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GOING GREEN WITH ENERGY SAVING – EFFECTIVE USE OF 
ELECTRIC MOTOR DRIVEN SYSTEMS     



A.
ONE DAY COURSE

Day/Date: 
Friday 28/01/11 

Time: 

0800hrs – 1730hrs. 
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OR        
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B.
EVENING COURSE
Day/Date: 
Mon 21/02/11, Wed 23/02/11 & Fri 25/02/11 

Time: 

1800hrs – 2100hrs.
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Venue: 
Singapore Polytechnic Graduates’ Guild (Gate ‘4’), 

 
1010 Dover Road Singapore
PDU:

Course A - 7 Points



Course B - 6 Points
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Introduction

Recent attention focused on energy efficiency and savings potential of motor driven systems has resulted in an industry wide re-examination of motor efficiency and motor driven systems design as a major user concern. Because of the general misunderstanding of the question of efficiency, many motors and motor driven systems had been misapplied, with the result users are not receiving what they are paying for, or are not taking advantage of energy savings that may well exist.

Course Objective & Description

The objectives of this course is designed for the benefits of Project Managers, Maintenance Personnel and Technical & Design Personnel who are involved with the design, selection, installation, operation and maintenance of motor driven systems for plants and building facilities with a special focus on energy efficiency measures. . Moreover, simplified calculation methods on how to compute energy consumption and to identify losses and pin-point where energy consumed by motor driven systems is wasted will be given.
The course provides the participants with a simplified approach and clear understanding of the essential parameters and operational characteristics of DC and AC motors as applied to industrial drive systems using specific examples. Throughout the course, several measures of improving the energy efficiency will be explained
REGISTRATION FORM
[image: image6.png]




Venue: 
Singapore Polytechnic Graduates’ Guild (Gate ‘4’), 

 
1010 Dover Road Singapore
Please bring along you Membership Card for the course for our verification.
Course will be conducted only with minimum 20 registrations. 
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Kindly complete the followings and email this page to ieaust.singapore@live.com.
To: Institution of Engineers Australia – Singapore Group
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CROSS the course you wish to attend:

I will be attending the Engineers Australia, Singapore Group one-day course in
January 2011 - Friday, 28th January 2011 from 0800hrs – 1730hrs.
I will be attending the Engineers Australia, Singapore Group 3-evenings course in February 2011 - Monday 21/02/11, Wednesday 23/02/11 & Friday 25/02/11 from 1800hrs – 2100hrs.
Fees:

IEAust (SG) Member

-
SGD 40.00

Non-Member


-
SGD 70.00

Member’s Name: __________________________________________________

Membership No: __________________________________________________

Contact No: ______________________________________________________
Email: __________________________________________________________

Payment: 

· Cheque payable to "THE INSTITUTION OF ENGINEERS AUST S G" or; 

· Electronic Payment/Transfer to DBS Account 001-900769-0 & advise the transferred date by email ieaust.singapore@live.com. 
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Who Should Attend 
Facility and Plant Engineers, technicians, contractors and inspectors engaged or involved in the operation and maintenance of Plant Facilities and Motor Drive Systems.

Biography of Lecturer
Er. Lee Keh Sai is a Chartered Electrical Engineer and a Registered Professional Engineer with more than 45 years of industrial experience. He specializes in Electrical Power Engineering, Energy Management and Power Quality Solutions,

Er. Lee is the Principal of K.S Lee & Associates which he established in 1970. He has Provided Consultancy Services to many MNCs and SMEs. Prior to the establishment of his Consultancy Services, he has had senior positions in the electricity department of the Public Utilities Board and later with Shell Eastern Petroleum at Pulau Bukom Refinery Complex.
Er. Lee has served in many Professional Associations, Government Agencies and Technical Educational Institutions. Currently, he is serving as a member of the Strata Titles Boards.

Course Content

The first part of the course will provide the participants with a comprehensive review of DC and AC motors and the second part will cover the selection and application of motors to industrial drive systems with a special focus on energy savings.

A)
Introduction of Motor Driven Systems


1.
Machine mechanics and heat


2.
How does the induction motor work?

3.
Speed of a motor and load system 


4.
Motor as an energy converter


5.
Current and torque relationship of an induction motor


6.
Motor selection for industrial drives


7.
Factors that characterize motor operations


8
Motor driving a load having inertia


9.
Motors driving a linear motion load

10.
Energy saving potentials and some means to achieve energy savings


11.
Energy savings calculations


12.
Determination of motor load and efficiency under actual operating conditions


13.
Variable speed application


14.
Torque-speed curve of an induction motor


15.
Basics of applying drives


16.
Energy savings opportunities


17.
Energy savings opportunities in applying motors and variable speed drives


18.
General centrifugal application for pumps and fans


19.
Fans and fan performance characteristics


20.
Fan laws


21.
Efficiency of fans, change of air density on pressure and power consumption



for constant flow.

22.
Selection of fans


23.
System characteristics curve


24.
Duct system pressure loss


25.
Fluid flow in piping and ducts


26.
The flow energy equation


27.
Flow of air in ducts


28.
The continuity equation


29.
Volume of air flow


30.
The D’Arcy formula 


31.
Pumps and system characteristic curves


32.
Power absorbed by pumps in series and parallel operation
B)
Comprehensive review of DC and AC motors. Topics cover will be:


1.
Principle of DC motors


2.
Back EMF in a DC motor and role of back EMF 



3.
Voltage equation of DC motor


4.
Power equation of DC motor


5.
Torque developed in a DC motor


6.
Efficiency of DC motor


7.
Condition for maximum mechanical power in DC motor


8.
The speed and speed control of DC motor


9.
Characteristic curves of DC motors


10.
Selection and application of DC motors

C)
AC Induction Motor


1.
Classification of AC motors


2.
Principles of operation of induction motor and mechanism of rotation of rotor


3.
Speed of rotating field


4.
Frequency of rotor EMF and rotor current and slip


5.
Production of rotor torque


6.
Starting torque and key parameters governing it


7.
Starting torque with constant and variable supply voltage


8.
Condition for maximum starting torque


9.
Rotor EMF and reactance under running condition


10.
Full load torque under running condition


11.
Torque-slip and torque-speed characteristics

D)   Synchronous Motor


1.
Principle of operation of synchronous motor


2.
Important features of synchronous motor


3.
Synchronous motor on no-load and loaded conditions


4．
Effects of increased load on synchronous motor with constant excitation


5.
Torque developed by a synchronous motor


6.
Effect of excitation on armature current and power factor – 



performance curves or V curves of a synchronous motor 


7.
Starting of synchronous motor


8.
Power factor correction by synchronous motor
