alg 2 g ofs hEHS stop-go °l &3
EANSAZEE AH(TY 2) ey, o WA
2 Ady 2AxH 2 RS F0 2HE AtelE
2, 2gvetd v Eg v, 24049 55 SolA dn
ZAo dA AL e BEo|t

FTP-752 =+ 3A Cold-start (505sec), Transient
(1372sec), Hot-start (1874sec) 372 o] FolA FAx
3 AH TA 14 A, FAEsY] AR ks
A&7l Y45t SFTP(Supplemental Federal Test Pro
cedures)o] &A%<l Weto 2 200085E AME=H 3 9l
oo F& Azl 11.04 miles (17.77 km), A7+ 1874%,
Y4 T 212 mph (341 km/h)oltt.

o, 7l

550
—

500 —
N // T -~ d
450 d e Ol
an0 ¥

/
—— ]

J i
300
¢ 20 40 80 80 100

29 3 Idle Voltage Charge and Discharge

39 3& SOCH)el mE WEz W THS Ve
ez wee SOCE AYs E4ZHel o8 Rz
2 @4 4ds vmstd A

23 A BH A A3}

" T
M el €37 61

\

Stzte of hargs
¢ r

T
1 SO0 63% == - A SOC T9%

BTN 5%

~
..
ARy

- . ]
ol d
ol h
o

L " L N
] £ B 23 E:T 24

Evche Favat

pew SOL BES

i SO % e erat SOC Y

*mi\-#.z\ L
Aty

]

19 4 %) SOC 4Hl we SOC ¥3 ¢ #g 54

Agaol 4 A7 SOCS Currentitg o8 1% 4=
713 SOCE H2Al d3sn Agdeldg AN
9 712 SOCe #% ZAFH AP ushin Yok

dlo by

71F SOCe 66%°l™, %71 SOCE Zzt 59%, 65%,
68%, 8% % YA=Z AT F 59 Ao diz R
Cold-start®} Transient T4 271 SOC7F 71&
SOCRTH ¥& A% 71F SOCE FF3dA sQAE
EAo] XujFelny, 7] SOC7} 7I1F SOCHT &2 7
$ TEEAe] AaA e FTPS FA 73 A
£2 89 SOC Z71Ao 9§ 4ol Aetxlxm Hot
start TZHY 10002 o]F)dM &= A9 FdF dHE
BolFm gtk AHE 277 NEA 66%EY & 7
S AT A FH W] F=AH, 71F SOC
o] 71X Aozl BAH oo mEt fAbstA
Bl g RodFa .

Vehicle Speed, Accsleraton and Badery Current
v + v v

i

¥
Veticle speed [omh)
Acealeration fmvs?) | X &3

A
Batiery Curren {A] - . .,//' fancsd h 4
! 1 AN
~ . N

8 - 6 5 8 8 8

)

. : : R s
[+ 4] 100 150 m x5 1]
Time [sec)

8 Y

Y 5 FTP-75 €4 Bed & W] AF 54

Elecyic Power Characteristic
T T T T

0 & -

ol Regeneration Region

i Traction
g .

Elactic Povier
3

- Motor Traction OH™ ‘o
o e o
o oy
g
30t B
B R+l
% &0 au Y o P 40 60 o0

Acceleraton X Vaiocity

1% 6 Mechanical Power thH] vl8ig] AR EA

a2y 562 A J1AY uA dul Wy A
548 we®n ek 19 54 Bel Fxol, &P
ol AE AAAT % Welel FA Tl AwH ol
W, A& FRAAE 40 75 5 RY 7§ B4o)
2250} Q. FUALZ AsPyels RHsh Aol
J% BA TFEo FARAY, ANHoRE WES @

A Vet

24 4248 45

- 248 -



B BN Y

ovras enpr Y AR YR MY

DL = i om se>

a9 7 AREEA AAAE

HEV*]g?—ﬂOl” Azo] g AP A5 S sk 19
7 ol 4% X}asalﬂﬂl*ﬁ Toyota Prius THS-TI 3AIth
2 212k du) ¥rle] i eR AM8EHE FTP-75X
=o &3ty ’éi}*l'ﬁé s8atgch Algdold 2 AY
Azpo] wbg wjE2le] ARG 17 BA HERANLH,

g welel zheksl wiee]l EAe oie i R AaAEd
of A Z7iof 28t ‘}0 7b EASA T, “H‘ﬂ”"‘ 73 5F
o] By WY FAIEE @ 4 Slon, AHE AR
33 Aol Auele] Aol v]&dA Vebwth W)
gelel Ay 2@ AFHEAM HEV AE#HolMe] 4 ’¥,
FTP-752= Algdstet vl fA1EE & + Aok

Cuterk

w 7 T T T T T T T
e Sl [ el SO0 %] = Tyname Test

Erocyic Fomr
T T I T T T T
o R Simdaton | i) SOC %] = Cynaing Tet

54

a2y 8 AFgFHEA AP

i}

a9 9% FTP-5REAA AMZ g SOC 71§ o
| g Qe mE A Edeld Avtst AFEHANA
239 SOCE Jehdch Aat AgodiA 2 HA{ad
S8 A&¥ SOC#-& HEVA# 7] SOC3el 66%
B} Fopa HAFE Wiel A vehutE Aol 53
olch upebd, kel 7] SCOdelel 93] HEV AP
2o TF %*é?)r AMAE HAdel gLl Aol

o

ul/\gg}uq 1% SOCH) 3@51 olZ o= 17] SOCQ}M
gorglel BB Lo w sq9e & 4 9
o,

249

Charge

infial GOL 5B %
©- bt SOC 66 X
1 . s SOC 88 %
=gl SOU TR%
s Dgeamo o2
CE . PR . Vebkicie Speed K03t

T4 Smicg
R WA J
e A S PN
L8k - S . e I T X S AR LN
. L N L
9 200 &0 B0 [2) 00 1200 1400
Tims [5¢4)

% 9 Al el SOC vl s A A1g HEV SOC
338 B
HEV wigzld 1

oM R RAFA
’H SOC’“‘Eﬂoﬂ o}

ey 4
lz
nqn

w f 2

H AR
57] fsliA, 7]57“‘” :‘q"?‘_ dA e AR A
P RS @ Aoz wusy Mz HEV A
o NerEs 7H"?l"‘*?_ Dol Hrh - EMo] 3 =
! 2 %?3*“4 NeAyd 2xdAe
NEZ An, I3 " RE dig Anded Aw
9 S &5rFE S 9% Test Bench 7% dz2% 7

- oAb Re oA g gad o &
GHa Qi AuA-Aa7IE AL “nEE A
S Ay ARRE AF 37 2 NNy BY

R = oo
ME” o] ART o] ditez £ A

(# = & &)

13, AAF, 93d, $u%, 34 sfelne= A7]|7
Sx AlB#lol 4 -ADVISOR” A#EAAs& s =&,
2006. 6, pp. 225 ~ 227 (3pages)

2434, MiE, BT, U, 718, THBUAE 2
A8 1o solnat AEA FE ALY Y AA°
2hE 2t 715 %% Workshop, 2007. 9. 12714, pp68

[3] Tony Markel, Keith Wipke,"Modeling Grid-Connected
Hybrid Electric Vehicles Using ADVISOR”,
NREL/CP-540-30601

{41 Ali Emadi,“Handbook of Automotive Power Electronics
And Motor Drives”

[5] Ali Emadi,"Modern Electric, Hybrid Electric, and Fuel
Cell Vehicles”

{61 John M. Miller,"Propulsion System for Hybrid Vehicles”

{7) Toyota Co. "Toyota Prius THS-1I repair manual”

[8) http//www dieselnet.com

[9] http://www.avl.com

[10 Inttp://toyota.jp/

[11] http//www.doe.gov

[12] http://www .electricdrive.org



