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Overview

A UK-based powertrain engineering
consultancy founded in 1998

A ~130 engineering staff

Core Business

A Powertrain design, development and
controls

A e-Drive system group
A Niche production

Innovation
A Electric machines and hybrid drives
A Boosting and turbo-compounding

Facilities
A Engineering Centre and low-volume e-

machine manufacturing, Bletchley, Milton
Keynes

A Emissions and Climatic Test Centre, Kiln
Farm, Milton Keynes
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SuperGen B- ISG Subsyswﬂm

A E1lis connected to the input and drives the annulus
of the traction drive

A E2is connected to the planet carrier of the traction
drive

A Compressor input shaft is connected to the sun
wheel

A Therefore the speed of E2 modifies the speed of the
compressor

A E1 and E2 can be clutched together for stop-start,
mild hybridization

A System replaces the alternator and is voltage

Traction drive
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SuperGen Operating Fu gw ﬁ&értmm

A Mild hybridization
> Stop/start, torque assist, anti-stall and other mild hybrid functions
= Maximum brake energy recuperation between 4 and 17 kW depending on version
A Boosting system is independent of the vehicle battery (self-sustaining) - capable of continuous operation
= Traction drive planetary transmission i roller bearing technology without gear teeth
= Planetary ratio, Annulus/Sun, R 10:1, belt ratio typically R2 ~ 3.5
= Input power can split between the mechanical and electrical paths
= Transmission is more electrical at low speeds, tending to 100% mechanical at higher speeds
> Steady-state boost is unaffected by a depleted battery
= Higher boost performance and self-sustaining for less system cost
> System capable of up to 15 kW boost at 12 V

Pe1 cenerare = 2.0kW

Paoost = 3.5KW
Puechanica = 1.8kKW (50% Electrical, 50% Mechanical)
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SuperGen Fuel Economy Analygis —
Baseline Assumptions ~ *

A Base vehicle
A SUV, ~1750kg Kerb Weight -
A 2.0L DI VVT W/G T/C ~100kW/L gasoline engine
A 8/9-speed transmission, Stop-start as standard
A NEDC cycle, CO, = 163g/km

A SuperGen system added to 2.0L baseline in the
high-pressure (HP) position after LP turbocharger. &
Analysis conducted to investigate SuperGen
benefits from:

A Stop-start as per baseline system (no change to CO, i

but more refined)
E _| GOI Fuel Rail
(1 2 )|

A Further down-speeding by 20%
SuperGen

'_
®.

A Hybrid functions (ie. regenerative braking and torque
assist) between 6kW and 10kW for 14V, 14kW and
17kW for 48V

A Supporting advanced combustion strategies ie. Miller
cycle (early or late IVC), Dilute-Homogenous,
Stratified-Lean Burn T

A Extending down-sizing even further

Chargecooler
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SuperGen Fuel Econom NabsSis
X = M Jowantram

Results Summaky . e

A Baseline Engine Results
A Results summary for baseline combustion system
A Down-speeding benefit 8.2g/km (5%) due to longer gearing
A Regenerative braking benefit at 6kW is an additional 7g/km (4.3%)

A Further reductions with increased power capability are limited by available energy after road-load,
aerodynamic drag, engine friction and other driveline drag losses

A 8kw 8.1g/km (5.0%), 10kW 8.9g/km (5.5%), 14kW 9.6g/km (5.9%), 17kW 10.2g/km (6.2%)

A Summary
A 14V SuperGeno n 6 s t A.0L@rminedcan deliver up to -10.5% CO,. +12% on mpg
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