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Training in the latest versions for SPEED users

Introduction to SPEED for new users

Overview

# Aims
— Learn how to design modern electric machines with SPEED
— Discover new features in SPEED

# What type of electric machine?
— Brushless permanent-magnet 

N All types : BLDC, BLAC, IPM, SPM, Radial and Axial-flux
N Special attention to generators and regeneration

— Wound-field AC generators
— Induction machines
— Synchronous reluctance machines
— Switched reluctance machines
— Drives & Controls are covered for all machine types
— Generating operation covered for all machine types

# Why is this type of course important?
P We're on a historic boundary between classical analysis and modern numerical methods
P We need to understand how these are related and how to make them work together

# Is this course about design, or theory, or SPEED software?
P The SPEED software is used to practise design and illustrate theory
P It works for new engineers as well as experienced engineers

# Who presents it?
— Prof. Tim Miller, original creator of SPEED, consultant to CD-adapco, 
— 40-year industry veteran, author of 9 books

# Will I get a SPEED training certificate?  — Yes
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Martedi,  8 Novembre (a.m.)

# BRUSHLESS PERMANENT MAGNET MACHINES
—Designing a Brushless IPM AC motor with sinewave drive, using

PC-BDC.  Torque.  The phasor diagram and voltage locus diagram. 
Resistance, EMF, and inductance.  Saturation effects.  The i-psi GoFER
and the embedded FE solver.    Multi-layer IPM.   The open-circuit
magnetic field. Precise EMF calculation. Cogging torque calculation.  
Demagnetization

# Steel data preparation.  

# Designing a Fractional-slot BLDC Motor with Sine or Squarewave
Drive, using PC-BDC.  Choice of slots and poles; winding design.  MMF
harmonic effects.  Advanced loss calculations including harmonic losses,
slot-modulation losses, special magnet losses. 

# Cogging torque, and how to minimize it.

# Drives and controls. The Dynamic design function in PC-BDC.       
The voltage locus diagram.  Torque/speed characteristics;  Flux-
weakening;  constant-power speed range.   Current regulators. Control of
switching frequency and current ripple.   kT and kE, and their relation to
inverter selection. The machine characteristics utility in PC-BDC.
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#  Designing a wound-field AC generator using PC-BDC.   
—Salient-pole and cylindrical- rotor types

# Precise EMF calculation.  Inductance analysis.  Short-circuit ratio;
synchronous reactance.  

# Generator characteristics : open-circuit, short-circuit, and others

# Specification of loads: V-*, I-(, P-V, I-PF, etc.  The voltage-driven
embedded finite-element solver.

# Sudden short circuit fault. Multi-phase machines;  high- speed
machines; superconducting machines.  

# Thermal calculations in PC-BDC.  
—Detailed example of the Hot10 model

# Designing an Axial-flux machine using PC-AXM.   Theory of axial-flux
machines.  Choice of slots and poles; winding design.  EMF calculation. 
Inductance.  Performance calculations.

Many of these
generator calculations
apply to permanent-
magnet machines also

PC-BDC

PC-AXM

Tuesday,  8 Nov (p.m.)



Mercoledi,  9  Novembre  (a.m.)

# Designing a 3-phase Induction Machine using PC-IMD.  

# Theory & operation.  The equivalent circuit, with detailed explanation of all
its parameters.  Effects of saturation on magnetizing and leakage
reactances.  

# Using the finite-element GoFER with PC-IMD.

# Doubly-fed (slip-ring) machines, with different rotor circuits and slip-energy
control methods. 

# The direct simulation of the induction machine using connection matrix
methods with finite-element-calculated primitives.  

# Designing a Single-phase Induction Motor using PC-IMD.  Principles of
single-phase motors; auxiliary circuits; methods of calculation.
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# Reluctance machines and weak-magnet machines
— Increasingly important, because of concerns about magnet availability

# Designing a synchronous reluctance/IPM hybrid machine  
using PC-BDC
— Several reluctance machines and weakly-magnetized hybrids can be

modelled in PC-BDC, with all the functionality of the GoFER, the
embedded solver, and the drives and controls simulation

# Designing a Switched Reluctance Machine using PC-SRD,
including drive, control, and finite-element GoFER. 
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