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USPA NEWS - Stable regulations challenge engineers to dig deep and find “mini revolutions“� for the F1 W07 Hybrid chassis and
PU106C Hybrid Power Unit. Tyres, safety and sound all feature on short list of rule changes for the coming season

2016 Technical Briefing with Paddy Lowe ““ Executive Director (Technical),
MERCEDES AMG PETRONAS Formula One Team
What were the main lessons learned from 2015 and how will these help the team progress in 2016?
PL: After a highly successful season all round in 2015, our priority has been to identify the areas in which we were weakest and to try
to improve on those. Our objective is excellence in all areas and, while we had some fantastic results last year, there are many areas in
which we can still be much better. That´s the kind of culture we try to instill throughout the whole organisation ““ one of constantly
striving to reach something better.

We had a number of races that didn´t go to plan in 2015 ““ Singapore in particular ““ so there were a lot of things that needed
improving for 2016. We are seeking optimisation absolutely everywhere.
The rules for 2016 are relatively stable ““ have you gone for evolution or revolution with the new car?
PL: It´s difficult to have a complete revolution when the rules have stayed pretty much the same year on year. But we aim to make
minor revolutions wherever we can ““ even within a small context.

We may look at a completely new packaging solution or suspension concept, for instance. So, while the car may look very similar to its
predecessor from the outside ““ as is inherent within stable regulations ““ underneath there are quite a lot of mini revolutions that make
up an overall evolution for the new season.
Just how tough is it to find extra performance under stable regulations?
PL: It´s very tough to find performance under a stable set of regulations and we were particularly pleased with how the car turned out
in 2015 when we had the same situation. 

The team did a fantastic job ““ digging very deep to find all sorts of innovations in areas that might have been considered static. 2016
is another carry-over year from a regulatory point of view and potential gains inevitably become harder to find under these
circumstances. This is what tests an engineering team the most and I must say that this team has been very good at that. It´s far easier
to find performance when you have a new set of rules, that´s for sure.

What are the major rule changes for 2016 that the team has been responding to?
PL: On the mechanical side, the main rule change is around the separate ducting of exhaust tail pipe and waste gate. But, in reality,
that´s not had a major effect. The biggest structural change is on the chassis side, where we´ve raised the protection area around the
driver by 20mm and increased the side impact test load from 15 to 50kN. This is a substantial increase in the load that has to be taken
by the chassis as that point and will give much greater protection to the driver.

New concepts for 2016 will have minimal proving time on track with the reduction in winter testing. How big an impact will this have on
preparations for the season ahead?
PL: The amount of testing permitted each season has been reduced progressively in recent years. We´ve now reached a new
minimum in terms of winter testing, with two banks of four days. That´s something the team has been preparing for by producing better
designs and undertaking better preparation and testing in the R&D lab so that we´re as well placed as possible to hit the ground
running.

What´s different for 2016 is actually not so much that there are only two tests ““ but that they´re both very close to the first race of the
season. This has notably reduced the extent to which we can upgrade the car from “˜launch spec´ to the first race spec. That window
is now very narrow, which reduces the number of potential upgrades ahead of the opening Grand Prix weekend.



Tyres will be the focus of attention, with a new compound and a change in the race weekend allocation format. How will this work and
will be the impact?
PL: Firstly, there is now a new ultra soft compound tyre which we expect to see for the first time in Monaco. Generally, we´ve felt that
even the soft and supersoft have been too hard for this circuit, so the ultrasoft will hopefully be a good solution there. 

The new regulation that allows three compounds per race appears quite complicated at first ““ but in practice it´s a lot simpler than it
sounds! The intention is to create more uncertainty in the races ““ and I think where we´ll see that uncertainty is at those events where
there is no definitive choice of compound for Sunday. We may see teams taking a gamble, which should produce more variation and
some interesting races. Once again, a lot has been asked of Pirelli in terms of their contribution to the spectacle. They´ve done a great
job in recent seasons and I´m sure that will continue with these new additions for 2016.

There has been much talk about a head protection device for introduction in the future. What is the status of this project?
PL: Since I first came into Formula One in the late eighties, the advancements in safety have been substantial. This has been
particularly visible on the cars themselves, with the impact structures and load tests now in place ““ but also in other aspects of the
sport, such as circuit design and facilities. However, as with every aspect of a car, there is always room for improvement. In my view,
the driver´s head is the major risk remaining in Formula One and other forms of single-seater racing. 

We´ve seen quite a few near misses and, very sadly, some fatalities in recent years as a result of head injuries. A number of teams,
including Mercedes, have strongly supported research into structures that could protect the drivers from such objects. This is a project
which has been underway for several years and the motivation to pull this forward and reach a set of regulations as soon as possible
has accelerated. There are a number of suggestions on the table and some of them look very realistic, so hopefully we may even see a
solution appear for 2017.

2016 Technical Briefing with Andy Cowell ““ Managing Director, Mercedes AMG High Performance Powertrains
Mercedes has set the standard so far in the hybrid era. Where has the focus been over the winter to maintain that level of
performance?
AC: It´s been more of the same. To get the performance out of this new generation of Power Units, you need to chase efficiency.
That´s both combustion efficiency and efficiency in the various energy transition steps ““ i.e. MGU-H, MGU-K, turbocharger, power
electronics and batteries.

We´re constantly working on every single piece of the puzzle to improve performance at the crankshaft, while also seeking to ensure
we don´t suffer any of the problems we had last year with reliability. So, it´s about getting down to the root cause of issues and making
sure that everything is robust across our whole process, as much as extracting performance.

The technology in these Power Units is a story which has perhaps not been told as well as it could have been so far. Just how
impressive are they?
AC: These Power Units really are incredible feats of engineering. We´re now running at more than 47% thermal efficiency and
producing historic highs of power ““ and all with an ICE restricted to consuming fuel at a rate of just 100kg/hr. The old-fashioned,
naturally aspirated engines peaked at 29% thermal efficiency during the V8 era ““ while the last time we saw these levels of power in
Formula One was back in 2005, with a V10 that guzzled fuel at a whopping 194kg/hr. To halve the fuel flow rate for the same amount
of power is quite something.

There are 32 tokens available to spend across the winter and during in-season development. What areas have been the focus of your
development?
AC: 32 tokens is quite a lot, so we haven´t had to restrict any of our development activity to a specific area. Anything which could yield
a decent efficiency improvement ““ and therefore a decent performance improvement ““ has been explored and we´re now working to
make sure our package is sufficiently durable in time for Melbourne.

An extra two races on the calendar means an increased Power Unit allowance for the season ahead. How will this affect your
approach to the season?
AC: On the face of it, an increased allocation of Power Units would seem to give manufacturers an advantage, in that each unit is
required to complete fewer races, thereby putting less pressure on the life cycle of different components.

But the reality is that our durability targets have remained the same. Our target is to make sure that each Power Unit can last for at
least five races, meaning that theoretically we only need to use four per driver, across the season. We believe this gives us a good



opportunity to react if we have a reliability problem ““ or potentially to use the extra units to our advantage for a performance
enhancement at key races.

With in-season development for 2015 only confirmed late in the day, HPP were able to pull forward 2016 development work into the
experimental engine introduced in Monza. How beneficial has that proven to be for all the teams running the Mercedes-Benz Power
Unit in 2016?
AC: The upgrade that we introduced in Monza last year took a huge amount of effort from the factory at Brixworth and we only had
enough resource to supply the works team with the latest spec at that time.

However, that is now paying off for every team with Mercedes power, as we´ve managed to build on that development work through
the autumn and winter period. Now, all our customers are getting an improved package that is exactly the same specification as the
works team. All eight Mercedes powered cars will have exactly the same hardware and performance potential come Melbourne ““
which is a good step for everyone.

Fuel and lubricants were central to that development step. But how central will the role of PETRONAS be in finding yet more
performance from the Power Unit?
AC: The rate of development from the Power Unit over the past two years has been very impressive. Many people thought that there
was not much opportunity to move things forward ““ but that has not been the case. There have been significant new advances ““ and
fuel and lubricants have been one of the main focus areas. Our 2015 mid-season update incorporated a sizeable step in fuel
performance from PETRONAS.

Then, later on in the year, we also introduced a new lubricant. We´ve made further progress in the way we´ve designed the
combustion system and also enhanced the properties of the lubricants to reduce friction in the engine. PETRONAS are a key partner
for us. They´re not just branding on the car ““ but a deep-rooted technology partnership. Anybody who designs engines knows that
good fuel and lubricants are key to performance ““ and we´re very fortunate to have such a close and productive working relationship
with PETRONAS.

Noise has been a hot topic since the new Power Unit formula was introduced in 2014. What´s changing in 2016 to pump up the
volume and will this have any effect on performance?
AC: We´ve been conscious since the start of the Hybrid era in 2014 that the volume has diminished for those up in the grandstands as
well as those watching at home. This is down to both the nature of a turbocharged engine and the recycling of waste energy in the
exhaust system. 

The FIA therefore undertook an interesting and thorough investigation to analyse noise in the tailpipe and investigate what could be
done to increase noise without impacting performance or efficiency. What they spotted is that the waste gate fed into the tailpipe. So,
when the waste gate is not open, it´s a dead end. It then becomes a side branch resonator ““ or effectively a silencer ““ on the tailpipe.
That design has now been removed, so we are left with a nice clean pipe without any silencing points, which should improve the noise
of the Power Unit.

2016 sees a new face on the Mercedes-Benz Formula One customer roster ““ Manor Racing. How has that relationship been
developing so far?
AC: Manor Racing is a new customer team for us this year. They´re a small team but a very efficient one, with a very pragmatic
approach. We have a very detailed integration manual with instructions on how to fit the Power Unit, how best to use it and likewise
what´s not recommended, so we´ve been working closely with them to ensure a seamless integration. They´ve been great to work with
and we´re looking forward to seeing their progress through winter testing and into the season.

PETRONAS ““ Breaking Through Limits
PETRONAS began the race for the winning formula 20 years ago and, since the beginning of its Formula One partnership with the
MERCEDES AMG PETRONAS Formula One Team in 2010, has tested over 200 PETRONAS Primax fuel candidates in addition to
100 PETRONAS Syntium engine oil and PETRONAS Tutela functional fluids.
Close collaboration from the very beginning the Hybrid Formula One development process has proven invaluable, as PETRONAS
played a crucial role in powering the team to consecutive World Championship titles in 2014 and 2015. And the push for progress
doesn´t end there. The F1 W07 Hybrid will also benefit from the latest in fuel and lubricant technology:

Performance: New PETRONAS Syntium engine oil with CoolTech for the 2016 season has been reformulated to better fight excessive



engine heat ““ building upon learnings from two previous incarnations of Syntium engine oil introduced at the 2015 Australian and
Russian Grands Prix

Efficiency: Continued Use of the PETRONAS Primax fuel with Advanced Energy Formula for superior fuel economy and acceleration,
which helped fast track the introduction of a development Power Unit at the 2015 Italian Grand Prix ““ several months ahead of
schedule.

Reliability: Continued use of the PETRONAS Tutela Energy Recovery System (ERS) cooling fluid introduced at 2015 Canadian Grand
Prix ““ formulated using learnings from development of PETRONAS Syntium with CoolTech engine oil ““ to fight the build-up of heat in
the ERS.

With the current generation of 1.6 litre, turbocharged, direct injection internal combustion engines sharing many characteristics with
contemporary road cars, learnings from the Hybrid Formula One era introduced in 2014 have allowed PETRONAS to develop
PETRONAS Primax 95 and PETRONAS Primax 97 fuels with Advanced Energy Formula.

Introduced in Malaysia during 2014 and 2015 respectively, these cutting edge fuels were followed by the launch of PETRONAS
Syntium engine oil with CoolTech in Asia and Europe during 2015, with Syntium 7000 becoming the factory fill for a growing range of
Mercedes-AMG turbocharged direct injection road-cars.
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