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| FIGURE 4
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The wind tunnel allpwed a bafanced bat higher
dorsmionce sed up bo be ootained on the modified Lotus
Exipe tasted here compared to the standand version

Race vs road

Comparing aerodynamic modifications destined for the track
against a road set up reveals some useful information

e Lvtus Exege might

Come out of The

lag tory a3 & 1o ca,

Bt LS BlSo &6

intreasngly pepulsr
platfarm fora racecar at Al lemals
of motorspoi ., up 10 3nd
nclisding migrnational GT senies.
o, inorder 1o understand the
&erodynamis diffefenoes,
Racecar Engingering sa1up a
comparison test inthie MERLA full-
scale wing rannel Cefween a
e o lessexiernally
unmodified Cxige £2, andane
that carried anumber of
amrodymamic companants
developed for the racetrack
{primarily for GT3 and Britcars)
by UK-based Reverie Lid,

The modified car sported

a compdes, frant spitter
amangement that essentially led
imio 2 smooth, fiat underside with
frant Gnve pEanes, The standand
rear ditfser arrangement was
sull frrbed ot vest teme, but 40mm
Wil wheplarckos wang installen

front ang rear. LasTey, a new,
e AREFessive redr wing peciiie
WS LEegd, with a full cor-width
Lpan and Incorparaiing planfom
cunvature, This wing shaps
peemits thie Bood 1n be ppened for
ENgine access. whilz keeping the
Wing within The maimism extent
of the bodywork In plan view o
Temain wAthin FI& GT rules

SIGNIFICANT DTHERS

The exremaly unmodified car
did hewe one dl et etion Dl was
toprove especislly sagrifeant
wWhoreas ardinadily the exhaun
tyitem's twin 1ailpises (on the
uresupenchaiged mode’) emerge
in%o the central channe of the
peae ciffuser, on this car the
exhaust emdrged o The fear
panel abowe the ditfuser. In
:,umpaﬁsm. the modilied car was
fitved with O Standard exnaust
pretruding into the diffuser,
Othensise, the road car featwed
tihe standard fronk splitter
{wehach did ot have 3 smooth.

Aupusst 2007 + won raceca-segineseing om LI

fla undersios), 2 reasonably
flat bt toeti, Thee sarme stardand

fhiee-channel dilfuisr &5 the
racecar [with cut-garts in the
puter channgls that allow Toc
rear suspenson doan) and the
medestly profiled. curved, past-
widith span wing

After ensuring that bath
cars nde helghts wene the
same., the road car was mun Terst
teestablish a 527 0F Darseune:
aerpdynanic data, and 10 povids
the opportunity to oo some flow
visuaksation with the incvitabic
weal tufts and smoke. Following
this. there Tolowed a session in
which wvanouws conflgurations on
the r2oecar were evahuated, and
the niext few Aesobytes molumas
will focus on same of the findings
in mare detad, This menth
though, welll revew the data
COMPEriSons etween the mad
and fae vedsions as tested ard
discuss some of the peslimmary
concheions reached

Fodtunately, in the genemus
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FIGURE

spinit of data shading. we

are able o publish actual
poeffichents and forces from
this sgsson rather than relyeng
o pRroeniage change felitha
1o soame unouantifned baseling
ronfiguration. 5o tables 1 and 2
choel the data on the road cr
ard the first data st derhved
trom the racecas a5 it was
diefvered into the wand funnel
Mearhest 0 53y, T radeclrs
FErpoynamic pumbers changed
siprdficantly throughout the fest,
bt she first run with any car

i the wind sunned |5 one that
aliowet a quick assessment of
wihichk dimctions tohead ir, and
subequient solumns will discuss
those directions more fully.

DOWMFORCE DATAR
T fiamal area valkies used
fior the coificiant calculations
wene 1.7md for the ndad cor ard
1.74m* for the racecar, due 1o
tha wider wheetarches. Looking
bnefly af the rosd car's data first
tha CD value meastred hese i
pretty chose o those valees 1o
be foundin the pulbs domain lar
the Exige, typically around 0,43
or 5o Intenastingly, Eh fobd caf
actusaly penerated 4 modium
of downfece, amounting toa
et of about 958 at 100mph,
The dowsfome spiit was skghaly
forwand biased i relation 1o s
sEutic walpht spit. which saw
9.2 per cent of the car's weight
o the Trent axie when at rest.
Hiewing on to the data from
1he racecar’s indtkal run and we

FIGURE 2
The fodd cars exnaust (2n be seen
prmerging above the difluser, allowing
Ireowedd air o in the dif fukes

| FIGURE 3

The standand mad Exige used in this
test secsion 1o esiablish baselne dats

The madiied car featured a bigges
splitter, dive planes at the front and

A Mode APRIRSSHE near wing
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see first that the drag is highe,
but akio thas the downforte is
much fighsr, the fwa paramelers
of cowrse beirg inextricably
linked, However. wheteas 1he
drag Increased by 25.8 pér oot
(eomparing C wabues), dewnloroe
increased by & massive 200.5

per cent [kE3n (omparing

[ Jrasce; U E SR

Road and racecar wind tunnel coefficients and
related data daring nitial runs

o CL Clf CLr %front L/

Standard car 0442 -0.304 0,088 -0.119
Q556 00670 T DaT

Racacar

422 D462
JLH 110

“ramcsz oG

Boad and racecar wind tunnsl forces at 100mph in

Initinl runs
Drag, Downforce, Frent Bf, Rear Df,
N N H N
Seanclard car 9207 4239 177.49 2470
Raceoar 11862 1348.3 416.2 9300
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cefficionss) to ovor J00b 31
100mph. This leved of downforoe
represents nearly 15 percent of
the cad's own weight at 100mah,
wibich would maks a significant
difterence ta the kel of
available prip at this spead.
Haning sadd that, the
apfodynares balance waes not
i [ wiith the rececars S1aic
weight distribution im this first
configaration. Statically. the
racechr had 4.7 pav cert of s
weight on the fmont axle. but the
split af peradynasmic forces put
just 31,8 per cent on the front,
whoch would 2imost certainiy
st understesr develop and
woisen &5 speed increased (if
RoThing was dhanged). given the
significant levels of downlame
being gonerated on Hhis ¢
Fartunatehy, a numbser af apticas
ware availahle to addeeas the
balance issue. For examiple, a5
mientioned earlied in ofder
directly compang the racecar with

thix road car, 1he hwo (385 were
Lot AL The same ‘Toad seabds’
ridie hisghts. nominally 120mm
frort and rear. This meant there
wars 2ee0 Lndes body ke angls
i bath cases. Clearly, in full
race configuration, a lower ride
haprightt ‘moiid be used, and aiso a
pasiive (Rose oaown] rake anghe
Az 'we haye seen previously in
forobybes this would Rave Rad
tha affect of increasing the
rarecan’s dowrfone and also of
shifting the aerodynemic balane
further forwards.

But the puspase hate in this
testwes simply b0 illustrate
the basic differendes betwesn
tha road CiF and faiecal i a
comparabée wiay. And this indial
pvenies piso ghves an idea of
hinw The first couple of mms in
the wind tunnal serve toanswe:
same very hasic guestions, but
simultanecusly rase sery many
medel Mose on this Interesting
test session mext month,



