BMW EfficientDynamics. #—=

Less CO,|More driving pleasure |Simultaneousl

- L
-, . : —
< > g - o o- :
| - » W wmel > &

'

Munich, June 22" - 24th 20009




I VWweludadliil nnnivvatliviio vpudadte.:

Munich, June 22" - 24th 20009

Wolfgang Nehse,
BMW Group
Powertrain Develonoment.



vdilivvo divado Vi appiivdadtcivii.

Intelligent Intelligent light  Aerodynamics, Hyd
management weight design  reduced friction

of energy flow;

hybrid; electric



Active 6 cylinder gasoline engine with
aerodynamics. TwinPower Turbo and VALVETRONIC.

Intelligent
auxiliary
units.

” ht design.

High efficient 8-speed
automatic transmission.












(1) VALVETRONIC.

@ High Precision Injection.

(3)

TwinPower Turbo
Technology.
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> Fuel efficiency gains by the various technology generations*.

V8 4.0l R6 3.0l

Basis =
Double
VANQOS
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225 kW @ 5800-6400 min-1_O

400 Nm @ 1200-5000 min-1

CD

TwinPower Turbo engine
with VALVETRONIC

TwinTurbo engine
without VALVETRONIC
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TwinTurbo engine
without VALVETRONIC
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TwinPower Turbo engine
with VALVETRONIC
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Air gap isolated exhaust manifold.

Waste gate.

Twin-Scroll Turbo Charger.




Centrally positioned direct injector. - Side mounted fue

rail with threaded
Spark plug on exhaust side. ~(_~ connection to inje
Fuel pressure variable /i [ f r “‘
between 50 bar =N S S

and 200 bar.

i

Spark plug
and injector
transversly




Significantly increased
speed and dynamic of ; !

VALVETRONIC. S .

Pressure formed
built-up camshaft.

Pressure form
built-up camsl|

Electric actuator- Q:I_’b = Electric actuat
motor with integral \\ ' / / motor integrat
position sensor. Into cvlinderhe
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> The basis:
The highly awarded BMW Twin Turbo.

> The new engine:
First time ever combination of
- Direct injection
- Turbo charging
- Fully variable valvetrain.

> The result:
Again best in segment
performance and efficiency.

> Enjoying the same poweras _ =, \\J
a big V8 now in a compact,
light weight 6 cylinder with
low fuel consumption.
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Torque

converter

Planetary gears No. 1to 3

Brakes Planetary gear N

Mechatronics
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> Fuel efficiency (in EU test cycle) gains over time.

Basis = 5-speed ——
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00
“Virtual” BMW 5 Series Gran Turismo
with V8 Valvetronic+ double Vanos’
)00 engine.
100 +
A
00 +
00 + : :
v Engine type 4 litres V8,
O naturally aspirated
00 - Speed / gear 80 km/h / 6t
Driving power surplus 210 Nm (= 100 %)
; | | | Fuel consumption* 11.61/100 km (= 100 %
I I I I I I |
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00
m Reducing
displacement.

00 —
100
00 = /—_\
) 1
00 Engine type 3 litres inline 6,
O naturally aspirated
00 - Speed / gear 80 km/h / 6t
Driving power surplus -33% ¥
. | | | Fuel consumption* -9 % ‘
I I I I I I I
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00
m High power surplus by Twin Turbo
with High Precision Injection.

00 —

100 —+

00 —+—

00

00 + Py

A
Engine type 3 litres inline 6,
TwinPower Turbo
Speed / gear 80 km/h / 6t
Driving power surplus  +13% 4
Fuel consumption* -11% §
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00
m Excellent shifting response and high power surplus at
very low rpm allow much longer overall gear ratio. The result:

)00 — Better driving dynamics and better fuel economy. At the same time.

<4

100 —+

0o . /—_\

) .
00 Engine type 3 litres inline 6,
TR TwinPower Turbo
00 — PPrS ST Speed / gear 80 km/h / 8th
WHEEEHESE Driving powersurplus +5% 4
_— "l' - [Fuel consumption* -23% ¥
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‘o g 150 KW
& 400 Nm

)00
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Latest generation Inlet manifold with Efficient
common rail variable intake-swirl.  EGR cooling.
Injection system.

EGR-valve witl
electric throttl

Variable Twin
Turbo system.
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The injection system.

> Common rail injection system
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> 1st diesel engine
worldwide with
variably controlled
2 stage charging
system and variable
nozzle turbine (VNT) for |
high pressure
turbocharger.

> Low pressure turbo.
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> High pressure turbocharger with variable
nozzle turbine and electric actuator.




Large turbocharger: Small turbocharger:
main supercharger stand by
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The result: better performance...

0\' °
=

/

New engine:
600 Nm @ 1500-2500 min-1

225 kW @ 4400 min-T

580 Nm @ 1750-2200 min-1

| Predecessor engine:

210 kW @ 4400 min-T
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First application in the BMW 740d.

EU test cycle

[I/100 km]

CO, 181

[9/km]
Emission | EUS
category S Y Pl Y/

*Improvement over predecessor engine.
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BMW 740d versus competitors.

Competitors

O

O Predecessor
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> Basis: The best selling engine concept in comp

> The new engine: The most powerful and
most efficient engine in competition.

> First time ever two stage turbo
charging with variable turbine geometry.

> 4th generation Common Rail
Injection with 2000 bar piezo injectors.

> All aluminium crankcase.
3 kg weight savings.

> EU5 emission level.

> Particulate filter
- maintenance free over lifetime.
- always standard for all markets.
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Powertrain Innovations Update.

BMW EfficientDynamics. E

Less CO,|More driving pleasure|Simultaneousl










