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Partners and Researchers

e Bristol (Phil Mellor)
— PDRA Team: Dr Rafal Wrobel and Nick Simpson
— PhD: Andrew Hopkins

e Manchester (Andy Forsyth)

— PDRA: Dr Tom Ki working on converters area
— PhD: Yiren Wang
e Sheffield (Dave Stone)
— PhD: Dave Hewitt , reported under design tools




Bristol PDRA activities

e Comparison of two experimental techniques:

— Full loss measurement
— Impedance analyser
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Bristol PDRA activities

e Coils made from copper and aluminium compared
k=2.6W/m-K

k=2.4W/m-K

5 conductors in parallel
@1l.6mm 35 turns



Bristol PDRA activities

e Loss trends using two methods would seem comparable
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Bristol PDRA activities

e AC loss effects — Aluminium or Copper?
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Bristol PHD activities

e Continued circuit characterisation activities
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— Test circuit Measured Q-V characteristics




Calorimeter

e Calorimeter under
construction to
improve accuracy of
component loss
measurement




Inductor Modelling & Design - UoMcr

e Use of amorphous metal cores

 Loss models have been established using FEA techniques,
particularly eddy current loses in laminations around gaps

e Validation tests on loss modelling work ongoing. Research paper

Measurement Measurement
. FEA [°C] °
Points [°C]

is in draft.

CoG1 89.2 88
CoG2 84.7 85.5
CG1 84.4 80
CG2 74.2 71.2
TG1 84.1 80.2
TG2 74.2 71.7

Potted inductor with embedded
thermal sensors Coil 69 67.2




Status of deliverables
T S I

D6.1  Benchmarking activities 30/06/12 Completed

D6.2 Improved loss model 30/09/12 Completed

D6.3a Definition of USH PhD aims 30/06/12 Completed

D6.6  Sheffield Yr 1 PhD report 31/12/12 Completed

D6.7 Manchester Yr 1 PhD Report 31/12/12 Completed

D6.3  Winding properties data base 31/03/13 Completed

D6.4  Data base of core material properties June 14 (Oct 13) Joint report with MCR
D6.10 Manchester Yr 2 PhD Report 31/12/13 Completed

D6.11 Definition of UoB PhD aims 28/02/14 Completed

D6.8 Bristol Yr | PhD Report June 14

D6.9- Prototype evaluation and models June 14




Work plan (UoB activities)
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Logs effects: variation with temperature and frequency —
Improved loss model
Winding construction: insulation materials, winding form

aterial database and models

Core topologies and materials

Material database and models

Thermal management studies

Multi-physics design methodology

- Prototype development

Benchmark prototype
Low loss winding demonstrator

Integrated cooling demonstrator
Final fully optimised design

Final reporting
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Work plan (UoMcr activities)

Task Name

=/ 6.4 UoMecr PhD: Improved nanocrystaline core materials
Core loss characterisation & medelling
First year report and review
1 | report published
Manocrystalline core modeling and design optimisation
Design and fabrication of test component
Component test, evaluation and refinement of technigues
Second year report and review
Technigues for integrated design of converter & magnetics

Thesis writing and publication
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Next steps

Bristol PDRA —Focus of AC effects for copper and aluminium
windings. Demonstrate design tools to comparable designs of
copper and aluminium filter inductors against the same
specification

Bristol PhD — Super-junction device loss characterisation through
evaluation of a switching cell. Continue to gain practical
understanding through experimentation, literature update.
Improved accuracy test-bed for measuring losses

Manchester PhD — Continue validation activities of modelling work
on an amorphous cored gapped inductor in a DC-DC converter

Manchester PDRA — Reporter under Converters theme

Sheffield — Reported under Design Tools




