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Modelovanje vozila - elektricni model
baterije

» Elektricni model baterije se sastoji od unutrasnjeg izvora napona i dva
unutrasnja otpornika, koja se koriste za punjenje i praznjenje. Dvije diode su
idealne i imaju samo simbolicko znacenje, tj. da bi se obezbjedio prelaz
izmedu otpornosti za punjenje i otpornosti za praznjenje. Struje praznjenja
se tretiraju kao pozitivne struje, a struje punjenja su tada negativne.
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Modelovanje vozila - elektricni model
baterije

UBat,int,cell — RBat,cell,disiBat,cell ’ iBat,CEII >0

UBat,cell — { : -
anee UBat,int,cell — RBat,cell,chalBat,cell s IBat,cell <0,

where vt el V] Battery cell voltage
UBatintcell | V] Internal battery cell voltage
IBat cell 'A| Battery cell current

Rpat cell dis (2] Inner battery cell resistance during discharge mode
Rpatcell cha |©2] Inner battery cell resistance during charge mode

RBat cell dis = A10D0Dgo, + agDoDy_, + agDoD§,, +azDoD},, + agDoD§_,
- ‘ISDOD%M + ay DoD%at o+ Q3D0D%Ht 1 azDoD%at + a1DoDg. + ag




Modelovanje vozila - elektricni model
baterije

UBatintcell = b10D0Dgy + boDoDy, + s DoDgy + byDoDfg, + b DoDgy
+ bsDoDg, + byDoDiy + b3D0Dgy + byDoDf, + by DoDpgy + by (25)

RBat cell,cha = c10DoDgo + coDoDy,, + csDoD3,, 4 cDoDg,, 4 ceDoDg,
+ c5DoD3. 4 c4DoDg, + c3DoD;_, + c;DoD3,, + ¢1DoDgyy + co (26)

where a1y = -634.0, ag = 2942.1, ag = -5790.6, a7z = 62974, a, = -4132.1, a5 = 1677.7
apg = —4164, as = 605, y = —4.8, a1 = 02, ap = 0.0
bio = -8848, by = 40727, bg = -79586, b, = 86018, by = -56135, bs = -5565
b, =784, by=-25 b, =55 b =0, by = 4
C10 = 2056, Cg = —9176, Cg = 17147, C7 = —17330, Co = 10168,
Cqg = 578, C3 = 25, Cr = 3, 1 = 0, Co = 0

Cs = -3415




Modelovanje vozila - kapacitivni model
baterije

» Unutrasnji izvor napona i otpornost punjenja i praznjenja zavise od dubine
praznjenja. Stanje napunjenosti i dubina praznjenja zavise od integrala struje
koja se crpi ili isporucuje bateriji, tj.:

t (27)

S0Cpat = 1 — DoDpy (28)

where DoDpg,t

[—] Depth-of-discharge
DoDgatini |
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| Initial depth-of-discharge

| Battery state-of-charge

A] Equivalent battery cell current

SOCBat —
I'B»a’c,na-q,cell

i k

. I ( IBat,cell ) ) i > 0

IBat,eq,cell — { Bat,l,.ce]% TBat 1 cell 'Bat,cell = (29)
"IBat,cha’Bat,cell s 1Bat,cell <0

k= { 1 ’ I:Boa’c,cell < IBat,l,ce]l (30)
1.125 » IBat,cell > IBat,l,ce]lr

where k [—] Peukert number
NBat.cha = 0.95 [—] Charging efficiency




Modelovanje vozila - DC/DC podizac
napona
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Sema elektri¢nog kola podizac¢a napona




Modelovanje vozila - DC/DC podizac

Napona
» Jednacine snage podizaca napona su date sa:
Prr = VRFIRF = PBC + PLoss,BC (31)
Pgc = Vpatipc (32)
Ploss,c = Rpcigy + VinBCiRE, (33)
where PR W] Input power of boost converter
Ppc W] Output power of boost converter
Piosssc \W| Power loss of boost converter
VRE V| Input voltage of boost converter
Vingc  |V] Threshold voltage of switch and diode
Rpc Q)] Resistance of switch and diode
IRE A] Input current of boost converter
IBC A] Output current of boost converter




Modelovanje vozila - ispravljac
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Elektricno kolo ispravljaca




Modelovanje vozila - ispravljac

. 3
IRF = IGrid 5

3v/2

2 .
VRr = TVLL — 2RRriRF — 2VinRE

Prr = VRriRF = PGrid — PrEloss

3v/2

PGria = — VLLIRF
7T
) :
PRF,loss — 2RRFIRF + 2Vth,RFIRF;

where Iq  |A] Grid RMS-current
Pcria  [W] Power of three phase grid
Piossre |W| Total loss of the rectifier
RRE )] Resistance of switch and diode
Vinre V] Threshold voltage of switch and diode




Simulacija elektricnih vozila
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Serijska hibridna transmisija - Matlab/Simulink demo




Simulacija elektricnih vozila
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Serijska hibridna transmisija - Matlab/Simulink demo (podsistem karoseri




Simulacija elektricnih vozila
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Serijska hibridna transmisija - Matlab/Simulink demo (podsistem baterij




Simulacija elektricnih vozila
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Serijska hibridna transmisija - Matlab/Simulink demo (podsistem DC-DC pr,




Simulacija elektricnih vozila
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Serijska hibridna transmisija - Matlab/Simulink demo (podsistem motor




Simulacija elektricnih vozila
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Serijska hibridna transmisija - Matlab/Simulink demo (podsistem gener




Simulacija elektricnih vozila
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Serijska hibridna transmisija - Matlab/Simulink demo (podsistem pogon
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Serijska hibridna transmisija - Matlab/Simulink demo (simulirana brzina vozila)
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Serijska hibridna transmisija - Matlab/Simulink demo (simulirane snageé)
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Serijska hibridna transmisija - Matlab/Simulink demo (simulirane brzine)
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Serijska hibridna transmisija - Matlab/Simulink demo (simulirani gubici baterije,
napunjenost baterije i potrosnja goriva)



