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Abstract

The purpose of this thesis is the study of batteries used in the case of
electrification  with  emphasis  on  contemporary  models.  One  way  to  improve  the  air
quality in urban areas is to replace conventional cars with ones that powered as HEVs
operating with rechargeable batteries. Batteries are an essential component of HEVs
and deserve special analysis. From the available applications the Li-on batteries are
dominant since their use is highly prevalent in automotive applications. For a better
view of the object examination is proposed to completely model the operation of
battery type Li-on for electrification applications using the programming tools
Matlab. The examination may be conducted using the Simulink tool, or the
application of empirical models available in the literature. In any case, the main
objective is to study the effect of different motion cycles of electric vehicle batteries
to function. For this reason discussed in detail both the process of charging electric
vehicles and the burning of the discharge.

Keywords

Electric Vehicle Battery-Storage Entity, dynamic modeling, simulation,
Electrification.
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 MATLAB 

.

 Simulink  MATLAB. 
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(GUI)  µ  MATLAB.

«blocks».  Simulink  blocks , 

.  internet).  block 
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,  Simulink ( ’  MATLAB) 
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5.2  KiBaM  Simulink

 KiBaM 

. 

:

.  

.

5.2.1

 KiBaM 

.  q 

,  q1  q2 .

1 2q q q (5.1)

:

1
1 2(1 c)q kcqdq I k

dt (5.2)

2
1 2(1 c)q kcqdq k

dt

:

1 min(0) no alq c Q (5.3)

2 min(0) (1 ) no alq c Q
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,  

,  ,  
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.  

 Laplace 

, 

 (  Ah) 

 ( ):

max
max kt(I)

1 (kt 1 e )kt

Q kctq
e c (5.4)

:

max (I)qT
I (5.5)

 Qmax (Ah)  

.  k, c, Qmax

-SOC 

. 

. 

, 

.  

,  KiBaM  (quasi steady) . 

, 

.  

1 1,0
(q )(1 E ) Ic(kt 1 E )kDt kDt

kDt o kc Iq q e
k k (5.6)
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kDt
2 2,0 0

I(1 c)(kt 1 E )(1 c)(1 e )
kDt

kDtq q e q
k

:

q1,0  (  Ah) .

q2,0  (  Ah) .

q0  (  Ah) .

t .

 Simulink

:

 28: 
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 q  SoC.
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 30:  q1
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5.2.2

 KiBaM 

 ( ),  (SOC), 

.  
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. 

 KiBaM :

o
CXE E AX

D X (5.7)

:
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0:  (

).
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.
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SOC. 

.

C:   ( )  

 ( ) . 

.

D:   C.  

 D 

, qmax(I).

. 

:

max,0

max (I)out

q
X q

q (5.8)
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maxoutq q q (5.9)

1 2q q q (5.10)

,  SOC :

max,0

max,0 max,0

1out outq q qSOC
q q (5.11)

:

max

max

(I)
(I)

q qX
q (5.12)

, 

. 4.10 .
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. 

-

. 

.   KiBaM

,  

. 

 k, c, Qmax , 

. 

 HOMER.

, 

.  HOMER 

 KiBaM, 

 k, c, Qmax .  
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 31:  Voltage 

. :
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5.2.3

 KiBaM  

. 

. 

.  
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, c,0 d,0

. 

. 

, 

.  

, 

:

*[V(q,I) ]ch nomL I V (5.13)

 V(q,I) 

. 

. 5.13, 
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total ch dishL L L (5.14)
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.

, 

. 

, 
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5.2.4
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Facinelli,  20% 
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 bins 
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5.3
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qmax,0:  Ah

c: 

k: 
 hrs 1

 HOMER 
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23.8722 8.0849 193.0048
6.0972 22.0466 134.4228
2.7111 30.0513 81.4725
2.3528 33.3178 78.3894

 6: 
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 36: .
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R0 = 0.1 Ohm
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 manual 
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