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INTRODUCTION F1 Season 201

1. INTRODUCTION

Thepurposeof this new report of the series « The TechnicaFilesof F1-Forecast» isto present
someaerodynamicand mechanicalipdatesof the Formulal of the 2011 season.

Theupdatesare mainly presentedwith pictures,drawingsand commentscomingfrom:

1 Formulal.comweb site (illustrationsby GiorgioPiola)
http://www.formulal.com

1 { O NIBFom@aigScarborough
http://scarbsfl.wordpress.com/

f Formulal Techand! NJBIGgby MichalisK[Bar555]
http://formulaltechandart.wordpress.com/

i Fl1Technicakhet web site
http://www.fltechnical.net/

F1-Forecastcomwishesyou a goodreading.

DominiqueMadier
WebmasterE1Forecasicom
Montreal ¢ Canada; 2™ August2011
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AERODYNAMIC & MECHAAL UPDATES 2C

2011 RULE CHANGES F1 Season 201

2. 2001RULECHANGES

2.1 TREND2011¢ EXHAUSTSENDDIFFUSERS
(by CraigScarborough http://scarbsfl.wordpress.com

Thisyear the technicaltalk haslargelybeen about exhausts.How teams have adaptedto the
ban on double diffusers and the added restriction on Exhaustblown diffusers. Justto aid
understandinggoinginto the new season| have explainedhow these solutionswork and how
they look from beneath.

DoubleDiffusers

) \

&_..‘

MEDION -
\ O“W.w e U HALLENGE ¢

Forcelndia2010Double DeckDiffuser (DDD)

Since2009the regulationsregardingthe floor havebeeninterpreted in a literal senseto allow
the double deckdiffuser (DDD).Indeedthe very samerules were exploitedto a lesserextent
underthe previousrules,but this only producedsmallextrachannelsn betweenthe outer and
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middle diffusertunnels.With the major cut in aerodynamicidsfor 2009, severalteamssought
to find a way to gainmore expansionratio from the smallerdiffusers.In essencethe loophole
exploited the definition of surfacesformed between the step and reference planes.Multiple
surfacesallowed fully enclosedholes, which fed the upper diffuser deck that sat above the
175mmlower diffuser. Thisallowed diffuser to be significantlylargerin order to create more
downforce. Notably Brawn, Williamsand Toyotalaunched2009 carswith DDDs.Other teams
soonfollowed suitin 2009and lastyeareverycar exploitedthe sameloophole.Overthe winter
the FIAactedto closethe loophole,by enforcinga singlecontinuoussurfaceacrossa 90cmspan
underthe floor. In a stroke this bannedthe double diffuser, there beingno scopeto createany
openingsin the floor to feedthe upperdeck.
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ExhaustBlown Diffusers

Anotherapproachto regainlost downforcewasthe re-inventionin 2010 of the exhaustblown
diffuser (EBD)Thisusedhigh energyexhaustgassego blow the diffuser, the fasterthroughput
of flow under the floor increaseddownforce. Two methods of EBDswere usedin 2010, 0ne
blowing over the diffuser and the secondblowing inside the diffuser. Thislatter solution was
more effective at driving flow through the diffuser and createdmore downforce.Howeverthis
necessitateda hole madeinto the diffuserto allow the exhaustgasto enter, L Wi@r®ed this
methodanW 2 Li®nfedRA T F dza SNW @

2011:No openingsallowed in the yellow 90cmzone,outside certain holesare permitted

A by productof the 2011 rulesintendedto banthe DDD alsostoppedthis openfronted diffuser
solution. Howeverthe rules enforcedthe continuoussurfaceonly acrossa 90cmwidth of floor
andthe diffuseris allowedto be 100cmwide. Thusa 5cmwindow wasallowedeachsideof the
diffuser.
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Outer Blown Diffuser ¢ Solution

RedBull Diffuser: Flow passesunder the outer 5cmof floor into the diffuser

RedBulland Ferrariappearto havefound this loophole simultaneouslyRecentlySamMichael
pointed out this wasprobablythe most efficient way to blow the diffuserunderthe new rules.
AsRedBullappearedwith this setup first, its often termed the RedBullBlowndiffuser.
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What theseteamshavedoneisto openup the floor 5cmeither side of the diffuser,then route
the exhausttowardsthis opening.The exhaustgasgets collectedby the covedsectionof floor
and this directsthe high energygassesinder the diffuser,to recoversome of the lossesfrom
the more opendiffuserallowedlastyear.
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Front Exit Exhaust

RenaultFront Exit Exhaust:Flow passeswvide aroundthe floor before enteringthe
diffuser

Renaultmeanwhileturned the problem on its head. Asthe aim of the EBDis to increaseflow
underthe car,they pointed their exhaustat the front of the floor. L QHéidit confirmedto me by
two ex-Renaultsourceghat the exhaustdoesindeedmainlyflow underthe floor.
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The exhaustpipe outlet sits abovethe step plane just aheadof the leadingedge of the floor.
Thisis not simply blowing out horizontallyand acrossthe floor, but is ducted slightlyto blow
downwardsand backwards this is roughlyin line the with the flow trailing off the & + shape
abovethe splitter. Alongwith the strongvorticesset up by the splitter, vanesand bargeboards,
this makesthe floor appearwider than it is. Theflow will go out beyondthe floor andthen curl
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backin and under the floor. Someflow will inevitably passover the floor, but the most of the
energywill be drivingmore flow underthe floor to the diffuser.

McLarensSlit Exhaust

...........

Theslit abovethe fdr is visible. Copyright:Liubomir Asenov

No conversationabout exhaustshis year, would be completewithout somespeculationabout
McLaren Amongstthe severalexhaustsystemsun by McLarenover the pre-seasorntestswasa
G a fexhaust. Thisappearedat the first Barcelonatest, but did not seemto appearfor the
secondCataluiiatest. The exhaustcollector could be seento duct towards a double thickness
sectionof floor aheadof the rear wheels.Thissectionwas also interestingfor its longitudinal
slot, this slot wasnot largeenoughto be the actualexhaustoutlet, Thismight be a coolingslot,
or to improvethe flow from aboveto beneaththe floor. | beleivethe Exhausis actuallybelow
the floor. As when the car ran the same floor with a conventional exhaustoutlet, there
appearedto be a removablesectionof floor aheadof the rear wheels.Beingjust outside of the
90mm opening rule, the floor WO 2 dwf dpe&hed to allow an exhaustto blow through to
underneath.If sculptedcorrectly,the exhaustcould be ducted backinboard and blow towards
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the diffuser from under the floor. L (ip@ssiblethat this could be in interpretation of a legal
opening,assumingt met the maximumifillet radiusrules.

L (eRpect the resulting exhaustoutlets to be a long wide slot, this wider outlet would be
neededto meet the maximumradiusrules and also reducethe backpressurefrom the tight
curveof the exhaustoutlet. Asthe exhaustwould haveatortuous bend,to curl backunderitself
to directthe flow inboard,rather than out wide aroundthe reartyre.

Mac Slit: Theexhaustmight exit beneaththe floor in along narrow outlet
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2.2 PRELLEXCLUSIMELTYREUPPLIER

The Italian tyre firm will supplyall the FormulaOne teamsfrom 2011-2013 with six types of
tyre: four for dry weather, one for rain and one intermediate tyre. Pirelli ¢ which hassupplied
tyres exclusivelyfor the GP3championshipthis year ¢ will also supplythe GP2championship
from 2011, becoming the sole provider of tyres for the most prestigious singleseater
championshipsn globalmotorsport. The Milan-basedfirm is alreadypresentin the World Rally
Championship,the World Superbike Championship,the Rolex Sports Car Seriesin North
America,the Motocross World Championshipand severalother national championshipsfor
both carsand bikes. The FIA,the Teams representedby FOTAand Formulah y Safganising
body, representedby FOMhave chosenPirelliastheir exclusivesupplier,basedon the specific
proposalsfrom the Italian companyto guaranteetechnical and operational stability to the
competitors. Following current Formula One regulations laid down by world Y 2 (i 2 N& LJ2 NI Q:
governing body, the FIA, the new contract ensuresthat Pirelli will provide teams with six
different typesof tyre for the seasonfour slicks with different compoundsfor varioustypesof
dry surfacespneraintyre for heavyrain, and oneintermediatetyre for dampconditionsor light
rain. Therewill be four slickcompoundsaswell astwo wet-weathertyresandit hasdesignated
eachwith different colouredwriting on the sidewallso that spectatorscan keeptrack of team
strategy.Thecolourcodingsare asfollows:

Wet ¢ Orange Intermediate - Blue
Supersoft¢ Red Soft¢ Yellow
Medium ¢ White Hard¢ Slver

Pirelli's motorsport director Paul Hembery said: "We're very excited by the prospect of
returningto FormulaOnefor the first time in 20 years,and we're aimingto be a proactiveand
colourful partnerin FormulaOne.Sowhat better wayto symbolisethis than a brightly coloured
selectionof Pirellilogosto run on the sidewalls?

"These will enable both live and television audiencesto tell at a glance who is on what
compoundswhich will be vital knowledgeastyres are set to form a key part of race strategy
thisyear."
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Pirelli intends to use the soft and hard compoundsat the first three fly-away racesbefore
makinga decisionon later allocationsonceit hasanalysedhe tyresunderraceconditions.The
planis to offer a step of at least one compoundbetween the tyres nominatedfor eachrace.
However Pirelliwarnedthat "this strategymaybe revised".
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2.3 BANONDOUBLBIFFUSERS

Brawn GPpioneeredthe conceptto championshipwinning effect in 2009, everyonehad them
in 2010, and now they are outlawed. The 2011 rules makeit clearthat there must be no gap
between referenceplane, step plane and diffuser, so no more big holesin the underbodylike
those seenin this Ferrariimagefrom last season.Single ,blown diffusersare still allowed, but
regardlessthe proportion of downforcegeneratedby the diffuserwill be far lower.

FIATechnicaRequlation

3.12.9- In an arealying 450mmor lessfrom the car centreline, and from 450mmforward of
the rear face of the cockpitentry template to 350mmrearward of the rear wheel centreline,
any intersection of any bodywork visible from beneaththe car with a lateral or longitudinal
vertical plane should form one continuousline which is visible from beneath the car. When
assessinghe complianceof bodywork surfacesin this areathe aperture referredto in Article
3.12.7neednot be considered

3.12.10In an area lying 650mmor lessfrom the car centreline, and from 450mmforward of
the rear face of the cockpit entry template to 350mmforward of the rear wheel centre line,
any intersection of any bodywork visible from beneaththe car with a lateral or longitudinal
vertical plane shouldform one continuousline whichis visiblefrom beneaththe car.

3.12.11 Compliancewith Article 3.12 must be demonstrated with the panelsreferred to in
Articles15.4.7and 15.4.8and all unsprungparts of the carremoved.
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2.4 ADJUSTABLEREARNING

Thischangeis designedto increasethe amount of overtaking.Thedriver-adjustablefront wing
of 2010is gone,replacedby a driver-adjustable- but FIAregulated- rear wing. It hasjust two
settings, ON and OFFeffectively, with
the ON setting increasing the gap
between the main plane and the flap
from 10-15mm to 50mm. This will
reduce drag significantly and so
improvetop speed.Driverscanusethe
system at any time in practice and
qualifying, but in the race there are
restrictions. It cannot be used in the
openingtwo laps,andthen will only be
made available to the driver at set
points on the circuit if he is lessthan
one second behind the car ahead. A
dashboardlight will notify him when
the systemis enabled. The systemis
deactivatedwhenthe driver releaseghe button or brakes.

FIATechnicaRequlation

3.18- Driver adjustable bodywork :

3.18.1Theincidenceof the rearmostand uppermostclosedsectiondescribedin Article 3.10.2
may be varied whilst the carisin motion provided:

- It comprisesonly one componentthat must be symmetricallyarrangedabout the car centre
line with a minimumwidth of 708mm.

- With the exceptionof minimal parts solelyassociatedvith adjustmentof the section,no parts
of the sectionin contact with the external airstreammay be located any more than 355mm
from of the carcentreline.

- With the exceptionof any minimal parts solely associatedwith adjustmentof the rearmost
anduppermostsection,two closedsectionsare usedin the areadescribedn Article 3.10.2.

- Anysuchvariationof incidencemaintainscompliancewith all of the bodyworkregulations.

- When viewed from the side of the car at any longitudinal vertical crosssection,the physical
point of rotation of the rearmostand uppermostclosedsectionmust be fixed and located no
more than20mm below the upper extremity and no more than 20mm forward of the rear
extremity of the areadescribedn Article 3.10.2at all times.

- The designis suchthat failure of the systemwill result in the uppermost closed section
returningto the normalhighincidenceposition.

- Any alteration of the incidenceof the uppermostclosedsectionmay only be commandedby
directdriverinput and controlledusingthe control electronicsspecifiedin Article 8.2.
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3.18.2Theadjustable bodywork may be activated by the driver at any time prior to the start
of the race and, for the sole purposeof improving overtaking opportunities during the race,
after the driver hascompleteda minimum of two lapsafter the racestart or following a safety
car period.

Thedriver mayonly activatethe adjustablebodyworkin the racewhen he hasbeennotified via
the control electronics(seeAtrticle 8.2) that it is enabled.It will only be enabledif the driveris
less than one secondbehind another at any of the pre-determined positions around each
circuit. The systemwill be disabledby the control electronicsthe first time the driver usesthe
brakesafter he hasactivatedthe system.

TheFlAmay,after consultingall competitors,adjustthe abovetime proximityin orderto ensure
the stated purposeof the adjustablebodyworkis met.
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2.5 FDUCTBAN

For2011the FIAhave specificallyoutlawed the

use of driver movementto control any system
that influences the car's aerodynamic
characteristics.This means no more Fducts,
where the driver covereda hole in the cockpit
to alter the airflow to the rear wing, allowingit

to stallandcut dragat highspeeds.

FIATechnicaRequlation
From 3.15 - Aerodynamicinfluence - With the exception of the parts necessaryfor the

adjustment describedin Article 3.18, any car system,device or procedure which uses,or is
suspectedof using,driver movementasa meansof alteringthe aerodynamiccharacteristicof

the caris prohibited.
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2.6 SHORTENEBHARKINS

Teamsare no longerableto connectenginecoverextensiongcommonlyknown as'sharkfins')
to the rearwing. Thisis relatedto the ban
on Fducts- in 2010manydesigneraised
the connectionto form anairflow channel
for the duct. It's possiblesometeamsmay
perseverewith reducedsharkfins, which
alsogivesomebenefitin termsof
stabilisingairflow to the rearwing (aswell
asprovidingadditionaladvertisingspace
for sponsors).

FIATechnicaRequlation
3.9.1 - No bodywork situated between 50mm and 330mmforward of the rear wheel centre
line may be more than 730mmabovethe referenceplane.
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2.7 HXEDWEIGHDISTRIBUTION

WS4 45.5/46.7
min 342kg (Q) min291kg (Q)

To coincidewith the introduction of Pirelli tyres, the FIAhave imposeda mandatory weight

distribution rangefor 2011. The standardisedistribution of 45.546.7 percentfront, 53.354.5

rear will ensureoneteam alonedoesn'tstrike luckyand stumbleuponthe perfectset-up for the

asyet-unknown Pirelli rubber (thus potentially prompting others into costly wheelbase
changes)Duringthe qualifyingsessiora caron dry tyrescan'tweighlessthan 342kgat the back
and291kgat the front.

FIATechnicaRequlation

4.2 - For 2011 only, the weight applied on the front and rear wheels must not be lessthan
291kg and 342kg respectivelyat all times during the qualifying practice session.If, when
requiredfor checking,a caris not alreadyfitted with dry-weather tyres, it will be weighedon
a setof dry-weather tyres selectedby the FIAtechnicaldelegate.
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2.8 REARWINGSIMPLIFICATION
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Teamsare no longer allowed slotsin the rear wing's main plane outside of the central 15cm
area,and the rear wing may have no more than two sections(main plane and flap). Thisis to
stop the use of main plainswith 'sectionswithin sections',suchasthat introducedby McLaren
at Monaco in 2009 and subsequentlyused by Williams and BMW Sauber(2009), Red Bull,
Mercedes,Renaultand ToroRossq2010).Thesamerestriction appliesto the lower beamwing
usedby Williamslastseasorfrom Monacoonwards.

FIATechnicaRequlation

3.10.2- Otherthan the bodywork definedin Article 3.10.9,any bodywork behinda point lying

50mm forward of the rear wheel centre line which is more than 730mmabovethe reference
plane, and lessthan 355mmfrom the car centre line, must lie in an area when viewed from

the side of the car that is situated between the rear wheel centre line and a point 350mm
behindit.

With the exception of minimal parts solely associatedwith adjustment of the section in

accordancewith Article 3.18:

- when viewedfrom the side of the car, no longitudinalcrosssectionmay have more than two

sectionsin this area eachof whichmustbe closed.

- no part of theselongitudinalcrosssectionsin contactwith the externalair streammayhavea
localconcaveradiusof curvature smallerthan 100mm.

Oncethe rearmostand uppermostsectionis defined, 'gurney'type trim tabs may be fitted to

the trailing edge. When measuredin any longitudinal crosssectionno dimensionof any such
trim tab mayexceed20mm.

Thechordof the rearmostand uppermostclosedsectionmust alwaysbe smallerthan the chord
of the lowermostsecton at the samelateral station.
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Furthermore, the distance between adjacent sections at any longitudinal plane must lie
between 10mm and 15mm at their closestposition, except,in accordancewith Article 3.18,
whenthis distancemustlie between10mmand50mm.
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2.9 RESTRICTIONBNREARCRASKTRUCTURE

To stop teamssculptingthe shapeof the deformablerear crashstructure for aerodynamiagain
(as per the examplein the main drawing),the FIA have more strictly defined its height and
positioning(dotted lines).

FIATechnicaRequlation

From15.5.3- Furthermore,when viewed from the side, the lowest and highest points of the
impact absorbingstructure betweenits rear face and 50mm aft of the rear wheel centreline
may not be separatedvertically by morethan 275mm.
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2.10 RESTRICTIONMNFRONTHASSIBEIGHT

Tokerb increasingheightsof the front sectionsof chassisthe FIAhasput new limits in placein
orderto preservedriver visibility and safety. Thesectionbetweenthe verticallinesA and B now
hasa maximumheightof 625mmabovethe referenceplane(RP).

FIATechnicaRequlation

From 15.4.4 - The maximum height of the survival cell between the lines A-A and B-B is
625mmabovethe referenceplane.
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2.11 NOSPRUN®LANKEIXINGS

In combinationwith the stricter floor load tests,the FIAhasalsobannedthe useof any springs,
pivots, joints or dampersin the mounting of the plank'svertical stay. This meansthe plank
cannot flex upwards at speed and give the car a lower ride height (thus providing an
aerodynamigerformancegain).

FIATechnicaRequlation

3.17.5- Bodywork may deflect no more than 5mm vertically when a 2000N load is applied
vertically to it at three different points which lie on the car centreline and 100mmeither side
of it. Eachof theseloadswill be appliedin an upward direction at a point 380mmrearward of
the front wheel centre line using a 50mm diameter ram in the two outer locations and a
70mm diameter ram on the car centre line. Staysor structures between the front of the
bodywork lying on the reference plane and the survival cell may be present for this test,
providedthey are completelyrigid and have no systemor mechanismwhich allows non-linear
deflectionduring any part of the test.

Furthermore,the bodyworkbeingtested in this areamay not include any componentwhich is
capable of allowing more than the permitted amount of deflection under the test load
(includingany linear deflection abovethe test load), suchcomponentscould include, but are
not limited to :

a) Joints bearingspivotsor anyother form of articulation.

b) Dampershydraulicsor anyform of time dependentcomponentor structure.

c) Bucklingmembersor any componentor designwhich may have, or is suspectedof having,
anynon-linearcharacteristics.

d) Anypartswhichmaysystematicallyor routinely exhibit permanentdeformation.
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2.12 SIRICTERLOOROADTESTS

=200 kg

TheFIAtightened up on floor load testing at last year'sltalian GrandPrix, following the much-
talked-about ‘flexi-floor' controversy and the stricter tests have been written into the
regulationsfor 2011. The floor is now subjectto load at three different points, each 100mm
apart, rather than at one centralpoint, with a maximumpermitted deflectionof 5mm.

FIATechnicaRequlation

3.17.5- Bodywork may deflect no more than 5mm vertically when a 2000N load is applied
vertically to it at three different points which lie on the car centreline and 100mmeither side
of it. Eachof theseloadswill be appliedin an upward direction at a point 380mmrearward of
the front wheel centre line using a 50mm diameter ram in the two outer locations and a
70mm diameter ram on the car centre line. Staysor structures between the front of the
bodywork lying on the reference plane and the survival cell may be present for this test,
providedthey are completelyrigid and have no systemor mechanismwhich allows non-linear
deflectionduring any part of the test.

Furthermore,the bodyworkbeingtested in this areamay not include any componentwhich is
capable of allowing more than the permitted amount of deflection under the test load
(includingany linear deflection abovethe test load), suchcomponentscould include, but are
not limited to :

a) Joints bearingspivotsor anyother form of articulation.

b) Dampershydraulicsor anyform of time dependentcomponentor structure.

c) Bucklingmembersor any componentor designwhich may have, or is suspectedof having,
anynon-linearcharacteristics.

d) Anypartswhichmaysystematicallyor routinely exhibit permanentdeformation.
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2.13 SIARTERIOLECLARIFICATION

Last year some teams pushed the boundariesof the regulations by introducing unusually
shapedenginestarters,thus allowingthem to havesimilarlyshapedstarter holesin the diffuser
(most commonlya slot), bringing aerodynamicbenefit by makingthe diffuser more efficient.
The FlIAissuedone clarificationon this during the 2010 season(the drawing showsMcLaren's
starter hole pre- and postclarification),and for 2011 the dimensionsof the hole have been
evenmore explicitlydefined.

FIATechnicaRequlation

3.12.7- No bodywork which is visible from beneath the car and which lies between the rear
wheel centre line and a point 350mm rearward of it may be more than 125mm above the
referenceplane. With the exceptionof the aperture describedbelow, any intersection of the
surfacesin this area with a lateral or longitudinal vertical plane should form one continuous
line whichis visiblefrom beneaththe car.

An aperture for the purpose of allowing accessfor the device referred to in Article 5.16 is
permitted in this surface.However,no suchaperture may havean areagreaterthan 3500mm2
when projectedonto the surfaceitself and no point on the aperture may be more than 1200mm
from anyother point on the aperture.

Additionally,any bodyworkin this areamust produceuniform, solid, hard, continuous,rigid (no
degree of freedom in relation to the body/chassisunit), impervious surfaces under all
circumstances).
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2.14 AERCRIMS

Rotating wheel discs,or ‘wheelspinners',were banned last year, but teams such as Ferrari
effectively circumventedthis by castingaero features into the wheel rim itself in a bid to
optimise airflow passingthrough the wheel. Therewill be far lessscopefor suchconceptsin
2011, thanksto tighter restrictionson spokesurfacearea.

FIATechnicaRequlation

12.4.6- Whenviewed perpendicularto the plane formed by the outer face of the wheel and
betweenthe diametersof 120mmand 270mmthe wheelmay havean area of no greater than
24,000mmz.
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2.15 DOUBLERVHEEODETHERS

In a bid to further reducethe chancesof wheelscomingloose - and potentially impactinga
driver's head - in the event of an accident,the 2011 regulationsrequire four tethers at each
cornerof the car,doublethe 2010requirement. Thetethers are bigger,stiffer, and haveto pass
amore severeloadtest.

FIATechnicaRequlation

10.3.6- In order to help prevent a wheel becomingseparatedin the event of all suspension
membersconnectingit to the car failing provision must be made to accommodateflexible
tethers, eachwith a crosssectionalareagreaterthan 110mmz2. Thesolepurposeof the tethers
is to prevent a wheel becoming separated from the car, they should perform no other
function.

The tethers and their attachments must also be designedin order to help prevent a wheel
making contactwith the driver'sheadduring an accident.

Eachwheel must be fitted with two tethers eachof which exceedthe requirementsof 3.1.1 of
TestProcedured3/07.

Eachtether musthaveits own separateattachmentsat both endswhich:

- are able to withstand a tensile force of 70kNin any direction within a cone of 45° (included
angle)measuredrom the loadline of the relevantsuspensiormember;

- on the survival cell or gearboxare separatedby at least 100mm measuredbetween the
centresof the two attachmentpoints;

- on eachwheel/upright assemblyare located on opposite sidesof the vertical and horizontal
wheel centre linesand are separatedby at least100mmmeasuredbetweenthe centresof the
two attachmentpoints;

- are able to accommodate tether end fittings with a minimum inside diameter of
15mm.Furthermoreno suspensiormembermaycontainmore than onetether.

Eachtether must exceed450mmin length and must utilise end fittings which resultin a tether
bendradiusgreaterthan 7.5mm.
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2.16 BLADESTYLROLIHOOPS

Thisblade-style roll hoop design(main drawing)was introduced by Mercedesin 2010in order
to improve airflow to the rear wing. For 2011 the FIAhasdecidedsuchsolutionscould prove
dangerousin incidentsof carsrolling on a soft surfacesuchas grassor sand,where the blade
could cut into the ground. A minimum crosssection has thus been imposed,to discourage
similardesigns.

FIATechnicaRequlation

15.2.4- Theprincipal roll structure must have a minimum enclosedstructural crosssectionof
10000mma2,in vertical projection, acrossa horizontal plane 50mmbelow its highestpoint. The
area thus establishedmust not exceed200mmin length or width and may not be lessthan
10000mm2below this point.
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2.17 REARVIEWMIRRORPLACEMENT

Aheadof lastyear'sSpanishGrandPrix,the teamsagreedto changethe placementof rear-view
mirrors for safety reasonsand this has now been set in stone in the regulations.Previously,
teamshad started to position mirrors to boostaero efficiency,with the driver'srearwardvision
becomingan increasinglysecondaryconsideration.Mirrors must now be 'inboard’, where they
canbe of mostbenefitto the drivers.

FIATechnicaRegulation

14.3.3- All parts of the rear view mirrors, including their housingsand mountings, must be
situated between 250mm and 500mm from the car centre line and between 550mm and
750mmfrom the rear edgeof the cockpitentry template.
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3. WINTERTESTE TECHNICAREVIEW
3.1 ReEDBULL

3.1.1 Red Bull RB7 1 Technical specifications

EngineRenaultengineRS27% 2011

Cylinders8

Capacity2400CC

Maxrpm: 18,000rpm

Numberof Valves32

VeeAngle:90degrees

PowerOutput: Not Disclosed
Engineconstruction:Cylinderblockin castaluminium
EnginemanagementFIA(MESL}$tandardcontrol unit TAG310B
Oil: TotalGroup

Weight:FIAminimumweightof 95kg

Chassis
Compositemonocoquestructure, designedand built in-house,carryingthe RenaultV8 engine
asfully stressedmember

Transmission
Sevenspeedgearbox,longitudinallyMounted with hydraulicsystemfor power shift and clutch
operation.APRacinglutch

Suspension
Front: Aluminiumalloy uprights, carboncompositedouble wishbonewith springsand anti-roll

bar, Multimatic dampers
Rear: Aluminiumalloy uprights, carboncompositedouble wishbonewith springsand anti-roll
bar, Multimatic dampers

Brakes: Brembocalipess, Brembocarbondiscsand pads
Electronics HA (MESL¥tandardcontrol unit

Euel: TotalGroup

Wheels

OZRacing

Front: 12inx13in
Rear: 13.7inx13in
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3.1.2 Red Bull RB7 71 Pull rod suspension detailed
(by CraigScarborough http://scarbsfl.wordpress.com

MOTORSPORT
MAGAZIN.COM )))

From these images we can finally see some detail of the Red bull gearbox. Firstly the

constructionis carbon Fibre, which the team switchedto mid way through 2009, in order to

saveweight over the old aluminium case.Thenwe can note the geometry of the wishbones,
RedBullfollowed high mounted wishbonessincethe RB5the rear top wishbone(RTWB)eing
veryhighandnearhorizontal,beingmounted to the ridgealongto the top of the gearbox.

1=

MOTORSPORT BN
MORRErSes I

Differential - via Motorsport Magai

EquallyRedBull have gone for a low differential, but the total effect is a very tall and bulky
gearbox,albeit one that fits into the natural spacecreated asthe car tapersto the rear. But
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comparedto Williamsgearboxits clearto seewhere better airflow canbe createdat the tail of
the car.

: 4‘ <
_

MOTORSPORT \ B
MAGRZVICCU 3 \ ! )_‘:)-.«‘_,

PullRod- via Motorsport Magazin

L (r&eto find picturesof the Redbull pull rod suspensionThelow mounted mechanicaparts
normally coveredby body panelsand heat shielding.But here we canquite clearlyseethe pull
rod leadingdown to the rocker. Thepull rod is split to allow easyride height changeshy adding
shimsinto the split and alsoallowsthe pull rod to be permanentlymountedto the bearingson
the rocker. When the rear wishbonesare removedthis lower part of the pullrod will remain
with the gearbox.In turn the rocker operatesthe compliantelementsof the rear suspension,
the springs,dampersand heaveelements.

= e
_

MOTORSPORT N
MOTRESPO

: ),__';,a,.,

Damper- ViaMotorsport Magazin

Thedamperis clearlyvisible being mounted alongsidethe flanks of the gearboxcase.Thered
anodizedbody and labelsmakingit easyto spot. Note the rockerhasa longerleverto operate
the damperin comparisonto the lever that the pull rod mountsto. Thisis to increasedamper
travel comparedto wheeltravel for greaterwheelcontrol.
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rockeror Bell Crank- via Motorsport Maazin

Its not clearif the rockerworkson a torsion bar to provide the rear springing,its believedRed
Bullwent awayfrom torsion barsand individualwheel springsin 2009.Insteadusingthe heave
spring allied to the antiroll bar for a springless rear set up (read more at
http://scarbsfl.wordpress.com/2010/12/03/sprintpssrear-suspensiora-quiet-revolution/). If
atorsionbaris usedit will needto run nearverticallyalongthe axisof the rocker.
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Rockerto operate the Heavespring- via Motosport magazin

Not entirely visibleisthe heavecontrol setup, this will consistof a Heavespring,damperand or
bumprubbers,plusaninerter (not strictly for heavecontrol but mountedin the samelocation).
Theserun acrossthe front of the gearboxbeingmountedjust abovethe clutch.We canseethe
splinedend of the anti roll bar; the bar will haveleversreachingforward to drop linksthat will
providethe rearroll control.
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Antiroll Barlocation - via Motorsport Magazin

More on PullRodsin ¢F1Seasor2010- Aerodynamic& Mechanical! LJR | {h&pi/evww.f1 -
forecast.com/index.php?option=com_content&view=article&id=112&Itemid=161&lang=en
Chapter 21.18 : Red Bull Pull Rod Suspension¢ What is looks like ¢ How it benefits

aerodynamics).
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3.1.3 Red Bull RB7 1 Preseason front wing update
(by CraigScarborough http://scarbsfl.wordpress.com
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'CRAIG SCARBOROUGH Copyright @ScarbsF1.com

CRAIG SCARBOROUGH Copyright @ScarbsF1.com

CRAIG SCARBOROUGH Copyright @ScarbsF1.com
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3.1.4 Red Bull RB7 1 Sidepods and Cooling
(by CraigScarborough http://scarbsfl.wordpress.com

MOTORSPORT
X TOTAL.COM

B xpb.ce

Whenthe RedBullRB7wasrolled out, it wasclearthe carwasa neat developmentof the RB6,
but wasnot an innovativecar. Aswith well developedcarslike this, its detailsare well thought
through, a particular caseis the sidepoddesign.If you look at the RB7ssidepods,from the
radiatorsbackthey appearto slopeawayto nothing. Thisleavesthe distinctive flat floor and
open area ahead of the rear wheels. This createsan obvious aero gain, but how is cooling
achievedwith suchatight design?
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Firstlythe sidepodforms the main blockageto the rear wing and diffuser.2 S Q €&nseveral
approacheghis yearto managethe airflow aroundthe sidepodsto the rear of the car.In each
casethe team are trying to get the best and most direct airflow to the top of the diffuserand
beamwing. Asthe better flow thesedevicesreceive the more downforcethey produceandthe
lessdragisrequiredfrom alargerrearwing.

Sincethe 2009 aero rules sidepodsare extremelylimited in the openingsthey are allowed, so
most of the flow hasto exit betweenthe rear wheels.Normally sidepodssendthe heated air
from the radiatorsbackthroughthe taperedrear (known asthe cokebottle, due to its shape).
In a simplesidepodthis meansthe cokebottle endswith an openingandthe hot air passesut

andoverthe diffuser.Howeverthis makesthe tail of the cokebottle undulywide, which creates
a blockagebetweenthe rear wheelsand blocksflow over the diffuser. RedBull discoveredwith

the RB5that the radiator airflow canpassup towardsthe centre of the car and exit abovethe

gearboxin a bulgedopening.Thiskeepsthe tail of the cokebottle niceandnarrow.
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With the RB7RedBull havetakenthis a step further, there is no appreciableexitsin the tail of

the cokebottle, sonearlyall the radiator airflow endsup passinghroughthe bulgedoutlet. This
meansthe cokebottle is the slimmestand simplestof all the carson the grid. Clearlythe huge
floor areaand exposedbeamwing show how easilyairflow canreachthe rear of the car. The
concessiorRedBull hasto makefor this benefit is the increasedblockagein front of the rear
wing. But asthey are aimingfor downforcefrom the more efficient diffuserand beamwing, the

rear wingseffectivenesgs not sucha concern.Other teamshavesimilarlow swept coke bottle

shapes,but each of them still exploits some cooling exit at the back of the sidepod. Given
enoughtestinga fully enclosedsidepodwith the centralbulgedoutlet couldbe copied.
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3.1.5 Red Bull RB7 1 Open Fronted Exhaust Blown Diffuser
(by CraigScarborough http://scarbsfl.wordpress.com

When the RB7 was launched the cars
apparent lack of any innovation was
surprising. Yet the car ran in its launch
guiseduringthe first day of testing. Then,
in only the tests second day, the RB7
evolvedwith a new diffuser and exhaust
system.Despiterule changesNewey has
found the loophole that allows exhausts
to blow inside the diffuser for more
downforce. Although the rules were
revisedfor 2011to try to preventdouble
diffuser and openings to allow the
exhaustto blow inside the diffuser. The
rules did permit openingsin the outer
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