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Formula 1

• Formula racing is any of several forms of open-wheeled single seater motorsport.

• The best known of these formulæ are Formula One, Two and Three

• Formula One was a new formula agreed upon after 1946 with the first Race held in 
1950 at Silverstone. 

• F1 is now Highest class of auto racing sanctioned by the Federation Internationale de 
I’Automobile (FIA)

• Formula one cars race at high speeds up to 360 km per hour with engines reviving up to 
a formula imposed limit of 18,000 rpm



© Copyright 2013 Hewlett-Packard Development Company, L.P.  The information contained herein is subject to change without notice.3



© Copyright 2013 Hewlett-Packard Development Company, L.P.  The information contained herein is subject to change without notice.4

üAerodynamics of the cars

üEngines and Engine electronics

üMechanical Parts

üTyres

üProper Cooling

What helps the car go that fast?
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• Is key to success in the sport and teams spend tens of millions of dollars on 
research and development in the field each year.

- The creation and increase of downforce, to help push the car's tyres onto 
the track

- minimizing the drag that gets caused by turbulence and acts to slow the 
car down.

• Both are interrelated to each other 

Aerodynamics of the F1 car
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• Downforce describes the downward pressure created by the aerodynamic
characteristic of a car.

• The principle that allows an aeroplane to rise off the ground by creating lift is
used in reverse to apply force that presses the race car against the surface of
the car . This effect is called aerodynamic grip.

• It can only be achieved at the cost of increased drag.

Concept of the Downforce
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üD is Downforce in Newtons

üWS is Wingspan in Metres

üH is Height in Metres

üAoA is Angle of Attack

üF is Aerodynamic coefficient 

üρ is Air density in kg/m3 

üV is Velocity in m/s2 

Calculating the downforce

http://en.wikipedia.org/wiki/Newtons
http://en.wikipedia.org/wiki/Wingspan
http://en.wikipedia.org/wiki/Angle_of_Attack
http://en.wikipedia.org/wiki/Air_density
http://en.wikipedia.org/wiki/Velocity
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FRONT WINGS

üThe shape of airfoils , including surface area, aspect ratio and cross section of the 
device.

üLarger  Angle of attack creates more downforce

üIts End Plates reduce drag and also direct air over the front wheels

üAccounts approx. 33% of the downforce

How is the downforce generated ?

REAR WING

üUpper portion is a traditional multi-element airfoil with end plates.

üLower portion pulls or drives air from the undertray

üGenerates approximately 33%of the downforce
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So how did CFD help change the car over the years?
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So how did it change with CFD over the years?



New Restrictions imposed by FIA

Pointing system 
like: penalty points, double points in the last race, pole position trophy

Six Race gear boxes

Amount of Fuel used 

Engine size and Gearbox size. 

Wind Tunnel and CFD Testing Restrictions (Appendix 8)
The FIA has heavily cut the amount of time teams are allowed to test in wind tunnels
and in CFD. A complicated set of formulae have been set to assess the amount of
time teams spend on such testing and after proscribed eight-week timeframes teams
must declare in writing details of its Restricted Wind Tunnel Testing and Restricted 
CFD Simulations
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CFD  Restrictions

Restricted CFD Simulations may only be carried out using hardware that has been nominated by the Team to the FIA. 
The declaration of the hardware by the Team to the FIA will include :

a) The name and model number of the Processing Unit.

b) Number of Processing Unit cores in the cluster.

c) Peak number of double precision floating point calculations per cycle per core of  the Processing Unit.

The calculation used for the declaration of the 8 week Aerodynamic Testing Period shall be carried out as below.

TotFLOPS = (MFPPC * CCF * NCU * NSS ) / (604,800 * 8 * 1000)
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So where does this leave the new  F1 cars?  
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So does this leave F1? 



INTERLAGOS 6275 – FORMULA 1 
PART
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Interlagos6275 ςFormula 1 part

• Designed for CFD applications where memory bandwidth is key but need FLOPS limited to 2 
FLOPS per cycle.

• Through a fusing option, AMD has throttled peak FMAC throughput to 25% of peak.  This 
cannot be reversed at a later date.

Specifications:

(exactly the same part as 6276 except for FP throttling)

• 16-core

• 2.3GHz/2.0GHz NB

• 115W TDP

• 16M L3

• 16M L2

• G34 package
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Fluent Benchmark

HP – Sandy Bridge Customer Cluster

Number of nodes 32 32

MPI ranks per node 16 16

Total MPI ranks 512 512

Threads per node 1 1

CPU type E5-2670 O6275

CPU clock (GHz) 2.60 2.20

Turbo no no

TFLOPS 10.64 2.25

Total Time Spent 9762 15051

TFLopsHour 28.85 9.40 40%

4.7X
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Deals we have been involved in:
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With no Fangio is there a way around the FIA restrictions? 

HP ProLiant m300 Server Cartridge
WORKLOAD Web/App Server, Big Data Analytics, Virtual Hosting

CPU (1) 20W soldered down Intel Atom Avoton / 8 core / 2.4GHz 

MEMORY (4) DIMMS Total – Total of 32G 
each 8GB, 1600MHz, DDR3 UDIMM SO-DIMM ECC

NETWORK Integrated NIC:  dual port 1GbE per CPU
Switch module:  (45) 1GbE Downlinks
Uplink module:  (6) 10GbE SFP+ ports

STORAGE (1) Small form factor HDD  - 500GB, 1TB or 240G SSD

BOOT 1) Direct From Drive 2) Network  3) Local Boot from NAND

SYSTEM CONFIGS (45) HP ProLiant m300 Server Cartridges

POWER Cartridge:  <30W Estimated Peak* (Preliminary)

OS Ubuntu 12.04, RHEL 6.4, SLES 11 SP2, Windows 2012
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HPL vs Fluent – TFLopsHours

Platform 1-core perf.
(GFlops)

48 cores 
perf ( 

Tflops)

TF Hour
(Fluent)

m300, C2750, 4x 8GB RAM PC3L-12800,
TurboOFF (2.4GHz)

2.302 0.110 0.468

Bl460 Gen8 – E5-2697-v2 at 2.7GHz 21.6 1.036 1.385

Performance in GFlops -- higher is better


