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Motivation battery electric bus
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Motivation battery electric bus
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Motivation battery electric bus
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Approach Thermal High Performance Storage
Use within vehicle
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Approach Thermal High Performance Storage
Use within vehicle
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Approach Thermal High Performance Storage
Physical principles

Storage principle Metallic phase change materials (mPCM)

A A Very high thermal conductivity (ca. 50 i 200 W/mK)
A Affordable (AISie. g. ca. 6,50 G4/ k Wh)

A High energy density (up to 300 Wh/kg resp. 750 Wh/I)

Stored energy

A Mostly good cycling- and temperature - stability

Temperature A Fully recycable

Sensible heat Latent heat
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Approach Thermal High Performance Storage

Potential

Cost F
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Grav. energylensity > 200 Wh/kg

Vol. energydensity > 300 Wh/I

Battery (bus)

ekKl2?2K OF ® oyn o0A&a dp:

ca. 140c 235 Wh/B3

ca. 100c 180 Wh/kg-3

A No use of critical raw materials (Lithium, Cobalt)

A High recyclability

A Low CO2 i footprint of production, factor 5 to 20 (when using recycled mPCM)

1: Batteryuniversity.comBU205_Typesof Lithiurion. Availableonline: httpg//battervun ity com
2: Akasol AkasystenAKMCYG Ultra-Hochenergietechnologiéiir Langstregkel p
DLR 3: AkasolAKASYSTEM(MPOC Availableonline: https://www.akasol.conjlicuel
”

p/agigle/types of lithium_iorfaccessen 19 February20
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Reference: https://3ks.de/profile/de/blog/15/Dichtsystem
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Research questions
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Current state of development / Research questions
Conceptional design

Currentstoragedesign Modular system

Storage materia @
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Current state of development 4;27 institute of
. . DLR  Materials Physics in Space I
Storage material and housing

AUse of thermodynamic databases (ThermoCalc) for Aluminum + X

theoretical determination of relevant properties o e
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ATesting infrastructure for experimental investigation
relevant properties (XRF, LFA, DSC)
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Heatflux measurement

[1]: German Aero Space Center, Institute of Materi
[ 2] R a ws 8efectientof.comgpdtible:metalli
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Current state of development
Storage material and housing

Housing design
for storage

Reaction
furnace

Testing
housing vessel

Rection layer Measurements

within REM

in real scale

| AN :

Fundamental research Application

#7 Institute of #7
DLR  Materials Physics in Space I DLR Institute of Vehicle Concepts
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Current state of development
Discharging system

100 AC to 600 AC

40 AC to 70 AC

Basic principles for discharging

2 [ 1] N e e s |mpdet.of transient starage templrature on heat transport system
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Current state of development
Discharging system

1) mPCM A cabin air 3) mPCM A intermediate fluid A cooling cycle A cabin air

Evaporator

Heat transfer structure

Metallic Phase Change Material

Potential HX - design

Heat-flux densitiy g [|
30 ?} ooling cycle
—8—v=15m/s titee| Tincc Condenser
25 —e—v=10m/s Fig. 6: Operating principle of the Heat Transport System
—®—v=5m/s =
T Heat transfer system with water 3
gw as evaporating working fluid 3
o 10 g
®
° z
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Outlook
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Outlook
Technology Readynes Level
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Thanks for listening !
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