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ndustrial processes and applications

consume nearly half of the electrical

energy produced in developed coun-

tries today. Electrical drive systems

used for energy conversion are respon-

sible for a majority portion (approxi-

mately 63 percent) of the total amount

of consumed energy. Even modest

increases in the efficiency of drives used

for electronic speed control of AC

induction motors can yield substantial

returns in energy savings and productiv-

ity over the product life-cycle. For these

reasons it is imperative to make

informed choices when specifying

motor and motor control equipment.

AC drives are among the most

important devices deployed in machin-

ery and facility automation applica-

tions. Gone are the days when an

inverter drive was a complex and

expensive investment. Water resistant,

dust protected inverter drives are as

easy to install and as simple to use as

basic mechanical speed control devices,

such as belts, clutches, two speed gear-

boxes and low reduction gearboxes.

By Darrow Hanesian

Specifying An AC Induction
Motor Drive Platform
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AC Drive Advantages
An AC inverter drive can be installed

virtually anywhere, without the need

for a protective cabinet, it is not suscep-

tible to oil mist, atmospheric moisture

or low pressure water jets, it is also a

very clean alternative as it does not pro-

duce oil leaks, oil mist, dust or debris

like gearboxes, belts and chains. In

many cases using an IP65 ingress pro-

tected drive is a lot less expensive than

the purely mechanical alternatives; this

is particularly true of conventional

heavy gearbox types providing limited

speed variation but adding significantly

to the cost and the weight of a machine

or an installation.

Addressing one of the most pressing

issues in the competitive industrial mar-

ketplace, the use of an AC drive can

substantially improve efficiency and

reduce energy usage by a huge margin,

particularly compared to clutches that

absorb energy for speed control and

worm gearboxes that can be as little as

60 percent efficient. There are also huge

benefits to replacing soft start equip-

ment that does not provide intelligent

speed control or the level of energy sav-

ing that a drive can deliver.

Also referred to as variable fre-

quency drives or VFDs, the latest

developments in AC drive technology

have brought to market standard and

custom products that blend affordabil-

ity, compact size, and simplicity. When

controlling the speed of an AC motor,

there are three main VFD platforms

from which to choose, including:

Volts/Hertz (V/Hz), Open Loop Vector

and Closed Loop Vector.

While each platform offers distinct

advanced technological features and

benefits, it can be confusing when trying

to specify which level of AC drive tech-

nology is appropriate for a particular

application. Following is an overview of

the main benefits of each VFD platform. 

V/Hz platform
V/Hz technology is the most econom-

ical and easiest platform to apply. The

drive controls applied voltage and fre-

quency to an AC induction motor, with

the rotor of an induction motor magnet-

ically coupled to its stator through an

induced magnetic field.The speed at

which the magnetic field rotates is

known as synchronous speed and can be

determined by the following equation:

n = 120 * f / N

Where n = synchronous speed
120 is an electrical constant
f = applied frequency
N = number of motor poles

Reducing applied frequency to an

induction motor causes the magnetic

field to rotate at a slower speed.  

Open Loop Vector Platform
The design architecture of open loop

vector drives is similar to V/Hz drives.

However from a hardware standpoint,

the main difference is the addition of

current sensors, with the biggest overall

difference in firmware. Open loop vec-

tor (OLV) drives use sophisticated motor

control algorithms that independently

control magnetizing current and torque

producing current. The benefits of OLV

drives are higher starting torque, more
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accelerating torque, better speed regula-

tion, improved torque production at low

operating speeds, as well as control in

both speed and torque modes.

Closed Loop Vector Platform
In a closed loop or CL vector drive,

there is typically a more sophisticated

processor used for motor control as

well as a feedback device located at the

motor. The feedback device is usually

an encoder that monitors speed and

position. By reporting this information

back to the drive it is able to make

adjustments to ensure accurate control

of speed, torque and position. So as a

result, the main benefits are better

speed regulation, full torque production

at 0 speed, basic positioning and elec-

tronic gearing.

Common Applications
In many applications, low price and

simple speed control are required. With

these requirements, the V/Hz drive is

the best bet. It is the simplest to install

and has the lowest price of the three

technologies. In fact, V/Hz drives are

frequently replacing older forms of

motor control. Technologies such as

mechanical variable speed drives, solid

state starters and conventional motor

starters are all susceptible to the price,

performance and simplicity of V/Hz

drives. Common applications for this

type of technology include centrifugal

pumps and fans, conveyors and mixers.

With centrifugal loads, there is an

added benefit of energy savings when

using a variable frequency drive for

control.  To illustrate, there are a set of

physical properties known as the affin-

ity laws that govern centrifugal loads:

Q is proportional to n
P is proportional to n2

Hp is proportional to n3

Where: Q is flow
n is speed
Hp is Horsepower

Figure 1 illustrates the benefit of

using V/Hz drives to control flow

instead of dampers, inlet vanes or throt-

tling valves. A small drop in flow

results in a large drop in power con-

sumption. For example, a fan operating

at 80 percent flow consumes only 51

percent of the energy required to oper-

ate the same fan at 100 percent flow.

Certain applications require a little

more capability than simple speed con-

trol. In applications requiring tighter

speed regulation and high starting/accel-

erating torque, an open loop vector drive

is appropriate. Figure 2 shows how an

OLV drive dynamically responds to a

100 percent step change in load, with
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the motor operating at 50 Hz with no

load applied.  

OLV drives today have achieved a

level of performance and simplicity

that frequently allow users to replace

older DC drives without affecting per-

formance. Common applications bene-

fiting from OLV technology are extrud-

ers, filling machines, forming machines

and presses.

So when is it appropriate to select a

CL vector drive over an OL vector

drive? Closed loop vector drives are

capable of controlling the motor speed

down 0 Hz while producing “holding

torque.” 

Additionally, CLV drives need feed-

back to close the speed and position

loops. Therefore a feedback device

(typically an encoder) is required on the

motor. This feedback allows the drive

to continuously monitor speed and

position, making corrections as needed.

And performance comes at a cost. More

advanced microprocessors and feed-

back devices for CLV applications are

expensive; however, CLV systems are

migrating into areas once reserved for

high end servo technology and the sys-

tem price compared to servos is dramat-

ically less, due to the better cost struc-

ture of asynchronous induction motors

versus synchronous servo motors.

Common applications for CLV drives

are lifts, hoists, incline/decline convey-

ors and extruders of fragile material. 

Conclusion
Simplicity is another factor in select-

ing the right technology for a specific

application. It is difficult to justify

using a closed loop vector drive in a

simple speed control application. While

the CLV drive is perfectly capable, it

would be cost prohibitive and require

an unnecessary level of expertise to

implement. Conversely, to apply a

V/Hz drive in an application requiring

torque control would certainly yield

unsatisfactory results compared with an

OLV drive. Each of these technologies

has its place in the industry today. The

key is to weigh cost, performance and

simplicity to determine the correct

drive for your requirements.

Darrow Hanesian is Global Product
Manager for Lenze.

Circle 58 on Reader Service Card

68 ELECTRICAL LINE March / April 2012  

Circle 60 on Reader Service Card

ELECTRICAL
SUPPLY Ltd.

Dealers in New & Reconditioned
Electrical Material

• Circuit Breakers
• Motor Control
• Industrial Lighting
• Explosion Proof

• Transformers
• Electrical Supplies
• Contactors & Relays
• Wire & Cable

5838 - 87A Street, Edmonton, AB  T6E 5Z1
Tel: (780) 466-8078     Fax: (780) 468-1181

1-800-661-8892     http://www.falvo.com

WANTED
YOUR SURPLUS ELECTRICAL INVENTORY

Circle 59 on Reader Service Card

YOUR CANADIAN MANUFACTURER OF  
METALLIC FLEXIBLE CONDUITS AND  

DISTRIBUTOR OF  
SPECIALTY PRODUCTS  

 
CONTACT US FOR INFORMATION 

P.O. Box 665, Cobourg, Ontario   K9A 4R5 
Phone:  905.355.2959   *   1.800.561.4216            

Fax:  905.355.3384   *   1.800.230.9753 
Email:  sales@superiorflex.com        Website:  www.superiorflex.com 

2012 

E-LINE V18,2_Layout 1  4/20/12  9:14 AM  Page 68



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 10%)
  /CalRGBProfile (Apple RGB)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


