The 27th INTERNATIONAL
ELECTRIC VEHICLE
SYMPOSIUM & EXHIBITION.
Barcelona, Spain

17th-20th November 2013

Development of an in-series hybrid urban
bus model and its correlation with on-board
testing results

UNIVERSITY INSTITUTE OF AUTOMOBILE RESEARCH / TECHNICAL UNIVERSITY OF MADRID

@) 20

Daniel Resino Zamora
José Maria Lopez Martinez

POLICNICA Carlos Julio Loboguerrero Carrasco
TSR POLITECNICA | /

INSIA Juan José Delgado Vaca
Organized by Hosted by In collaboration with Supported by

European
Commission

CVAA® EDTA

e vele,  AVERE FYeR



eVS ‘ 27 Summary

Objective

Why a model?

:?:—-—: Configuration of the hybrid bus
. Model
St Simulation conditions
Measurements

e

Results and comparison

Organized by Hosted by In collaboration with Supported by

e vele,  AVERE FYeR EVAA® EDTA




eVS ‘ 27 Objective

“Get as good a hybrid urban bus
model which enables to predict its
behavior under real city service”
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eVS ‘ 27 Why a model?

v' Up to 200 bus lines

v' Widely varying average speeds

5~ Cuatro
Y g" Cammos

v' Widely varying average ramps

o Mios O W Wl
§ Rosas
Trataigar = -
- Cageraa’ .

e v" Collapsed city centers

" E o a00res - - - - -
o S o e - - E E
o N oot e e AT TN e 3R ‘- - - - =
et C Owicias v - b o] g g g gy
- 3O . > w — _ _ — — - _
Q - -z -z -z -
o - - - e e s
w s Ze = T~ = -
Q p— ;i;:.: ey :,ni.
= % - —— e P ———
r= A “es % - *-s
el 'f'.:: S =2 £---
[T — L a— — E—
> ~ — e - - -z
< = == -== = -==
o P p—
NORA PP AL R AN GEIE AP IIETLRPREE L RSN S S P
EMT Lines Source: INSIA
Organized by Hosted by In collaboration with Supported by

European
Commission

CVAA® EDTA

e vele,  AVERE FYeR



eVS ‘ 97 Configuration of the hybrid bus
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Model plant

-
-
-
-
.

.
.
.
e
-
.

-
-
- -
.

E———
.

- o
e

..
s .

extender

-
-
-

—

—

Rechargeable
energy source

=

o

i

AELErsk bR

Corirolador 58 Fafos Coanraiadoy oo Moosr EEomos Canroiador de Sulonom 8 Eatendida

Coavived Mo Tiemens. P

Organized by Hosted by

e M AVERE F¥eR

Supported by

CVAA® EDTA European

Apriamestda
Barcelons




eVS 27 Components and

environment
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Measurements
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Drive Motor

Measurements
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eVS ‘ 27 Measurements

Throttle position
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eVS ‘ 27 Measurements

Battery
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eVS ‘ 27 Measurements

Power Comparison VS SPeed ——Electric Power [kW] ——Total power [kW] ——— Generator power [kW] —— Speed
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eVS ‘ 27 Results and comparison

Drive motor comparison

- 800
— Motor speed (Real)
— Motor speed (Model)

- 600
e MiOLO! tOrQue (Real)
—— Motor torque (Model)

- 400

\ . £
4 200
A | ™3
J | 5
\ \ | 0 s
. | g
\ !
\, L 2200
- -400
600
490 540 590
Time(s)
Organized by Hosted by In collaboration with Supported by

J—

. =—_\
EDT™\ @ -
P = = Commission

4
m
©

i Ovele,  AVERE VTeR



eVS ‘ 27 Results and comparison

Mechanical power
150 = Mechanical power (Real)
= Mechanical power (Model)
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eVS ‘ 27 Results and comparison
E l ect ri Cd I Voltage and Current Comparison
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eVS ‘ 27 Results and comparison
Consumption &
Emissions
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eVS ‘ 27 Future developments

Use the hybrid and electric powertrain test bench at
INSIA to improve model accuracy
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