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The heart of the BMW M Hybrid V8: P66/3 eight-cylinder
hybrid turbo engine drives the LMDh prototype.

e BMW M Motorsport uses the P66/1 DTM engine as foundation,
reconfiguring it into a high-performance hybrid drive system.

e Comprehensive adjustments to the DTM engine from the 2017 and
2018 seasons over two reconstruction phases.

e Successful fire-up for the P66/3 hybrid engine took place after
installation in the BMW M Hybrid V8 chassis at the end of June.

Munich. An intensive period of testing begins in a few weeks for the BMW M
Hybrid V8, with which BMW M Motorsport will be battling for overall wins in
2023 in the IMSA GTP class of the WeatherTech SportsCar Championship.
The project had already reached a key milestone before the rollout: the
successful fire-up of the hybrid drive system after installation in the test
vehicle at the end of June. The BMW M Hybrid V8 is powered by the P66/3
eight-cylinder turbo engine with supplementary electric drive. The
combustion engine is based on the DTM unit used in the BMW M4 DTM in
2017 and 2018. During two phases of reconstruction, it underwent
comprehensive adjustments to meet the stringent requirements of the LMDh
hybrid drive system.

Ulrich Schulz, Head of Drivetrain Design at BMW M Motorsport, and his group
had initiated an evaluation to determine which race engine would be best
suited for conversion into a high-performance hybrid drive system, even before
the BMW Group Board of Management had given the green light to the BMW M
Motorsport entry in the LMDh category in June 2021. Time constraints and the
need to consider sustainability aspects that are playing an ever more critical
role in motor racing, as well as the automobile industry in general, meant that
returning to the drawing board to design a completely new engine and building
it at great cost was not an option. Consequently, the question was to establish
which proven race engine would best meet the stringent requirements and
specifications of the LMDh regulations.
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The normally-aspirated P66/1 eight-cylinder engine used in the 2017 and 2018
seasons in the BMW M4 DTM was the one that got the nod. As a fully load-
bearing component in the BMW M Hybrid V8, it had the advantage that it could
be used in a monocoque chassis without an additional subframe and it was
also the one that most closely corresponded to the regulatory requirements
after conversion to a hybrid turbo engine.

“During the evaluation phase, we also took a look at the P48 four-cylinder
turbo engine from the BMW M4 DTM and the P63 eight-cylinder turbo engine
from the BMW M8 GTE, but potential problems with the durability of the P48
and the heavy weight of the P63 were negative considerations,” is how Schulz
explained the decision to choose the P66 engine. "It is a huge plus that we
were able to make use of existing materials such as steel and aluminium from
BMW'’s time in Formula 1 for the basis of the engine, as well as for individual
components - like shafts, housing and small parts. That saved us time and a lot
of money and was therefore efficient and sustainable. Efficiency is a critical
factor for this project, as we have a very short period of time available between
getting started and the first racing appearance at Daytona in 2023. Converting
the normally-aspirated P66/1 engine into a bi-turbo and then working with the
electric drivetrain colleagues to turn it into a hybrid drive system was very
complex. Thanks to the expertise, the great collaboration and the high level of
motivation of all departments, we managed to complete the fire-up of the
complete drive unit just a few weeks ago. We now feel that nothing is standing
in the way of testing.”

The first phase saw the normally-aspirated P66/1 DTM engine converted into
an intermediate engine, named P66/2, primarily by adapting two turbochargers
and adjusting the crank drive. The focus was on durability, increased
performance and temperature management for the engine. The P66/2
completed numerous testing units, including complete racetrack simulations, on
the test bench. The next step was the creation of the P66/3 race engine,
including a twin-turbo version, adjustments to the specific requirements of the
Dallara chassis, final exhaust system, oil tank, cabling and integration of the
high-voltage environment. The cylinder block and cylinder heads were recast in
the BMW Group foundry in Landshut (GER) and the injection system was rebuilt
for direct injection. Engineers who already boasted plenty of experience with
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electric drive systems from the Formula E project were testing and integrating
the electric motor in parallel. The unit that forms the hybrid drive system in the
car consists of the e-motor, the inverter and the high-voltage battery. There is a
separator clutch between the electric and combustion engines, enabling fully-

electric driving — in the pit lane, for example.

The two drive components were connected in the car for the first time at the
end of June. The first fire-up for the hybrid system was a success. At the end of

July, that will be followed by the rollout in Varano de Melegari (ITA). The
intensive test phase begins immediately after that.

Specifications for the P66/3 engine in the BMW M Hybrid V8.

Name V-shaped Otto four-stroke twin-turbo engine
Capacity 3,999 cc
No. cylinders 8

Cylinder construction

Cast aluminium cylinder block and cylinder head,
cylinder lining as iron layer in LDS procedure

V angle 90°
Bore 93 mm
Stroke 73.6 mm
Cylinder spacing 102 mm
Valves per cylinder 4

Engine speed

max. 8,200 rpm

Output (regulated)

approx. 640 hp

Torque

approx. 650 Nm

Injection

High-pressure direct injection at 350 bar

Oil system

Dry sump system with six-cell oil drain pump and oil

tank
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Media Contact.

Andrea Schwab

Spokesperson BMW M

Phone: +49 (0) 151601 60988
Email: Andrea.Schwab@bmw.de

Thomas Plucinsky

BMW Group Product Communications
Phone: +1201 406 48 01

Email: thomas.plucinsky@bmwna.com

Bill Cobb

BMW NA Motorsport Press Officer

Phone: +1215 43172 23

Email: billcobbcommunications@yahoo.com

Media Website.
www.press.bmwgroup.com/global

BMW M Motorsport on the Web.
Website: www.bmw-motorsport.com

Facebook: www.facebook.com/bmwmotorsport

Instagram: www.instagram.com/bmwmotorsport

Twitter: www.twitter.com/bmwmotorsport
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