Department of Automotive
Technologies —

Vehicle Mechanics Fundamentals

Gabor Sipos

Optimum lap championship

02. 02. 2021.



Basic information

Introduction
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Download and install software
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1. visit https://optimumg.com/
2. products-> all products -> Optimum lap
3. Get started -> Signup
— working email address needed
4. Go to your email account
5. In one email you find downloading link amd License Key for that email address
6. Download software, install it using your license key




Using the software
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1. Open Optimum Lap from your computer

F =] OptimumlLap - New Project e (m] b e
ﬂ Desion Simulation
"] Save
il Saveds ", r

o e OptimumLap

Recent Vehicle Simulation Software, Simplified.

& Options

& Help

0 About OptimumLap News
& Exit New Track Generation Tools

dh Report Bug We have rolled out a tool to convert your logged data to an OptimumLap track, allowing you to create your
own track maps from speed and Iateral acceleration information. It is accessible wa the OptimumLap Sign

In Page

Getting Started

To help you get staed with OptimumbLap. you can read the Getting Started Guide, covenng how fo
guickly get up and running. If you have further guestions, the Help File covars each section of the program
in further depth, and finally, the Vehicle Model Explanation ocutlines the simulation process of
OptimumlLap

Head to our websile to generate a track for OptimumLap from your logged data This allows you to generate
a detailed track map from speed and lateral accelerstion data, suitable for simulation use within
OptimumlLap

Track Database

The OptimumLap Track Database contains prebuilt tracks from a wide range of countries and track types
Thase tracks will allow you to get a simulation up and running within minutes, using our detailed, accurate
track maps
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Using the software
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2. click New Project, then select a working directory and name the project
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o e OptimumLap

Recent Vehicle Simulation Software, Simplified.

& Options

& Help

0 About OptimumLap News
& Exit New Track Generation Tools

dh Report Bug We have rolled out a tool to convert your logged data to an OptimumLap track, allowing you to create your
own track maps from speed and Iateral acceleration information. It is accessible wa the OptimumLap Sign

In Page

Getting Started

To help you get staed with OptimumbLap. you can read the Getting Started Guide, covenng how fo
guickly get up and running. If you have further guestions, the Help File covars each section of the program
in further depth, and finally, the Vehicle Model Explanation ocutlines the simulation process of
OptimumlLap

Head to our websile to generate a track for OptimumLap from your logged data This allows you to generate
a detailed track map from speed and lateral accelerstion data, suitable for simulation use within
OptimumlLap

Track Database

The OptimumLap Track Database contains prebuilt tracks from a wide range of countries and track types
Thase tracks will allow you to get a simulation up and running within minutes, using our detailed, accurate
track maps
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Using the software

3. This is your project view
(L=

ﬂ Design

OptimumLap - New Project

Sefda dLd dd

Crente mport  Expori  Browse Upload Crente Fug:;_ta Import  E Browse Lipload
- Project Tree -“ 2 -
4 & New Project
. ‘:5;{ You can create as many vehicles as you wish with different
Wt parameters, and run them on different tracks. This
S Analysis document shows only the features that we use during the

Getting started?

Check out the OptimumLap tutorials!
Leam how to create vehicles, tracks and
simulations n [usta few minutes

L

semester, but feel free to try other functionalities as well.
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Using the software
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‘_’ =] OptimumlLap - New Project e
ﬂ Diesign Simutation Aryalynis {-ﬁ’ (7]
- ¥ ’ E=Sh , E=Sh
Creats  |mpoct Et;ﬂrl Browse Upload Create Corvert  Import E Browse Upgload
From Data
Viehicle Track
Pmp:l Tree 1 | sgyvehicle -
4 @ New Project g VEHICLE SETUP g
4 S Vehicle — |
oy | | Generl Data |
< Track Vehide Type
" Results -
I 2 Analysis
Mass Drven Type
) kg ® WD AWD
| Aem Dola
® DragLilt Efficiency-Lilt
Drag Coeficent Downlorce Coeflicent
o - e |- IPTIMING
Fromt Air - vehicle dynamics solutions
N ol m=2 0| kgim3 Inputs not valid
Tire Duta
— — L L — — | Twe Radius W Roliing Resistance
I Q m | 0 -
Getting started? pecinmsd ) g
Q - a
Check out the OptimumlLap tutorials!
Learn how to create vehicles, tracks and E ENGINE DATA
simulations in |ust a few minutes
Add / Remove Torgque Dala
Ea' Eé/ Ed | v Engine Modedl  Oriveline Model  Gearing  Traction Modal  Vehicle Report -




Using the software

4. Create new Vehicle

_ﬁ VEHICLE SETUP
- : Egnerfi Dats |
Vehicle Type
\Open Wheeler Car -

Mazss Drnven Type
(743,000 * 2WD AWD

Aer Dala
* Drag-Li Eficency-Lilt

Drag Coefhoent Downloree Coeffhcent
l.m = 2,000 -
Front Area A Density
2200 m2 1200 kg/m3
Tire Daln |
Tire Rades i Rolling Res=ztance
0.330| m 0.025 -

Longitudinal Fichon  Lateral Frchon
2.100| - 1.950| -

E ENGINE

DATA
Add | Rernove Torgue Data
B B B

Engine Speed Engine Torque

(rpm) (N.m)
3500 450.00
4500 500.00
5500 550.00
6500 580.00
7500 610.00
8500 630.00
9500 650.00
10500 660.00
11500 670.00
12500 660,00
13500 640.00
14500 610,00

| Thermal Efidency (oplional)
100,000 %
Fuel Encrgy Density (oponal)
25650000 Jfkg

k- TRANSMISSION DATA

| Transrmession Type

Sequential Gearbax

|Add / Remove Gears

B =

. Gear Ratios
» Gearl | 2.8750
Gear 2 1.8490
Gear3 | 1.6707
Gear 4 - 1.2886
Gear5 | 1.1462
Gear 6 _ 0.9919
Gear7 | 0.8778
Gear 8 _ 0.7686
| Einal Drive Ratio Drive Eficiency
7- 100,000 %
V| SCALING FACTORS
Power Facior Aem Fador
1100000 % 100.000| %

;an Facior .
munnﬂ %

DEPARTMENT OF
AUTOMOTIVE
TECHNOLOGIES



BME
Using the software 0
\

DEPARTMENT OF
AUTOMOTIVE
TECHNOLOGIES

5. Load track

£ M £ N : /
SRRewdddda
eate import  Export  Hrowse Upload Creais F :T”L Import  Export | Brow Uplaad
rom




Using the software
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5. Load track

Mem biztonsagos | share.optimumg.com/tracks/

Jrrimine

SEMINARS PRODUCTS MARKETS NEWS CAREERS CONTACT

OptimumLap Track Database

The following tracks are designed for use with OptimumLap. if you would like to generate your own track from logged data, please see our online track conversion tool. Make sure to also

check out the Vehicle Database,

IR

1.3 km
0.8 mi

I

2010 SCCA Sclo Nationals West

Loncoln - NE, United States

32km Q
ZOmI

Adelaide Street Circuit

Adelaide, Australia

ol ¢ @
Sﬂkm
33m|

Albert Park

Melbourne, Australia

[T
l =

4.0 km
= 2.5 mi

Anderstorp Raceway




Using the software
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5. Load track

SapRremldddfda a

Create  Imiport  Export  Browse Upload Create Corwert | Import | Export Browse Upload
From Data

Vehicle Tradk




Using the software
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6. Simulate
“ Design Semulation PnyEis (9 Please select Viehicle{s) and Track{s) 23

s, .3':.1" Search x| | Search x|
3 | _— i 1« R
- L LY i=la i 1 i ra
et ﬁﬂ & Vehicla 55’ Circuit de Catalunya
Corilnts | Bsich = Vehicla (1) ’ ﬁ Autodromo Nazionale Monza
Hoe ! &= Vehicle (1)(T)
Srmulahion 4 = Fivl

i Sirmdate | Cancal




BME

Using the software

Y\
\

DEPARTMENT OF

AUTOMOTIVE
TECHNOLOGIES
.
6. Simulate
o8 Optimumtap - Mew Project _ =5 %
ER e s | o )
i iy ¢ ° g XChannel | Bapsed Ditance = | & Display Grickivass
BRsladbm b ks by B i )
Totle  Distanm oy 0y Tp.'ra::.( Speed  Gear RPM  Lat Accel 7 I,i Y-Channel Speed ™| 4 Display Logend  Expart
Anlysis Distance Chart Dptions Export CSV
Project Tree ? | © évehicle (1)(1) | O [ Speed- Blapsed Distance € [t Engaged Geer - Elzpyed Distance | £ exfiVehicle (1) @ 4 Citcuit de Catalunya - Speed i1) | €3 8@F Iv1 | £ éVehicle | £ 22 Engine Speed - Elapsed Distance (1) | £ # Circuit de Catalunya- Engine Speed x
| 4 ¢ New Project
4 |2 Vehicle Speed - Elapsed Distance
&8 Vehicle
£ Vehicle (1] 320 o
&2 Vehicle (1)(1)
& Fiv jrm——
4 5 Track 300
Circuit de Catslunys
57’ HAutodromo Nazionale Monza 2804
4 |7 Results
it de Catalumya -
tde Catalunys [ 260
iehicle (1) {1} (1), Circuitde Catalunya (1) [l
Circuitde Catalunya [
w1, Circuitde Catziunya [ 2404
Circuitde Catalunya -
T [78.55] F 11, Autodramo Nazionale Monza [
« (B Anslysis 2204
5 Tables
4 & Chats Z .0 |
[ Speed - Elzpsed Distance E 1
|2 Engaged Gear - Elapsed Distance = Selecied Resulis
|2 Engine Spesd - Elapsed Distance H 1804 —— [76,59] F1v1, Circuit de Catalunya
|5 Speed - Elepsed Time @ ——[73,04] 11, Circuil de Catahinya
|2 Engine Spesd - Blapsed Distance (1)
!/ 2D Batch Chans 160 1
™ 3D Batch Charts
4 |2 Track Maps
# Circuit de Catalunya- Speed 140+
¢ Circuit de Catalunya- Speed (1)
¢ Circuit de Catalunya - Engine Speed o
1004
4 i »
- 80 4

Getting started?

Check out the OptimumLap tutorials! ( 200
Learn how to create vehicles, tracks and
simulations In just 2 few

| | i 1
400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000 4200 4400 4600 4800
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minutes

Speed: ElapsedDistance:
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6. Simulate

Circuit de Catalunya - Speed (2)

Speed [km/h]
W 79284
B 102865
B 125845
A & 148828
B 171,800
B 194790
\ B 217771
] 240752
| ] 263734
: B 286715
B :09696




