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ECTO

Vehicle Energy Consumption Calculation Tool

Simulation tool to calculate the energy demand, fuel consumption and CO, emissions

EREW+ BEER
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Enti hicl
Entire vehicle Regular updates

Cost effective II_E /EH E %ﬁ'
R AR 2

Reproducible
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Flexible
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VECTO method
VECTOZA &

Component tests
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Model Input
EEEA

I'@'I igears, Max. torque | JARHAE
)

Vehicle CyxA
=t
'e) (o) Magss,
rdyn
RRC

1 =

Loss maps | #isk Ei&

Full load curve | J#ZiH %
Fuel map | A% EE
Correction factors | {E1IF &%

Air Compressor | 22 E#], Auxiliaries |i$ﬂj] iﬁ%

| .
:xgg;tgf;ﬁggim - generic data for trucks

Cooling fan | ‘B HI X 5 REBEBRAHE
Steering pump | #¢[1R - specific for buses
NEETEH

RESS Motor %41l HDH System motor,

- + battery
HDH® 4t e84/l - e85t

O

-~

FRDIIZ

FAir

O

FR0|I1

Engine power | XzhHl 57 :

P Eng —

lGear ‘

PALT + PRoll + PGrd + PAcc + PLosses + PAux
Engine speed | KR E :

D Wheel

Engine speed [rpm]

NEng =V * laxie *
Fuel consumption | Wﬁ*ﬂr/ﬁﬁi :
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Backwards calculation

[T E

Mission . .
. Driver Vehicle Wheels Brakes Axle
profile . . . ~ . = > . .

Angle Retarder Gearbox Retarder Clutch Engine
. d;%/;] . TR . TIRFE » TR HEE R

Auxiliaries
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Process
1~z /)|L7F£

Input
WA

Component data
B

Z

Hashing for mtegrlty
S LA 5

Results
=]

Each vehicle
T

510 2= 1
g/km, g/m3.km,
g/ton.km or g/pass.km

Use

fEH
quification
IAIE

Monltorlng
Lyl

CO, Standards
CO27F/T/&

Manufacturer Database

)& P S

Engine data

KRNI R

Retarder

Transmission
data

LR AR LR

Axle data
EHIE

Air drag data
ZESEAEE

Tire data

IR TR

Y

Job data
(vehicle)
TEHEER » E O T O
(EEM ) Vehicle Energy Consumption Calculation Tool
Customer’s Manufacturer’s
record file record file
ZEPiCcEXH HERICTEHE
. Custzer Manufacturer
g &
.« Certificate of Eu~ropean Env. Agency
Conformity R PR R4
BHHIE
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Component testing

2= e )5i)

Air drag
ZS B
« Constant speed test
(EREDLUREN = CdXA
O O « Standard body/trailer
TT\/EEE/HJE
Tires
e ha

* Drum test (EC1222/2009)
e ie ( EC1222/2009) = RRC

 Tire Ia_bel
IR IR
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Component testing

2= Kia o )5i)

Drivetrain

PANFIENAD

Lo

Engine

&l

1

Torque loss

LR APS = torque loss map
IR A

Full map measurement

2EEN S

Or idle measurement + calculation

RAENS + 18

Engine dyno

KA INELT = fuel map

UN/ECE R49 => full load & motoring

EL & Wl
Steady-state & WHTC

=S & WHTC = WHTC correction
WHTC {&1E
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Component testing

ZH 1A

)i

Auxiliaries

W&

Air Compressor
ZEEA

HVAC
BEIBZEI
Alternator

i A
Cooling fan
AEN M
Steering pump
HmR

Standard values

IRERE

Technology dependent
PR &R

Driving cycle depended
B EMREE

Reduced testing burden

B f318

Component families

2R3

Standard values

PERUE

10

= power demand

RS
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Mission proflles

1_— £Z Rl =27

./ J 3 BN

Lorries

HEFHF

Long haul
PN

Regional delivery
X 12} E 3%

Urban delivery
I X Bk

Municipal utility
B2 i T

Construction

BT

Busses & coaches

NEERETERERE T

Coach
KigB+

Interurban bus
SR AHEE

City-bus suburban

City-bus urban
T-ﬁ X i},jzl—-ﬁ/\:l:l:

City-bus heavy urban
mMEFHALEL (E
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Vehicle groups for vehicles of category N

V ] | t t ] Description of L"cmt\:}; .:TL]L;:\T::: the classification in Allocation of mission profile and vehicle configuration
5 5 e = |- | 2| E |zl | £ ¢
t - 2 3 £ = E = o} ZE | £ = 5
= B Z Z [ 4 = E: = S = 4 2 g2
/ -\ ERE Z B = = = z z = = : =
= E V= E = o £ 2 = 2 = £
S — El ) j 2 J g E : E | 3 305 | 2| ¢S
-~ 2
=
4 = 2 | Rigid lorry =35-7.5 (0)
Rigid lorry (or tractor) (**) =7,5-10 1 R R
Veh ICIe g rou ps Rigid lorry (or tractor) (**) =10-12 2 R+T1 R R
\
E EM ﬁj zH- Rigid lorry (or tractor) (**) =12-16 3 R R
Rigid lorry =16 4 R+T2 R R R
Axle confi gu ration Tractor > 16 5 T+ST | T+ST | T+ST | T#ST | T+sT
EHEE ———
Rigid lorry =16 4y (**%) R R
C h ass | S type Tractor =16 Sv (**¥) T+8T
NP x Rigid lorry =75-16 (6)
SKF 4 x4 | Rigid lorny
ERRE
Rigid lorry =16 (7
T P M L M Tractor =16 (&)
6 = 2 | Rigid lorry all weights 9 R+T2 R+D R R+D R
+5T +8T
Tractor all weights 10 T+ST | T+ST | T+ST | T+ST
+T2 +T2
Rigid lorry all weights 9v (***) R R
MlSSlon prOfl IeS Tractor all weights 10w (**%) T+8T
\|/ =
1{ % *é 7% 6 = 4 | Rigid lorry all weights 11 R+T2 R+D R R+D R R
+5T +8T
Tractor all weights 12 T+ST | T+S8T | T+8T | T+S8T T+ST
Payload +T2 1
ﬁg‘:& ?—-E:‘ZT% 6 = 6 | Rigid lorry all weights (13)
Tractor all weights {14)
. 8 = 2 | Rigid lorry all weights (15)
Body/trailer :
. y 8 = 4 | Rigid lorry all weights 16 | | | | | | R
E %/*EE 8 = 6 | Rigid lorry all weights (17)
B=3

(*)  EMS — European Modular System

Auxi I ia ry power (**)  In these vehicle classes tractors are treated as rigid lorries bur with schil‘ic curb weight of tractor

(***) Sub-group “v* of vehicle groups 4, 5, 9 and 10: these mission profiles are exclusively applicable to vocational vehicles

E - T = Tractor
B = Rigid lorry & standard body

T1, T2 = Standard trailers
ST = Standard semitrailer
D = Standard dolly’
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Mission profiles

1T AL 2=
- /J 1IN

Eégﬂsgp;_eqﬁ}qyer distance Regional delivery
BEEEENRE
= —Target speed ——Actual speed ——Gradient
Road gradient 90
B K N
30 v v 1 ' |
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EXIRiNgE]
60
Driver model: <
I 5 A 7 £
< 40
Look ahead § 30
RERK 2
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Overspeeding
R 10
e 0 {
Gear shifting W
TSR 10 20 40 60 80 100

Distance [km]
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Mission profiles

41‘ﬁ2.“’$t
- /J g B

Target speed over distance

B EENRE

Road gradient
IS T 4%

Stop time
(= 1L i E]
Driver model:
XoptEdy
Look ahead
REXRF

Overspeeding

ikt )

Gear shifting
LRI

ADAS
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Operating modes
GITHREC
Declaration mode

A

Parameters set according to regulation
SHIRENZE

Predefined driving cycles
TE X BT TR

N

Engineering mode

TEER

Most parameters are tunable
REHSHH AT
Custom driving cycles
BE X7
=>» Target speed
BiriRE

= Wheel-power mode
5 B ERER
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Valjglation
U& IE

Test campaigns
Mz & zh

JRC & industry measurements
JRCE 1T =

Lorries, busses and coaches

HERE

Chassis dyno and on-road
EEMASMITELRE

PEMS + wheel torque meas.
PEMS + 3 EHi¥pN =

=>» Results + 5%
2R + 5%
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Normalized fuel
consumption [-]

Normalized fuel
consumption [-]
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©
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Chassis dyno
EZME

Vehicle 1 Vehicle 2 Vehicle 3 Vehicle 4 Vehicle 5
On-road

THE L

Vehicle1 Vehicle2 Vehicle3 Vehicle 4
m Measured mVECTO
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Validation
Ealls
Proof of Concept

#E = ERA

18t rigid & 40t tractor
18t BIAKX EZREE R & 40t HEHIA

Dyno, on-road & track

A ~ T LA

Farca Kenionale \

1.04 4 \'\ ! d'%:rg%;%g“ Ly e S
error bars = o R . AR ;
1.02 ' ‘IL Sassello Be: Stab
Casciago Ao
Lanza
1 - e Mt
E = Malnate
T 098 - o
§ 0.96 - i,
e Camago.
0.94 - o, Tradte
‘Coppma
Locaie
092 b Boige Ticino !._ 2 (e B;Hndslopevemrml Vurw:
;f::g — ,fl 3530} o M:;:; Fgﬂ"::"
( N
09 - Pombin \ nfxma L g.cr:::;u
Fuel flow meter Vecto (Sim1) Vecto (Sim 2) o \J s o
Mszzemico Canme A T
.pe . . . ?,',w'-& \ Fumo  Ostenapal  BustO:
Development of a CO2 certification and monitoring methodology for Heavy Lo | | G Anito
Duty Vehicles — Proof of Concept report, 2014
BRERHCOLINEM NG EZNFIE— (BERIERRIRE) - 2014 uropean
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Valjc_jation
Lalls

Chassis dyno

Lorries
HERE R
4 lorries: 24 — 40t 1.1
AFhELERZE 24 - 40t
Dyno: steady-state & cycles 1.05
A BESTR ol
iod
g1

&= 0.95
=

;

2 09
Vehicle 1 Vehicle 2 Vehicle 3

m Measured mVECTO

Assessment of the monitoring methodology for CO, emissions from heavy duty vehicles:
Pilot phase test-campaign report and analysis of the ex-post verification options, 2017

EREMCO BN ARER R R RN BUE N IREMBIE G RT3 - 20174
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Valjgiation
Livalls

On-road
TELRE

Lorries 11

HERE :
4 lorries: 24 — 40t 105

AFREERZE © 24 — 40t — 1
Dyno: steady-state & cycles ne

A RBREASEIR 3T 1

On-road
7% FIK

AN i
Ny I | w

20 I
10
0+ T T T

0 2000 4000 6000 8000 10000 12000
Time [s]

Speed [km/h]
Normalized fuel consumption [-]

Vehicle 1
m Measured mVECTO

Assessment of the monitoring methodology for CO, emissions from heavy duty vehicles: Pilot
phase test-campaign report and analysis of the ex-post verification options, 2017

EREWMCO BN T AR W= BB EDE D IR E MR EINRI 2 - 20174

19

Vehicle 2

Vehicle 3
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Validation
L Uk

Busses and coaches

AHBETEREEL
Dyno:
A
Cycles & real world
/R‘—]‘_- \/ \14:
Multiple ambient conditions
IR

Assessment of the Measurement Methodology for CO2 Emissions from Heavy

Duty Buses and Coaches, 2018
AHEBTEKARE LT CO BN AN IFL - 2018

Normalized Deviation (-)

Normalized Deviation (-)

1.020

1.000

0.980

0.960

0.930

0.920

1.040

1.020

1.000

0.980

0.960

0.940

0.920

0.900

B Measured B Pwheel Mode M Engineering Mode

| 19F

Normal Cold

W Measured W AMA Based - Eng Mode ™ FFM Based - Eng Mode

Interurban Normal Interurban Hot Real World Normal

European
Commission




Valj(_jation

\
=\
Busses and coaches
NHEBPTEREEL

On-road

TE LB
Coach
K®REL

Interurban bus
R AHEE L

> @ y
ia Varese Varese m K

ISPFAIEURATO

B}
o)
Garflar = m saronno
Legnano
Cossato I
ExEm
Rho
o
Sezm
nnnnnn Megma s
™
ecaro -
Santh
Exm £ Par:

on(ea
ey PRSeTfice of Alessandria

Assessment of the Measurement Methodology for CO2 Emissions from Heavy

Duty Buses and Coaches, 2018

AHBETERAEETCO B MNTT AR - 2018

Normalized Deviation (-)

Normalized Deviation (-)

1.020

1.000

0.980

0.960

0.940

1.100

1.080

1.060

1.040

1.020

1.000

0.980

B Measured B Pwheel Mode M Engineering Mode

Lhh

Test#l Test#2

Test#3

B Measured W AMABased-Eng Mode M FFM Based - Eng Mode

Test1 Test 2

13l

Test3
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Valjc_jation
Lalls

Waste Heat Recovery

[E#[EYg
Lorry + WHR
HEFE + WHR 55
Bl Tri
E’%gggs_gs dyno: 2.0 — Exfended trip
X 151
On-road 5
7% 5% T 1.01
5
a 0.51
E i ——
>
2 0.0+- --- - --
S
g —0.5 1
L
—1.01
-1.5

Without WHR WHR approach 1 WHR approach 2

Experimental Evaluation and Modelling of Waste Heat Recovery in VECTO,
SAE technical paper 2020-01-1287, 2020
VECTOsR LI RISEI M 53242 - SAEFARIE322020-01-1287, 2020

European
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Valjc_jation
Lalls

VTP

Heavy buses and medium lorries

ERE LSRR KL

On-road
TELR

23

Normalized fuel
consumption [-]

Normalized fuel
consumption [-]

Motorway route

R L) R R £

Vehicle 1 Vehicle 2 Vehicle 3

Urban route

X BE 4

Vehicle 1 Vehicle 2 Vehicle 3
m Measured m Simulated

Development of Heavy Duty Vehicles CO2 certification for Heavy Buses and Medium Lorries, 2020
ERELTMHPERENELERHCO2NEHK - 2020
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En_gine
Ziﬁ] M,

AL

Related to pollutant emissions test (EURO VI & UN/ECE R49)
B 52 HERUNNHAHSR ( EURO VI & UN/ECE R49)

More stringent measurement requirements

BRAERX Test Parent engine Each engine
iz B & hil & &N
Full load curve v v
R 2
Motoring v x
hapll
WHTC v v
WHSC v v
v x

Fuel mapping
g S

25
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Engine
E Ej] *ﬂ.! m Measured FC VECTO output —Full load parent —Motoring

1200
1000
. 800 o} o} ; o} of
& o o) o) o) o) o) o) o)
Z, % 600 o) o) o) o) o) 0] o) 0] o)
o - o) o] o] o] o] o] 0] o] 0] o]
8— = o] o] o] o] o] o] o] o] o] o]
o RS 400 o] o] o] o] o] o] o] o] o] o]
= =
o < o} o} o} o} o} o} a o} a o}
%) = 200 @ @ @ o o o o o o o
X
c o} o} o} o} o} 0] 0] 0] 0] 0]
L 0 o W— IS o} o} o} o} o o o
-200 I
-400
0 500 1000 1500 2000 2500
Engine speed [rpm]
KRENIRE [rpm]
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Engine
=3kl

Tmax_overall

Engine torque

Phase
start

Finish

Engine speed

953 seconds

= preconditioning of 20 min at WHSC
preconditioning mode 9

®= ramp time of 20 sec for load change
at constant speed

= 55 sec stabilization time at each poin

» 30 sec averaging (measuring) time at
each point

(20-46 sec at speed and load changes)

t

55%1 seconds

3011 seconds

Transition period

Stabilization period

Measurement period

(Data recording)

L

Phase 1

end I

i

1041 s. 1

Post- Transition period :
processing

period -___-Lr.aTP.}----. I

]
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Engine

LN

WHTC
UN/ECE R49

Transient test

i S

Engine dyno
RO INZER T

28

Norm. [%]

=R [%]

100
90
80
70
60
50
40
30
20
10

—Norm. Torque [%]

'al

lll il

—Norm. Speed [%]

| ll

’

L1

800 1000 1200 1400 1600 1800

Time [s]

EINE
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Engine
=Ll
Correction factors

BERE

Engine component certification
VECTO-Engine (automatically)

Measured FC Standardization to reference
in engine test NCV for engine test *

FC

N CVmeas

FC = FCneas X
corr_1 M " NCVstapngine

VECTO vehicle certification

Standardization to reference
NCV for vehicle simulation

N CVStdEngine
F Ccor'r_Z =F ccorr_l X

NCVstavecro

Commission



Engine

LN

Correction factors

B

=R

VECTO vehicle certification

Standardization to reference
NCV for vehicle simulation

F Ccorr_z =F Ccorr_l X

N CVStdEngine

NCVstavecto

Application of
correction factors
= WHTC-CF (weighted*)
= cold-hot balancing
= periodically regen. DPFs

Fccorr_B = Fccorr_z X CF;

Application of CO2
factors

kg CO2 per kg fuel used

Cozfina! =FCeorr3 X fcoz

European
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Engine

R,

WHTC correction factor
WHTCEIER ¥

Transient effects
i 7S XY N7

Avoid optimization pollutant — fuel consumption

B R MIETRY) - RAEAE

Correction factor for urban, rural and motorway

., KNFSEQEIVELLEZRR

FCmeas [g/kWh]

CF =
WHTC ™ FCoap [9/KWh]
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Engine
&AL
Cold-hot balancing factor
AR E R
Avoid optimization pollutant — fuel consumption
B IAE 54 - PRRUEAE
WHTC hot & cold
WHTC (FAR&EAS)

FCmeaS,cold [g/kWh] o FCmeaS,hot [g/kWh]

BF,. ;41— =14+0.1"
cotd=hot FCmeaS,hot [g/kWh]

32
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Engine
&G
Periodic regeneration factor

FRAEBEE R

Effect periodically regenerated DPF
=20 & S TE B A FIDPF

33

Nyithout + Nyith ° FC

FCyitn|g/kWh]

without

[9/kWh]

CFper reg —

Nyithout T Nwith

Repeat WHTC tests until regeneration occurs

1, WHTC

2. WHTC

3. WHTC

| Reg.

I finished
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Input fields for

component data \

Input fields for
component files

—_—

nput fields for
specific FC figures

output directory

Message window \

YT VECTO-Engine 1.4.3.1355 _

=13

r----------------------------------‘

Iﬂr!paulduu 1

= darufachrer | | =

I | N

e i WECTO
A I

L TRl :

I Ergnedeseed [ | (i) e A — T Eﬂg ne

e ;

i Erowrasdponer || kW] =

! ronerisispeed || [t I

!'_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_"_ S ——

Dt fil=s

| ]

| Fusl consumption map of COZparem engine | |I
'1 Fulbload curve of COZparent angig | ||E|=

1 Mctoring evrve curve of Q02 parent engine | |I

I Spechic fuel consumplion messarsd Comechon {aciors
VYHTC L ke k]

g VWHTE coldstar total RWhI
i e WHTC-Rural ]
| WHTC hatstan tonal | | fatewm) WHTC-etanway | | tpmnmy

L-----------.---------------------------------------
Frecaloulate charsclenlic anging ppecds

L coveeees e

__F,'"'"'"'"'"'"'"'"'"'"""""""""""'I

R —

L

put

e

L 8 S B R S S

v

Control buttons
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Air drag
ZESPHS

Constant speed test | {23E iz

. o A
Vehicle speed ) s
N > . Air g
Eiﬁgg <« Resistance § §
j B A

High speed test = aerodynamic losses
NN > Sk
Low speed test = rolling resistance losses

EFN I = RohFE DRk

Traction force from wheel torque meter
ERHIEITTES| ]

36
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Air drag

oC E\' BE j] On-board anemometer | &% X 3R 1T
— Air speed and direction | ZZS EE M A ]

Measurement sections
plE=R=a)

Weather station
«  Optoelectronic barriers S &4
JLEE RIS «  Ambient temperature
OR | & WIRRE
« Differential GPS «  Air pressure
=5GPS gE
7 * Humidiy 7

g Ea



VECTO air drag
VECTOZES R 77

Main tab
FELZINK

Validation criteria tab |

S EAT AR IR

38

w.: Job configurations CA\UtiIs\2019_01_31_VECTO-AirDrag_3.1.9\DemoData‘\Niki_demo.csjob.json = ] s

B4Exit | | Newlob [®5loadlob lfSaveAs 2 ReloadJob |of Savelob  Tools . @ Help

Toolbar

| Y Air Dra
VE CTO E.,,mﬂd, |

Main  Criteria

/e—givmm——ﬁ!_mm_ﬁmmmmmmmm———————————————-r—...—l

Misalignment test
Meas. sec. config IC:\UJ'IS\ECW9_01_31_VECTO-AirDraq_3.1.B\DemoData\CaﬁbrdJonTradDm.cm ] | | B
Misaligment data |C:\Uris\2018_01_31_VECTO-AirDrag_3.1.9\DemoData\DemoData_CAL csdat || - | | Callorate
Calibration results
From misalignment test From high speed test
bet 04 fv_veh n - fv_pe 2
mls;ign 04301 (vehicle speed) 0.569 H (air speed position emor) 112 H
Constant speed test
Ambient cond. [C:\Ukis\2019_01_31_VECTO-AirDrag_3.1.9\DemoData\AmbientConditions Dema.csamb |

Meas. sec. config |C.‘\Ub'ls\20197017317VECT0‘ArDmg73.1 9\DemoData\LS_HS_TrackDemo.csms | |-

P
Lowspeed Tdata  [C:\Utis\2019_01_31_VECTO-ArDrag_3.1.9\DemoData\DemaData_L51.csdat | =] [ eaketa
Hghspeeddata | [C:\Utis\2019_01_31_VECTO-ArDrag_3.1.9\DemoData\DemoData_HS.csdat |
Lowspeed 2data | [C:\Lis\2015_01_31_VECTO-AirDrag_3.1.5\DemoData\DemoData_L52 csdat |
|
Generate
VECTO
Input

MEMmm“mmp--------------------------------q
* writing result-file (*.csv)
* writing result-file (*.csv)
Results from the calculation
- average absclute beta S test: e.se4s
- delta cdxA correction: -9.8246
- CdxA(@): 5.23
sackground operation ended OK.
~ Writing JSON-file(C:\Utils\2e19_e1_31_VECTO-AirDrag_3.1.9\DemoData\EvaluationDemo.csjob.json)... e

Messages(44) Wamings (0) Emors (0)

TE#=

<« File inputs

XA

Message log

HEBE

£ European
i Commission




VECTO air drag
VECTOZES[H 7

“,:; Job configurations C\Utils\2019_01_31_VECTO-AirDrag_3.1.9\DemoData\Niki_demo.csjab.json

Validity criteria
inputs

BRI AR A

Input info section

HINEISEIS)

39

7]

E3Exit | | Newlob {5 LoadJob

N
Vecro
Main

Processing
] accel_comection?
acc_com_avg

o

H
i

O 100Hz

[] gradient_comection?
m_corr_factor
defta_CdxA_anemo

Output
® 1Hz

Dataset validity criteria
Calibration run

v_wind_avg_max_CAL Ijllm/s]
v_wind_1s_max CAL [ 8|l
beta_avg_max_CAL Ijl 11

v_veh_ls_deta CAL [ 1| km/h]
v_veh_ave_deta CAL [ 2|km/h]

[ 4n

segruns_min_CAL

o “number”: Minimum average vehicle
speed (low speed).
- units : km/h

- >

M SaveAs 2 ReloadJob | Save Job

Air Drag

Engineering mode

General validity criteria

delfta_Hz_max [%)
delta_parallel_max Ijl I
defta_r_max kaAl

t_ground_max

rc)

t_amb_max <
t_amb_min Ijl [l
Low and high speed test

s -

Low speed test
v_veh_avg_min_LS [km/h]
-
v_veh_float_detta_LS km/h]

tq_sum_float_defta_LS

v_veh_avg_max_LS

delta_n_ec_LS
dist_float im]
segruns_min_LS [

Tools

European I
Commission

Identification of measurement section
[ 30w
i

trigger_delta_x_max

trgger_delta_y_max

delta_head_max 11

length_MS_max 253|im]

length_MS_min im]
High speed test

v_wind_avg_max_HS

[ Slmm
s
km/h]
km/h]
km/h]
H

1

v_wind_1s_max_HS
v_veh_avg_min_HS
v_veh_avg_max_HS

v_veh_ls_delta_HS

tq_sum_1s_delta_HS
delta_n_ec_HS

Altitude profile criteria
dist_gridpoints_max

[ 5fm

dist_gnd_ms_max l:] [m]

slope_max [ 1ra

Mode selection Criteria operations

| Engineering gh—won/
Declaration 14 Export

beta_avg_max_HS

segruns_min_HS

segruns_min_head_HS H

© Help

* writing result-file (*.csv)
* Writing result-file (*.csv)
Results from the calculation

- delta cdxa correction: -@.8246
- Cdxa(e): 5.23
Background operation ended OK.

Writing the summarised output file...

- average absolute beta WS test: @.3e4s

~ Writing Json-file(c:\utils\2e19_e1_31_VECTO-AirDrag_3.1.9\DemoData\EvaluationDemo.csjob.json)...

Messages(44) Wamings (0) Emors (D)

Mode selection
— REXEE
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VECTO air drag

VECTOZE

=< FH 7]

Vehicle technical
data file

AR

Configuration of
measurement
section

& B 77 Y25 14)
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“,'; Job configurations CA\Utils\2019_01_31_VECTO-AirDrag_3.1.9\DemoData\Niki_demo.csjob.json | *
E4Eit | Newlob ®5Lloadlob J4SaveAs * Reloadlob | Savelob  Tools @ Help
—_ .
, ~ Air Drag [
E c T o Engineering mode Commission
Main  Crteria
General )
Vehicle file | |C:\Utjls\2019_01_31_VECTOvA'r{)rag_3,‘I 9\DemoData\VehicleDemo csveh json ‘
Misalignment test
Meas. sec. config °2019_01_31_VECTO-AirDrag_3.1.9\DemoData‘\Calibration Track Demo.csms B
7 Misaligment data [C:\Ukis\2019_01_31_VECTO-ArDrag_3.19\DemoData\DemoData_CAL csdat Calibrate
Calibration results
From misalignment test From high speed test
beta 04 fv_veh n . fv_pe 12| 1
misalign Lo (vehicle speed) Liild (air speed position error) i H
Constant speed test
Ambient cond. [C‘\Llils\ZDWSJLﬂ Vi _3.1.9\DemoData\AmbientCondtionsDemo csamb
. Cee——
N\ Meas. sec. config |C:\vDLils\2019_01_31_VECTO-Ai’Dmg_3,1 S\DemoData\LS_HS_Track Demo.csms
I Ln!vﬂ::uea.rnﬂis ) Eraﬁ:at1
1 High-speed data |C:\Llr.ils\2019_01_31_VECT0-A?D|15§_3.1 9\DemoData\DemoData_HS csdat |
I Low-speed 2 data ‘C:\Uﬂs\Zm 9_01_31_VECTO-AirDrag_3.1.9\DemoData‘\DemoData_LS2 csdat I

B
Generate
VECTO
Input

Writing the summarised output file...
* writing result-file (*.csv)
* writing result-file (*.csv)
Results from the calculation
- average sbsolute beta HS test: @.2848
- delta CdxA correction: -e.e246
- Cdxa(e): 5.23
Background operation ended OK.
~ Writing Jsom-file(c:\utils\2@19_e1_31_ VECTO-AirDrag_3.1.9\DemoData\EvaluationDemo.csjob.json)...

Messages(44) Wamings (0) Emors (0)

Misalignment
test

ImZENh

Ambient
conditions

e R

- —

High and low speed
test measurements
=R FE N N =

k—
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E c al g1

Vehicle Energy Consumpties 1L b st

PrrrarETs) e,

12211 .1ealle !
a1 agr 18
19 W 18]

VECTO Hashing Tool
VECTOIGHFREZTE
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Hashing
iefmRE

Data integrity
HiEST R

Traceability
CIBER ik

Detect modifications
R EED

Without actual data
%A LR EAE

Cryptographic hashing

HREHRE
Digest value

MEXE

42

OEM product
managementDB

P —
Vecto _
Measurem Engine Data
entData [I g
[ XML
'_I=
i Transm.
Measurem ||| 5 Evaluati > S
entData |[F on Tool L Mt
'_I=
Measurem || Evaluati > Axl!lleagt:ar
entData [I on Tool
L _XME
e
Measurem Evaluati .| Retarder
ent Data | on Tool 1 Data
XML
 ——
Vecto Airdrag
Moasurem Airdrag Data
entData [IF
-—_—f—_
—
Measurem Evaluati »| Tyre Data
entData [ on Tool

Vecto

Job Data Ve Laary Comumpion oo st

(Vehicle) Simulation
Tool

XM

.

Customer’s Manufacturer’s
Record File Record File

Customer Certificate of Certification Monitoring
information Conformity data stored at data to EEA
(sales talk) (CoC) OEM
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Hashing
ICERCD

Component

o2 |=>1V¥ecTo

‘Vehicle Engrgy Cansumption Caleulation Tesl Customer PDF
_ — VECTO
Engine % Simulation Tool lob Data }
. Gearbox Z MRF %
i
\ Axle % Manufacturer’s Customer’s Results }
) . Record File Information File |
1 : 7
'l _/-) Job Data Job Data }
" 2P
H Engine £
l L/ L ) * MRF % Vehicle CoC
Y a .
Axle 2\ Results } :
TAA /TS 4 2

2 A\ A\ A\ Results @ 43:

L 7 £ L . |

‘{?@ % % % [ I N ] / W PO : 7
o
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Verification Testing Procedure

Eivall

VTP

- )”UI_VFE/%

On-road verification of declared fuel consumption

X PR S RRRYIARDE R E 1A T B I L

Test new vehicle

A 2 48

Measure:

N .

Wheel torque & speed
ERHBAERE

Engine speed
KN RE
Gear

LR

Fuel consumption

PREEREE

VECTO
Fuel consumption

| mmuss
PR |

[g/KWh]

n&g/‘j it Fuel
rential Gearbo .
“  flow
1 | SIS
Wheel power 'li’\i*-luu.
B FINER =
European
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Heavy buses
Eivl e

Heavy buses - UNDER DEVELOPMENT
ENELT-FEEFX

Dedicated auxiliary model

T IRVEEN A

Dedicated mission profiles

TIINESESE

Factor method for multistage certification:
ZRINERT D X

Imli

' CO2
CO2 [g/km] = :CozspecPT, SpecEff, GenBody:- SpecPT, GenEff, SpecBody

| VECTO primary ' C()28;:)ecPT, GenEff, GenBody
:_VECTO complete(d) ~ ~ -~ T T T T T T T T~~~ :
Where
PT ..... Powertrain (ICE fullload curve, transmission type and ratios ...)

Eff ..... Component efficiency data (ICE map, ICE correction factors, Drivetrain efficiencies), CONFIDENTIAL DATA
Body .. Total vehicle mass, air drag, parts of auxiliaries (HVAC, Pneumatic System, Electric System)

European
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Hybrid and Battery electric vehicles

EBS S B MER R E

Hybrids - UNDER DEVELOPMENT
BAMWNSRE-EEFXR
Battery electric and hybrid powertrains
BB NAESN RS
Parallel, serial and powersplit
FEX ~ SSEXMm A0 EC
Battery and supercapacitir
EENASFEEINEE RS
Electric motor
=ik l!
Controller
2 25
Equivalent Consumption Minimization Strategy

FRUHFER/IME RS

* PO is handled separately in

Bus-Auxiliary model

Pos
0

OO0

(%

_[

HH

Pos

.

Trans-

f

mission

Pos
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More irformation
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= Confluence

=» Latest Releases

A

€

XJIRA
=» Bug tracking
i iR ER R

o Bitbucket

=» Version control

hiR 2 12 il




Confluence

VECTO
version 3.3.9.2175,
released on December 15 2020.

= & Confluence Spaces v People Calendars  Create - Search
h4%3.3.9.2175,
Yecro VECTO -~ Pages B @ # Edit ¥ Save forlater @ Watch =< Share -+ KATHM: 2020912 H15H .
F Pages VECTO Home
39 Blog Created by Unknawn User {toolsconfluence), last modified by ANAGNOSTOPQULOS Kastis on Dec 03, 2015 VECTO AirDrag
_ version 3.1.9,
Canvas VECTO: Vehicle Energy Consumption Calculation Tool released on January 31 2019
8 Calendars VECTQ is a vehicle simulation software created to support CO2 emissions monitoring from Heawy Duty Vehicles (HDV) in VECTO%% ﬁ_ﬁjj
Europe and serve as the official CO2 calculation tool in a possible future certification scheme. It is written for .Net (VBasic &
SPACE SHORTCUTS h4<3.1.9,

C#)

[ Stakeholders I Z%%ﬁ El ,ﬁﬂ 2019$1H 31 El o

The purpose of this web site is to facilitate the communication between VECTOQ's development team with the users and

& JIRA streamline VECTO support related issues between the Commission and other organizations (OEMs, member states and type
S - approval authorities) contributing to the development, review, and dissemination of VECTO. .
[F] Installation instructions VECTO Engme
B Releases version 1.4.4.1492,
. . MNavigate space
O File lists ® Stay Up-to-date with VECTO gatese released on February 1 2019.
You can receive notifications on specific JIRA- . Search VECTojx—“i‘)‘ij
PAGE TREE . .
issues or on the whole project.
« Admin How-to . o + JIRA:VECTO: Bug-tracking }ﬁ$1'4'4'1492’
* You can choose ?0 wat.c!“? an issue by c.llckllng + S\/N: File-repository, accessed by developers ﬁﬂlﬁ El ,ﬁﬂ 2019$2H 1 El °
« Docs the "Start watching this issue" respective link

a its right sidebar, as shown in the image: * * Admin How-to

« File lists Bl AMAGHOSTOROULDS Konstart « Docs
t | = ° Stakeholders Table

* |nstallation instructions — m « File lists

> IT Expert Group . Installation nstructions Includes a private page for every Stakeholder.

g e RIRSHIRERA

V « You can watch the project as a whole by « JIRA Overview

>| Releases VECTO-Air Drag | clicking the "Watches” at the left navigation- > Releases @t:‘l::é /\%U ?FH 3% % E]/j %Z—\ A ﬁ

bar and then clicking "Watch project”, as

«| VECTO Engine Releases | shown in the image: > Stakeholders
>| Stakeholders @ 4 VEU!IU: venie Energy Laicuiation 100l £ European
"L rcienbimin 0 supe muC Troiwortsncokdepi VECT . Favourite Pages : Commission

Thare are crirrentiv na nanae Aan vat e favaliritee liet



Bl [ VECTO: Vehicle Energy C...

°E.§_T..° Create board

[ln Reports

Open issues swich fiter -

Order by Priority 4 ~

[ VECTO-990
XLRAEL1700L487912: Gear 5 LossMa...

£2  Releases [ VECTO-991

Components XLRAEM3700G278230: Gear 4 LossMa...

[ VECTO-952

ff Testsessions
Gear: 1 | Object reference not set to an i...
(&) Timesheets
~

j [ VECTO-1011
o =R WMAD6SZZ2KP 133058

Risk
8K [ VECTO-997

> (&) Add-ons VF640J567KB012991

[ VECTO-996
VF640J563KB012972

PROJECT SHORTCUTS

VECTO wiki
0 VECTO-1008

+  Addlink AT error in VECTO version 3.3.3.1609

0 VECTO-999
VFG640J86XKB010356

[ VECTO-998
VF640J864KB010370

[ VECTO-994
VF640J863KB010389

[J VECTO-993
VF640J861KB010388

[ VECTO-992
VF640J865KB010412

0 VECTO-995
VF620M96XKBO000322

+ Create issue

£+ Project settings « 5, 12)

BigPicture ~ Create

Search

r_" VECTO: Vehicle Energy Calculation Tool / VECTO-920

Add changes to new ver...

# Edit | []Comment | Assign More -
Details
Type: ) Use Case
Status: IN DEPLOYMENT  (View Workflow)
Priarity: ) Blocker
Resolution: Unresclved
Affects Version/s: 3.3.2.1548, 3.3.3.1609-RC
Fix Version/s: None
Component/s: { i
Security Level: “public
Labels: None
Description
{
|
i
H
Attachments
@ Drop files to attach, or browse.
Sub-Tasks

1 M Errarl nee ban avtranaslatimm in

@

BESOUVED

+ v

OLIARITSMH M

Create Issue

-
I View all issues and filters I Project  Yam VECTO: Vehicle Energy Cal... |~

Issue Type" g Bug - |®@

1of31 v A

. —— e —

'3
{
| *
{ Summary
i
‘ Description Stye- B I U A -~ A~ F~ @~ = £ + - =
fiEmail |2 | T Export = |
People
Assignee:
| [ 1 Visual = Text
Acceptance criteria Se+ B I U A - A~ | &~ M- = = + - =
Reporter:
Visual = Text
0 Vote for this issue
The conditions that a software product must satisfy to be accepted
Watchers:
3 Start watching this issue Attachment G) Drop files to attach, or browse.
.......................................... .
Reporter i
Dates S ——
Start typing to get a list of possible matches
Created:
6/Jun/19 16:04 Assignee [ Automatic -
Updated: Assign to me
13/Juni19 9:06 -
~|Create ancther Cancel
Time Tracking +
Estimated: o European
Not Specified - P ..
Commission
Remaining:

CITnet Support
N

£ Configure Fields ~




o Bitbucket

What is there in Bitbucket?
I Bitbucket Projects Repositories v Search for code, commits or repositories... Q, B it b u C ketﬁ 4—I_‘ /A‘ ?

r VECTO VECTO | vecto-sim
EG_T_O_ vecto-sim

® Watch

S > Version control tool for code.

. ARG 1 R A2 1] T A,
— Al b
N0
I: R = Compare Last Modified ~
4 Create pull request Branches  Tags Cppy branch name
-} Create fork ¥ Release/v3.3.

W Releasejv3.3.

% Release/v3.3. Create branch from here A" VECTO COde |S hosted her‘e.
o ey oo All VECTOFR R L T

W Release/v3.3.0.1433
W Release/v3.3.0.1432
{4 Pull requests % Release/v3.3.0.1398-RC

e S Reiessens 201250 » Uses Git (in a similar way to Github).

W Relpazeivl 211133
-

e fFHGIt (5GithubZfLl)

Checkout in Sourcetree >
NAVIGATION

{s Branches

]
@ VectoCommon
{3} Repository settings
@ VectoConsole
m VectoGor Link to VECTO repositories in Bitbucket:
0 .gitattributes forcing calf line endings 16 Mar 2015 B . VRN v )
itbucket HVECTO %Y ‘ :
O .gitignore update license header in source files 03 Jan 2019 ISV l—' °
[ CHANGES.md - Fixed path to JIRA guide - Updated changes.md - Updated Release Notes 20 Jul 2015
[ LICENSE.txt License under EUPL (latest) * Add LICENSE.txt file. * Add lic-header in all .vb files. * Add = 08 Jan 2014 //htt b t /C I T t/ t h/
03 README.md updated global readme 14 Jun 2016 - pswe ga €.ec.eu rOpa .eu ne Stas
[ README.txt new VECTO release 30 Oct 2018 p rOiectS/VECTO
b VECTO.sin adding furter projects to vecto solution: VectoGIT, VectoGit-Test 05 Jun 2019
3 VECTO.sin.DotSettings renaming ETPT to VTP, refactoring: new cycle format, aux handling (speed dependent}, 15 Nov 2017 e European
Commission

« [ README.md


https://webgate.ec.europa.eu/CITnet/stash/projects/VECTO
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Collaboration

ME

Software

s

Access to ClTnet
ClTnet{& B[R

Software support

255

Access to source code

RIS (E IR

Validation

46 1IF

. _Setting-up experimental campaigns
BB o)

- _Setting-up VECTO
IXxEVECTO

Ana_élyzing simulation and experimental results

DG ERERDMLNES
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More information
HZER

Official VECTO website:
B AVECTOMIiY
https://ec.europa.eu/clima/policies/transport/vehicles/vecto en

Video material

I 1

Or contact:
AT

jrc-vecto@ec. europa.eu

52


https://ec.europa.eu/clima/policies/transport/vehicles/vecto_en
mailto:jrc-vecto@ec.europa.eu

Keepintouch

BXZ= 3]

EU Science Hub | BXEE #2510 ec.europa.euljrc

@EU_ScienceHub

=
EU Science Hub — Joint Research Centre
BRI Gl — AR IR0
m@)

EU Science, Research and Innovation

BREEEHR. BEIEACUH

EU Science Hub
Y=k SRS A==
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