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Clutch w g |
Firic = Fyn x tanh| 2x - «gi |
dw EE&! !
Parameters of main_clutch [TRMCOD-11 _J]_, J2 parameter OI:I @!
@
Title Yalue IUnit
rmaximurn Coulomb friction tarque (dynarmic) 100 Mrn
rotary stick velocity threshold 1 rev/min .
clutch, act. profile parameter
ol 24
&ct Profile Pararmeters of signal03 [UDO0-1] : ==
@ |
Title Value  Unit !
number of stages 3 (m]| I _‘_.P:Fol
J1=1kgm”™2 J2=2kgm"2 cyclic . | nE yRun =1L 2 2k e
W ini=0 w_ini = 100 RPM time at which duty cycle starts 5 (Run ParametersO-"A—l Print
_ output at start of stage 1 1 null - .
output at end of stage | 1 null | |nterva| OOO].E Settlng)
duration of stage 1 3s I
output at start of stage 2 1 null |
output at end of stage 2 0 null |
duration of stage 2 1s |
output at start of stage 3 0 null :
output at end of stage 3 0 null |
duration of stage 3 Te+lG 3 I
v fmin] :
100 — ] |— signald3_1 - user defined duty cycle output [null]| I
] —1 10 - _ |
30 —| —n 1 |
_ 0.8 |
80 — [ ] I
| X =5.408 067 |
a0 - y_1=66.66667 2.4 - :
4 y_2=56.66667 I
0 027 |
_ |
. 0.0 T T T T T 1 |
! | ! T T T T T 1 0 2 4 [ 8 10 12 I
[u] 2 4 [ 8 10 H: Time [5]
¥: Time [s] :
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= F,,, xtanh| 2x & » Fiic = Fyn x tanh (2x (@, — w,)) @
do |
Tfric :Tmax X I:fric !
ol =4
I “T xF. xtanh(2x(w —w tanh func. table 2/
Main | Signal Atiributes | max "~ dyn (2% (@, - ,))
“ector of input values: [-1010] (0 < den < 1) '
Tahle data: tanh(2«[-10:10]) @ act. profile parameter ¢ =
|
@—b > .
wi _ Sl e & clutch subsystem 74
@ Lokup Table —— T
Tmax - |
o * (2D l
w2 100 ¥ % Product? =2 :
Max C lutch Tg ‘ e Tfric :
|
|
pesting |
F ters ok 9 :
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I:d n |
Time values: Y :
[03410] o Tip |
|
o :
utput values w2 TZp :
[(0o11] |
Clutchi :
|
|
|
|
|
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Hardware Implementation
Model Referencing
Simulation Target

Type: |Variab|e—step

- Code Generation w Additional options
Simscape
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Sround —‘ arameter 2| &
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Inertial Clutch ‘
@ Run @ J1, 12 &5 240l
o= / (Solver Parameters0f|A] Max
oun .
| step size 0.001= HZF
|
S Configuration Parameters: clutch_tanh/Configuration (Active) _— oW =R &1 |
e - o [ |
% Commaonly Used Parameters | = All Parameters | File Tools \iew Simulation Help ~ :
- » [ ] - + |- - - I
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|
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Clutch = .
. engine,
Engine J_eng J_weh "
21 % toolbox0 Al
: 1T A 4 submodel mode £ &/
: o "4
5 L i ol ez
e _J:c_:, .F'[x]:,_ ................. i %' englneEE E—IEE |
&ct, Profile
[ ses suomes — TRENOOB R &(E3% @)
Subrnodel surmmary Mm  revymin AI_'| E_|'|| __C'>|: OK %g!

Alias: engine
Cormponent: engine

-1 | Submodel name: TRENOOE

SRR RRRREER,

2

e

Compatible submaodel list

MName Description
TREMNODA engine torque source

engine torque defined by ASCIl file T=fithrottle position. engine speed)
TREMO1&  engine torque source with harmonics Teng = f (TPS, RPM)
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\EE
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e B

F
[EL Table size

[ 0] 4 ] [ Cancel
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Start AMECustamn,,,

EL Table Editor
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D2 Ed shEX @

Ung™
[EL Create new table

T T

Fa
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(2D Table
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Parameters of engine [TREMOOE-1]

@
Title Yalue
input data out of range extrapolate
discontinuity handling inactive

filename for engine torque [Mm] function of throtle position [0,1] and engine speed [rev/min

-

Clutch

Engine J_eng J_veh Parameters ignald3 [uDan-11
Ll @
= t_ Title Yalue Unit
. number of stages 5
E i cyclic no
i i time at which duty cycle starts 0s
o L s Bmemmememimemmn i output at start of stage 1 1 null
output at end of stage 1 1 null
Act Profile duration of stage 1 10 =
output at start of stage 2 1 null
output at end of stage 2 0 null

duration of stage 2 1s
output at start of stage 3 0 null
output at end of stage 3 0 null
duration of stage 3 25
output at start of stage 4 0 null
output at end of stage 4 1 null
duration of stage 4 1=

® J_eng=0.1kgm”2, w_ini=0
@ J_veh =50 kgm”2, w_ini = 500 RPM
@ clutch friction torque = 200 Nm

output at start of stage & 1 null
output at end of stage & 1 null
duration of stage & le+lf 5

Pararmeters of signal03 [UDO0-1] | Watch parameters |

=
o F i) =
[null |— signall3 - user defined duty cycle output [nulll ‘
1.0
Parameters of fofx [F00-1] ] -
08 —
@ 0]
Title Yalue 04
iexpression in terms of the input & 1-x .
o I T % p %
w Time [s]
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simulation mode B4 Z,
Xl parameter0f torque®
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Run ParametersOf|A] Final

ECidBun Paramet i int i [
I453un Parameters time, Print interval setting

Clutch

General | Standard options | Run 5! Engine, Vehicle

RPM &}0l

FParameter  ‘“alue Unit

|
|
r | y

Start time Oseconds i - ! |

Final time 2lseconds i . i

Print interval 0,001 seconds b = flx) prrmmmmmme '
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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|
|
|
|

&ct, Profile

it Mew Tools Help &
R@ @ ¢+ +8 HiEE o LUERGYE

‘revsmind — Engine RPM [rew/min]

K Agiglot - 1 =
Eile

800 — |== Vehicle AP [rev/min]
70 / --
800 T
500
400 -
300 -
200
100 -
.

R
#: Time [g]
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Engine J_eng Torque radZrpm
TPS R e + *
i === -c
HES >
SODAANINININ L
{1 wi
RPM C—r
TPS T2 wzf—e{ 1)
Lockup : w_out
Table (2-0) Inestial
D
T_in
F |
Block Parameters: 2-D Laokup Table up Table Editor: engine/Engine/Lockup Table (2-D)
P g g P
Lookup Table (n-D} s .
Fi 3 Edit Plot Help
Perform n-dimensional interpolated table lookup includir
of a function in M variables, Breakpoint sets relate the in) oy x§ 21. |’r$| |f\_,{\ L@_
carresponds to the top (or left) input part,
. 4 wiewing "2-D Lookup Table" data [T()]:
Table and Breakpoints | Algaorithm | Data Types | MDdElS'. S
) ) %] engine ¥ | @ | Breakpoints Column 1) )]
Number of table dimensions: 2 : :
Table data: [ABE1619201018 23] Table blocks Row 0 1
able data.

. o - 2B Clutch1 (1) 0 0 0
Breakpoints spesification: [Exphmt values - Lookup Table 2) 1000 .18 129
Breakpoints 1! [1:3] =B Engine 3) 1500 22 161
Breakpoints 2 [1:3] R Lookup Table (2-D) (4) 2000 -25 186
Edit tahle and breakpoints...] LE RS ) 2500 -30 186

(6) 3000 -35 161

APS

b T ¥

T in

Engine1
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2-D lookup tabledt O|7of
/4%t inertia subsystem=2
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2-D lookup table 22l
Edit table 22l

toolbox2| add/remove
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6X2 table MM
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O[T 0o +t-d3t clutch

L
o

T2

o
i

Clutchz2

W, — . tanh (2 x (o, — w,) :
A — tan(2x(e~e,) h modelOf| A{ Act. profile £
S 1 oo |2 E7 Yoz BER)
Lookup Table Productt ™
T yclutch subsystem 244
max >
e
100 > g T2
w2 ¥ Product2
MaxCIutchj_. @
Product
Fan (1] |
Repesating !
= :
|
O—— J |
- 2 |
Lockup Table Product1 m :
|
o < (D |
w2 200 > Product? = E"} !
d |
MaxCltchTq | !
Product '
|
2 : I
— }'nl.1 T1 } :
|
|
|
|
|
|
|
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|
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radZrpm R P
V | »|TFS J
w_ourt Il w1 R . .
- v T1 T w
Ll T_in |z ’_’
\ Clutchi InertiaZ
i
\ =
Crn_lJrrd
Parameters
Time values: (= reM s
(010111314 30]
Eile Tecls Wiew Simulation Help k]
yDutputvalues: G- AP ®| - 'E:]' £ 5 -
(11oo1 1] y O O OO O OO
X Clutch Slip Model
s f]
>_]|_> } flup o]
Lok up Tabler Fen
Parameters Ready =t
Expression: -
tanh(2+30/pi=u)
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@ A block diagram 74

TPSZt &=, clutch profile
2 = (AMESIim1t EFCR)

@ Run 9! Z3} 20l (20 s)
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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J1
Tarque
= ++
Gear Je

T

%

C———Ff—— Ti——-
+, E |
1
Clutch |
1
@ ............ i
&ct, Profile
Parameters of gear_3p [TRETOIB-1]
@ Jon)

Title % Value Unit
contact assurmption ) ideal contact
paddling losses 5 no
weorking pitch radius 1 mm

coefficient of viscous friction 0 M/ reysming

Pararmeters of gear_3p_1 [TRGTOIC-1]

@
Title Walue Unit
contact stiffness & no stiffness
slipping and rolling losses & no losses
paddling losses &) no
working pitch radius 2 mm
coefficient of wiscous friction 0 Mrnftrevw/mind
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® J1
@ J2

1 kgm”2
1 kgm”2

@ Torque = 1 Nm

‘o (4) Clutch = 1000 Nm

[ruill]

‘7 signall3_1 - user defined duby cycle output [null]

1.0 —

0.8 —

0.6 —

0.4 —

0.2 4

0.0 T ! T T T 1
i 2 4 6 8 10 12
%1 Time [5]
. = e 5 ]
AMEPlat - 1 = - (Ehy| I]

it Miew Tools Help

8 HE O LEHAY B

— 11 [revw/min]
— J2 [rev/min]

#: Time [s]

Update

Gear 2 & 1M

J1, )2, Torque, Clutch

Parameter, Act. Profile & &

2t 710 2 E0of working pitch
radius 1 mm, 2 mm ¢l =

3}0|

=/ L=

Run 8! RPM 41}
(10 s)
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Gear 2 & 1M

RPM

-

Torque Gear ratio &= (out/in)

= ol 24U7}?2?

B ." il
&l
i
% |
R
W
e |
)
<

T2 Inertia2
P ™
Zain

[
Ev?
¢
@
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@ @ MAH| block diagram 14

Ready T=10.000

1 pT1 Wi S ]
| I_’ 2 B & parameterd) =
Constant T2 w2 ot . |_. m—
J—“—m Inertial . -
—— @ ® J1 =1 kgm"2 Clutch Act. Profile & &
| @ 32 = 1 kgm~2 | (AMESimat EFCH)
|
= @ Torque = 1 Nm :
Ground @ Clutch = 1000 Nm Run |:1| RPM 7E:|J_'—|' i.“?_'
@ (10 s)
Parametars |
Time values: (& rom SRECHL_X__ i
[03410] File Tools Wiew Simulation Help Bl :
Output values: G- 40P ® - Q-3 F & :
(001 1] e ——— |
i
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
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TRANSMISSION

@ﬁxﬂ o

Rotary Mechanical Node (Rotary Node= 2 portZ...)

|
|
_ N J2=2 kgm”\ZEy} )
@ J1=1kgm"2 -+ T2l 1p ZH0| Inertia, Torque
= | e 1 T |C=] P ol =24
: ( : arameter ¢ =
oh e—c de—— |
Torque = 1 Nm L e _
T1—T2473 !_- Shaft Parameterd| stiffness2}
Wi=wo=w3 13 = 3 KoM ) dampinggf &5 (rigid shaftE
= 3 kgm N o] ol
, | ZARSEZ| R5 2 2f ¥1F)
: 4 Dynamic Black wéj |
3 = revimin Enter the value of the structural Im] o
_ L] parametar for RUﬂ xl RPM & Torque ?E
o= M =S — rev/min dynamic rotary node _I §|-O| 10
= NLl S
- FEVITIN E'—_ﬂ:_—gd— M number of ports at right@ I |- = ( )
\E—» FEY/mIN [ral‘.j:]_ :
Ealill 15 - |
L 44 |
i:_’ — |
1.0 4 —]2 I
08 — 3 :
T 1 05 |
Nm  rev/min 0.4 4 |
rameters of shaft_1| [TRSH1A-1] 02 ] |
| D EO e e
| tle Walue Unit x: Time [] |
} @ relative angular displacement 0 degree = |
stiffness le+07 Mm/degree o — |
damping 100000 Mrn/rev/mind ] J— I
l T . - -_—12 I
Nm  revdmin 0.8 |
— 13 |
0.6 |
k=1e7, c=1eb I
0.4 |
|
0.2 |
|
0.0 T T T T 1 I
0 2 4 6 8 wof |
X: Time [s] '
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TRANSMISSION

rigid shaft 22 14 (7|&

Rotary Mechanical Node spring&damper 2 & 0|2)

R 73] MM RE Y (Y &)
=4y f— -
Torque RPM

:
()
.Y
!
it

o 1 ()
: -
w2 Integrator 1 K
v T
w T
|2 T2
— o wi Tip
rigid shaft
> 2 ) N wz @ TZp
w2 T2
o w3 T
Pt T1
rotay_node
Cor—p2 27— )
w3 T3
rigid shaft1
T1=T2+T3

wl=w2=w3

|
|
|
@ subsystem 4
|
|
|
|
|
|
|
|
I
I
I
|
|
|
|
|
I
I
I
|
|
|
|
|
I
I
I
|
|
|
|
|
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TRANSMISSION

@wﬂ o

|
+ — I

e S I — {7 (o
°- o—c_ :EC Zt ol M e RPM1t Torque

Terminator

. |
@ Run 2 Z T}
T2 w2 » wl

|

Tik— |->T- wif— @ I

. - |
Inertia 1 b MT2 w2 L-JlElI EE'-’ [ y

Muz T2

|

. . |

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

Rotary Mechanical Node

FO|

—

1ot

Constant

- Terminator
. T
rotay_node InertiaZ
) Ry - ]
_ﬂ BTz w2 ,-Jlgl RPM
Ground Inerfad Terminator2
% RPM | [T = | S
File ~77js View Simulation | Help k= File Tools View Simulation Help ¥

@ Q@ =-a-C-|F&- G-laQP@® | =-A-C-|F&-

Ready T=10.000 Ready T=10.000
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TRANSMISSION

oM 23 9
2-speed TM

&
eI

Zt 24 Parameter @ =
(shafte= rigid 2f M &)

Engine J_eng
Torgue

LR OO L OO

Engine Torque, Clutch Act.

®J eng = 0.1 kgm/\2 profile %I E_:"

@ J_out = 50 kgm”"2
@3 Clutch1/2

: 0.01 kgm”2, 1000 Nm
@ Gear Ratio

: 15t (4), 2nd (2)

Gl it

Engine Tq. Clutchl Clutch2
Parameters of signal03_2 [LDO0-1] Parameters of signal03 [UDO0-2] Parameters of signal03_1 [UDO0-3]
@ @ @

Title Yalue Unit Title ‘alue Unit Title Walue Lnit
number of stages 2 nurnber of stages 4 nurnber of stages 4
cyclic no cyclic no cyclic no
time at which duty cycle st 0s time at which duty cycle st 0= tirme at which duty cycle st--- [
output at start of stage 1 0 null output at start of stage 1 1 null output at start of stage 1 1 null
output at end of stage 1 250 null output at end of stage 1 0 null output at end of stage 1 0 null
duration of stage 1 2s duration of stage 1 0.2z duration of stage 1 0.2 s
output at start of stage 2 250 null output at start of stage 2 0 null output at start of stage 2 0 null
output at end of stage 2 250 null output at end of stage 2 0 null output at end of stage 2 0 null
duration of stage 2 le+lb s duration of stage & 4.8 = duration of stage 2 48 =

output at start of stage 3 0 null output at start of stage 3 d null
output at end of stage 3 1 null output at end of stage 3 1 null
duration of stage 3 0.2s duration of stage 3 0.2z
output at start of stage 4 1 null output at start of stage 4 1 null
output at end of stage 4 1 null output at end of stage 4 1 null
duration of stage 4 fe+05 5 duration of stage 4 le+0E 5
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TRANSMISSION

2-speed TM

X
=
ok
ro

Engine Tq. Clutch 1/2
[null] [null]
300 _ 1.2 o _
260 10 -
7 b — Clutch2
] 0.6 |
150 3 -
3 0.4
100 .
50 00 -
03 : : 0z 4 : :
b ! i 8 o b ! i 3 o
% Time [s] %: Time [s]
Engine RPM Output RPM
TENTTIT T TR T
3 03
35 _ 1.4 — _
25 3 1.0 |
20 3 08
1.5 = 0.6 i
1.0 4 0.4 -
05 3 02 4
0.0 : 0.0 . :
b 3 1 8 o b 2 ] 5 1
% Time [s] %! Time [=]
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TRANSMISSION

MK A|AEH A (AMESIim
I CtEA Y9229

Time values: Lo . > 5
(002552101 | inertia =7, Wh}/)

Output values: 7:| N §|_ o)
01100 y EJ-l' —||_|

Parameters

2-speed TM

; adZrpm @
Termi

r
T wi inator2
> |
- T2 w2 | wi Ti —|
Teng w2 T2 | T1 wi T radZrpmii w_i
— |l T3 —‘
T2 w2 = . " .
L "’ ‘ w2 —|£: W T J T W
J_geari Gearl w2 T2 |
- a » T2 s »
| At | plaz T3 - |
(Ground T o Terminator |
rotay_nodel -
p{TT wi - I
T2 w2 |—> T2 —‘
w2
dgearz ‘ J-|_|-|_H g
A2 N =2
N
Parameters
J gearl/2:0.001 kgm”2 Time values:
- [DE&210]
Output values:
[0o11]
4 w_eng == & w_out O » (= O [t
File Tools View Simulation Help = File Tools Wiew Simulastion Help ¥
@- 40P @®| - Q-0 |FF- @-a@QP® |- a-0-FF-

Ready T=10.000 Ready T=10.000
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DRAG FORCE

powertrain library L{
veh|cle model X &

@ - ihd Speed ylongnudmalgl vertical,

(g ke giéf)

1 Gradient

Rd — E Cd Afrontpal vV :

r-car

A0

= [ XW

A0

Force

_ : Inertia
=wsIng, .

R =ma = ‘Jeqawhl Rtire

1Real parameters

¢ |
|
. . |
I qull_ng I !

Friction y
| Title -m- !
1 carbody mass (including engine block) mvehi 1500 :
2 carbody pitch inertia (including engine block) J kgm**2 800 |
3 total unsprung mass at front smassF kg 40 |
4 total unsprung mass at rear smassR kg 40 |
5  X-position of carbody COG (Grid Frame, including engine block) xcgp mm 1000 I
6  Z-position of carbody COG (Grid Frame, including engine block) zogp mm 250 [
7 X-position of rear wheel axis (Grid Frame) e mm 2400 :
8§  Z-position of rear wheel axis (Grid Frame) ze mm 0 |
9 Cx-drag coefficient in longitudinal direction Cx null 0.3 |
10 Cz - drag coefficient in vertical direction Cz null 0 |
11 Cm - drag coefficient for pitch Cm null 0 I
12 Sx - frontal area Sx m*2 1 I
13  air density rhoair kag/m*™3 1.226 :
14 X-position of engine COG (Grid Frame) Xeng mm 1000 |
15 Z-position of engine COG (Grid Frame) Zeng mm 250 |
16 pitch inertia of engine at engine COG Jeng kgm™2 50 |
17 engine mass Meng kg 120 I
18  X-position of the COR (Grid Frame) Xrefg mm 0 I
19 Z-position of the COR (Grid Frame) Zrefg mm 0 :
20 Z-position of front wheels centers (Road Frame) Zo m 0.3 |
21 windage coefficient in longitudinal direction rwvehx N/(mis)=2 0.6 |
22 windage coefficient in vertical direction rwvehz N/(m/s )2 0 |
23  windage coefficient for pitch rwvehy N/(mis)=2 0 :
1
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CAE

DRAG FORCE

Farameters

— Expression:
Rr - :ur X W@

mu_rall=h_body+9. 81 «tanhu)

— >
ms2kmh kmh —"'I—’IZI I
comp I
_/ D — = y—;ﬁi parameter2} drag A|
Parameters velocity Air Drag j{;)_’ LAl 4
, | D_iot '
Slope: Fu)
i Roling Drag At ASZH0| parameter 4t
S Ke)
Start th2) : : Sicl
grad p fu [ clear all; close all; |
‘ — P 2 - Cd=0.25; 4=2: mu_rall1=0.01; |
Initial output: a - grad=0,5+pi/180; M_body=1500; j
0
&% 27
|
1 Parameters V= e :
_ - HHa 2 !
Rd A Cd Afrontpalr car @ Expression: H cd 0.2500 I
2 0.5+ Celwin |, 226172 0 grad 00087 |
tH M_body 1500 |
EH mu_roll 0.0100 !
|
|
|
|
|
|
Parameters :
R =wsiné& rad @Expressinn: :
g g td_body+9.81+sin{u) :
|
|
|
|
|
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DRAG FORCE

4 km/h [= | B |
Eile Tools View Simulation Help o

@-|eOPr@®|[=-|aA-0- F4-

Ready T=20.000

[4] comp

File Tools Wiew Simulation Help

@-|BOP® |- A FH-

T=20.000

4| D_tot

Eile Tools View Simulation Help

@- 0@ | =-a-C-|FEA-

T=20.000
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DRIVER CONTROLLER

a4 e a4

Mof 23 9

A5 E3 L
PID Vehicle .
Controller

l

97 45,97 3, 3 2

o
212

it Le(t) <0 :braking
(e®)=V.u ~Vea)

K, - proportional gain

K, ‘integral gain

K, differential gain

k=100  M=10kg,
B =T =T =T

Title Yalue Unit Title Yalue Unit
Eﬂﬂibcmf stages I > minimum permitted value -1 null
time at which duty cycle starts 0s maximum permitted walue 1 null
output at start of stage 1 0 null
output at end of stage 1 10 null
duration of stage 1 Is T ———Tc
output at start of stage 2 10 null Fle Edi View ool Help s
output at end of stage 2 5 null Mada ++84 Do DORY B
duration of stage 2 2z [ull) |7 signall - user defined duty cycle ouluul[r\ull]l
output at start of stage 3 5 null 0 Fay —
output at end of stage 3 5 null ¢ VAN
duration of stage 3 3¢ 6 / e
output at start of stage 4 5 null . of N
output at end of stage 4 0 null 2 / \
duration of stage 4 2 . N
output at start of stage 5 0 null
output at end of stage & 0 null § ‘ A, Time ML ; b
duration of stage & 1e+l6 s 5]

|
|
. |
T, = KPE(I)+Ker{I] dt + K, de(t) {e(r‘)z 0 - accelation
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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DRIVER CONTROLLER

Kp=1, Ki=0, Kd=0
Title Yalue IInit
® dummy state variable for estimati-- 01/s
@ integral part 0 null |
controller type & PID I
lirnit output o) no L L o
proportional gain 1 null _Q_—T-L _—'TE: AEI X-” __al_E %‘I-Ol_l
integral gain 0 null 7} &0
derivative gain 0 null erroral = '—l
tirme constant for first order lag used t-- 0,001 null |
AMEPIat - 1 =) B [ | AMEPlat - 1 [E=EEEE==) @
File Edit Miew Tools Help @ File Edit Mew Tools Help @ |
Hoa@ ¢+ + 4 0 e LEOAW B BRa@ ¢+ +48 0 ¢ UDRE B :
[null] |
10— - 0.4 — o !
b —— Target Yelocity — 7
03 - —
B__ — Real Yelocity 4
. i 5
i 0.1 o |
4 1 |
_ 0.0 - |
: i 01 I
0 a2 4 :
2 . . . . N - . . . . |
! ] ! 5 1 ! i g 5 i I
X Time [s] % Time [g] |
B o :
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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DRIVER CONTROLLER

Kp=10, Ki=0, Kd=0

AMEPlot - 2 SSNACEl X AMEPlot - 1 ol D

File Edit WVew Tools Help © File Edit ¥ew Tools Help @
Boaa s +4 HiE o UERY B Boaa ¢ +4 Ui o UEGWY B

[null]
0,04 —

—— Target Velocity - 0.03 n

—— Real Velocity . B

Kp=10, Ki=5, Kd=0

oo
oo |
01 4

-0.02

Kp=10, Ki=5, Kd=5

! I 7 ! ] n e I 7 I I s

#: Time [s] #: Time [s]

[] AmEPIot - 2 [E=mEET) 3 AmEPlot - 1 )
Eile Edit Miew Tools Help @ Eile  Edit Miew Tools Help @
Moa@ + +4 O o DHRY B Eaeaa ++4 O UDGY '8

[nulll
0,04
. o]
e
.01
.00
-t
002
003
00
-0.05

7 I I I I b I 7 I ! h

x: Time [s] xi Time [s]

AMEPIot - 2 BT AMEPlot - 1 BT
File Edit VMiew Tools Help @ File Edit Miew Tools Help @
B + +4 I8 o DHRAW R BG + +4 05 ¢ UDRWY S

[null]
003 -

o] o)

0.0 —

000
001
00z
0,03

-0,04
: i : ) o
¥: Time [s]
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DRIVER CONTROLLER
@ Mol 2 74

error -1<u<l k=100 m=10 kg

e e P e
- i Terminator
‘ PID CoRller  Saturation Gain E_> = 2

97 45,97 3, 3 2

o
212

Ground
Parameters

Time values: \] bain | PID Advanced | Data
L]

[0D35810] troller parameters

Kp, Ki, Kdgto| eisto ofst
A1t ol

Output values velocity rce: linternal

[010550] _Aportional [P): i

Imtegral () 1]
Derivative (D) n
Filter coefficient (M) 100

- L= | B e 4 error [E=RE

Fil=  Tools View Simulation Help k] Eile  Tools View Simulation Help k
G- OP® | =- Q-0 FA- G- SOP® - A-C-F4-

B
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Electric Power System Modeling : Battery & Simple Motor (by Simulink)
1. Reference Model (AMESIm)

ocv Resistance
Motor Req. Tq Battery Format: 1D Table Format: 1D Table
E:] Parameters of drv_battery 2 [DRYBATO3-11 x1 b X1 ki
v 2 @ 1 0 0o |1 0 a0
L T Title Value Unit | 2 10 0.085 |2 10 14
............ - @ potential at part 2 122 v 3 20 0,057 3 el 17
é o .H-.{x M P - — @ state of charqe at qurt-'-l Bl 2% 4 n 0056 4 10 110
Mo nurnber of cells in series per battery bank 1
: : Motor £ Motor number of battery banks in parallel 1 5 40 0,053 5 40 121
i i | ti number of battery banks in series 1 6 50 0,052 6 F0 122
H 2 nertia discontinuity handling active 2 &0 0051 2 £ 123
- = £ tables dependencies state of charge (50C) '
t rated capacity of the battery 108.3 41 |8 70 0,05 g8 70 124
k- o voltage time constant 0.5 s g a0 005 g B0 125
Battery =) filename for open circuit voltage (for one celly [ CAEfocy. data !
e filenarme for internal resistance (for one cell) [---  CAE/fresistance, data 10 a0 0,05 10 a0 130
Temp. (Constant) 1 100 005 |11 100 140
4 i IFP Drive
Al & Open Circuit Voltage Internal Resistance
> | -
; L
- 4 Sources, Sensors, P @ & @ ‘ ,ﬁ/_J/ E¥
» 4 Drivers SR 3 2
> Combustion Engine B e e B 0 : Yy w e m w ow
- %‘ H fetie] ‘. . i N -
% 3 oo
fa} 2 B 4w o w os e Motor
T g T A > €D 4l e Farameters of drv_electricmotortherm [DRVELMTOA-1]
g 2 @
Title Value [Init

# motar torque at port 2 0 Mm
data type for electric motor modeling constant values

@ T_motor = 100 Nm

@ J motor =100 kgm2 time constant to determine the tarque 01 s
" _ maximum power 15000 W
@ Motor Temp =25 deg rmasimurm torque 150 M
mean efficiency 1 null
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maximurm rotary velociby

8000 rewsmin
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2. SOC calculation

R J'vm o 2
L
Vv =V0 —RI ocv = |Un
V : output volatage [V] —T
1

V, : open circuit voltage [V]
R : equivalent internal resistance [Ohm]
| :input current [A]

2) Result (Simulation Time : 100 s)

Motor Tq. = 100 [:]

dSOC _ dgq_ 100

. 0
[%] SOC : state of charge [%0]

dt dt C., C.,, . rated capacity [As]
SOC = SOC,y4 — [ 1 dt e 100 101
Cnom
W_ .., = Tw=VI (without losses)

Mechanical Energy : W =Tw

Electrical Energy : W =VI

] AMEPIot - 1 ® 3 = [ 5 [ |
Eile Edit ¥iew Tools Help Il
Faaa ¢+ +4 08 o UEAW B
[%] ‘7 drv_hattery_2 - state of charge at port 4 [%] |
50.0 —

49,8 —
49,6 —

49,4 —

4 ——mmmy

i
i
! i Title
| b
) 2 input volkage
z inpuk current
[ .

£ value Uik 62
117406 ¥ w0

85.0314 A e I S R T

rokor relative rokary welocity 99,9 rad/ ‘ o
<l

Title € value Uit
potential at port 1 (Y
current ak pork 1 85.0314 4
potential at port 2 117,486 W
current ak pork 2 -35.0314 &
open circuit voltage at port 3 121,592 W

I stake of charge at port 4 43,9248 °.-"-:~I
depth of discharge 51.0752 %
charge used by the load 1.16448 ah
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Mechanical Energy : W .. =Tw=100x99.9 =9990 W

Electrical Energy : W . =VI =117.49x85.03=9990 W

lec
SOC : SOC =SOC, — [ 1 dt o éoo [%]
~50-4192.02— 90 _ 48995
108 3% 3600
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