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BN NASCAR - NEXT GENERATION AERO

" Graduation
day

Those involved in the aero development of the NASCAR

but more ke the completion of a study course
By DRERIC JACUZZ!
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A once-in-a-lifetime project for most of
usinvolved, who may never see another
project quite as revolutionary to an
ecosystem as this
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BN NASCAR - NEXT GENERATION AERO
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the symmetry of the
rear of the vehide
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BN NASCAR - NEXT GENERATION AERO
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€=, THE GLOBAL LEADER IN
Gt GOOLING TECHNOLOGY

EXCLUSIVE
SUPPLIER TO
THE NASCAR
CUP SERIES

PWR has worked closely
‘with NASCAR over the.
past two decades, and in
recent years, been the
exclusive cooling solution
for the NASCAR Cup.
Series. PWR will continue
to engineer and build top
of the line cooling
products and supply the
Radiator, Oil Cooler, and
Gear Cooler for the Next
Gen Cup Car.

With NASCAR engines
running at temperatures
up t0 290 degrees and
pressures 5 times greater
than a standard cooling
system, it takes a highly
engineered product to
handle these extreme.
conditions. Countless
hours of design and
development allow PWR
to continue “Engineering
The Unfair Advantage”

SN A

A GLOBAL PRESENCE

Radiators
ol Coolers
PWR s able to design, engineer, and Intercoolers
manufacture parts all under the same roof. Heat Exchangers
This is made possible by our in house design, Battery Coolers

engineering, and production teams Liquid Flow Cold Plates
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e e
J Hot on the heels of the successful TCR'
franchise comes the ETCR. Batteries included

-

>
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B ELECTRIC - ETCR
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P u s H Our know-how in high-performance motarsport

paired with the screw spindle technology from
Leistritz leads to our new

TECHNOLOGIES

TO THE LIMIT

THE BENEFITS

Electrically driven high-performance
pump with BLOC motor and intelligent
control electronics with customer-
specific interfaces (CAN, LIN, UART, etc.)

> High efficiency compared to other
self-priming pump technologies

> Reversible direction of
rotation/pumping direction

> Delivery volume: SMALL: 123 x B3 x 82 mm
- proportional to speed LIGHTWEIGHT: 400 g
- almast independent of back-pressure .
- almost independent of the POWERFUL:13 I/min @ 8 bar

viscosity of the medium

every time. W f
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pecific require

POWERFUL
Want to be at the cutting ecige?
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B ELECTRIC - ETCR

GOODFVEAR

pandthir.plcefiishersdoing kewise

i round thtsts the grdfor th Superinls .

Pure ETR

crowned Kingor Queen of the Weskend, and he aedanbn
st aluable Driver.

Youcan gofatcut from the beginning o the end

power
each Batensideagant starting gate ntened 0 Coupld o tis wasadesietocreae  show

s botween 20 60 econd

cachivrh e
ofther 500K boost,the durtion dependent on
it whi thetim iais un st foll power
Betwsen heats,the carsae charged usinga
pairof hydrogenfuel ol ganerators fomseries
partner HTWO.
Forseies irecor, Xavier Gragory, coming
n ‘
dof e dy, s working wel.
Wehdto 4
wanted
et fom the TCH, A
o tohave thesame or

Y

N | d:
i

e

ot ofrecharging,even when un flatout”

iy

theolcage,
intheproject
his stk i closey o the hasss ) doltas fst 5w d with TCR However,
o P wehave pre agreementswith diferent
" anosmall aeat
partathe and
han conventons TCRmachine
s .

and

22 VP JNUARY 2022


http://www.racecar-engineering.com/
http://www.racecar-engineering.com/

I
I_I =
Tlere is a ifference

Fluid dynamics
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How Mercedes tookthe fight to
the Frenchin 1914, produéing
oneof the world's greatestgrand
Prixracecars in the process

By WOUTER MELISSEN
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BN RACECAR FOCUS - MERCEDES 18/100 GRAND PRIX
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SEE THE ST6 SERIES: PRI 2021 INDIANAPOLIS

BOOTH 3539

ALBINS ST6 SERIES

g
Serios goarboxes are buil: on a
e e T
adapiable o awice “ange of high
e ey
Formula Drif o Nissan 6TR and
Toyote Supra 2J2.

sy e
Face unr, every S76 gearbox
e siralgit e rofi araind

solropic polished 1o reduce drag
and increase longevity. AlLST6
Series gearboxes feature bult-in
drop gears that allow quick,
effcient retio changes at the
track. An internal oil aump ang
inspection por:s come standard
o the entire 514 line La.

Tne Alins STé can be confgured
to suit many custom applications

e e, e Facers e ot
SN o U7 S e B

MID-ENGINE ST6-M
“The highly adaptable Albins STé
sequential-shitting transaxe for
mic-angine applicatians s rated for
1000 N of torque. Easily accessiole.
drop gears equal quick trackside ratio
Hanges. Availzale with a spool o

plate style limited slp i

Far inguiries, cansact;

WD INLINE ST6-TT
The extreme duty WD STE-TT i
gearbox features a preumatically
controlled torque-miting wel clatch
for the front drive. Rezr drive can be
positioned in the crank centertine
Location or offset vith the front drive
The flexibie STE-TT can run with =
clutch, 3 toraue converter ora
comtination of the tw.

Info@weddielndustries.com | 805 5628600

WEDDLEINDUSTRIES.COM

FRONT ENGINE, REAR DRIVE
ST6-RT. Strong, compact, and

“ficient, the ST&-RT s designed
1o:id performance by baiancing
weigh distrubution 1o the rear.
Avellable wih a spcol or plate
style limited slip di

WEDDLE
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BN RACECAR FOCUS - MERCEDES 18/100 GRAND PRIX
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LifeRacing

12, 24 and 48V Power Distribution Units
PDUX range

12V, 24V and 48V Vehicle Control System solutions for a wide range of applications:
Automotive, Commercial, Defence, Motorsport, Mass Transportation.

Advanced networked systems for Power Distribution, Display Technology, Engine and
Vehicle controllers

EEHE
DOEE

www.liferacing.com | +44 (0) 1268 904124 | info@liferacing.com
6 Repton Close | Basildon | Essex | SS13 1LE | United Kingdom



BN RACECAR FOCUS - MERCEDES 18/100 GRAND PRIX
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Performance
focused engine
components

Discover innovation at

arrowprecision.com
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I TECHNOLOGY - THE CONSULTANT

New year's resolution

Sometimes approximation is as good s t gets

By MARK ORTIZ

Q Ahoush, ipangies
).

bl ithout
shop.
THE CONSULTANT
conditon.

In most cases, when estimating roll angle and wheel loads, we
douse il ground plane f listribution. We also use
an assumed lateral acceleration and an estimated roll angle

ANUARY 2022 R 33
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TECHNOLOGY - THE CONSULTANT

If we are willing to do [iterations], and if we assign roll
centres correctly, we don't need to start with an assumed,
or estimated, ground plane force distribution

il
plane forces,
alound,
p wits
« near L the
fwe have dueto load @
ameasured.or "
CONTACT
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1 7045338876
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Advanced
Engine
Research

Advanced Engine Research provides expertise in the consultation,
and p| ion of high per engine
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ANALYSIS Si

IMULATION DEVELOPMENT
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PRECISION ENGINE RACE TRACK
MANUFACTURING ASSEMBLY SUPPORT
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B TECHNOLOGY - HIL SIMULATORS

Hard graft

he-loop into a driver-in-th
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Real components from
the physical car, such as
ECUs, steering wheels and
controllers are integrated
into the simulator
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B TECHNOLOGY - HIL SIMULATORS
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B TECHNOLOGY - HIL SIMULATORS

HIL Integration

VEHGLE SMULATOR ¥ VioTION PLATFORM

Yecruden!
>

Yecruden !
N

Yecruden!
*

Pasl Pesdrsdaien ‘Whatever system you choose,
there will be a significant
learning process, and you
need the people with the
right skills to do this’

JuanPaboRo

Hard real time systems o
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http://www.racecar-engineering.com/
http://www.racecar-engineering.com/

tes micro channel
ofindusries incluing

S G A
at transfer, reduced weight

IndyCar, 2
performance racing

‘akes pice in handin

nanagbment problems. Give s call
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Tel: 41 (2 6965 Fax:

| EvoScann® pressure scanners are perfect for on-vehicle
aerodynamics testing, significantly improving frequency
increasing a
+ Smallandlight,weighing <15
+ Most Accurate-0.1% Full Scale
+ Robust, operating i temperatures from-20°C to +90°C

Calk:+44 (01264316470
Email:enqiries@evolutionmeasurement.com
wEvolutionMeasurement.com

ot

EvoScann®
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1n2020 Conirol Race Wining Tlemetry
helped s customers power 1o vicories
inthe 24 hoursof Daytona, Le Mans,
Nurburgring and SparFrancorchamps. win@cnrl.io
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e, MUNET0 WIN

atrl.io

REVOLUTION
COMPETITION AWHEELS

INFOGRWIL.ORG.UK / TEL +44 (0)1623 860000
WWW.REVOLUTIONWHEELS.COM
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Shape
Shifters
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car’sinteractin close proximity

By STEWART MITCHELL
F omua 1 making aevoluionary Folowing he Libery e akeover,
Fomuiat
Movingforvard, the cars downiorcewll simultonand thelke.

Following the Liberty Media
formreovrakesbywsucngtwamy st Technical resource takeover [in 2017], Formula

ist0alow ose rcig, withthe otentl

Tsin-house technical team
started to look at the then
current state of the sport
notably in
car-following scenarios

Tstechnical

carsnose tothe foowing carsnose. Asthe  whatteams con se

percentat 20m, riing o 18 pecentat 10m,. e compuratons, This s becase the

1. The newonners

ectace of Formula1and i thetaric I the 1 technicl e nvestgtions,
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TECHNOLOGY - F12022 AERO REGULATIONS

speedofa udoccurs simulaneously with
decraseinstaticprssreor a decreasein

by usingacurved profle o he
underside o th cars oo alowrprssure
Zone wiloccur it the highest doniores
enerating sctonat the hroat the secton

unafectad Combined togethe s esuls
anctdownard force
“Th the st time Formula 1 has

Wit haped undatbody or 2022 the

wilbeasay of compensating forheackof

lower rake in 2022 to get the
e sealing effect of the floor to
s e generate the ground effect
and work the tunnels in the
floor in the most efficient way

temsof thepeformance 0 be gainedwih o the middle f the a.

divers,

“Fornow, though,theyealoess
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Titanium & Steel Valves | Lash Caps | Retainers
Spring Locators | Valve G |Valve Locks | Valve Seats
RGBS < | Custom Manufacturing
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I otk were lsing aloton e ont ot
theea I areativeybaanced oss o both
e, sccoreing o the esearch we've done

Lower drag wings
ke th brgeboar,the ont and e wings
onthe 207 car e o very vk e
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o 033 reqltons plce s e on

elementiess 250mm ection across the

lements et connec ety 0 e nose,

‘generatng capabityof h ront wing and

“The clement s 250mmsecton cross
thecene ofthe ot wing went i
o inour esearch becase R vassomething
hotdidst sand up o sty explains
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These components contrbutecnormously
topiacing the font wheel ke wide

underfor s ey il o a olowing

intoductonof wake deflecting s over

psrhem—

These elements build up to create a car that still works
aerodynamically in a wake situation and doesn't create
the disturbing outwash of the 2021 ion cars

manage fonttye wakeand outwash. The
s hes devices s imple.to mprove.

orthatsllworks aerodyramicalyinawake.

[ ———
artobetarls sscepibeto iy oma i ot e
201l aton gt b he car maniges heow

outvash the 2021 generation cars do.
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TECHNOLOGY - F12022 AERO REGULATIONS
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%
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By ANDREA QUINTARELLI
st
compamesy hatoutputall
avaprocsess . et eevane
pscewerer  The main driver was e channeis
ke tempeanee Srcesucha
wionmo . tokeep costaslowas  mosdmesst

wotecsesaa . POSSible, as the initial
investment required for
reyiewmodesan  a tyre testing campaign

e softenalillerfor e
e manymotorsport e
s organisations ot

e,
X lmisonsf e ench st

Tyre testing - Tyesare s egtedprtofthe
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IANURRY 2022 NSRRI 53


http://www.racecar-engineering.com/
http://www.racecar-engineering.com/

Thetesed careeds o performsome.

amountand qualty of aalble
fommaionwodbe e ndso .
accuracyof he e model v b lower

Mobile laboratory

Tolbusate how suchanappronc works,

it
s acqsion emcanthenbe

ECHNOLOGY - TYRE MODELLING PT.2

forcesat the four contac otches.

Computatona eficincysays Faron Using

he fom offokup tble s vhere

costicints.

focresse mm,w«nm am mmm,
Suspen Gnal

Tyre forces

Foroanple

Because of s importance it espect
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The tested car needs to
perform some specific
manoeuvres that allow
us to explore a wider
spectrum of conditions
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Some refer to our Merge Collectors as WORKS OF ART.
Some say their fit and finish is SECOND TO NONE.
And the engineers claim they MAKE MORE POWER.
Can they all be right? YES, THEY CAN.

Tongth, dimensions
¥ and tapipe sizin are enginsered specicaly forsach appliction.
sultis maximum peak power and power bandwidih. Filoutthe
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MOTORSPORT
sTAY st
ON TRACK
AND DRIVE UP
PERFORMA

CHARGE COOLERS
BATTERY CELLS
ENGINE OIL
DIESEL FUEL

Intuitive Part Lifing and
Management software
provides:

* Reliability and results
« Safety reassurance
* Reduced costs

Component life w
you concentrate on the ra

For further information contact Laminova heat exchangers provide

R outstanding engine and transmission oil
temperature control in the most severe

To book your FREE demo of conditions.

LifeCheck call

+44 (0)1724897318

or email

;
B alesmanchanttachcont IomanUQ

0208 568 1172

www.laminova.com
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One of its most interesting

featuresis that it collects
" dataabout the tyreina
ive way
Multi-variable tool

IntoPaceja formuaton t prodce rests and totyes s, Incntion ancleand local
Internal
Tobing themodynamics o theloop,  mustbesmlated, because i s degradatonin e rubber The ate s ked

basea
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WORKING IN MOTORSPORT - TYRE ENGINEER

Thenmber of personnel dos vy,
though. Usualy it epends on the numberof
Caran th velof h ace and th eams
thtarein the aceBgasays. Butvwe have
sommelocs motorsportdepariments. e
Have i, apan ustlaNorth America
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e
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facel
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anyse how th e ing st o prove ki tht oy have sk fom
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equiemen
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ACTIVE POLYMER TECHNOLOGIES

Design * Analysis * Manufacture

We specialise in the design and development of
technologically advanced polymer products for use.
within motorsport, defence and industry.
Our design activities are dominated by expert use of the
latest Finite Element Analysis software.

We manufacture high performance polymer products inluding:
Low Profile CV boots .

High performance PTFE
Lined shaft seals

H

. polymer solutons
<AV mounts

For more information vist: WWWIaCEVe-polymeREom

Tel 148(0)7756 515772 » Emall support@active-polymercom
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I TECHNOLOGY - EV ALTERNATIVES

The energy crisis

We need to talk about electric powertrains - the 2021 edition

| J—
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W TECHNOLOGY - EV ALTERNATIVES
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DEADLY DRIVER

The new book from J. K. Kelly

Jetting off to Monte Carlo...speeding through
the tight tums of a mountain road en route to
n evening at the casino...what could be more
exmhnmgmﬁ " racing ina Formla Ono grand
in Bryce Winters boards a vy yacht
askin the hmehqh!
and mingle
celebrics, umy to find
agunto his

From the rolling
il of Vermornt to

improbable adventure,
fiveting intrigue, and
elusive romance. The
question remains: can
he navigate around the
dead-ends in a maze of
c lat

Multiple championship winning ENGINEERIN
‘offering on and off track engineering services for
‘motorsport and high performance applications.
st e GT crs GTVGT/GTS) Prottpes L6215/
‘Renault RSO, Formala cars (Formula Renaul/F2/F5), Spec
e Garsthe Coers o Porsch Saprcu, O oo
Our Services include:
Onandof sk Resernand
P Eraer

Ty Enginecring

entrapment—or will he fall prey to the sinster
forces of underworid intelligence?

DEADLY DRIVER is available in print, Kindle,
and Audible formats on Amazon.

Supplying the parts that
others cannot reach

C Tnid=rf

Racing Supplies

WWWITRIDENTRACING COUK

Engineeing pport
Suspension/amy Intormationa Experience &
Ernaarng e bavopment e
Forfurther informetion
wwwrene-edercom  Emalt inforene-edercom

The Untold Story of Driving Green
Kelly Senecal & Felix Leach

rd Zero challenges the widespread
u.»mn that battery electric vehicles are a
lto o sstatle ansprtaton,
Couthors Kely x Leach delve.
int the myths and Teain nr B
techn nd n for a better,

Avallable on Amazon.com or
order direct from sae.org for 40% off.

978146850166
saearg/outlications/oooks ot/ -S01
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Interview - Kia Cammaerts
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