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3 Naturally-Aspirated Era (3NA), Part 2, 1992000 (end of this review): Egg9 to 85

The 3 Litre Formula %

79. 1995 Renault RSZ;992 cc; 675 HP @ 15,200 RPée Fig. 79A)

After the FIA WMSC decision of June 1994 to reduce the dlleveavept Volume (V) to 3 Litres
in 1994, there was a lead time of 9 months to the start of the season.

The resultant Renault RS7, still 67V10, is believed to have droppesiyby reduced Stroke
(S), so that B/S rose but this is unconfirmed. Celgaime engine length, at 623 mmwas
unchanged from the RS6 (1017). The crankcase apparently was reduced in height

I pQQ AyaidSkpRte @ufch was fitted38%). G NA LJX S
3L vs 3.5L badk-back track testing

The RS7 was available for Willeam 1 2 R 2 -tb-y LJGI SAE S@2 YLI Bihanzy 640K
FW216car at the shortened Paul Rickircuit in December 1994, only about 6 months after the
14.3%V drop was mandated (quick work, suggesting only minimum chanBDeisken by
Emmanuel Collard thnew combination was only 2% slower in lap speed (129.5 MPH vs 132.2)
(574). This was a remarkable achievement whichthe typical exchange ratemplies about 8%
drop of PP (seBlote 109, although other sarces indicated 12% reduction (séependix J.
Perhaps the lower engine C of G and 3 kg lower weight (1017) helped the lap speed.
Seasonal developments

¢ KS CLAamNSNPIzZNE¢ Nz S 2F YAR swdpPspace.s & NB A OA YR

New developments from the RenasitortViry-Chatillon works wereRS7A at the'8race (S.
Marino) with revised B/SRS7B at the'7(French) claiming +300 RPRRS7C at the 1M(Belgian)
(all 1017 refs.).
1995 results

In competition with Ferrari (who producedo all-new V12s but then probably did not develop
them because a V1@as designed and tested) and McLaren (fitting ameW Iimor V10 with
MercedesBenz backing) Renawlbtained a dominant position by supplying engines to both
Wiliamsand. Sy St 2y o ¢KSaS G(GSIya ¢gSNB>X 2F O2dzNBSI (K
Champions of the previous year and each retained its No.1 driver.

Both awards duly came to Beneitpwho obtained an 11 win share out of a total of 16 secured
by RS7 power. Only Ferrari secured 1 win against it.

Although notbasicengine failures, throttle and fuel pump problems caused 2 DNF in the
season (1013).
Mecachrome

Some engines were prodedfor Renaultby the specialist Mecachrome company, who had
maintained units run by Ligier (without wins) in 1994.

Fig. 79A
1995 Renault RS7

67V10 91/46=1.978 2,992
DASO 565
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80. 1996 Renault RS8;998 cc; 700 HP @ 16,000 R3ée Fig. 80A)

The RS8, still 67V10, was apparently just a slightly highereBg®n of the RS7 (10}, Zhere
being plenty of space for a langBore in the unchanged length of 623 mm déadrover from the
last3.5L engine (1017).

Dudot felt no pressure to reduce engine weight from 132 kg (8®4pugh in Rugby the small
budget John Judted Engine Developments Ltd. were making a 100 kg V10 badged as a Yamaha
OX11A. This light weight wachieved by radopting cylinder liners screwed into the head, last
seen in a CoY engine in the 1953 Ferrari type 500, so as to minimise the bore spacing (690).

[There is, of course, always the possibility that a declared weight excludes necessarglextern
items which other makers include! A tdight engine would be unreliableand the OX11A
seemed to show that was the case.]

1996 Updates

Ly Wi Q @SNEWZ Y SNIoy 2yl ORWS oyR & dzadzZf | W. Q &
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Renault now had 8 years experience in building and testing V10 engmése ' race
FLIISENI yOS 2F | +mn CSNNIyWOF FRIG&SEEE FidSNRAFA G
make one yourse! LINB Ol 6f &8 RAR Yy 2 (halihcudhit® Italiak @Mpanyy R dzA & 3
hired awaythe 1995Renaultpowered Champion Michael Schumacher to drive it. He reportedly
changed teams for $25M p(4005)

1996 Results

This cockpit transfer crippled Benetton (still using Renault engifibg)y won naaces.This
was made up by the R$®wered Williams team running a pair of drivers (Damon Hill, former
Nol, and Jacques Villeneuve, 1995 Indy 500 winner) who spurred each other on to new
performance levels so that théhampionships were both obtained blid team

The Williamg-W18Renault RS®&on 12 racesHill beating Villeneuve by 8 wins to 4 to be
Champion. His reward was to be fired.

The RS8 ha?l embarassing failures when leading A f t Qa |0 a2yl 023 gKAOK f
Honda Ligier drivenby IS NJ t  yAa (2 gAYy T YR DSNKINR . SNHS
wastoHA f f Q& o0SYySTAG P { OK dzYwithdHe BeMIVERRvar. 1 KS 2 G KSNJ o N
wSyldz §Q& I yy2dzyOSR NBUANBYSy

It has been reported (1005) that Renault by now were spendaah yea$60M (£37.5M at
the then rate of $1.6/£1equivalent to £62M in 2013 mongwn their Formula 1 programme. No
doubt feeling that further success would yield diminishing returns of favourable publicity, the
firm announced in June 1996 that they would retfrom GrandPrix racing at the end of the next
season.

oA

Fig. 80A
1996 Renault RS8

67V10 92/45.1=2.04 2,998 cc
DASO 1017
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81. 1997 Renault RS2;998 cc; 730 HP @ 17,0BPM(See Fig.81A)

Itis likely that the athew RS9 had already been designed when the Renault management in
June 1996 decided to leave F1 at the end of 1997. Otherwise they would hardly have gone to
such expense.

The RS9 was 7Vee angle, replacithe 67 used in the previous 8 markghe thrust of the
redesign seems to have been to lower the C of G (the unit was 25 mm lower (1017)), making use
2F |y S -pate-gidn@ter RNJAu@/BNA to lighten it by 11 kg to 121 kg (1017).

The fir¢ RS9 was available for tratdsting in a Williams by midllovember 1996 and 11,000
km were covered before the®race (1017).

During the season 2 modified versions were produced, at théF8ench) and 1% (Austrian)
races.

As before, Williams ahBenetton received free engines.

1997 results

The competition from Ferrari and the improving lirqpmowered McLaren was much fiercer
than before but Villeneuvand Wiiliams secured the dual Championships.

Renault powered 9 wins (Benetton scored ond®rhaps the most satisfying race for the
whole series of V10 engines to which Renault had been faithful was at the New Nurburgring in
September. The two McLaren MP4HIthor FO110F cars raf®and Ftuntil, respectively at 42
and 43 laps (64% of §The engines blew up in front of the main grandstand full of DairBlenz
executives (BB then owning 25% of limor) and then Renault-g®®%ered cars filled the first 4
LJt | Or$ finish fiest, first you must finish!®
Details of the RS1 to 9 Programme

It is believed that Renault spent (the French equivalent of) over $500M in the 11 years of their
NA V10 programme in designing, testing, supplying and maintainingfrelearge their engines
to:-

1 Williams (throughout), gaining 63 wins;
9 Ligier (for 3 year$992¢ 1994), no wins;
1 Benetton (for 3 years 19951997), 12 wins.
This totalled 75 wins out of 146 races (51.4% of the possible).
5NAGSNEQ / KI YL 2MadsellLBRogtSShdnRacherSHillBandWileneuve.
[ 2y aidNHzOG 2 NAR Q / K lcondsbugvylysl BORc1E07; & B Wiklidmis, 3 B Benetton
in 1995

Altogether this was the®-longest successful run for a Grand Prigiea of basicallysimilar
design after the Cosworth DFV.
RS Technical Direction

It is worth repeating that the Témical Director at the VirZhatillon plant of Renawdport
throughout the RS programme was Bernard Dudot, with major assistance frorddeanes His.

Post1997

There was an appendix to the racing life of the Renault V10 when the French aerospace
company Mecachrome bought a licence to lease and maintain the type for paying customers
over 1998 2000 By some financial arrangement with Flavio Briatore they were badged for
.SyStiz2y a atft9ciinhASHBNBIKENISRA Y { Mzblf NII SO¢ @

Williams fad to pay $16M (£10M) in 1998 to lease engines (1005) and, although the World
Champion still drove for them, they scored no wins. Neither did Benetton.

A new heavilyfinanced team, Brtish American Racing was then built around Villeneuve in 1999,
usingKS G { dzLISNII SO¢ Sy 3IAySo | I ARgnadit ViOvgh&rageF (1 KS
nor yet again in 2000 when the users were Benetton and Arrows.

This barren period illustrated very well the relentless pace of developmérdre the Ferrari
and limorcompetition moved ahead and, without works development of the kind shown
previouslyby the numerous irseason versions as well as the annuadlesigns, the eRenaults
did not.
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It did not helpWilliamsthat their Chief Designer since mik®90, Adrian Newey, had left them
in November 1996 after completing the 1997 FW20 dedignas reported that ke had
considered that he had some say in the choice of driversthadlismissal of Damatiill without
consulting him(apparentlyto provide a sat for HeinzHarald Frentzen to please BMW as a
potential future engine supplig had led him to resigrnTime would show that Williams made a
0FR YA&aidlr1S 0SOIdzaS (KSe KIF@S y2i 62y Iy2iG§KSNJ
Benetton also had lost keyeople: Technical Director Ross Brawn and Chief Designer Rory
Byrne had followed Schumacher to Ferrari in late 1996/early 1997.

Renault secrecy
Renault would not divulge any internal details of their RS engines. Perhaps this was because
they always planed to return, as they did in 2001, and wished to preserve their secrets.

Fig. 81A
1997 Renault RS9
71V10 93.5/43.67 =2.141 2,998 cc
The only (minor) difference visible compared to the previous 67V10 RS series

is that the hot water offtakdrom the cylinder head was now at the middle of the engine.
DASO 958

82. 1998 limor FO110G; 2,998 cc; 750 HP @ 17,000(SE&Figs. 82A & 82B)

LG ¢6lad aA3AYATFTAOLY (G Ay aS@OSNIft gleéa oKSy arall |
the last race in a McLaren MP4AIBnor FO110G (the engine badged as a Mercd®lasz) the
GSIY Ffaz2 3AFAYyAYy3a (KS-/2yaiNHzOG2NARQ / KFYLA2YaK
T LG &1 a | $ChdmpighShp @fter 8tighlyaid years in F1
(his F'win had come only a year earlier, giftbg David Coulthard on team orders);
1 It was the ¥ F1 championship fdimor, also &er 8 years;
f LG ot a a’®lchadpirkEfor years, whereas earlier in the RDannis era
GKSe® KIR 3AFAYSR ¢ /2yaiNiIOL2NBRQ GAGE Sa Ay
1 It was the #F1 Championship for a MercedBgnzbadged engine in 43 years and it
wasthe outcome of their 25% investment in llmor 5 years earfdrsongoing support
and free engines supplied to Sauber for a year and to McLaren for 4 years.
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Tyre influence

Of course, factors other than the engine had an equal influencéemesult, especially the
typically-shrewd choice by Ron Dennis, Team Principal of McLaren, of Japanese Bridgestone tyres
in place of the US Goodyears used previously and still chosen by Ferrari, the major competitor. A
rule change effective in 1998, intdad to reduce lap speeds (yet again) had required a narrower
track (reduced by 12%) and circumferentiallgrooved tyre treads in place of slicks (3 front
wheel grooves, 4 rear). With this latter change the two tyre suppliers apparently restarted equal
(Bridgestone having onl¥997 in F1 with minor teams) but the Japanese company was generally
acknowledged to be well ahead at the beginning of 1998. The 2 McLarens actually lapp&d the 3
place Goodyeashod Williams FW2Mecachrome in the %trace, a resultvhich had not
occurred for many years. It certainly stimulat€dodyear to catch up during the season!
I RNAIY bSgSeqQa AyFtdsSyoS

¢tKS AYyTtdzSyOS 2F ! RNAIY bSéSe +a aO[l NByQa /[ KjJ
MP4/13, especially on fast circuits, @lsannot be overlooked. After completing his contract with
2 XffAlFYa aAy KAa 3IFNRSy¢é¢ KS KFER Ay 1 dz3dzad mdpdpT
helped to secure 82 y & (1 NHzO (G 2 NB Sfor WHiamS.LIA 2 y & K A LJ

History of lImor
Foundation of company

lImor Engineering Ltd. had been formed in 1984 by Mario lllien and Paul Morgan, after learning
the trade of racing engines at Cosworth (where lllien designed the type DRAYdise83), with
25% participation by Roger Penske* and 25% by General Motord(seel05. The active
partners had 25% each.

*Roger Penske was head of a US rvhiltion-dollar transport caglomerate, aacing driver in
earlier yearsand d that date aconstructor of Indy 500 casuccessful in 1979 and 1981
Engines for US racing

The initial product of IImor was a 90V8 2.65L TC engine to power Indy cars, badged as a
Chevrolet. After 4ears and attheir8Wp nnQ Sy iNER Ay wmpyy GKS& &dz00S
Cosworth DFX which had reigned there continuously for 10 years. A significant improvement in
the engine in September 89 had overcome previous cam drive unreliability. This was a
pendulum damper in the systema detail not disclosed by lllien until 2006 in ref. (1p§&nd
used in the later F1 V10s.

CKSNBE FT2fft26SR p Y2NB WYBenzaBthdbrahdhoiPaimiér2z mdopdo ¢
Benz since June 1988, as opposed to aQ¢hS y I YS0 (KSy (G221 29SNJ DaQi
November 1993 (selote 105. lImor made for MB a special TC 72V8 3.4L puathengine for
1994 to take advantage of new Indy rules which werantto encourage modifiedtock
engines This1,000 HP unipoweredii KS t Sy a1 S t/un (2 6Ay GKS Wpnn
it was allowed to compete. Further ##-backed 2.65L TC engines followed for US racing.

Grand Prix engines

Meanwhile, after estalishing the Indy engines, limor started a Grand Prix design in 1989, type
2175A (a code to concealcylinder volume of 2 x 175 cc) as a NA 72V10 Bigh.chose B/S =
86.6/59.4 = 1.46 (although he had used 1.62 in his 1988 TC engine (1006)) so asitsemin
length at 593 mm and minimise weight at 126 kg (excluding the clutch (L@a#)comparison
with other 1989 engines, the Honda RA109E was 620 mm and the Renault RS1 with front belt
cam drive was 668 (62).

The 2175A was CVRS and generally conmeaitfor the period; all-Tialloy valves may be
assumed. Lovbudget teams were paying customdtseyton House in 1991; March and Tyrrell in
1992).There were no wins.

Potential MercededBenz and actual Sauber applications

During the earlier years of thiperiod Mercede8enz were contemplating a return to Grand
prix racing in 1993 using the Swiss Sauber team as the ostensible base (just as they had done
from 1984 in Racin@ports programmes, including a 1989 Le Mans win with the cars painted
silver as 8iber-Mercede3. Funds were provided for car design and the intention was to use a
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development of the limor 2175 as the engine. Although the parent Daimler=Benz board refused
to go ahead with the full project in November 1991-Bvktill had 2 yars to run of a DM30M
(E12M) p.a. support contract with Sauber (468) and used this to dbsist to prepare for and
enter F1 in 1993. Sauber had to find some additional sponsorship.

¢KS HmMTp! gFa dzaSR o0& { I dzo SNJ-desighwas inttofluded,6 dzii Ay
still 72V10 and still CVRS but with B/S = 92.2/52.4 = 1.76 (1006), within the same length, a
notable achievement.

MercedesBenz having joined the limor shareholders in November 1993, as mentioned above,
they extended their F1 assiation with Sauber into 1994 (the cési Rondept by Mercedes
BenZ 2y GKSANJIO0O2Re@g2NJ 0 FYR GKSNB ¢4l a Fdz2NIKSNI S
gSNE o0l RISR a WiGK2 FNRBY GKS DSNXILy O2YLIl ye&o !
solvingapro f SY Ol dzaSR o6& fFGSNIf w3aIQ Ay GKS OFN onc

llImor 2175 compared with Cosworth HB

Comparisonsf theseearly lImor GP engines with the CostoHB8, ado available as a

customer unit, are as follows:

Year Late Late
1993 1991 1994
German GP
Type HBS8 2175A 2175B
+PVRS
Data Source Ref. DASO 128,574 468,1006 4681006
636, 1000
Configuration 75V8 72V10 72V10
B mm/S mm 94/63 86.6/59.4 92.2/52.4
B/S =1.492 =1.458 =1.760
V cc 3,498 3,499 3,498
Valve gear PVRS CVRS PVRS
2175B Relative to
2175A
PP HP 705 696 765  +9.9%
@ NP RPM 13,000 12,800 14,000
BMPP Bar 13.9 13.9 14.0
@ MPSP m/s 27.3 25.3 24.5
BNP m/s 20.4 18.5 215 +16.2%
W kg 125 126 123
PP/W HP/kg 5.6 5.5 6.2
Championship wins 3

lImor - MercedesBenz and McLaren

The Sauber team finished®8 y G KS wmddn [/ 2y a ( NdadieZoddEB® / K YLIA 2y
1993. Mchren, a vatly better financed, more experienced and previously highigcessful
team, using in 1994 a new Peugeot engine in thgdar of a 4year deal, finished

Neither MercedesBenz noMclaren were happy. As a consequence their respective
partnershipswvere not renewed (Sauber) or cancelled (Peugeot) and in October 1994 it was
announced that the two would combine in aygar agreement centred on an limor engine to the
new 3L rule. It was reported that48 then paid llmor over £30M annually to improveith
facilities, carry out Reseeh andDevelopment and provide free engines to McLaren (727).

The reduced swept volume for Grand Prix engines had been promulgated in June 1994 and
Illien had then begun work on a suitable engine, type MFC. However réfcirsisted on
external changes and the FO110* to suit them was begun in September 1994

*FO(rmula) 1, 10 (cylinders).
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FO110

The Vee angle was increasgtfromthe 2175t0 7802 F OO0O2YY2RI 4GS GKS OF N A
inside theVee and the oil pressure and scavenge pumps were raised in their obisicle
L2aAdGAzya a2 GKIFIG GKS OFNDa dzyRSNbh2Re& fAySa 02
partnership was a moreapable McLaren Electronics ECU, replacing Magneti MardHitafl
was that the8 ATA base PVRS used air, not nitrogen, and via a 17 ATA reservoir was fed by a
reciprocating pump (1008).

The new engine was on test 4% monttam September 19941006) and was available for the
15'race (inBrazi) in Marchg an astonishing feat of design, development and production.

Unfortunately there was not a faiftale *' race win for the MP4/18lmor FO110 and there
were 6 engine failures in the season (18% of starts). Not a bad effort for-aevakngine but
there hadbeen 4 years of V10 development preceding it.

¢KSNB 6SNB W. Q | Y(RritisHyatd 19 Ba\yark) hoesi redpéctivélyk Sy

FO110D

An FO110D redesign was begun in August 1995 and was amt8dtebruary 1996 (1006).
There followed o less than 5 piston failures. This part was in RRB#lé\ (see\ote 19.
Assistance was sought by McLaren from Retgce, very knowledgeable of course about the
YIEGSNR I |y R coinputetised@alydisisyggested changes to reduce stresses
transverse to the forging grain. Computerised manufacturing tipeicklyprovided ses of
pistons in time for the $race an 10 March 1996 (561) (Austral@heMP4/11finished 3.

Altogether the 1996 engines were more reliable but no wins were obtained, the best result
being 29 at Monaco.

FO110 E & FO110F

What was by now the usual annual pattern of a redesigi-O110Estarted as early as May
Mpdec GAGK Iy WCQ OENBI®Yye 0 IWHQ | dil & KBA &l Y oA 01
RAFYSGSNI { I OKka Of dziOK onmpv (2 f26SNJ GKS |/ 27F
compact and lighter.

¢ K S didpewer the MP4/12 towin thestm dpcpt NI OS 6! dz& G NI StGkahdd = (G KA &
Prixvictorgp ¢ KS WCQ UWrace{SanFdh)Bhah dénfosstrated sufficient power with
uncertain reliability powering 2 McLaren wins (T3Italian) and 1% (European at Jerez, rather
luckily)) but suffering the extremely embarrassing double faila Germany which has been
described in Eg. 81. These may have been bo#oih problems (567).

1998 FO110G

TheNeu Nurburgringlebacle in front of the DaimleBenz executivesiay have triggered the
ultimate success of the 1998 FO11@@ose design hastartedon 6 June 1997. It had itstest
as early as 5 December (1006) and it is believed that extra testing programme was carried out in
Stuttgartwhere an elaborate transient dynamometer was available to simulate racing conditions
more closely. To qute Joe Craig, head of the famouslffective Norton motorcycle racing team
from 1931 to 1954:6Nothing succeeds like failuge!

Concerning development testing, (987, published in 2003) stated that llmor had used up to a
dozen singlecylinder rig enging at Brixworth and in Germany. Ref. (1019) confirmed a similar
number of suctbuildsin 1999 (not necessarily completely new units for each test) with a picture
showing that the main engine bank angle was reprodu¢Bde alsiNote 106]

Although after llmor began to work with Merced&enz there ceased to be published the
same internal details as for their earlier engines, thereprepared to give some external data.

The length of the FADG was 590 mm and the weight 107 kg, including the clutch xmlti@ing
the ECU and the exhaust system (1006)

The weight reduction of Grand Prix engines by major manufacturers undoubtedly was
aldAYdzZ F SR 0& W2KYy WdzRR Q3,althaugh tis3lid RoScbtairdy 6 F 2 NJ
success in the 2 years it was campaigned by Tyrrell and Arrows (one very near miss by the latter
¢ Hill a close ' at Hungary in 1997). Thedvantage of a lighter engine when a minimum car
weight was already easily achieveds that ballast could be positioned to lower the C afr@
relocate it fore and aft as desirable for a particular circuit (the rule forbidding ballast having been
rescinded, probably because chassis crash testing had been introduced to eliminate flimsy

5
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construction). Together with lighter chassis figures up to 70 kg of ballast were mentioned (574),
12% of the 600 kg car minimum with water, oil and driver but without fuel.

Mario lllienhadd SSy LINBLI NBR (2 RAaQAzguat 19DBMHIG)IINE A 2F KA
LI NI A Odzf F NJ KS 41 a4 O2y @AYy OSR GKIFG & cNau¥s®6 S { 6 A NI
and 80. In Agil 2006 (1066) lllien mentioned some details which applied to the 1998 FO110G,
such as DLC coatings ($¢ate 103, the pendulum cam drive dampdersection con. rods and
VIA less than 20He also said that each crank throw rotated in its own sealed chamber,
separately scavenged, to reduce windage loss.

From the ®'test to the P'race of the FO110G there were 3 months to complete development
and build a set of engines to equip the MP3/dars for their 1 1998 race in Melbourne on 8
March. As mentioned earlier they finishettdnd 29, a lap ahead of a Williams FW20
Mecachrome.

Introduction of BerylliunrrPAluminium alloy

In 1998 limor is believed to haintroducedBerylliumAluminiumalloyLJA & 62y a Ay Wv Q S
and may have used them in late races (690). The advantages of this costly material have been
described irNote 14
*Note 14 suggested that the Befalloy mighth @S 06 SSy a[ 201l tt28é53x Ly | ¢
62% Be +38% Al. It has since been confirmed that the F1 use was a process development of that
by Brush Wellmafl115).More details are given in (1116) & (1117).
DASO 1115: www Materion article by T. Parsoragstructuralapplications
DASO1116: Race Tech Feb/Mar 1999;
5!'{h mMmmmMTY WaQ L J0) 'Lt kal e WaQ

FO110G Performance

It was deduced from photographs (559) that the FO110G, which was again H2dIBIS =
93.5/43.7 = 2.14 but this must be treatevith caution.

The power output (presumably for the ersason versionyjasgiven officiallyas
750 HP @ 17,000 RPM (559).

Performance factors are therefore:
BMPP = 13.2 Bar @PSPA 24.7 m/s;
ECOMassuming R =4) &4 53%
BNP4 26.5 m/s

1998 resils
The llnor ¢ MercedesBenz FO110G powerdlde (lucky) McLaren MP4/13 to 9 wins in 1998,
with 5 15t & 2" places.
There were only 2 engine failures while racing, once whes! pldce and again wher'2 Both
were described officially as main baag faults (574).

McLaren 199% 1998
Thehiston2 ¥ aO[  NBY Ay (KS /2yaidNHzO0G2NE Q199 | YL 2y &
shows the decline of the team am¥entualrevival with [Imor power

1991 1992 _ 1993 1994 1995 1996 1997 1998
Enghe Maker Honda Honda  Cosworth Peugeot lImor ¢ MercedesBenz

V12 V12 V8 V10 V10 V10 V10 V10
WCC position 1 2 2 4 4 4 4 1
WCC points 139 99 84 42 30* 49 63* 156
No. of Wins 8 5 5 0 0 0 3 9

*17 races, all others 16. R$-scoring system same throughout.

Figs. 82A & 82B are shown on P.9.
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Fig. 82A
1991 llmor 2175A
72V10 86.6/59.4 =1.458 3,499 cc
Representing Eg. 82
1998 llmok MercedesBenz FO110G
72V10 93.5/43.67 =2.141 2,998 cc
The2175A illustrates the general concept of the limor F1 V10 series.
In particular, the B/S ratio was lower originally than contemporary engines and Maao
continued to use bores less than rivals in order to permit a higher compressiorwidtiout an

off-setting loss of Combustion Efficiency (1066 alude 54.
DASO 419

F2ZA

Fig. 82B
The camshaft gear drive of the FO110G was at the front, as in all linkorgines,

where their V8 Indy engine had it at the rear.
DASO 964



