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1. INTRODUCTION 

The purpose of this new report of the series « The Technical Files of F1-Forecast » is to present 
some aerodynamic and mechanical updates of the Formula 1 of the 2011 season. 
 
The updates are mainly presented with pictures, drawings and comments coming from: 
 

¶ Formula1.com web site (illustrations by Giorgio Piola) 
http://www.formula1.com  

 

¶ {ŎŀǊōǎŦмΩǎ Blog by Craig Scarborough 
http://scarbsf1.wordpress.com/ 

 

¶ Formula 1 Tech and !ǊǘΩǎ Blog by Michalis K [Bar555] 
http://formula1techandart.wordpress.com/ 

 

¶ F1 Technical.net web site 
http://www.f1technical.net/  

 
F1-Forecast.com wishes you a good reading. 
 
 
 
 Dominique Madier 
 Webmaster F1-Forecast.com 
 Montreal ς Canada ς 2nd August 2011 
 

http://www.formula1.com/
http://scarbsf1.wordpress.com/
http://formula1techandart.wordpress.com/
http://www.f1technical.net/
http://www.f1-forecast.com/


AERODYNAMIC & MECHANICAL UPDATES 2011  

2011 RULE CHANGES F1 Season 2011 

 

The F1-Forecast Technical Files Page 13 
http://www.f1 -forecast.com 

2. 2011 RULE CHANGES 

2.1 TRENDS 2011 ς EXHAUSTS AND DIFFUSERS 

(by Craig Scarborough - http://scarbsf1.wordpress.com) 
 
This year the technical talk has largely been about exhausts. How teams have adapted to the 
ban on double diffusers and the added restriction on Exhaust blown diffusers. Just to aid 
understanding going into the new season, I have explained how these solutions work and how 
they look from beneath. 
 
Double Diffusers 

 
Force India 2010 Double Deck Diffuser (DDD) 

Since 2009 the regulations regarding the floor have been interpreted in a literal sense to allow 
the double deck diffuser (DDD). Indeed the very same rules were exploited to a lesser extent 
under the previous rules, but this only produced small extra channels in between the outer and 

http://scarbsf1.wordpress.com/
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middle diffuser tunnels. With the major cut in aerodynamic aids for 2009, several teams sought 
to find a way to gain more expansion ratio from the smaller diffusers. In essence the loophole 
exploited the definition of surfaces formed between the step and reference planes. Multiple 
surfaces allowed fully enclosed holes, which fed the upper diffuser deck that sat above the 
175mm lower diffuser. This allowed diffuser to be significantly larger in order to create more 
downforce. Notably Brawn, Williams and Toyota launched 2009 cars with DDDs. Other teams 
soon followed suit in 2009 and last year every car exploited the same loophole. Over the winter 
the FIA acted to close the loophole, by enforcing a single continuous surface across a 90cm span 
under the floor. In a stroke this banned the double diffuser, there being no scope to create any 
openings in the floor to feed the upper deck. 
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Single Diffuser 

 

 
Double Diffuser 



ARODYNAMIC & MECHANICAL UPDATES 2011  

2011 RULE CHANGES F1 Season 2011 

 

The F1-Forecast Technical Files Page 16 
http://www.f1 -forecast.com 

Exhaust Blown Diffusers 

Another approach to regain lost downforce was the re-invention in 2010 of the exhaust blown 
diffuser (EBD). This used high energy exhaust gasses to blow the diffuser, the faster throughput 
of flow under the floor increased downforce. Two methods of EBDs were used in 2010, one 
blowing over the diffuser and the second blowing inside the diffuser. This latter solution was 
more effective at driving flow through the diffuser and created more downforce. However this 
necessitated a hole made into the diffuser to allow the exhaust gas to enter, LΨǾŜ termed this 
method an ΨƻǇŜƴ fronted ŘƛŦŦǳǎŜǊΨΦ 
 

 
2011: No openings allowed in the yellow 90cm zone, outside certain holes are permitted 

A by product of the 2011 rules intended to ban the DDD, also stopped this open fronted diffuser 
solution. However the rules enforced the continuous surface only across a 90cm width of floor 
and the diffuser is allowed to be 100cm wide. Thus a 5cm window was allowed each side of the 
diffuser. 
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Outer Blown Diffuser ς Solution 

 
Red Bull Diffuser: Flow passes under the outer 5cm of floor into the diffuser 

Red Bull and Ferrari appear to have found this loophole simultaneously. Recently Sam Michael 
pointed out this was probably the most efficient way to blow the diffuser under the new rules. 
As Red Bull appeared with this set up first, its often termed the Red Bull Blown diffuser. 
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What these teams have done is to open up the floor 5cm either side of the diffuser, then route 
the exhaust towards this opening. The exhaust gas gets collected by the coved section of floor 
and this directs the high energy gasses under the diffuser, to recover some of the losses from 
the more open diffuser allowed last year. 
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Front Exit Exhaust 

 

 
Renault Front Exit Exhaust: Flow passes wide around the floor before entering the 

diffuser 

Renault meanwhile turned the problem on its head. As the aim of the EBD is to increase flow 
under the car, they pointed their exhaust at the front of the floor. LΩǾŜ had it confirmed to me by 
two ex-Renault sources that the exhaust does indeed mainly flow under the floor. 
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The exhaust pipe outlet sits above the step plane just ahead of the leading edge of the floor. 
This is not simply blowing out horizontally and across the floor, but is ducted slightly to blow 
downwards and backwards, this is roughly in line the with the flow trailing off the ά±έ shape 
above the splitter. Along with the strong vortices set up by the splitter, vanes and bargeboards, 
this makes the floor appear wider than it is. The flow will go out beyond the floor and then curl 
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back in and under the floor. Some flow will inevitably pass over the floor, but the most of the 
energy will be driving more flow under the floor to the diffuser. 
 
McLarens Slit Exhaust 

 
The slit above the floor is visible. Copyright: Liubomir Asenov 

No conversation about exhausts this year, would be complete without some speculation about 
McLaren. Amongst the several exhaust systems run by McLaren over the pre-season tests was a 
άǎƭƛǘέ exhaust. This appeared at the first Barcelona test, but did not seem to appear for the 
second Cataluña test. The exhaust collector could be seen to duct towards a double thickness 
section of floor ahead of the rear wheels. This section was also interesting for its longitudinal 
slot, this slot was not large enough to be the actual exhaust outlet, This might be a cooling slot, 
or to improve the flow from above to beneath the floor. I beleive the Exhaust is actually below 
the floor. As when the car ran the same floor with a conventional exhaust outlet, there 
appeared to be a removable section of floor ahead of the rear wheels. Being just outside of the 
90mm opening rule, the floor ΨŎƻǳƭŘΩ be opened to allow an exhaust to blow through to 
underneath. If sculpted correctly, the exhaust could be ducted back inboard and blow towards 
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the diffuser from under the floor. LǘΩǎ possible that this could be in interpretation of a legal 
opening, assuming it met the maximum fillet radius rules. 
 
LΩŘ expect the resulting exhaust outlets to be a long wide slot, this wider outlet would be 
needed to meet the maximum radius rules and also reduce the back pressure from the tight 
curve of the exhaust outlet. As the exhaust would have a tortuous bend, to curl back under itself 
to direct the flow inboard, rather than out wide around the rear tyre. 
 
 

 
Mac Slit: The exhaust might exit beneath the floor in a long narrow outlet 
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2.2 PIRELLI EXCLUSIVE F1 TYRE SUPPLIER 

The Italian tyre firm will supply all the Formula One teams from 2011-2013 with six types of 
tyre: four for dry weather, one for rain and one intermediate tyre. Pirelli ς which has supplied 
tyres exclusively for the GP3 championship this year ς will also supply the GP2 championship 
from 2011, becoming the sole provider of tyres for the most prestigious single-seater 
championships in global motorsport. The Milan-based firm is already present in the World Rally 
Championship, the World Superbike Championship, the Rolex Sports Car Series in North 
America, the Motocross World Championship and several other national championships for 
both cars and bikes. The FIA, the Teams, represented by FOTA, and Formula hƴŜΩǎ organising 
body, represented by FOM have chosen Pirelli as their exclusive supplier, based on the specific 
proposals from the Italian company to guarantee technical and operational stability to the 
competitors. Following current Formula One regulations laid down by world ƳƻǘƻǊǎǇƻǊǘΩǎ 
governing body, the FIA, the new contract ensures that Pirelli will provide teams with six 
different types of tyre for the season: four slicks, with different compounds for various types of 
dry surfaces, one rain tyre for heavy rain, and one intermediate tyre for damp conditions or light 
rain. There will be four slick compounds as well as two wet-weather tyres and it has designated 
each with different coloured writing on the sidewall so that spectators can keep track of team 
strategy. The colour codings are as follows : 
 
 Wet ς Orange Intermediate - Blue 
 Supersoft ς Red Soft ς Yellow 
 Medium ς White Hard ς Silver 
 

 
 
Pirelli's motorsport director Paul Hembery said: "We're very excited by the prospect of 
returning to Formula One for the first time in 20 years, and we're aiming to be a proactive and 
colourful partner in Formula One. So what better way to symbolise this than a brightly coloured 
selection of Pirelli logos to run on the sidewalls ? 
 
"These will enable both live and television audiences to tell at a glance who is on what 
compounds, which will be vital knowledge as tyres are set to form a key part of race strategy 
this year." 
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Pirelli intends to use the soft and hard compounds at the first three fly-away races before 
making a decision on later allocations once it has analysed the tyres under race conditions. The 
plan is to offer a step of at least one compound between the tyres nominated for each race. 
However, Pirelli warned that "this strategy may be revised". 
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2.3 BAN ON DOUBLE DIFFUSERS 

 
Brawn GP pioneered the concept to championship-winning effect in 2009, everyone had them 
in 2010, and now they are outlawed. The 2011 rules make it clear that there must be no gap 
between reference plane, step plane and diffuser, so no more big holes in the underbody like 
those seen in this Ferrari image from last season. Single, blown diffusers are still allowed, but 
regardless, the proportion of downforce generated by the diffuser will be far lower. 
 
FIA Technical Regulation 
3.12.9 - In an area lying 450mm or less from the car centre line, and from 450mm forward of 
the rear face of the cockpit entry template to 350mm rearward of the rear wheel centre line, 
any intersection of any bodywork visible from beneath the car with a lateral or longitudinal 
vertical plane should form one continuous line which is visible from beneath the car. When 
assessing the compliance of bodywork surfaces in this area the aperture referred to in Article 
3.12.7 need not be considered 
 
3.12.10 In an area lying 650mm or less from the car centre line, and from 450mm forward of 
the rear face of the cockpit entry template to 350mm forward of the rear wheel centre line, 
any intersection of any bodywork visible from beneath the car with a lateral or longitudinal 
vertical plane should form one continuous line which is visible from beneath the car. 
 
3.12.11 Compliance with Article 3.12 must be demonstrated with the panels referred to in 
Articles 15.4.7 and 15.4.8 and all unsprung parts of the car removed. 
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2.4 ADJUSTABLE REAR WING 

This change is designed to increase the amount of overtaking. The driver-adjustable front wing 
of 2010 is gone, replaced by a driver-adjustable - but FIA regulated - rear wing. It has just two 

settings, ON and OFF effectively, 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 
improve top speed. Drivers can use the 
system at any time in practice and 
qualifying, but in the race there are 
restrictions. It cannot be used in the 
opening two laps, and then will only be 
made available to the driver at set 
points on the circuit if he is less than 
one second behind the car ahead. A 
dashboard light will notify him when 
the system is enabled. The system is 

deactivated when the driver releases the button or brakes. 
 
FIA Technical Regulation 
3.18 - Driver adjustable bodywork : 
3.18.1 The incidence of the rearmost and uppermost closed section described in Article 3.10.2 
may be varied whilst the car is in motion provided : 
- It comprises only one component that must be symmetrically arranged about the car centre 
line with a minimum width of 708mm. 
- With the exception of minimal parts solely associated with adjustment of the section, no parts 
of the section in contact with the external airstream may be located any more than 355mm 
from of the car centre line.  
- With the exception of any minimal parts solely associated with adjustment of the rearmost 
and uppermost section, two closed sections are used in the area described in Article 3.10.2. 
- Any such variation of incidence maintains compliance with all of the bodywork regulations. 
- When viewed from the side of the car at any longitudinal vertical cross section, the physical 
point of rotation of the rearmost and uppermost closed section must be fixed and located no 
more than20mm below the upper extremity and no more than 20mm forward of the rear 
extremity of the area described in Article 3.10.2 at all times. 
- The design is such that failure of the system will result in the uppermost closed section 
returning to the normal high incidence position. 
- Any alteration of the incidence of the uppermost closed section may only be commanded by 
direct driver input and controlled using the control electronics specified in Article 8.2. 
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3.18.2 The adjustable bodywork may be activated by the driver at any time prior to the start 
of the race and, for the sole purpose of improving overtaking opportunities during the race, 
after the driver has completed a minimum of two laps after the race start or following a safety 
car period. 
 
The driver may only activate the adjustable bodywork in the race when he has been notified via 
the control electronics (see Article 8.2) that it is enabled. It will only be enabled if the driver is 
less than one second behind another at any of the pre-determined positions around each 
circuit. The system will be disabled by the control electronics the first time the driver uses the 
brakes after he has activated the system. 
The FIA may, after consulting all competitors, adjust the above time proximity in order to ensure 
the stated purpose of the adjustable bodywork is met. 
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2.5 F-DUCT BAN 

For 2011 the FIA have specifically outlawed the 
use of driver movement to control any system 
that influences the car's aerodynamic 
characteristics. This means no more F-ducts, 
where the driver covered a hole in the cockpit 
to alter the airflow to the rear wing, allowing it 
to stall and cut drag at high speeds. 
 
 
 
 
 
 
 
 
 

 
 
FIA Technical Regulation 
From 3.15 - Aerodynamic influence - With the exception of the parts necessary for the 
adjustment described in Article 3.18, any car system, device or procedure which uses, or is 
suspected of using, driver movement as a means of altering the aerodynamic characteristics of 
the car is prohibited. 
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2.6 SHORTENED SHARK FINS 

Teams are no longer able to connect engine cover extensions (commonly known as 'shark fins') 
to the rear wing. This is related to the ban 
on F-ducts - in 2010 many designers used 
the connection to form an airflow channel 
for the duct. It's possible some teams may 
persevere with reduced shark fins, which 
also give some benefit in terms of 
stabilising airflow to the rear wing (as well 
as providing additional advertising space 
for sponsors). 
 
 
 
 
 
 

 
 
FIA Technical Regulation 
3.9.1 - No bodywork situated between 50mm and 330mm forward of the rear wheel centre 
line may be more than 730mm above the reference plane. 
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2.7 FIXED WEIGHT DISTRIBUTION 

 
To coincide with the introduction of Pirelli tyres, the FIA have imposed a mandatory weight 
distribution range for 2011. The standardised distribution of 45.5-46.7 percent front, 53.3-54.5 
rear will ensure one team alone doesn't strike lucky and stumble upon the perfect set-up for the 
as-yet-unknown Pirelli rubber (thus potentially prompting others into costly wheelbase 
changes). During the qualifying session a car on dry tyres can't weigh less than 342kg at the back 
and 291kg at the front. 
 
FIA Technical Regulation 
4.2 - For 2011 only, the weight applied on the front and rear wheels must not be less than 
291kg and 342kg respectively at all times during the qualifying practice session. If, when 
required for checking, a car is not already fitted with dry-weather tyres, it  will  be weighed on 
a set of dry-weather tyres selected by the FIA technical delegate. 
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2.8 REAR WING SIMPLIFICATION 

 
Teams are no longer allowed slots in 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). This is to 
stop the use of main plains with 'sections within sections', such as that introduced by McLaren 
at Monaco in 2009 and subsequently used by Williams and BMW Sauber (2009), Red Bull, 
Mercedes, Renault and Toro Rosso (2010). The same restriction applies to the lower beam wing 
used by Williams last season from Monaco onwards. 
 
FIA Technical Regulation 
3.10.2 - Other than the bodywork defined in Article 3.10.9, any bodywork behind a point lying 
50mm forward of the rear wheel centre line which is more than 730mm above the reference 
plane, and less than 355mm from 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 
behind it. 
With the exception of minimal parts solely associated with adjustment of the section in 
accordance with Article 3.18 : 
- when viewed from the side of the car, no longitudinal cross section may have more than two 
sections in this area, each of which must be closed. 
- no part of these longitudinal cross sections in contact with the external air stream may have a 
local concave radius of curvature smaller than 100mm. 
Once the rearmost and uppermost section is defined, 'gurney' type trim tabs may be fitted to 
the trailing edge. When measured in any longitudinal cross section no dimension of any such 
trim tab may exceed 20mm. 
The chord of the rearmost and uppermost closed section must always be smaller than the chord 
of the lowermost section at the same lateral station. 
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Furthermore, the distance between adjacent sections at any longitudinal plane must lie 
between 10mm and 15mm at their closest position, except, in accordance with Article 3.18, 
when this distance must lie between 10mm and 50mm. 
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2.9 RESTRICTIONS ON REAR CRASH STRUCTURE 

 
To stop teams sculpting the shape of the deformable rear crash structure for aerodynamic gain 
(as per the example in the main drawing), the FIA have more strictly defined its height and 
positioning (dotted lines). 
 
FIA Technical Regulation 
From 15.5.3 - Furthermore, when viewed from the side, the lowest and highest points of the 
impact absorbing structure between its rear face and 50mm aft of the rear wheel centre line 
may not be separated vertically by more than 275 mm. 
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2.10 RESTRICTIONS ON FRONT CHASSIS HEIGHT 

 
To kerb increasing heights of the front sections of chassis, the FIA has put new limits in place in 
order to preserve driver visibility and safety. The section between the vertical lines A and B now 
has a maximum height of 625mm above the reference plane (RP). 
 
FIA Technical Regulation 
From 15.4.4 - The maximum height of the survival cell between the lines A-A and B-B is 
625mm above the reference plane.  
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2.11 NO SPRUNG PLANK FIXINGS 

 
In combination with the stricter floor load tests, the FIA has also banned the use of any springs, 
pivots, joints or dampers in the mounting of the plank's vertical stay. This means the plank 
cannot flex upwards at speed and give the car a lower ride height (thus providing an 
aerodynamic performance gain). 
 
FIA Technical Regulation 
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 centre line and 100mm either side 
of it.  Each of these loads will  be applied in an upward direction at a point 380mm rearward 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. Stays or structures between the front of the 
bodywork lying on the reference plane and the survival cell may be present for this test, 
provided they are completely rigid and have no system or mechanism which allows non-linear 
deflection during any part of the test. 
 
Furthermore, the bodywork being tested in this area may not include any component which is 
capable of allowing more than the permitted amount of deflection under the test load 
(including any linear deflection above the test load), such components could include, but are 
not limited to : 
a) Joints, bearings pivots or any other form of articulation. 
b) Dampers, hydraulics or any form of time dependent component or structure. 
c) Buckling members or any component or design which may have, or is suspected of having, 
any non-linear characteristics. 
d) Any parts which may systematically or routinely exhibit permanent deformation. 
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2.12 STRICTER FLOOR LOAD TESTS 

 
The FIA tightened up on floor load testing at last year's Italian Grand Prix, following the much-
talked-about 'flexi-floor' controversy and the stricter tests have been written into the 
regulations for 2011. The floor is now subject to load at three different points, each 100mm 
apart, rather than at one central point, with a maximum permitted deflection of 5mm. 
 
FIA Technical Regulation 
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 centre line and 100mm either side 
of it.  Each of these loads will  be applied in an upward direction at a point 380mm rearward 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. Stays or structures between the front of the 
bodywork lying on the reference plane and the survival cell may be present for this test, 
provided they are completely rigid and have no system or mechanism which allows non-linear 
deflection during any part of the test. 
Furthermore, the bodywork being tested in this area may not include any component which is 
capable of allowing more than the permitted amount of deflection under the test load 
(including any linear deflection above the test load), such components could include, but are 
not limited to : 
a) Joints, bearings pivots or any other form of articulation. 
b) Dampers, hydraulics or any form of time dependent component or structure. 
c) Buckling members or any component or design which may have, or is suspected of having, 
any non-linear characteristics. 
d) Any parts which may systematically or routinely exhibit permanent deformation. 
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2.13 STARTER HOLE CLARIFICATION 

 
Last year some teams pushed the boundaries of the regulations by introducing unusually-
shaped engine starters, thus allowing them to have similarly-shaped starter holes in the diffuser 
(most commonly a slot), bringing aerodynamic benefit by making the diffuser more efficient. 
The FIA issued one clarification on this during the 2010 season (the drawing shows McLaren's 
starter hole pre- and post-clarification), and for 2011 the dimensions of the hole have been 
even more explicitly defined. 
 
FIA Technical Regulation 
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 
reference plane. With the exception of the aperture described below, any intersection of the 
surfaces in this area with a lateral or longitudinal vertical plane should form one continuous 
line which is visible from beneath the car. 
An aperture for the purpose of allowing access for the device referred to in Article 5.16 is 
permitted in this surface. However, no such aperture may have an area greater than 3500mm2 
when projected onto the surface itself and no point on the aperture may be more than 100mm 
from any other point on the aperture. 
Additionally, any bodywork in this area must produce uniform, solid, hard, continuous, rigid (no 
degree of freedom in relation to the body/chassis unit), impervious surfaces under all 
circumstances). 
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2.14 AERO RIMS 

 
 

Rotating wheel discs, or 'wheel-spinners', were banned last year, but teams such as Ferrari 
effectively circumvented this by casting aero features into the wheel rim itself in a bid to 
optimise airflow passing through the wheel. There will be far less scope for such concepts in 
2011, thanks to tighter restrictions on spoke surface area. 
 
FIA Technical Regulation 
12.4.6 - When viewed perpendicular to the plane formed by the outer face of the wheel and 
between the diameters of 120mm and 270mm the wheel may have an area of no greater than 
24,000mm². 
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2.15 DOUBLED WHEEL TETHERS 

 
 

In a bid to further reduce the chances of wheels coming loose - and potentially impacting a 
driver's head - in the event of an accident, the 2011 regulations require four tethers at each 
corner of the car, double the 2010 requirement. The tethers are bigger, stiffer, and have to pass 
a more severe load test. 
 
FIA Technical Regulation 
10.3.6 - In order to help prevent a wheel becoming separated in the event of all suspension 
members connecting it  to the car failing provision must be made to accommodate flexible 
tethers, each with a cross sectional area greater than 110mm². The sole purpose of 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 designed in order to help prevent a wheel 
making contact with the driver's head during an accident. 
Each wheel must be fitted with two tethers each of which exceed the requirements of 3.1.1 of 
Test Procedure 03/07. 
Each tether must have its own separate attachments at both ends which : 
- are able to withstand a tensile force of 70kN in any direction within a cone of 45° (included 
angle) measured from the load line of the relevant suspension member ; 
- on the survival cell or gearbox are separated by at least 100mm measured between the 
centres of the two attachment points ; 
- on each wheel/upright assembly are located on opposite sides of the vertical and horizontal 
wheel centre lines and are separated by at least 100mm measured between the centres of the 
two attachment points ; 
- are able to accommodate tether end fittings with a minimum inside diameter of 
15mm.Furthermore, no suspension member may contain more than one tether. 
Each tether must exceed 450mm in length and must utilise end fittings which result in a tether 
bend radius greater than 7.5mm.  
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2.16 BLADE-STYLE ROLL HOOPS 

 
This blade-style roll hoop design (main drawing) was introduced by Mercedes in 2010 in order 
to improve airflow to the rear wing. For 2011 the FIA has decided such solutions could prove 
dangerous in incidents of cars rolling on a soft surface such as grass or sand, where the blade 
could cut into the ground. A minimum cross section has thus been imposed, to discourage 
similar designs. 
 
FIA Technical Regulation 
15.2.4 - The principal roll structure must have a minimum enclosed structural cross section of 
10000mm², in vertical projection, across a horizontal plane 50mm below its highest point. The 
area thus established must not exceed 200mm in length or width and may not be less than 
10000mm2 below this point. 
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2.17 REAR-VIEW MIRROR PLACEMENT 

 
Ahead of last year's Spanish Grand Prix, the teams agreed to change the placement of rear-view 
mirrors for safety reasons and this has now been set in stone in the regulations. Previously, 
teams had started to position mirrors to boost aero efficiency, with the driver's rearward vision 
becoming an increasingly secondary consideration. Mirrors must now be 'inboard', where they 
can be of most benefit to the drivers. 
 
FIA Technical Regulation 
14.3.3 - All parts of the rear view mirrors, including their housings and mountings, must be 
situated between 250mm and 500mm from the car centre line and between 550mm and 
750mm from the rear edge of the cockpit entry template. 
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3. WINTER TESTS ς TECHNICAL REVIEW 

3.1 RED BULL 

3.1.1 Red Bull RB7 ï Technical specifications 

Engine: Renault engine RS27 ς 2011 
Cylinders: 8 
Capacity: 2400CC 
Max rpm: 18,000rpm 
Number of Valves: 32 
Vee Angle: 90 degrees 
Power Output:  Not Disclosed 
Engine construction: Cylinder block in cast aluminium 
Engine management: FIA (MESL) standard control unit TAG310B 
Oil: Total Group 
Weight: FIA minimum weight of 95kg 
 
Chassis 
Composite monocoque structure, designed and built in-house, carrying the Renault V8 engine 
as fully stressed member 
 
Transmission 
Seven-speed gearbox, longitudinally Mounted with hydraulic system for power shift and clutch 
operation. AP Racing clutch 
 
Suspension 
Front: Aluminium alloy uprights, carbon-composite double wishbone with springs and anti-roll 
bar, Multimatic dampers 
Rear: Aluminium alloy uprights, carbon-composite double wishbone with springs and anti-roll 
bar, Multimatic dampers 
 
Brakes : Brembo calipers, Brembo carbon discs and pads 
 
Electronics : FIA (MESL) standard control unit 
 
Fuel : Total Group 
 
Wheels 
OZ Racing 
Front:  12in x 13in 
Rear:  13.7in x 13in 
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3.1.2 Red Bull RB7 ï Pull rod suspension detailed 

(by Craig Scarborough - http://scarbsf1.wordpress.com) 
 

 
 
From these images we can finally see some detail of the Red bull gearbox. Firstly the 
construction is carbon Fibre, which the team switched to mid way through 2009, in order to 
save weight over the old aluminium case. Then we can note the geometry of the wishbones, 
Red Bull followed high mounted wishbones since the RB5, the rear top wishbone (RTWB) being 
very high and near horizontal, being mounted to the ridge along to the top of the gearbox. 
 

 
Differential - via Motorsport Magazin 

Equally Red Bull have gone for a low differential, but the total effect is a very tall and bulky 
gearbox, albeit one that fits into the natural space created as the car tapers to the rear. But 

http://scarbsf1.wordpress.com/
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compared to Williams gearbox its clear to see where better airflow can be created at the tail of 
the car. 

 
Pull Rod - via Motorsport Magazin 

LǘΩǎ rare to find pictures of the Red bull pull rod suspension. The low mounted mechanical parts 
normally covered by body panels and heat shielding. But here we can quite clearly see the pull 
rod leading down to the rocker. The pull rod is split to allow easy ride height changes by adding 
shims into the split and also allows the pull rod to be permanently mounted to the bearings on 
the rocker. When the rear wishbones are removed this lower part of the pullrod will remain 
with the gearbox. In turn the rocker operates the compliant elements of the rear suspension, 
the springs, dampers and heave elements. 
 

 
Damper - Via Motorsport Magazin 

The damper is clearly visible being mounted alongside the flanks of the gearbox case. The red 
anodized body and labels making it easy to spot. Note the rocker has a longer lever to operate 
the damper in comparison to the lever that the pull rod mounts to. This is to increase damper 
travel compared to wheel travel for greater wheel control. 
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rocker or Bell Crank - via Motorsport Magazin 

Its not clear if the rocker works on a torsion bar to provide the rear springing, its believed Red 
Bull went away from torsion bars and individual wheel springs in 2009. Instead using the heave 
spring allied to the antiroll bar for a springless rear set up (read more at 
http://scarbsf1.wordpress.com/2010/12/03/spring-less-rear-suspension-a-quiet-revolution/). If 
a torsion bar is used it will need to run near vertically along the axis of the rocker. 
 

 
Rocker to operate the Heave spring - via Motosport magazin 

Not entirely visible is the heave control set up, this will consist of a Heave spring, damper and\or 
bump rubbers, plus an inerter (not strictly for heave control but mounted in the same location). 
These run across the front of the gearbox, being mounted just above the clutch. We can see the 
splined end of the anti roll bar; the bar will have levers reaching forward to drop links that will 
provide the rear roll control. 
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Antiroll  Bar location - via Motorsport Magazin 

 
More on Pull Rods in άF1 Season 2010 - Aerodynamic & Mechanical ¦ǇŘŀǘŜǎέ (http://www.f1 -
forecast.com/index.php?option=com_content&view=article&id=112&Itemid=161&lang=en). 
Chapter 21.18 : Red Bull Pull Rod Suspension ς What is looks like ς How it benefits 
aerodynamics). 
 
  

http://www.f1-forecast.com/index.php?option=com_content&view=article&id=112&Itemid=161&lang=en
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3.1.3 Red Bull RB7 ï Preseason front wing update 

(by Craig Scarborough - http://scarbsf1.wordpress.com) 
 

 
 
 

 
 
 

 
  

http://scarbsf1.wordpress.com/
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3.1.4 Red Bull RB7 ï Sidepods and Cooling 

(by Craig Scarborough - http://scarbsf1.wordpress.com) 
 

 
 
When the Red Bull RB7 was rolled out, it was clear the car was a neat development of the RB6, 
but was not an innovative car. As with well developed cars like this, its details are well thought 
through, a particular case is the sidepod design. If you look at the RB7s sidepods, from the 
radiators back they appear to slope away to nothing. This leaves the distinctive flat floor and 
open area ahead of the rear wheels. This creates an obvious aero gain, but how is cooling 
achieved with such a tight design ? 
 

http://scarbsf1.wordpress.com/
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Firstly the sidepod forms the main blockage to the rear wing and diffuser. ²ŜΩǾŜ seen several 
approaches this year to manage the airflow around the sidepods to the rear of the car. In each 
case the team are trying to get the best and most direct airflow to the top of the diffuser and 
beam wing. As the better flow these devices receive, the more downforce they produce and the 
less drag is required from a larger rear wing. 
 
Since the 2009 aero rules sidepods are extremely limited in the openings they are allowed, so 
most of the flow has to exit between the rear wheels. Normally sidepods send the heated air 
from the radiators back through the tapered rear (known as the coke bottle, due to its shape). 
In a simple sidepod this means the coke bottle ends with an opening and the hot air passes out 
and over the diffuser. However this makes the tail of the coke bottle unduly wide, which creates 
a blockage between the rear wheels and blocks flow over the diffuser. Red Bull discovered with 
the RB5 that the radiator airflow can pass up towards the centre of the car and exit above the 
gearbox in a bulged opening. This keeps the tail of the coke bottle nice and narrow. 
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With the RB7 Red Bull have taken this a step further, there is no appreciable exits in the tail of 
the coke bottle, so nearly all the radiator airflow ends up passing through the bulged outlet. This 
means the coke bottle is the slimmest and simplest of all the cars on the grid. Clearly the huge 
floor area and exposed beam wing show how easily airflow can reach the rear of the car. The 
concession Red Bull has to make for this benefit is the increased blockage in front of the rear 
wing. But as they are aiming for downforce from the more efficient diffuser and beam wing, the 
rear wings effectiveness is not such a concern. Other teams have similar low swept coke bottle 
shapes, but each of them still exploits some cooling exit at the back of the sidepod. Given 
enough testing a fully enclosed sidepod with the central bulged outlet could be copied. 
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3.1.5 Red Bull RB7 ï Open Fronted Exhaust Blown Diffuser 

(by Craig Scarborough - http://scarbsf1.wordpress.com) 
 

 
 

When the RB7 was launched the cars 
apparent lack of any innovation was 
surprising. Yet the car ran in its launch 
guise during the first day of testing. Then, 
in only the tests second day, the RB7 
evolved with a new diffuser and exhaust 
system. Despite rule changes Newey has 
found the loophole that allows exhausts 
to blow inside the diffuser for more 
downforce. Although the rules were 
revised for 2011 to try to prevent double 
diffuser and openings to allow the 
exhaust to blow inside the diffuser. The 
rules did permit openings in the outer 

http://scarbsf1.wordpress.com/





































































































































































































































































































































































































































































































































































































































































































































































































































































































































