Part 1: Riffing on the baseline

i by Doug Neilson

. uperspeing has been desigring and manufacturing
high-quality performance exhaust systems in Mantosa,
Italy, since 1955, Its curent ing of aftermarket applications takes in
over 30 manudactuners from Europe, Asla and North Armerica With
thus experience, the company has gained a great deal of expenise
in full exhaust performance svaluations, encunng adotonal poswer,
guatity sound and TV -appioved status forall its street products,
small wonder why Supersprant 5 also the cholce of many high:
i European tuners for RED consulting and the manufacturer of
exciusie private label exhalst systems.

supersprnt gave us full access to technical pevsonrel and “top
secret” areas. We'l bacgn with the pretiminary testing sequence dong
for each OEM exhaust system evaluation, An Audi BS54 FSIVE was
in the R&D facility ar the time of our visit and a news BMA B9S2 M3
aimrvid a cougle of weeks later, so we will use these bao machenes as
our real data examples.
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In oder to comply with TUV
noe mestriclions for street-lagal
vehicles, Supersmpint béging by
gathanng baseling data on the
5t_u¢:l'. vehicte using standand
TUY mithads. Tham ane o
parts: the first is the spund
el of o Stationary vehicle with
1he revs hald constant &1 75
percent af the magimum pm;
thi second 1est s measured with
the vahilele in mation! starting
at 30 mph {second gear lor &
free-sped, thind gear for a six-
spead, or D for an anon), the
vahicle & scosleiated at full

Inrostie Tar 55 feel, For gsch
section, the microphone s set
25 feat from the camer of the
mid and the motion tesis are
run in k=oth directions, Whrn the
exhias dvelopment prototype
15 complels, [hese fesls g
repenied o Ensum the ne
exhaust ks no more than Ld8
louder than he OEM tem, 55 par
the TUY standard for aftemar
exhAUSES ($8¢ the able at the
battom of the apposite pags).
For o full edalwation of the (E
system's baseline pefprmands
chamcierstics. Supoesprint
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et thred or faur locatlons and rear midther, Two threaded
| by exhalsl pregture and fittings ware walded in place
Emipaatig measuemeants. I Bt each locadon 10 sioch
e gréen Syslam s a o O Supemsprints propretary pressung
d mhaust, then only ong dide is and temperiun messrng

ciedd for testing. Foe the Andi aquilpmant during dyno lesting,
RS54 and E9Z M3, Supersprin and 1o cap the ftings durng the

i felecind four locations: prmany Aer prodobyps mosd LESEng,
| als, seondary cats, resonaion Th sideect vehicle ks then

Stock basedine TUV sound test results for Audi RS4 and BMW E92 M3
hindi BS54 BMW ESZ2 M3
Hanonary test & SES0 nem Crationary bost 20 6200 rpm
lef: D2 308 Right: 53,508 Left 32048 Faght- 93 308

Hation test, third gear Motson test, thingd pRar
§ Heckan vae: 736dH Medlian value 73 %00
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Exhaust Anatomy Measured exhaust backpressure
maved 10 Supersprint’s in-house Maha LPS 3000 four-ahieel chasses e Pressure i
dynamometer. The high-tech. Garman-made Maha is rencemed foe (Bar)
scrupilously honest methods of power caloulation. Baseline pressuen o5

and temperaiune igues are collected along with powar and borgue
data dusing two types of dyno (8515 o Toed-Sead les) whens the vehicla 3
is slowly brought up 1o s top gear and cruised at B0 mph for about 80 g -
saconds per run, and a full-ioad 1est (the regular dynd pull we ol knos
and love} whers the vehicle is nin full throtie from about 2000 rmam o
reddine in its chosest paar to direct difve {1:1, gear ratio 1o final dive 03

ratho ). Bakh tests are run theee or four times for statistical consestency, i\ I|
At the same time, Suparsprint also ks vamnols: ather dath theogh the s “L .

QB0 pont, such os the ain/heed ratio (Lambda), ignition timing, intake
lempeéralure, theoitle opening, i,

O thair best nims, the BS54 produced 372 hp and 312 |B-11, whila
this ES2 M3 put down 416 hp and 301 ib-1t In past threa, we wiil show
the comglate belpre-and-afier doalopment curves e

A pafemance exhaust System should congit af o speclic geameater : E--u;
of pipa tubing that optimines back pressum and exhaust gas velocity for : .
mipimum hosepovwer and tosgee, This diameter is ndated to an engng’s RPM
displacament, performance outpul and oparating mnge. But there's ng a1
magic farmula 1o calculata what should be used. Also, the tubing reed :
nmgf'ucmss-arﬂr be constant from the downpipe to the tailpipe {primany 2000 s ) S 8000 L 8000
higader tubeas being the axception), dud 10 peessune 80d WHNDEmtUE
changes thmough the system. Also, bends and curves must be as gantle

m%ﬁmmm
ound & nothing mon: than enevgy traveling | the eycle and thensent back dusing the Ssecond.
a verfonm. As with maost foms of mmﬂmuﬂmmm
ey, it's possible (0 either redinect i o m%hﬁv
d‘m‘lwiﬂnmmﬂﬂlﬂm rﬁmiw.hul withiir &
frown & ears exhawust @ no different, & scurd
finother form of poactive ol
BUENLAGN B throgh a -
pass fitner, often refemed o & an
expansion chamber, Wiheneywer thess
a changes of aea in an exhaust ByRlom’s
Cross-REcion, Lorme wane enengy 15 reflected
hack toward s ongin. A los-pass fitee 0ot s
Thore me swenitally two wirys (o deciease efficent aa o Helmol tr resonabon, Dt it absorbs
or amenuate] exhauss noise, The first s o
e, Mulflers ane filbed with

Because of their design, despative
ﬂvmmmhmm

o

nammmﬁw #mlTl'u
rraiffles's imbmmal uﬂ_ummd the size of the

ﬁmﬂhm Thers ore 5 couple

Towms. Thie first s 3 Helmboliz

PESOnyton, 4 cavity of & tuned size uesd 4 '

tov catehy and reverse a spacific frequency reaCtive 1 Sl saper] e perfoimsnce
This concopt s smilar mn-:.idrqmﬂ!r;f [ ] i, it will b well wonth thi ewtra
kg ot Elve (0D of & DOCTE. Erverdgy ivostrmaont; n o highee-end wystem,.
albsorded nto the in i first half of =MtFiaed Fobba
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Exhaust Anatomy

a5 possible, 8o an not 1o croals lebulonce of eshilcion M,
Faallabde space an g mndamn vehicle is often limitod

By analyzing the baseline pressure and temparatunm dats thraugho
ihe stock exhiist System, Supesprind engineers defemmins what pipe
damater 10 s and where maximum pefonmance gains can be madao,
A pach measurement location [or exdiaust companent) theme s a
undee back precsum charmcteriatio, The graphs on pig 82 i this
paie show pressum chasactedstics st the four locations in the DEM
system of thie RS54 and E92 M3 respectively,

Exhacgt pressures incraass with mvs a1 #ach point, decreasing as
Eh pxhawEs moves through the system, Nate that an averape wehiclhs
with & B000-Ipm rediine will hove a 'Fressure 17 value In the 7.3 psi
mange (dotted black line on sach ploth, whide more SpOEing models
will meEsune in the 3.0 to 5.5 psi mngs &t G000 mm and continw
o mcreass toward their higher redfines. The RS2 and M3 fall into this
sportng/peramance mnga and theralore have systems that are wall
opthmileed from the IRctody. Hovwevar, the new M3 has Mgher Pressum
1 values, indicating a pood candidate Tar an alemiprker header
aggication, incidentaily, Suparspint i doveloping a siep header fios
thie mew B3I,

in the nexd instaliment of this thiee-par sedes, wa'll deseribe the
testing and fabncatng af a protofype pedormance exhaust systam. and
it on our understanding of exhaust fiow charmctenstics and e ass
Lpstem design, Then will it become clear how Suporspiin G EANNS Ca
ENRTAC, MOng poswed el & f:p—n-!lr:m.-.-ug factory sxhaust syetem, &

k-

=Thie Audl 54 (lefe), puts down its power on SUp SN
are currently sealed (or closed) t sllow dovelopment to

B& wwnpeancangeh rom

FLaka

Tomr-wies|
system. Pressurs and temperature throaded fittings [top rght) welded In place in the pre-secondany
begin &t the roar. & good Inok (bottos dght) at the Sugarspring sxhacss i,
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with full pressure and tempsrature monitoring of its exhaus

OEM and pre-primary cat position. Fittings




