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CAE

REFERENCE MODEL

Chevrolet Bolt EV St= H<
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X Ref. : Kim. D. et al, Integrated Design of In-Wheel Motor System on Rear Wheels for Small Electric Vehicle, 2010, EVS25
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REFERENCE MODEL

X m-file &S

XX input data

kKp=500; Ki=100; % Driver gain

FGR=7.05; ¥ Gear ratio

Rtire=0.323; % Tire radius [n]

m=1625; ¥ Vehicle mass [ka]

J_matar=0.1; % Motor inertia [kan™2]
mu_rol 1=0.01: 4=2.397; Cd=0.308; % Resistance
tau_filter=0.1:

brik_tg=1000; % Brake capacity [Mm]
tg_reaen=250; % Reaenerative brake capacity [Hm]
Tm=360; Pm=150; FPMm=0800: % Motor spec.
UDDS_source=impartdatal cyc_LDDS, data’ ) ;
UDDS=U00S _source  data;

% HWFET=importdatal cyc_HWFET.data }:

% HWFET(:, 1J=HWFET( -, 13)+1400;

% HWFET( -, 2)=HWFET( -, 2}/ 2. 23694 ;

% UDDS_HWFET=cat {1, UDDS, HYFET ) ;

% MEDC_source=importdatal cvc_WEDC.data');
% WEDC=MEDC_source.data;

SOC_ini=R0; % initial S0C [%]

QCYW_Y=380: % open circuit voltage [V]
R_in=0.1; % internal resistance [ohm]
C_nom=E0/350+1000; % rated capacity [&h]

Torque [Nm]
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X% motor spec. Bolt
load{ ‘motor_data, mat ')
Tweight=Tn/295;
APM_l 0ss=FPH_| 0535+9/7;
T_FPH=FPH_loss:
T_max=zeros( lenath(T_RAPM). 1) T_min=zeros(lenath(T_RPM), 1);
for i=1:length{T_RPH)

if T_RPM{i)<(Pm+1000/Tu+30/pi)

T_max( i 1=295«Tyeiaht; T_min(i)=—-T_max{il;
else
Tomax (i )=Pm+1000/T_RPM(i3+30p0 (05 Tominid=—T_max(i);

end
end
T_max(end)=0; T_min(end)=0;
gff_rpm=RPM_loss:
eff_tg=T_loss+Tweight;
eff=zeros(length(T_loss), lenath(FPM_lass));
eff(:,c)=afi_map(:, :,1)+100;
load( ' eff_map_mod_Bolt mat’);
eff=eff_mod;
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MODEL LAYOUT
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POWERTRAIN
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POWERTRAIN

Table and Breakpoints Algorithm
Mumber of table dimensions: | 1

Data specification: Table an
Table data: @
Breakpoints specification: Explicit v
Breakpoints 1: Iﬂ
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POWERTRAIN
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DRIVER CONTROLLER

Farameters

Data:
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T = Koet)+K; [et) dt+K,

dt

xjz m/s - km/h

nim| £h
DS +—.@—> PID(s) (TR0

(e(t) =V

req. _Vreal )

S
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b
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—brk_tq

Proportional (P): |Kp
Integral (I): |Ki

Derivative (D) |D

Parameters

[[1]

Cenominator coefficients:

| [tau_filter 1]
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e(t) <0 : braking
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DRAG TORQUE
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DRIVING PERFORMANCE

Powertrain model0f|
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CAE

BATTERY

Table data: ff
soc err |
Breakpoints specification: Explicit va
S0C_ini OCV_V
Singularity x| Breakpoints 1: eff_tq
Initial S0OC ocv =inf?
(100/0 mf‘) Breakpoints 2: eff_rpm
Parameiers
SOC_diff| R_in f————m % Expression:
. — - mat)] ZEE3
Gain: R 100/ {u+eps) 0T 1
. : V_bat Powear wl b
= 100/(C_nom=*3600) A— fju) —————
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% -4
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12
Cobnvriaht © 2019 Combputational Desian | ab All riahts reserved



SOC CONSUMPTION

Simulation Time : 1400 s, Solver : ode23tb

SOC #H3s} X5 Hel(FE/ANALS
4 SOC - O x 4| Speed - O X
oaE 0 =270 MEANED ESEH ¥ OYE EM 27N ASHH) ES%Mm) ¥
B AOP® - A |FA- G- BOP® - A&- - FH-
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