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ex) The scales of justice

- How racing has used weapons of mass distraction to gain that unfair advantage

aving previously examined timeina
previous column, we now proceed to
examine mass, or as usually presented,
weight, although one must be careful not to confuse
the issue. In everyday usage, the mass of an object
is often referred to as its weight, though these
are in fact different concepts and quantities. In a
scientific context, mass refers loosely to the amount
of matter in an object whereas weight refers to the
force experienced by an object due to gravity, so
an object with a mass of 1.0kg (the unit

underweight and ballasting up, to cater for the
avoirdupois that will come, giving you also a
chance to have the preferred weight distribution.
Mass will determine your lap speed quite
precisely, given that physics will require a given
amount of energy to accelerate, decelerate and
corner. Speed will be limited by the amount of grip
that will give the centripetal acceleration to deviate
from a straight line. Roughly speaking, the rule of
thumb will be that each kilo of mass will cost you

legality. Qualifying cars were rife at a certain period
in F1, with the missing mass being made up before
the end of the session by replacing the rear wing.
The sight of some of this item being carried by two
mechanics prior to fitting rather gave the game
away, and this practice was countered by having
random checks on scales at the pit entrance. One of
NASCAR's legends has it that Smokey Yunick used
water-filled tyres to bring a car up to legal weight at
tech, and changed tyres before and after the race.
Some of the stratagems were

of mass) will weigh approximately 9.81 smOkev Yuniﬁk used Water-ﬁIIEd tvres blatant, as when there was a

Newtons (the unit of force) on the surface
of the Earth (its mass multiplied by the
gravitational field strength). Its weight
will be less on Mars (where gravity is
weaker), but you can be assured that it
will always have the same mass.

As we race on Earth presently, the
values remain almost constant, although,
being pedantic here, weight does drop
as you go up in altitude (because of
diminishing gravity), though your mass
still remains the same. However, the
effect is not huge. In Mexico City, you'd
only weigh 0.1 per cent less than at sea
level, although massing the same.

Gram prix

At race tracks keeping to the weight limit
does not go down to this accuracy, but
does involve some juggling pre-race,

as the official scales of the governing
authority bode no discussion, and the
sheer fact of transporting and assembling the
measuring kit to the far corners of the world and
re-calibrating it can give a small deviation, the same
applying to your kit (for calibration, a previously
determined weight is used to set the balances
parameters, guaranteeing its accuracy).

Having checked your car, driver and his kit pre-
race, you then have to cater for his expected weight
loss during the race, plus the wear on the discs,
pads, tyres and plank (if your class requires it).

Mass is a fundamental preoccupation in
performance, so much so that it is primordial in
any statement concerning rules, not even being
questioned by anyone. It is used to balance
performance in some classes of racing, and is also
the bane of any racecar builder, as getting the car
down to minimum weight and having the weight
distribution you want demands careful packaging.

The prime axiom for any car designer is that
any racecar puts on weight ineluctably, also known
as’‘mass creep, which militates for designing cars

to bring the car up to legal weight

This Toyota LMP1 weighed 0.1 per cent less at the Mexico City round of the
WEC because of the high altitude. The car’s mass, however, was not affected

around 0.03 seconds a lap for your average track,
and a fast, flowing track will be less sensitive to mass
than a hairpin-littered stop and go track.

Weighty issues

This is why qualifying can be a delicate balancing
act. Have just enough fuel for the out lap and a
qualifying lap, or have you enough for two laps in
case you do not have an optimal one? Tyre grip can
go down in successive laps putting a premium on
that sticker tyre attack, too. Fighting for pole in
some very hotly contested classes can involve
sitting out most of the session and going out on
minimal fuel with just enough time to cross the
line bare seconds before the end of the session and
profit from the lightweight, rubbered track, and the
knowledge no one will bump you.

When you have qualifying with gaps of 0.025
seconds between cars one can see the reason for
going out on the limit, and it has encouraged teams
to push those limits, sometimes over the edge of

dispensation to re-fill all the liquids
in the car, like brake fluid or coolant.
Brabham and Williams had nominally
water-cooled brakes, with rather

big reservoirs, that when topped up
brought it to the legal minimum.

Dietary fibber
In 1984 Tyrrell went one step further.
Being the only normally-aspirated
engine in the field, it benefited from a
similar strategy to the water brakes. In
Tyrrell's case, the engine was equipped
with a water injection system with a
supply tank topped up late in the race.
It was not only water, it also had 65kgs
of lead shot. As it was pumped in under

, Pressure, some of the water and lead

% shot sprayed out and the FIA looked
closely at it after the Detroit Grand Prix,
where Martin Brundle had finished in
second place for the team.

Following this, it was alleged that the water
was in fact 27.5 per cent aromatics and constituted
an additional fuel source. Tyrrell was thus charged
with taking on additional fuel during the race, using
illegal fuel (the aromatic-water mix), equipping the
car with illegal fuel lines (the lines from the water
tank to the water injection system), while the lead
shot in the water tank was seen as ballast that was
incorrectly fixed to the car.

Further analysis showed that the actual fuel
content of the water was significantly below one
per cent and well within the rules, and Tyrrell argued
that the shot was contained within the water tank
and it required tools to be removed.

However, on appeal, the evidence that the
water’s fuel content was in fact far lower than
originally suggested was ignored, and the charges
amended to the fuel in the water and unsecured
ballast, thus upholding the original decision. Tyrrell
was excluded from the championship and was
then banned for the last three races of 1984. @
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N SIDETRACK - MIKE BLANCHET

y wife was watching the Rio Olympics

on TV when | happened to catch part

of the cycling road race, and therefore
| saw the multiple crashes, including Annemiek
van Vleuten'’s high-side. Apart from being glad
that she survived, | couldn't help but compare the
greater risks in this sport with those that now exist
in most of contemporary motor racing. Many other
competitive activities also encompass more danger
- 50 how come the ever-increasing emphasis on
safety in our sport, particularly by the FIA and ACO?

Perhaps | am being hard-nosed in suspecting

that the growth of litigation globally and the
over-imposition of health and safety directives
has reached such a level that
organisations involved in governing,
promoting or running motor races
are running scared of potential huge
claims being made against them.
Litigation following major incidents
is not new in motor racing, but now
that certain F1 drivers’ overall annual
earnings amount to tens of millions of
pounds, a successful claim for career-
terminating injury or death could be
enough to bankrupt a governing body.
A similar threat could exist when one
considers the financial worth of some
of the gentleman drivers in endurance

against such claims can put this form
of protection out of reach, unless the
underwriters can be satisfied that every possible
action is being taken to minimise risk.

Head case

The Halo is definitely happening in Formula 1
because the FIA, as it currently operates, has no
choice. Taking the issue of driver head protection, it
has become evident from the R&D carried out that
the Halo reduces the risk of such injuries. To what
degree is arguable but this is not the point. In the
event of a claim concerning a serious head injury,
among the questions that the prosecuting lawyers
would doubtless pose would be ‘were all possible
means employed, and did the defendants do their
utmost, to prevent such injury?' From now on, at
leastin F1, if the Halo is not fitted the answer would
have to be 'No' because this device exists and would
likely have reduced the risk. The FIA has bought
some time in deferring the Halo's introduction by

Judge dread

Is fear of litigation leading to overzealous safety measures in F1 and the WEC?

declaring that further on-track testing is needed,
but its hands are tied now (as an aside, surely the
only testing of the Halo on-track that will be truly
representative from the driver aspect will be in an
actual race, especially at the start and first corner
where the cars are bunched together and lightning
avoidances are needed, relying on the drivers
having clear 180-degree vision? How to achieve
this before it is mandated is not clear). Of course,
had the FIA not started the process of testing
driver head protection, it no doubt would be open
to accusations of neglect on that score. Damned if
you do, damned if you don't.

| suspect that the recent policy, unannounced

e e :ﬁ"":-.‘-:."_': —
racing, for example. The cost of insuring We already have Safety Car starts in the wet but mlght we one day have a

ban on first corner passing to stop F1 shunts such as this at Spa in 2012?

and, in my view, rightly much-criticised, of
seemingly now always starting Formula 1 and
WEC wet races under Safety Car conditions is
largely caused by the same fear of litigation if a
major incident occurs and the accusation gets
laid at the door of the FIA or the ACO that all
available precautions were not taken.

They shall not pass
One must have sympathy with those who have
to deal with these serious matters, and | am not
suggesting for one moment here that there isn't a
genuine concern for driver safety, but the question
must be at what price to the spectacle and
challenge of what used to be one of the most
‘'edgy’ of all sporting activities?

A logical progression from Safety Car starts
in the wet could eventually be a no-overtaking
yellow-flag rule until after the first corner, even in

the dry, because this first few hundred metres of
the start is the most likely part of a race to result
in collisions (cue Spa 2012, among many other
examples). Don't laugh; it's not so long ago that
Safety Car starts were unknown. The insidious
nature of the ever-increasing wrap in cotton-wool,
risk-averse, attitude to not just motor racing, but
life in general, poses a real threat.

Elephant in the vroom

| question whether the international motorsport
governing bodies have become over-sensitive

to the risks; witness the short-lived farce recently
regarding the disposal of visor rip-offs! But they
are not always as clear in their thinking
as they should be. Virtual Safety

Car rules as introduced after Jules
Bianchi's Suzuka crash (family litigation
outstanding) are probably a good thing,
but what seems to have been ignored,
the elephant in the room if you like, was
the presence on the edge of the track
of a seven tonne crane. It was solely the
impact with this that caused the fatality,
and yet I'm not aware of this method of
car retrieval having since been banned.

How does MotoGP manage, |
wonder, without so much emphasis
on safety when the risks are palpably
greater. Or even NASCAR and IndyCar
in the USA, the country with a culture
of suing everyone in sight when any
perceived harm has occurred. This includes
awards for punitive damages, which have no
prescribed scale or limits and are awarded at the
discretion of the presiding judges.

It's time that anyone (however prominent and
rich) who places his or her backside in a racing car
takes back responsibility for what can happen and
in doing so irrevocably commits to removing the
legal culpability of all other parties, except in the
case of proven negligence or malpractice.

Such waivers exist now, of course, but they
need considerable beefing-up. Maybe the FIA
and the ACO, plus other motorsport governing
bodies, should co-operate in lobbying for an
internationally-recognised legal protocol that
takes acceptance of risk by competitors more into
account in judgements of claims, otherwise
the increasing mantra of ‘safety above all else’
could suck the guts out of motor racing.

| suspect the organisations involved in governing, promoting or running motor
races are running scared of potential huge claims being made against them
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to be reckoned with

Force India’s 2016 Formula 1 challenger may be a development of last
year’s car but, as Racecar discovered, some inspired upgrades have

made the VJMO09 one of the surprise packages of this season
By LEIGH O'GORMAN
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orce India’s battle with Williams for
fourth place in the Constructors’
standings this season is an interesting
one. The top-four finish would pay
significantly higher prize money than fifth, yet
both teams have turned their attentions to 2017
-when a brand new set of regulations will come
into force. So with few, if any, developments
coming, Force India is relying on the proven
concept embodied in its VJM09 to beat the team
that heavily outscored it last year.

For technical director Andy Green and his
design team, completely changing direction
with the car for this season not an option. ‘The
VJMO09 was a continuation of the philosophy
of the VIMO8, Green says. 'We decided not to
depart too drastically from the route that we
were already on, given the large scale technical
regulation changes coming in 2017.

‘It didn't seem prudent to be changing
direction [for the 2016 season], trying to recover,

and having a change of technical regulations
several montbhs later, so the decision was made
to carry on with the VIMO08 design philosophy.
We would continue developing that car,
because we felt there was a lot more potential
that was untapped, Green says.

The Silverstone-based outfit has not
departed too far from the VIM08B concept
debuted in mid-2015, then, but the real need
to keep pushing hard into this year in order
to press Williams resulted in the very effective
introduction of a significant update at the
Spanish Grand Prix at Barcelona in May.

Indian summer

The changes for 2017 also defined how progress
would be mapped through this year, with
updates discontinuing just prior to the summer
break.'We really did have to start work for 2017
early and it wasn't that applicable to 2016, says
Green.The 2017 model [was designed] in June

Force India started the season slowly with a run of

_ disappointing results, but after a timely upgrade —

to the VJMO9 at the Spanish Grand Prix it’s taken
Formula 1 by storm and at the time of writing the

team was fourth in the Constructors’ standings

-

and July time and then work on the 2016 car
slowly tapered out up until the summer break
started, and since then the focus has been 2017!

While Force India and its two drivers, Sergio
Perez and Nico Hulkenberg, have performed
very well, Williams' poorer performances this
season have also helped to bring the team
into what was initially an unexpected fight.

But it was the early season update that really
sparked Force India’s challenge.

After four races, Force India had registered
eight points to Williams'51, but come the
Spanish Grand Prix, it introduced what was
effectively a B-spec version of the VIM09. In 11
grands prix since, it has notched up two podium
finishes (Monaco and Baku) and scored points in
every race bar one. The upturn in form has been
enough to lift it ahead of Williams by one point
(as of the Singapore Grand Prix).

The Barcelona update saw the introduction
of new suspension, bodywork and cooling

1

The Barcelona update saw the introduction of new suspension, bodywork and cooling
systems, but the most significant addition was a heavily upgraded front wing

NOVEMBER 2016 www.racecar-engineering.com 9




Bl FORMULA 1 - FORCE INDIA VJMO09

systems, but the most significant addition was
a heavily upgraded front wing.

‘Everything we do on the front wing is about
generating rear load, says Green. ‘For us, it's all
about having a stable wing in all conditions in
all ride heights and all attitudes, so part of the
philosophy was to improve the envelope for
the driver to work in, to give him more latitude
to drive the car, make it more consistent, to
make the car more balanced. It was significant

‘We decided we would
continue developing the
2015 car, because we
felt there was potential
that was untapped’

10 www.racecar-engineeringcom NOVEMBER 2016

Force India’s philosophy with the power unit is to run it to the very limit of the guidelines that
Mercedes gives it because every extra degree cooling is downforce that's not being generated

AL

update at Barcelona, and we felt that was a
good step. The drivers felt that was a good step,
and our performance seemed to take a good
step. That really kick-started our season.

Storm Force

Green says that another part of its update
philosophy was the sculpting of the outboard
air; how it interacts with the front tyre and how
it effectively washes the wake and the dirty
air generated away from the rear of the car.
Although no further updates are expected,
Green did acknowledge there was a Monza-
specific front wing for the Italian Grand Prix.
However, he also revealed that the VJIM09 has
reverted back to a Silverstone-update front wing
for the remaining races of 2016.

Development of the sidepods was also
key to the increasingly potent VJM09, and
part of that process meant balancing cooling
performance and aerodynamic performance.

The packaging of the Mercedes power unit is typically neat. Force India has been
a Mercedes customer team for eight seasons now and it will remain so in 2017

‘We were looking at increasing the efficiency
inside the sidepod with the radiators and
the cooling systems on the mechanical side
of it, says Green.’As we were increasing that
efficiency, we found that we could modify the
sidepods and squeeze them tighter, and every
time you can squeeze the bodywork tighter
toward the rear of the car, you pick up rear load,
which is what we're always looking to gain!
Further updates to the sidepods in tandem
with track and ambient temperature dependent
changes to the engine cover all helped develop
the cooling system.’We use that to modify the
cooling capacity of the car. We want to run it on
the limit and the limit is set by Mercedes, Green
says.'We always want to run right to those
limits, we don't want to be a degree under,
because every extra degree that we're cooling
is downforce that we are not generating. We do
everything we can to make sure we are running
the car on the limit, so a lot of work goes on



Force India has always been known for the straightline speed of its cars and with the all-conquering Mercedes PU in the back this has been even more the case in recent seasons

B £ 1

Development of the sidepods has been key to the car’s success, as Force India’s been able to
squeeze the bodywork at the back, which then helps with its goal of increasing the rear load

[during Friday practices] to determine how
close to the limit we are, given the prediction of
weather we have been given for Sunday

Green adds that the VIM09 uses the engine
cover and the back of the engine cover to
modify the airflow to the cooling system.
‘You tend to see a lot of changes to that area
depending on ambient temperature at the track!

Core values

The cooling pack has also seen improvements
with more efficient radiator cores, while better
management of the different areas of the
Mercedes 106C power unit have aided Green'’s
aim to get the VIMO9 closer to that limit. You
have got the water, the oil, the ERS cooling and
the compressed air through the charged air
cooler, so there’s lots of different areas of the car

1 .—\‘ ‘

[

and engine that need cooling. And you've got
the gearbox on top of that.

‘Once we start running, then we understand
more about the limit that we can run up to on
each of those areas and we trade off one against
the other to make sure that under normal
conditions they all hit their limit at exactly
the same time! Green adds that such trickery
requires what he calls ‘a bit of playing around
with the configuration of the radiators. However,
once this is then refined, the team may look
to making further improvements in the
efficiency of the radiator cores, effectively
making the whole pack smaller.

‘What we're always looking to do is to
balance all of the radiators, and make sure
they are all working as efficiently as we know
possible, and then make sure they are as small

The roll hoop design carries over from the VJMO8 of last season and features the
now-familiar pair of forward pillars supporting the triangular-shaped air intake

as possible, and that was the round of work
that we delivered in Barcelona’

There is also a small winglet mounted
behind the exhaust exit that has a small
influence on the rear wing. ‘There isn't that
much to work with, but what there is we try to
do what we can with it. It does have an effect on
the stability of the rear wing and how hard we
can work the rear wing. We use it to tune how
hard we work that top [element]. However, the
winglet does not have as much influence on the
exhaust plume as it used to, due in part to the
regulations governing the power unit and ICE.

Energy sapping
A significant portion of the energy from the

exhaust is taken out with the turbocharger,
vastly reducing power available to the exhaust.

NOVEMBER 2016 www.racecar-engineering.com 11
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Bl FORMULA 1 - FORCE INDIA VJMO09

Importing a gearbox from a manufacturer pre-defined much of
the design philosophy around the rear of the Force India VJMO09

.// ’

For each update to the engine, the power to
the exhaust reduces further, improving the
efficiency of the engine as more power is
delivered to the wheels. But this does reduce
exhaust energy and, Green says, it reduces the
usefulness of the winglet at particular tracks.
‘As we back off the top wing, we can remove
that little winglet behind the exhaust, because
it is not particularly efficient. It's quite draggy,
so you will see it come off at quite a few of the
lower and medium downforce tracks, which
there aren’t that many of at the moment, but
there will be next year, so it's really about how it
interacts with the upper wing!

Blown axles

The floor was also heavily revised, particularly
around the rear section. Aimed at modifying
the behaviour of the dirty air from the rear tyre
that gets sucked into the diffuser, Green says:
‘We tend to set up aerodynamic devices in front
of the tyre that control the dirty air coming off
that tyre and move it outboard. All the vents
and slots around that rear tyre are all about
generating systems and vortices that interact
with the dirty air, the wake of the rear tyre, and
move it away from the diffuser.

Last year, the VJMO8B ran relatively
unchanged uprights through the season,
although Green acknowledged that the
architecture around the uprights did develop
significantly. This concept was swept aside for
this year as the team introduced new front
suspension and blown front axles to the car.

The VJMO9 also runs with vertical torsion
bars at the front end of the car, which Green I9
says was for the purpose of packaging. Due

TECH SPEC

Chassis: Carbon fibre composite monocoque with
Zylon side anti-intrusion panels.

Front suspension: Aluminium alloy uprights with
carbon fibre composite wishbones, trackrod and
pushrod. Inboard chassis mounted torsion springs,
dampers and anti-roll bar assembly.

Rear suspension: Aluminium alloy uprights with
carbon fibre composite wishbones, trackrod and
pullrod. Hydro-mechanical springs, dampers and
anti-roll bar assembly.

Wheels: Motegi Racing forged wheels to

Force India specification

Power Unit: Mercedes AMG High Performance
Powertrains (HPP) V6 Turbo 1.6-litre

ERS: Mercedes AMG High Performance Powertrains
Transmission: Mercedes AMG F1 8-speed
semi-automatic seamless shift

Fuel and Lubricants: Petronas

Tyres: Pirell

Brake system: AP Racing

Brake material: Carbon Industries
Force India has introduced a new front suspension this year which includes changes to the uprights and blown front axles Dampers: Koni
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New heavily modified front wing was a part of the highly successful Barcelona upgrade, its
purpose is to generate rear load. Nose still sports the distinctive nostrils introduced last year

to the very narrow span that Force India had
been running, mounting the front wishbone
in the chassis was a particular challenge given
loads received, as Green explains.‘As the span of
the wishbone get narrower, the loads increase
accordingly and with the narrow span we are
running, the loads going to the wishbone leg
and into the chassis are extremely high. By
having the vertical torsion bar, it allows us to
basically pick up that wishbone leg on the
mounting of the torsion bar at the bottom of
the chassis, which is a strong point in the chassis
and a very stiff point, so it helped that as well!

Around the rear, Force India introduced a
redesigned outboard suspension at Barcelona,
for aero purposes, which was a continuation of
the direction began on the VJMO08.

On the VIM08, Green moved the brake

of the axle. While not a significant change in
itself, the alteration did open up opportunities
to develop the architecture around the caliper.
This development continued on to the VJM09.
It’s really how you lay out the cooling part of
the caliper to the brake discs and also the air
that just flows through the upright through the
wheel, which effectively does nothing apart
from improve the aerodynamics. The reworking
of the architecture allows a much cleaner and
clearer flow path through the upright and the
wheel, but the airflow does not pass through
the braking system itself; Green says.

Tub thumping

One area where a change was expected, but in
the end not needed, was the monocoque itself.
Updates to the regulations that govern cockpit

Force India had expected to have to make mods to the chassis to comply with
new cockpit regulations but in the end the old tub proved to be tough enough

be raised by 20mm and be able to resist loads
of 50N per 30 seconds. However, these new
regulations caused little additional fuss for
Force India. That was just a local change to
the side of the cockpit to allow us to comply
with the increased loading, Greens said, before
adding: ‘To be honest, it wasn't a particularly
difficult test to get through. We were very close
to passing it anyway, even with the old design,
so it only really needed a very small tweak to
get us up to the new loading’

While Force India may be using this year's
iteration of the Mercedes engine, the VJM09
runs a different drivetrain to the Mercedes,
as it uses the 2015 Mercedes transmission.
Considering the familial concept of the later
VJMO08/09 series and the significant changes

coming in 2017, Green felt there was no I9

calipers from the front of the axle to the rear safety required head protection structures to burning desire to change this aspect of the

Designing for 2017

ith significant changes to

the Formula 1 technical

regulations on their way,
one ongoing development that has
clearly frustrated Andy Green is the
still unknown final design of the Pirelli
tyres for the 2017 season.

For the coming year, Pirelli is being
charged with not only altering the
compound of the tyre rubber for next
season, but also reformatting the
size and structure of the tyre. Ferrari,
Red Bull and Mercedes have run tyre
concepts for Pirelli, but the lack of
information regarding the compounds
has hampered Green'’s efforts in the
Force India design office.

‘It's incredibly frustrating, he says.
‘We're effectively designing the car
blind and we have to give ourselves
lots of freedom to be able to move
in so many different directions

depending on what Pirelli bring. Pirelli
don't know what the tyres are going
to be yet, so we have got no idea.

I think the real challenge at the
moment is determining how much

of a compromise we will make for

the tyres and also for the future
development of the car!

Designing blind

In past years, teams have had their
seasons aided or destroyed by
changes to tyre compounds. For
Green, ensuring the 2017 car has
enough working room to allow for the
Pirelli tyres to operate at a high level,
while also staying true to a defined
design concept, is going to be a tough
proposition. It's not just the tyres,

the aerodynamics as well is quite a
challenge, he says. The aerodynamics
aspect of it, even though that's in our
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hands, it's still a very fast moving area
with development on the car moving
forward at an incredible pace, and
trying to feed that forward to where
we are going to be towards the end of
the season is quite challenging as well.

‘We have to give ourselves a lot
of room to manoeuvre going into
the start of the season because we've
really got no idea what the set-up of
the car is going to be, no idea at all
how the tyres are going to perform
from a one-lap perspective or from
arace perspective! Green adds.'We
don't know what they are sensitive to
or not sensitive to, so it's a matter of
keeping everything open and that is
incredibly difficult, because it means
you are compromising!

The lack of knowledge regarding
the new tyres will not only increase the
normal workload come the beginning

of testing next year, but also severely
compresses the time span in which
the teams get to understand what
Pirelli has delivered. This only serves to
add to Green's frustration. ‘We've had
to make educated guesses as to what
they could do. We've got three or four
different tyre models that we use

and we have to sweep through

each one of them every time we

do a development to see how the
performance of the car is with these
three or four different tyre models, so
it's a lot more work, Green says.

Compromises

‘Everywhere is just a little compromise
to make sure we have that room to
manoeuvre, Green adds. It's making
sure that we don't give ourselves too
much room, and that we don't make
too big a compromise!
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VIMO9. Yet despite the familiarity of the 2015
Mercedes gearbox, Green acknowledged that
importing a gearbox from a manufacturer pre-
defined much of the design around the rear of
the VIMO09. ‘The suspension pick-ups are defined
for you. We do not have any say in that, and

Designing for safety

our design philosophies around the rear of the
racecar, compared to the Mercedes, are quite
different and it is a compromise.

One of the compromises was the rake of the
VJM09, as the Force India runs a much steeper
angle of rake than the Mercedes, however,

the difference was not so critical as to overly
concern the Force India designer.'We feel it's
worthwhile pursuing the direction we are
going in, we don't think the compromise is
big enough for us to warrant changing our
philosophy completely, Green says.

Surprise package

Green admits that Force India does not have the

f developing the 2017 car wasn't enough of a

headache for Green and his Force India team, it is

looking increasingly likely that its 2018 machine
will also have to incorporate the Halo device - at least
some version of it or something similar - due to the
push to increase driver safety.

While from the outside introducing the Halo may

not appear too demanding a task, Green revealed
to Racecar Engineering just what changes this safety
device will entail.’A completely new chassis, says
Green matter-of-factly. ‘The loads that we are
looking at to react to the Halo are massive. It is a
significant additional structure in the chassis to
withstand those loads, so it's a new philosophy, a

new chassis for sure. You couldn't retro-fit a Halo to a
current chassis, it just wouldn't work!

The other headache for Green'’s team is that the
Halo does not yet have definitive dimensions in the
technical regulations. As a prototype concept, the
device has been run in practice sessions by several
teams this year, but its final design is still some way
off, creating a delay not just for Green, but for the
rest of the Formula 1 design teams too. 'We'll see
how it goes over the next few months, see what the
feedback is and see which direction we'll go, whether
it's going to be the Halo as you see now or whether
we're going to have an iteration of it going forward.
We'll just have to watch this space, Green says.

In the interests of driver safety Halo, or some other form of cockpit protection, looks set to be a part of F1 from the 2018
season onwards and many of the teams, including Force India, have run in practice sessions with such devices fitted

Force India’s technical director Andy Green says that to fit the Halo device will require the construction of a completely
new chassis, due to the loads it will have to withstand, and that Halo could not be retro-fitted to an existing monocoque
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capacity in-house to design its own bespoke
gearbox, but that this is not a new situation for a
squad who have learned to minimise any losses
garnered by utilising a bought-in unit. However,
he also sees the positives in the new 2017
gearbox. Thankfully, next year’s gearbox does
help in that way, and the suspension pick-ups
have moved to help us for 2017, but the bottom
line is we have two different philosophies
between the two different teams!

Despite the large raft of updates and the
improved performance of the VIM09, Green is
still a touch surprised that Force India is fighting
for fourth in the Constructors’' Championship
this season. ‘Our target at the beginning of the
season was to solidify fifth and move closer to
Williams, and we've definitely done that. Is it a
surprise that we are as close [to Williams]? Itis a
bit of a surprise, | suppose, that we are as close
as we are right now, and we really do feel that it
is potentially in our hands!

Yet with that in mind, Green does lament
lost points early on in the year and he admits
that the season start was a little trickier than
the team expected.'We knew the first few races
were going to be tricky, but they were trickier
than we had hoped. We had hoped to have
picked up more points in those first few races,
so we were definitely on the back foot going
into Barcelona, and we definitely needed the
significant update to the car.

‘We were a bit unlucky in the first few races.
The car performance wasn't great, but we lost
out with a few first lap incidents and some
pretty poor safety car timings, which is just the
way it happens in Formula 1 sometimes. So we
were on the back foot going into Barcelona, and
luckily the update delivered, Green says.

Race pace

Green contends that Force India still has room
to improve its performance in qualifying, but

he has been greatly impressed by the team'’s
performance during the races, and while the
main stream press may be focusing on the
battle at the front of the field, Force India has
made solid strides up the order, becoming semi-
regular threats to the podium.

‘The team has worked really hard to get
where we are, to get us to this position, so it's
really exciting for the team, Green says.'We're
all up for it and the fact is were not looking over
our shoulders, which is great. We have a big
buffer to sixth place now, so we can really focus
on trying to get that fourth place and, if we
do it, it would be amazing for the team!
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B LMP2 - LIGIER JS P217

-Irst contact

The first of the much anticipated new breed of LMP2 cars was finally
unveiled in late September. But was Ligier’s JS P217 worth the wait?
By ANDREW COTTON

The Ligier has a lotof downforce by reputation, but we
have dropped down the drag, especially for Le Mans™
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he new 2017 LMP2 regulations have
been a long time coming, but mid-
2016 they were finalised and at Spa
in September, Ligier became the
first of four manufacturers to launch its
new challenger. The JS P217, which will be
campaigned in Europe and the US from next
season, also tested in the week prior to the
launch, and its initial speed was encouraging.
The new LMP2s are aerodynamically more
efficient and the Gibson engine produces
600bhp, around 100bhp more than the 2016
P2s. At its first test at Magny Cours, the Ligier
was reputed to be three seconds faster, and
the team believes that with development there
could be further significant improvement. At Le
Mans, the P2s will likely travel down the straight
at more than 330km/h, putting pressure on the
LMP1 privateers in terms of top speed.

However, prior to the launch, the ESM
Tequila Patron team also announced that it
would run two Onroak Automotive Ligiers in the
US IMSA WeatherTech Sportscar Championship,
powered by NISMO-prepared Nissan engines
taken from the GT-R. To say that this racecar has
to be versatile, then, while also meeting a strict
cost cap, is a bit of an understatement.

The LMP2 regulations were first announced
at Le Mans in 2015. Four chassis manufacturers
were selected to provide cars - these turned
out to be Dallara, ORECA, Onroak Automotive
[Ligier] and in the US, Riley-Multimatic. The
cars are cost capped at €490,000, and the
running costs will be tightly controlled.

The tender for the engine supply for the
European series was won by British company
Gibson (see RE V26N8) and running costs for
this are are also limited. The engine is a 4-litre

V8, stressed and weighing 140kg, and the
ancillaries, such as the oil tank, also come from
Gibson, which caused a late design change for
the Ligier team. Electronics are provided by
Cosworth, and are also cost limited. There was
an initial plan to limit the gearbox supply to a
single supplier, although that was later opened
up, so manufacturers can now select their own.
Late on in the process, an air conditioning
system was made mandatory, leading to
another late change for the design teams.
Interestingly, with all the cost-capped
parts, the majority of the suppliers of the major
components (engine, gearbox, electronics) are
based in the UK, which, after the Brexit vote has
made guessing the correct price something of a I9
challenge for the largely French manufacturers.

The new Ligier JS P217 has already lapped Magny Cours
seconds faster than it predecessor and the team behind
the design believes it has huge potential after development

TECH SPEC

Ligier JS P217

Chassis: carbon monocoque by HP Composites

Bodywork: Carbon, HP Composites

Dimensions: length: 4745mm, width: 1900mm,
wheelbase: 3010mm

Weight: 930kg

Suspension: double wishbones, pushrod and torque rods at the
front and spring at the rear; latest generation of 4-way dampers;

Engine: Gibson Technology GK428 V8 4-litre, 600bhp

Transmission: Hewland TLS-200 6-speed sequential
gearbox with magnesium casing specific to the Ligier JSP217

Fuel Tank: ATL, 75 litres

Rims: magnesium, diameter:18in, front width,

| 12.5in, rear width: 13in

Brakes: 6-piston calipers, 15in carbon discs front and rear
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Ligier has used new materials in the JS P217 chassis, such as T1100 carbon, which has allowed it to absorb the extra weight of the Zylon panel that is part of the new rules package

In Europe, the category is for the privateer
driver, but in the US, it is the premier class,
engine supply is free, consumables are freer,
and the bodywork is different too. Due to
politics, the Daytona Prototype International
(DPI) racecars will not race at Le Mans, a decision
that also came late in the process, and this
was frustrating for the manufacturers, as the
decision had already been taken to increase
the minimum weight to 930kg to accommodate
the American cars in Europe.

The cars are narrower, down from 2000mm
to 1900mm, the front wheels are bigger in
diameter, and the rear wing is wider, leading to
more efficient aero potential. In the US, the cars
will compete for overall victory at iconic races
such as Daytona, Sebring and the Petit Le Mans.

First blood

But one race that has been won already is the
race to build the first new P2. Ligier was the first
to test the car, was the first to launch, and the
first to start outlining the problems from the
manufacturers' point of view through the design
process. I think even normally you would think
a difference of five seconds at Magny Cours is a

The team worked hard
on the efficiency of the
JS P217, but it ultimately
also produced a good-
looking car, too
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lot, it is a huge performance step, says Onroak's
Le Mans site director Sebastien Metz.‘The car
by rules has a chord [changed)] from the 250mm
to 300mm which has given more efficiency on
the wing, less drag because the size of the car
has gone from two metres to 1.9m, so we did a
great deal of work on the aero and specifically
on the cooling side because we can speed up
the airflow on the top, and so then you have a
better airflow to the radiator.

‘We use a new technology of cooler for the
LMP2 which is used by LMP1 and F1, which is
the Mezzo technology, Metz adds. That means
that we can drop the size of the exchanger, give
more efficiency to the cooler and reduce drag,
so the car has a nice potential!

The previous incarnation of LMP2 cars
used LMP1 regulations in a bid to keep costs
down, but the 2017 regulations are completely
new. And Ligier has made very good use of
them to introduce new materials into the
monocoque and the bodywork.

‘We can use new materials, [such as] 71100
carbon which allows us to absorb the extra
weight of the Zylon panel requested by the FIA,
which is not a small step, says Metz.'That means
that this is the first time the material is used for
the monocoque. You have a lot of simulation
on the composite side, it is a new material
so there is a lot of work to do it, but we
have increased the overall stiffness of the
monocoque, and dropped the weight.

‘On the bodywork side we moved from T700
to T800, which is a step in the same way, trying
to make the bodywork a bit stiffer so we can
really play with the weight balance/ Metz adds.
‘The regulations say you have to fix the weight

balance by homologation, and you have one per
cent of freedom, so we have the chance to test
the different ratio; so it is always good to have a
light car because you can play with it. You have
an advantage of the weight distribution for the
DPI. The overall weight was done for the DPI,

so to get the weight down it gave us more
freedom for the cooler, the turbochargers or
whatever. It was a nice challenge!

The team worked hard on the efficiency of
the JS P217, but it ultimately produced a
good-looking car, too. That came after two
weeks in the wind tunnel, more than 220
configurations of the bodywork, and 40
CFD runs, too.For sure we want to have a
nice car, but when you develop the car it is
not the priority. The first is efficiency, and after
that you try to get something nice looking,
says Metz."When | say that we are working a
lot on the aero, it is a hard job!

Super market

None of this seems to fit with the cost-cap
imposed on the class, but Onroak Automotive
owner Jacques Nicolet is not concerned about
that. The regulations are fixed for four years, and
with eligibility in the WEC, IMSA USC, the ELMS
and the Asian Le Mans Series from 2019, the
belief is that there is enough of a market to sell
the cars, and crucially the spare parts to make
the business case.’We have not just started
with this car, says Nicolet."We have started in
2012 with the Morgan and don't forget that

the Morgan won Le Mans, so it was a very good
car. We accumulated a lot of knowledge, we
have worked with the same partners since the I9
beginning, we have a lot of correlation between
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The car has been the subject of 40 CFD runs and has spent two
weeks in the wind tunnel — but aero development never stops

The spec engine for LMP2 is this Gibson 4-ltre V8 unit which
produces 600bhp — a cool 100bhp up on 2016 P2 powerplants

the wind tunnel, the CFD, the track, and so it is

easier to design the car!

One of the challenges of that design process
was the need to race on very different circuits,
on very different tyres. In Europe, Michelin and
Dunlop provide non-confidential tyres, while
in the US, a single tyre supply deal is in place
with Continental. The designers also had to

Ligier has optimised the cooling on the JS P217 by turning to Mezzo technology, as used in Formula 1 and

LMP1. This meant that it could drop the size of the exchanger, make the cooler more efficient, and reduce drag

want a car that is easy to set up because you
have high level teams, but you also have
teams that are just starting. We found out that
it was nice to have an easy car to set up, but
overall the racecar has to be simple to adjust
and set up. We worked with the damper

and rocker, third elements front and rear,

and with pullrod front and rear.

‘I hope that the three tyre suppliers will be
close to keep the performance windows as small
as possible; Metz adds. ‘Dunlop and Michelin are
already close, and Continental is pushing to get
to that same level. They have different sizes, the
warm up procedure is different, the construction
is different, but they want to be able to compete
with Dunlop and Michelin in terms of efficiency.
| think that they have the potential to make it!

’Boxing match

Although there was a plan to have a single
gearbox supplier in a bid to reduce costs,
apparently behind the scenes there were
arguments aplenty. ORECA worked with Xtrac,
Dallara was happy to go with the decision, and
Riley knew the company from its dealings in the
US. However, Ligier wanted to go with the its
own option, and selected Hewland instead.
‘That was better for us because it was a

gearbox and shifting. It is smoother than the
previous system, so everything for us is great.
‘It is dedicated to the car, it is cheaper,
Hewland is pushing and the customer support
is there, Metz says. Even after that decision,
however, there are differences between the
European and American specification. The gear
ratio is free, and the final drive is free in America
with the engine installation, says Metz.‘By law,
they cannot make a cost cap regulation, so it
is a different story than in Europe. At some stage
it is a bit of a strange strategy because you have
a cost capped car for gentlemen in Europe and
the in the US with no cost cap for pro line up,
so that is why it is quite important to have a
good base [in the US]!

IMSA test

Some of the DPI bodies have been in the wind
tunnel for performance balancing against
the European spec car, but the big test will
happen in December. Then, the DPI cars will
be prepared for the IMSA season, which starts
with the 24-hour race at Daytona at the end of
January. So the pressure is on - not only for the
constructors, but also for the organisers - to get
this right pretty much first time.

However, there is a change in the regulations

for the North American race, where in 2016

the cars were allowed to run with the Le

Mans low-downforce bodywork. With no Le

Mans kit necessary for the DPI cars, due to the
decision not to allow them to race there, the

cars will have to race with low downforce sprint I9
bodywork. The Ligier has a lot of downforce

make the cars adaptable, able to be worked on
by privateer teams and professional teams, so
suspension design was critical.

‘We had to keep something simple and
have different options, says Metz.'We wanted
to find a way to get a car that is efficient in all
configurations on the tyres and circuits, but you

casing that was dedicated to the car, the pick
up points exclusive to the Ligier, and a it had a
warranty of 8000km on the gearbo, the first
time I've seen this since | have been working

in racing, says Metz. ‘The cluster was already
running in the BRO1, the drivers that have been
running the cars this week, are happy with the

‘We can use new materials on the car, such as T1100 carbon,
which allows us to absorb the extra weight of the Zylon panel’
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Ligier has worked hard on reducing the drag, especially on its Le Mans spec. P2s are expected to hit 330km/h at Le Sarthe

New P2s are narrower, from 2000mm to 1900mm, wheels are
larger and rear wing is wider, so there is plenty of aero potential

by reputation, and we have dropped down
the drag, especially at Le Mans, says Metz.‘The
four will be close. They all know how to build
a racecar, but this is even more challenging to
get a car that is efficient. For us, it is definitely
a challenge, and to be there first with the car
running in Magny Cours with high potential
gives us encouragement for the future.

‘In the JS P2 we had the middle and the high
downforce kit, and one for Le Mans. With the JS
P217, we have three steps in sprint and one for
Le Mans, which is important. At Daytona, we will
run with the low downforce sprint package, so
for sure we need to have this configuration as
well. We dropped massively the drag on the Le
Mans kit, so it is a compromise of the Le Mans kit
from last year and the sprint package, Metz says.

The narrower car has led to a slight
reduction in space for the engine and ancillaries,
and, as mentioned earlier, the Ligier crew has
turned to advanced cooling technology to keep
down the running costs and the efficiency.

‘This technology allow us to drop 15 per cent

the overall size of the cooler, but [have] a bigger
window or operation, says Metz.For us it was
really important to give the maximum efficiency
to the engine. With this technology we were
able to drop the size and give more thermal
efficiency to the cooling system.

‘For the teams, it is important because it
is multi tube technology so they can clean up
the cooler without damaging the mesh, Metz
adds. ‘This kind of technology has been used in
Indycar as well for years, and some teams are
using the same cooler for four years. It is quite
an investment, but if you make the long-term
calculation you have the same efficiency, the
same product, the reliability, and so it was a
big decision to put it on the car, [which is why]
we dropped the price on the gearbox [by
switching] from Xtrac to Hewland!

Not so cool

Into that space, the Ligier was also forced to
introduce an air conditioning system, which was
bit of a shame as the design team had already
used what it had learned in the design and
development of its LMP3 racecar to make sure
there was good airflow in the cockpit and it
believed that it did not need an air conditioning
system. One wasn't stipulated either, until part-
way through the design process.

‘We knew during the discussion over the
design that it was mandatory to use a common
system for air conditioning, but that was not
even on the first draft, [of the regulations]’ Metz
says.'So, we had to install a compressor, a link
between the inside of the monocoque and the
outside, and there was the extra weight, and
that kind of stuff looks like a little problem, but it

The LMP1 conundrum

n a bid to reduce costs, the old LMP2
chassis regulations mirrored those of LMP1.
That allowed the Rebellion team to run its
ORECA chassis in the LMP1 privateer category.
But the P1 privateer class is to be overhauled
in a bid to keep the cars ahead of the new
P2 machines. A faster fuel flow, less weight
and even DRS have been discussed seriously.
But Onroak Automotive team owner Jacques
Nicolet actually believes that the Ligier
JSP217 and its like could simply replace
the LMP1 privateer cars.

‘We don't understand ourselves what
we can do with this, says Nicolet of the
potential to run the car as a P1 privateer. The
monocoque maybe could be the same and
we don't know for the rest of the parts for the
moment. It is a pity, but it is like that. We are
waiting for some information because | really
would like to be in P1 privateer in the future.

‘But there is not only a problem of rules,
Nicolet adds.'We need to know clearly that
the LMP1 privateer is a complete category
with a normal podium, a normal title, and
so on. Itis for me not only the technical
rules, it is the complete package that we
have to know before we decide to go. If
we can go with some parts of the JSP217,
we will have won time.

‘Normally, this monocoque meets the
LMP1 requirements, Nicolet adds.'We have to
wait for the new rules for the global LMP1 for
2018. For me, it is a pipe dream to want
to try to have the P1 privateer closer to the
LMP1 hybrids. The budgets are completely
different. It is a dream and we have to see
the reality of the situation.

‘| know that we have support from the
manufacturers who are not in the four
[approved LMP2 builders], like SMP, Strakka,
and Gibson, but | don't know about ORECA,
Dallara and Riley, Nicolet says.

is a major factor in designing the car. That's
why the price rose a bit!

On that point Metz says: ‘[Pricing] is a big
matrix, because we know that we don't know
whether or not we will make a business from
the sale of the car, because such efficiency and
performance with the cost cap is difficult, so we
will try to make the money with the spare parts,
so you make a co-efficient from the normal price
and the spare parts, having a 1.4 co-efficient,
so to get all of this in the matrix is challenging.
It was fixed in Euros, but that is another story!
As for the new P2, the story of the ‘global
prototype’ has now, at last, begun.

The belief is that there is enough of a market to sell racecars,
and crucially the spare parts to make the business case
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inay future

With IndyCar freezing its manufacturer-produced custom aero kits what
does the future now hold for the USA’s premier single seater category?

By MARSHALL PRUETT

aced with the need for wholesale

changes and improvements to its 2012

Dallara IR12 chassis, the IndyCar Series

has now formulated a far-reaching plan
to address its wish list in the coming years.

The first confirmed step involves switching
from Brembo's carbon brake package aftera
series of blind tests, and using PFC to outfit
every car starting in 2017. But the relative
ease of swapping brake solutions pales in
comparison to the unwinding of IndyCar’s
problematic aerodynamic situation.

The series' brief flirtation with engine
manufacturer-generated bodywork spanned
two seasons before a decision to freeze
development was made in September. Those
custom Chevrolet and Honda aero kits, which
feature low-drag superspeedway and high-
downforce road course/short oval packages,
helped teams to destroy tracks records at most
stops on the IndyCar calendar.

But with the flagging interest from new
manufacturers attributed to the need for
engines and bodywork to field a competitive
effort, an aero kit freeze for 2017, followed by

the creation of a new, universal aero kit for 2018,
has been set in motion to attract new OEMs.
Enhanced cockpit safety is another pressing
topic for IndyCar, and unlike the FIA's well-
funded exploration into solutions for F1, the
American open-wheel series is facing a longer
gestation period due to fewer resources.

The plan

IndyCar’s approach to its current needs has
revolved around extracting the greatest amount
of usefulness from the IR12 (often also referred
to as the DW12) chassis. Owing to the lingering
downturn in available sponsorship, the most
obvious solution, to commission a brand-new
chassis with all of the desired updates and
improvements, is not a realistic option.

‘If we talk about a plan with this car, | would
say the shelf life for sure is another four years,
IndyCar president of competition Jay Frye says.
‘There have been evolutions to the safety
aspect of the car, and it has been a workhorse.
We are comfortable with the car for sure for
the next four years. And then, what happens in
20217 Is that where we come out with a clean

The sun is setting on the 2015/16 ‘open’
body kit regulations and IndyCar is now
looking at next year, 2018 and beyond

sheet approach to the car? We think so, but it's
too early to make that call!

Frye has been hesitant, in a general sense, to

define too many fixed dates in the future while
the series deals with moving targets. With the
universal aero kit in place, and a new cockpit
safety device installed, the IR12 could go past
that four-year window. However, if a new OEM

enters the frame and all parties agree on a new
engine formula for example, sticking to the 2021

new-chassis plan would fit those needs.
‘We've tried to line up the plans for the car

and the engine programmes to match with

where we're heading, Frye adds. ‘There are

The most obvious solution,
a brand-new chassis with

s

all of the desired updates
and improvements, is

not a realistic option
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opportunities starting in 2018 for new OEMs to
come in, and we are making the point of entry
easier with them not having to do an aero kit.

A big part of it is to take into account what our
current OEMs want and what new OEMs might
ask for. That's why we're doing the things we can
now that won't require a new chassis!

Thanks to aero kits, road course downforce
levels surpassed the 55001b mark, and with the
tarmac-shredding forces channelled through
Firestone's red-banded slicks, IndyCar drivers
began reaching their physical limits at circuits
like Mid Ohio and Watkins Glen.

Given the freedom to pile wings upon
wings from nose to tail, Chevy aero kit provider
Pratt and Miller and Honda’s in-house Honda
Performance Development (HPD) team (along

IndyCar was determined to have some form of open competition and so allowed Honda (top) and Chevrolet to design their
own body kits for each type of track. The aero kits have now been frozen for 2017 and a new, single kit will come in in 2018

the most of the topside aero development
boxes defined in the rulebook. Counter to

those freedoms, IndyCar banned underwing
development, and with the IR12's comparatively
weak underwing and diffuser profile, the

series will now look to invert the universal kit's
downforce production profile.

Downforce reduction

‘Going forward, the downforce levels are
already pushing the limits, Frye says. The car,
tyres, everything. We have to stop and reset,
to go back to where we were a few years ago
on downforce. These aero kits cause a huge
amount of turbulence so it's hard to pass just
because of the way we make our downforce.
‘So if we can just enhance that, move a lot

make it so they are more drivable and less
turbulent to follow, we'll be in good shape!
The universal bodywork project, which
will go out for bid in coming months, will also
involve a re-imagining of the overall shape
and appeal of the car. The tub will remain, but
everything that envelopes the driver cell will be
subject to a beautification and weight saving.
‘Cosmetically, they are going to be good-
looking, clean cars, Frye says.The universal car
should be lighter - there are different things
that will be done, so the power-to-weight ratio
will improve. There's a lot of weight up top on
these cars. This will be removed, cleaned up. A
lot of these parts and pieces have created a lot
of debris issues. Safety wise, the aero guys have
done a great job but we basically stitched this
whole car together with tethers. That is a good
and bad thing. So with the universal kit you
won't have to do that as much because there
will not be as many hanging parts!

The ’90s look

Stripping the extraneous aero pieces from

the topside will help to reduce weight, and

it's believed the unsightly rear wheel guards
will also be downsized or lost altogether. For
those who've disliked the look of the IR12, and
questioned the need for an overhead intake to
feed low-mounted turbochargers, the 2018 kit
could also bring back fond memories of former
CART and Champ Car silhouettes.

‘We want the low engine cover just because
we want the car to look more like a traditional
IndyCar from the '90s, IndyCar aerodynamic
director Tino Belli says. The whole airbox thing
is really left over from a normally aspirated
engine, which we had had for so long. It's good
at creating positive-pressure so the turbos work
less hard, but it isn't the only option available,
so we will be moving the [turbo] inlets to the
sidepods. The advantage of that is that it makes
the engine cover look a lot more sleek. We
want a sleek, low, wide look!

Moved by the helmet strike that killed Justin
Wilson in 2015, and the helmet impact-related
death of Dan Wheldon in the previous chassis in
2011, IndyCar is aiming for an aeroscreen-style
device for 2018. The IndyCar-developed unit
will likely feature different versions to suit the
different viewing requirements for ovals and
road courses.'l don't think a Halo is something
we could do because of the banking and
looking through it, Frye says of the options
considered before deciding on an aeroscreen.

Belli adds: ‘With the universal aero kit,
number one, we are going to try and introduce
a windscreen for the 2018 car as well for driver

with residual aid from Wirth Research) made more downforce to the bottoms of the cars, protection. From an aerodynamic point of Ié

‘There are opportunities now for new OEMs to come in, and we are
making the point of entry easier with them not having to do an aero kit’
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Chevrolet has expressed its reluctance to take on the costs involved
with ERS. However, Honda has been open to the concept for years

view, we have evaluated its impact and it's not
something that would worry us. The windscreen
that we are using so far is optically correct. We're
talking about fighter plane quality materials
here. When you are flying those fighters, which
don't have flat sections, they are completely
curved and they are optically correct. We've got
to worry about rain and coatings and tear offs.

It will obviously have an edge. Whether that will
be disturbing the air or not — hopefully we will
find that out in the simulator first, Belli says.

Smooth flow

The removal of the overhead airbox will smooth
the trailing airflow behind the cockpit and
windscreen, which, Belli anticipates, will require

a solution to minimise a vacuum effect."We have
looked at it from a head buffeting helmet-lift
type point of view, [but] we are pretty sure we
will not suffer from buffeting, he said.'We have
some concern about the head lift; we are going
to be pushing the air over the top of the driver’s
head so that will be sucking up. That needs
some work, and that can be done in CFD. It can
be done in full-size wind tunnels, too. The final
sign-off will be at Windshear [wind tunnel in
North Carolina]. Windshear really has not lied. It
is the true sign-off. 1 am 100 per cent sure that if
we [hit] our targets at Windshear we will be fine
at the track. But we will track test, too!

But because there is the longer time-line to
work from, Frye also hasn't ruled out a canopy

Following a spate of high profile accidents at 2015 Indianapolis 500 practice sessions the IndyCar series introduced a
number of aerodynamic measures designed to slow a car and stop it becoming airborne during a high speed gyration

for the IR12’s replacement. ‘In a full canopy, it
creates a lot of things that would have to come
along with it, so it wouldn't be ready for 2018,
he said. 'Having said that, if you are looking at
2021, when the next car comes in, then could
that be considered? Sure!

Side impact

A significant an?ount of effort is being expended
on protecting the front and top of the cockpit
opening of the racecar, but that aperture

isn't the only focus for IndyCar’s competition
department for 2018. With a total bodywork
replacement in the works, the series is
considering two forms of improved side impact
protection for its race drivers.

Additional Zylon anti-intrusion panelling
has been added since the IR12 debuted, and
the upper cockpit ring has also been retrofitted
with strengthened materials, but with the aft-
mounted radiators leaving a narrow sidepod
profile alongside the drivers, more can be done
to cushion a side impact.

To achieve this goal, the new universal
body kit will very likely push the leading edge
of its sidepods out to the edge of the floor, to
allow the IndyCar series to use the internal
space for crushable structures.

‘We have two supportive schools of thought
on that, Belli says.'One of them is to put the
radiators there, to provide side impact. The
other is to keep the radiators in about the
same position that they are now but create
a crush structure on the side.

‘Imagine a big flattened nose; take a nose I9
and stretch it out. That bodywork will be

While the top surfaces of the wings became more complex IndyCar banned underwing
development. The series will now look for more underwing downforce with its universal kit

One of the by-products of the more open body kit regulations were complex road
course front wing arrays which were apt to break and cause yellow flag periods
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The universal bodywork project, which will go out for bid soon, will also
involve a re-imagining of the overall shape and appeal of the IR12

NZZY'S

properly laminated to crush. Those are the two
ways we could go, Belli says.

The outer edges of the floor are also up for
revision during the side impact overhaul. The
IR12's anti-wheel interlocking fin, dubbed the
‘sponsor blocker’ by the paddock for covering
part of the sidepod, is on its way out when the
universal kit arrives.Yeah, the “sponsor blocker”.
that piece would be gone/ Frye confirms.

Belli and IndyCar made significant strides
with superspeedway aerodynamic stability
updates leading into the 100th Indy 500 this
year. Dome-shaped skids, capped rear wheel
pods, and rear beam wing flaps prevented

FUZZY'S

IndyCar has been under the current 2.2-litre engine formula for five seasons and many believe there is little room for

the scary flights that marred the 2015 event,
and through numerous spins in May, the new
pieces kept each car firmly planted by piling on
downforce or preventing lift.

Flip flaps

The universal kit will carry over some of those
innovations, but some changes are also in
order.‘So far, we have been very happy with
everything we have done for 2016, Belli says. All
of our cars have done flat spins. We have seen
the high downforce at 90-degree of yaw from
the dome skid, which is slowing the cars more,
so when you have an impact with the walls it is a

innovation in this area now. It hopes its new 2018 universal aero kit will attract new engine manufacturers to the series

o

The triangular aero device ahead of the sidepod was designed to reduce air pressure in the event of a high speed spin. This

at

year cars have been far less susceptible to flipping while the aero measures have also slowed them before they hit the wall
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slower speed. For 2018, with the universal aero
kit, we will not give one inch on the stability
calculation we do now.

‘We do calculations with CFD at 90-degree of
yaw, and we want the new kit to have the same
downforce at 90-degree of yaw. Typically, the car
will never flip at calculations of 90-degree yaw,
and we want it pushed into the ground so the
car gets slowed down quicker, because that was
one of the issues we've had. We will have to be
at least as good, 180-degree of yaw tail up, three
and a half degrees tail 