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1. Electric Propulsion Motor / Generator
2. KERS System Controller
3. Dynastore ® Energy Storage
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E-Motor 60kW

Technical Data:

Duty cycle max. 30%
DA = ~ 110 mm
Lp = ~ 100 mm
Inertia ~ 3000 kg mm?2

weight <6 kg
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KERS System Controller

KERS System Controller with integrated power electr  onics

System Controller with CAN Interface
Power Electronics (Inverter); liquid-cooled
Motor Control

Size: 180mm * 80mm * 115mm
Weight: < 2,0 kg
Best position: close to E-Motor (short power lines)
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Dimensional Characteristics of KERS Components
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Electrical Characteristics of KERS Components

KERS System Controller

Hardware Details

Memory: 128 MB DDR SDRAM
64 MB FLASH

Microprocessor details

Freescale MPC5200
- automotive specification
- used in BOSCH production projects
- 400MHz floating point, 32 Bit (603e core) ~700 MIPS
- 2 X IMbps CAN & 2 x 100Mbps Ethernet on-chip

Software development tool-chain:
embedded operating system
MATLAB/Simulink incl. Realtime workshop
Compiler: METROWERKS CodeWarrior

Power Electronics details

- DCB directly soldered on AISiC-cooler

- extremly low-inductive, very low switching induced overvoltages
- very low conduction losses

- optimal heat dissipation
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Compact Dynamics DYNASTORE®
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Kinetic Energy Storage - Basic Principle

Storage of kinetic energy by rotational energy

Stored energy is proportional to inertia of rotor and is a
guadratic function of revolution speed
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Mechanical flywheel:

- Primarily used to compensate for non-constant rotation (e.g. steam engine,
combustion engine)

- Flywheel mass either mechanically driven or driven via e-motor and gear unit
Electrical flywheel DYNASTORE ©:

- Rotor of e-motor (reluctance motor) is flywheel mass and is accelerated in
charge mode

- During discharge the flywheel (rotor) acts as a generator and is decelerated
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CD DYNASTORE® - Comparison with other Technologies
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CD DYNASTORE® - Comparison with other Technologies
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CD DYNASTORE® - Comparison with other Technologies

Voltage Stability
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& CD DYNASTORE®- Quad Flywheel

Usable energy: 4 x 190 kJ
Storage Output Power: 4 x 18 kW
Low total weight: appr. 24 kg incl. power electronics

Small dimensions: 4 x 150 mm x 170 mm (housing and PE
included)

Integrated water-cooling
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Branes CD DYNASTORE®- Quad Flywheel

Efficiency:
High efficiency at whole working speed range.
Measured results: 90% efficiency of flywheel (including power

electronics) in both directions during KERS reference duty cycle.

Durability:
Durability of high speed bearing >100 h (exact value in progress)
Maximum strength of rotor sheets 70% of Rp, , (Yield stress)

System temp. max. 150C — without performance restr ictions
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Compact Dynamics DYNASTORE®

CD DYNASTORE® - Comparison with Li-lon and UltraCap solution

DYNASTORE Flywheel Li-lon-Battery UltraCaps
(70 Cells 3,5Ah) (Maxwell BCAP3000
P270)
Operating 375V £1% 50...75 % SOC 50...100%
Voltage ->210...270 V ->200...400 V
(OCV: 230...250V)
Total Energy 760kJ ~3MJ 400...600kJ
Weight Total 24kg 9,45kg (70 Cells) 400kJ: 26,95 kg
Includes electronics 4,0 kg (housing, cooling) 600kJ: 40,7 kg
Max. operating Temperature +150C system 65T ambient 65T ambient
Internal Resistance - ~140m 400kJ: 14m
(w/o connectors) 600kJ: 21m

Overload

Not possible
Hardware protected

80...100% SOC: rise of ESR
>100% SOC: destruction

>100%: destruction

Predicted Lifetime

> 5e6 cycles

Estimation: 100 F1-Laps
When within operating range

No aging when within
specified operating range

Balancing

Not necessary

Not necessary during race

necessary
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System: Overall Weight

E-motor (60kW): < 6 kg
Storage flywheel 760 kJ: ~ 24 kg
KCU (inc. PE): <2 kg
Miscellaneous: ~ 3 kg

(Gearbox, cables, ...)

Overall weight KERS: ~ 35 kg
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Compact Dynamics DYNASTORE®

System: Overall Efficiency - Recuperation

Boost
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Compact Dynamics DYNASTORE®

System: Overall Efficiency - Boost
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