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What iIsSPEED

& Theleading design software for electricnachines

@D-adapco

P—

& Detailed analysis with finiteelement links or finiteembedded solver for

Motors, Generatorsand Alternators
including invertersand other electronic controls

& Appllcatlonareas (main)

Automotiveincluding electric & hybridvehicles
Aerospace

Industrial and automation
Domesticappliances

Powertools

Medical systems

& Over 150corporateaccounts

Overl500 users
A Worldwide Distributors Networiacluding support
Operatingin all industrialized countries



What iIsSPEED @D-adapco

—

& SPEEDbrings authority in electrical machine theory and design
I based on a vast range of applications in real product design
I much more thanjust a calculator

& Not just software, but as well as
I Training
I Technical support,
I Documentation(manuals, tutorials and electrical machine theory books)
I Engineeringservicesand
I Consultingthrough the distributors



Electricmachinecalculations Ingeneral
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Electricmachine calculationsusing SPEEDnot to

replace the designer but provide a

calculation tool to try

“| WINDING

00 7 cols
Epstein square

\ requirement | \ Parameters
=9 ol

S
Mg | |
L Databgse |

Motor
performance

/ Scrlptlng/ ) ’
| Automatlon

g

p————————
( Motor (
| performance —-J s

\) data

&
Material

| property data |

N >

Manual
repetition |

// }

Performance | Numerical

calculation | Analysis
h A

Result '

4

e SPEED

DESIGN SHEET

Design sheet
+ graphs

“\“

WAVEFORMS

— PERFORMANCE GRAPHS




(x,y)=(18,757,51,000)
25.0000

1.0000
5.5000
170.0000

Square

14.0000

5.0000

2.0000

1.0000

20.0000

0.0000

0.0000

50.0000

Not

SurfRad

Config Normal
RotorAng 0.0000
Edit View Radial

& Analytical based so gives near instantaneous calculation speeds

I Input dimensions, select materials and drive and calculaigerformance
Alnitial Designd 10 Minutes
A Optimized Desigr® within hours

& Specialiseduser interface to ease data input and interpretation aesults
I dedicated geometry and winding editors
I produces performance graphs to aid understanding

& Detailed analysis with finiteelement links or
I The embedded finiteelement solver for key problems



The SPEEDsoftware programs CD-adapco

& Thefollowingmachinetypesare available:

I brushless permanentmagnet and woundfield AC

synchronous
APGBDC
T Induction
APGIMD
I switched reluctance -
APGSRD
I directcurrent (PM) P
APGDCM T
I woundfield and Ty

PM commutator
APCWFC



The SPEEDSoftware history (main programs) @D-adapco
1986 & Speed Laboratory setip
1987 8 PGSRD released (DOS)
1989 6 PGBDC released (DOS)
1992 6 PCDCM released (DOS)
1994 6 PGIMD released (DOS)
e
2000 J Release of full Windows versions
e
2004 8 PGWFC released
e
2011 6 CDadapcoacquired SPEED in June 2011

Presentd Release versions (2011):
I PGSRD 8.80 PGBDC 9.1
i PGIMD 4.1, 6 PGDCM3.9 and
I PCGWFC 2.6

... Continuing development



SPEEDPGBDC machine types

more than 40 basic standard templates

Examples

1 surfPll

) BreadLoaf
) Spoke

(") ExtRad

) ExtPI

) IPM

1 InsCP

1 InsRel

() FullRing
) WoundFlid
() LSIPM

() Trapeze

@D-adapco
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SPEEDPGIMD machinetypes
ic standard templates

more than 40 bas




SPEEDPGSRD machine types

Examples

@ A little 3-phase motor:

A little 4-phase motor

A 3-phase 12/8 motor

An outside-rotor motor

A stepped-gap 6/2 motor




SPEEDPGDCM machine types

Examples

@ ArcMagnet
Breadloaf
BlockStl
BlockAir
Pliside
Taper
ArcFlat

Melon




SPEECPGWFC machine types CD-adapco

Examples

Drive/Connex
@ WF Square 2 pole AC series

“) WF Round 2 pole 0 DC series

1C shunt
~) WF Round 4 pole

IC sep ex
I WF Square 4 pole
_ WF Square & pole
_) WF DimGroup=dgl 2 pole

' PM Arc magnet




SPEEDN use: Define the geometry The
outline editor

RadsH
Rad1
Gap

LM
Betam
Web
Magwid
Bridge
R_rpf
Motch
gFlat
R_qgf
R_qgff
Edges
Do
Mslotwid
Cweb
Virap
VEdges
Webangle
Inset
Poles
Mmbp
Slots
LamShape
Lamalign
Rad3
Slits
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Squared
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Circle
Auto
50.0000
Mone




SPEEDN use: Select material from the

i CD-ada
material database - peo

" Materials
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® Default

X No data

vatabase |C:\Program Files \SPEEDY2008\Magnet IZZIE:r'\-'1"-.,rr|a|;|r|et—r'-I' l Search |

l Default |




SPEEDN use: Definitionof the material using
the Data Base Manager programs

. Steel editor - W19 29 gage
Deseription Magnetization | Losses | Mechanical| Electrical | Thermal| Datasheet |
Units for 8|7 |

B vs H for M19 29 gage
Units for 4 |A/M hd

—=— oc - urve
Plot

¥ pc I© o
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@ standard © white o)
®

" black

e s net database manager E]@
Scale
" Automatic H H -
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Print chart ‘
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& pc
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Database Editor

Magnet Comparator

Database Translator

) Magnet Editor X Close ? Help ‘ About ‘

Title |BMN-38EH/S

i 1.2200
1 Steel database manager Remanent flux density, Br |

|5P§ Steel D B M Intrinsic coercivity, Hcj |2.38?0E+06

100000 150000 200000

250000 300000

H (A/m)

Relative recoil permeability, MuRec |1":J300

 Save X Close ? Help

Database Editor

Temperature coefficient for remanent flux density, CBr |'0'1100

Steel Comparator Temperature coefficient for intrinsic coercivity, CHcj |'O'E‘000

Density, DMag |?500.0000
Database Translator

Save Cancel ? Hel ‘
X Close ? Help v's x 7o




SPEEDN use: Definitionof the windingd The

winding editor
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Hamomc | wdg Factars.




SPEEDN use: TheTemplate editord input data for

. . CD-adapco
calculation options, temperature, control parameters, etc. =

L Template Editor

Windings

Connex Throw CPP

WdgType Lap PPATHS PCWire

NSH 1

WireSpec SFill

WireSpec2 None

WireSpecA None

WireCR / / /

Ext . . . CoilFill
X_R

Slot insulation parameters

TopStick false wTstick 0 hTstick Liner
TwijwWid 2.0000 Twijleg 3 jThk . ct_Liner 0.2000
PhswWid 2.0000 Phsleg 3.5000

Multi-phase
NumPoly 1 uMizd UM23c . uM3id
PolyOffs 1 uMi2q uUM23g . uM3iq

\Vs2

Inductance
XL Control

RPM Vs 24.0000 Drive [ DCSource Fixed DC
Lext ISp 15.0000 DuCy 0.5000 Sw_Ctl _ gamma 0.0000
CalcLg HBA 8.0000 HBtype Constant dqg0 alpha6é
PSSlot ChopType Soft  FixfChop I5Chopl2 fChop uCFR
EMF SVmode Auto  VGCoefft 1.0000 wuw_MsSvM MIX
EMFCalc uVdm uVgm PGain . IGain
RotSteps |G d 1.0000 G g 1.0000 G_dg
NumPoly 1 PolyOffs 1 SolvMG
Bifilar false  NphUni 4  kBif
SEEIEBNEY Drive Circuit Parameters
0.0000 0.0000
0.0000 0.0000 p L
0.0000 ( 1.0000 UBkDiode
72.0000 Cdc 0.0000 dc Ldc

Bl Template Editor




SPEEDN use: GraphicalOutputd range Of@p_adapco

graphical feedback available —




