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DOE Fuel Cell R&D For Heavy-Duty applications Project ID: FC349

2022 Annual Merit Review and Peer Evaluation Meeting

THIS PRESENTATION DOES NOT CONTAIN ANY PROPRIETARY, CONFIDENTIAL, OR OTHERWISE RESTRICTED INFORMATION



143 to 285 g/

range. It must be highly eliab

It must also be versatile to allow broad usage acro: many fuel
cell platforms and it must be able to be mass produced at
lower cost.
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Qil-free foil air/gas bearings

Centrifugal compressor and turbine
Inlet guide vanes and variable turbine nozzles

DCPM 4-Pole motor

Drive with silicon-carbide (SiC) switches
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No oil contamination, increased reliability, high vibration & shock capacity,
smaller size /weight, no scheduled maintenance, quieter operation and high
start-stop cycles

Highest efficiency and smallest size /weight
High efficiency over wide operating range

More power dense, higher efficiency, and smaller size

Higher switching frequency, higher operating temperature and small size
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Inlet guide vanes o
Permanent magnet motor (DCPM

Motor drive with silicon carbide (SiC) switches
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APPROACH

Preliminary Design
Detailed Design & Analysis I ¢ Flow Condition
CE & Drive Manufacturing ) 100% | 50% | Idle |
Test Rig Design & Assembl
s gDrive Agssemmy andy Cg?pig':rfjor 77% 69% 46% Predicted Performance Map
Development Testing Turbine Efficienc 70% 80% 0% Predicted Performance Map
Go / No-Go Decision Point Motor Efficienc 95% 95% 80% Power meter

97% 97% 80% Power meter/thermal balance

Cost Estimate & Production Plan System Weight <125 kg <0.50 kg/kWe 2

® Budget Period 1: Design and

Budget Period 1

Manufacturing

® Budget Period 2: Durability Testing

Durability Protocol Testing <62.5 liters <0.25 liters/kWe 2
g Start-Stop Cycles <$3,000 $12/kWe @
= Start-Stop Power Cycles Pressure Riseand Flow .\ during testing
& Start-Stop Operation Cycles at each Operating Point
‘g Freeze Start Test a 250 kWe System, @ 100,000 units
T Cycling Test
(17

High Load Test
Noise Testing
Field Testing by Team Partner
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® Fabrico ent units
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® Test rig desfgn and mo . evelopment testing

* Assemble (3) Compressor-Expanders and Drives for development testing
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® Higher switching switches in Drive provides
high efficiency and reliabi
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Intellectual property )

®* R&D Dynamics holds many patents in the field of air bearings, turbomachinery, motor drives and motor control
algorithms. R&D Dynamics will retain control of all previous intellectual property and new intellectual property
developed under this FOA.
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