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Abstract
Aerodynamics is the study of the movement of air and Airflow through the Spoilers Air Drag L .
other gases around an object. Areas where aerodynamics  Difference between Airplane’s wines and Car L . Application to Racing cars
. . . o . P & This diagram represents the basic forces on a . , . . .
is typically applied is in the designing of aircrafts and spoilers car sooiler The force of eravity and the Everything that’s been said on the F1 car also applies to racing cars.
other vehicles. Air drag is also a related study in > Airplanes are meant to flv so thev need 3 lift PODET. gravity However, they cannot have front spoilers like a F1 car they have front

. . . . . P y Y normal force cancel out so the force of the " .
aerodynamics. Air drag, or air resistance, is a force that force. The wings on the airplane are created so that , _ _ L canards to take it’s place. The spoilers attached to the rear of cars

. o R ' 5 engine pulling against the air is important. o .

opposes an object moving in a certain direction through it will project a force upwards come in different sizes and shapes.
an air medium. Spoilers, or rear wings attached to race % Cars on the other hand need a force that will - = »""'F
cars, are designed to maintain a down force on the car at keep the car have as much grip as possible. In order " AL
a high speed. The spoiler’s down force is created by the for it to have grip, a car will have spoilers either on
difference of pressure above and under the spoiler as a the front

www.rapid-racer.com/aerodynamics

result of the angle at which the spoiler is set. Bernoulli’s
principle states there is an inverse relationship between
the pressure and the speed of the fluid--in this case, air—

Everyday applications

S . : : onger Dtance . . . . Car Spoilers don’t just apply to racing. Smaller spoilers, ones that
that the ob!ect > MOVIng 1. Thereforg, as fluid gains w;m\ = . Solving the Differential Equation you may not even notice. These help with the aerodynamics of any
speed, the internal pressure of the fluid decreases. Low Velogty  Shoter Distace dv _ ' o :

onge Pt or Equal T’ Theoy ma,=m d_zFE'deg vehicle and save you money by giving your vehicle better fuel
Introduction ‘ efficiency

: ) : mav=(Fr—F dt '
An F1 car has specific sections of aerodynamics on the SE|atlon.’Betyve.en Bernoulli’s and Ae.rodynamlf:s deJ F~Farag)
body that helps maintain a down force on the car at a high ~ Bernoulli’s prl.naple‘ SLILES that Wh?n an |ncompre55|‘ble, — dt
speed. These aerodynamic sections will help the car to sm.oothly flowing flum.l gains speed, |r.1ternal pressure in the Fg — Fgrqq
stay on track fluid decreases, and vice versa. Ignoring changes in mdv__ .

, , temperature and density, and energy dissipated by friction, Fr—kv .
These sections include P 0. U &Y CISSIP Y . - Conclusion
Bernoulli’s principle can be expressed in units of pressure f”f mdav iy dr (4= Fp — kv . . . L

> Front: Spoilers or Canards _Paul G. Hewitt (NSTA) v Fokv 9t du = —kdw Spoilers are attached to most vehicles and help with traction in

> Middle: Side skirts and side ducts >1/2 pVA2 + pgy + p = constant m (U du t corners.and keeping the yehlcles from rolling or going out of.

> R Sooil >0 - density of the fluid = — = dt control in some way at high speeds. The down force that spoilers

€ar. S>polier ) u; 4 ti create is opposite of the lift force that wings on planes create
: L >V - speed PP . & P o
Although there are many part that Wf” help maintain the —_ eli)evation i In(Fg—kvy) — In(Fg — kv;) = (t7—t;) Less noticeable spoilers save everyone money on gas. Spoilers are
down force, the most important sections that relates to Y _ k not just for show.
differential equations are the front and the rear spoilers. < mter.nal pressure ml Fg —kve\
www.icars.sg/2009/4973/toyota-f1-selling-off-car-parts >g — gravity B E 2 Fr — kv: o (tf B ti) Resources
. . £ ‘ » “Aerodynamic - Science Definition." Science. N.p., n.d. Web. 9 Apr. 2013.
. . Y, . E— KVr —E(tf—ti) <http://science.yourdictionary.com/aerodynamic>.
Appllcg’tlon of Berngulll S Equatlon. | r—— e m » "Aerodynamic Lift. Coanda Effect. Bernoulli's Equation. Angle of Attack.."
Bernoulli’s equation applies to lift force but it also applies . Aerodynamic Lift. Coanda Effect. Bernoulli's Equation. Angle of Attack..
to down force as well. e_ﬁ(tf_ti) N.p., n.d. Web. 13 Apr. 2013. <http://www.aerodynamiclift.com/>.
Frp — kvf — Fo — kv » "Aerodynamics, downforce generation and more...." Rapid Racer :Tuning for
Difference between lift and down force md_v — F y E l Race and Road Cars . N.p., n.d. Web. 13 Apr. 2013. <http://www.rapid-
Lift Force- In higher speeds, the air flow through a dt dv I e‘ﬁ(tf_ti)+FE racer.com/aerodynamics.php>. | |
wing of an airplane will exert lower pressure at the pAdx g —Adp f Fp—kv; » D. "Toyota F1 selllng.off car parts?." iCars Singapore. N.p., n.d. Web. 13 Apr.
. . : dt k. 2013. <http://www.icars.sg/2009/4973/toyota-f1-selling-off-car-parts/>.
top of the wing than to the bottom which will cause —(tr—ti) | e .
the wing to move upwards dv dp v = e +F, » Hewitt, Paul G. http://firstclass.msvl.k12.wa.us. Bernoulli’s Principle.
T ' Pp— = ——  k(F. — kv September 2004. Web. 26 Feb. 2013.
Pet Lift Fouce E
JE at dx " When v (_ ) > "INAUTONEWS." INAUTONEWS. N.p., n.d. Web. 13 Apr. 2013.
4_i*ﬁ*~k @ _ dv dx _ @ 1 = d (v €n v _k <http://www.inautonews.com/>.
= dt dx dt dx dx \ 2 e_ﬁ(tf_ti) +hF.2 » "NSTA :: Pressroom." National Science Teachers Association - Science &
Down Force- The concept is similar to Lift Force but d [ 12 Vp = Education Resource. N.p., n.d. Web. 13 Apr. 2013. |
instead the air will have a greater flow underneath — (p — + p) =0 luti > fcttlrk)://www'gsm'gr?/abocm/gredssrgom'as.Pé?'d;ZlZS%S&P”ntztru;>' .
the spoiler instead of the top so this will cause the dx 2 Solution OSWAEEN TIEW FOI0 = Lal BOdy DEsIgn. - tab 5ocy Lesigh = Lar Lesigh
| te 2 down force on the front and the rear 172 D Resources, News and Tutorials. N.p., 14 May 2009. Web. 14 Apr. 2013.
spolier create a dow | = C <http://www.carbodydesign.com/archive/2009/05/14-volkswagen-polo/>.
of an F1 car. L JE—— 9 P »> "WINGS: From the Wright Brothers to the Present | AirSpace." AirSpace. N.p.,

n.d. Web. 13 Apr. 2013. <http://blog.nasm.si.edu/aviation/wings-from-the-
wright-brothers-to-the-present/>.
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