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Start with the Basics

Choosing between a VFD and ECM isn't simply a matter of comparing motor efficiencies.
The right approach depends on the application, operating range, controls, serviceability,

and how the equipment will actually operate.

VFD + AC MOTOR

[VFD] + [AC MOTOR]

A variable frequency drive adjusts the
frequency and voltage supplied to an AC
motor, allowing motor speed to change
based on system demand.

« Larger motor sizes
. External speed or pressure control
« Flexible motor / drive selection

« Independent component service

ECM

[ ECM MOTOR + INTEGRATED
ELECTRONICS ]

An electronically commutated motor
combines a permanent-magnet motor with
integrated electronic controls to provide
variable-speed operation.

Smaller horsepower applications

Strong part-load efficiency

Integrated speed control

Compact equipment design
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VFD vs. ECM at a Glance

Motor / control arrangement

Separate motor and drive

Motor and electronics

integrated
Variable-speed capability Yes Yes
Part-load efficiency High High, particularly at lower

speeds

Typical horsepower range

Broad; well suited to larger
motors

Common in smaller motor
applications

Controls integration

Highly flexible

Depends on motor / control
package

Component replacement

Motor and drive serviced
separately

Electronics commonly integral
to motor

Installation

Separate VFD and associated
wiring

More integrated package

System flexibility

High

Application dependent

Service considerations

Familiar, independently
replaceable components

May require assembly
replacement

Harmonics

Standard VFDs typically
generate less harmonic
distortion than ECMs; ultra-
low-harmonic (ULH) options
are also available when more
stringent harmonic
performance is required

Integrated electronics can
produce higher harmonic
distortion; performance varies
by motor and manufacturer

Reliability options

Bypass and redundant VFD
packages available for critical
applications

Redundancy typically
addressed through
fan/equipment configuration
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Advantages, Tradeoffs & Controls

VFD + AC MOTOR

Wide motor-size range

Flexible speed control

Broad BAS compatibility

Configurable motor protection

Bypass and redundant package options
Motor and VFD generally replaceable
independently

CONSIDERATIONS

« Separate drive and wiring
« Drive environment / location matter
« More external components

ECM

Strong part-load motor efficiency
Integrated speed-control electronics
Compact package

Can simplify equipment-level control

CONSIDERATIONS

» Horsepower range may be limited

» Control capabilities vary

« Integrated electronics affect
replacement strategy

Variable speed is a capability.

The control sequence determines how that capability is used.

SYSTEM
DEMAND

BAS / EQUIPMENT
CONTROLLER

> VFD ORECM |—»  FAN

SYSTEM
RESPONSE

Speed Command | Pressure | Airflow | Temperature | Network Communication
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Controls Considerations

Variable speed alone does not determine how a fan system operates. The control
strategy determines why, when, and how far the fan changes speed.

Speed command

Analog, digital/network, or drive-based
control

Varies by motor; may include analog,
PWM, digital/network, or preset speeds

Control location

External VFD, BAS, or equipment
controller

Often integrated into motor/equipment
controls

Constant airflow

Requires appropriate control logic and
airflow feedback

Some ECMs can provide integral
constant-airflow control

Constant pressure

Common with pressure sensor and VFD
control loop

Available with some ECM/controller
packages

BAS integration

Typically broad; native communication
capabilities and available points vary by
drive

Highly product-specific

Expanded I/O

Can accept sensor and equipment inputs
for local control, run-enable, override, and
related functions

Capabilities vary by motor/controller
package

Operating data & feedback

Can provide extensive operating data and
trends such as speed, frequency, current,
status, alarms, and other drive-specific
points

Available operating data and feedback
vary significantly by ECM/controller

Field adjustability

Generally high, with configurable drive and
control parameters

Product dependent

Commissioning

Drive parameters and control sequence
must be coordinated

Motor programming/settings and
equipment controls must be
coordinated

Diagnostics & trending

Local and BAS-accessible operating/fault
information can support troubleshooting,
trending, and system analysis

Diagnostic and trending capabilities
vary substantially by ECM/controller

Replacement &
reconfiguration

Replacement drive can typically be
configured for the application

Replacement may require the correct
motor, programming, or configuration
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Beyond Speed Control

ADDITIONAL VFD CAPABILITIES TO CONSIDER

A VFD does more than vary motor speed. It can also provide capabilities related
to protection, reliability, control, and operating insight.

PROTECTION

VFDs provide configurable motor protection and fault
monitoring, including:

Phase imbalance

Phase loss

Ground fault

Overvoltage / undervoltage

Overcurrent

Other drive- and application-specific protective
functions

RELIABILITY

For critical applications, VFDs can be incorporated
into bypass or redundant drive packages to provide
additional operating flexibility if a drive or associated
component fails.

BYPASS | REDUNDANT DRIVE PACKAGES

INDEPENDENT CONTROL

Expanded VFD I/O can allow the drive or control
package to interact directly with:

 Pressure sensors

Flow sensors

Damper position

Valve position

Run-enable signals

Override functions

Depending on the application and control
architecture, this can allow local control of a
system setpoint or selected functions without
relying entirely on the BMS.

OPERATING INSIGHT

VFDs can make a significant amount of operating
information available locally and through the BAS.
Depending on the drive and integration, that
information can support:

OBSERVE — TREND — DIAGNOSE — OPTIMIZE

This visibility can support maintenance planning,
system diagnosis, and energy-reduction efforts.

AN EVOLVING OPTION | VFDs can also be paired with permanent-magnet motor technologies, providing another path to high
part-load motor efficiency while retaining many of the control, monitoring, protection, and system-
integration capabilities associated with a VFD.

/N HARMONICS MATTER

Standard VFDs can offer lower harmonic distortion than ECMs, while ultra-low-
harmonic VFD options provide another level of harmonic mitigation when
required. Harmonic performance should be evaluated as part of the overall
electrical system, including applicable IEEE 519 requirements at the point of
common coupling.

VY VARITEC"
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Which Direction Does Your Application Point?

Use these considerations as a starting point - not a scorecard. The final decision

should reflect the complete system.

Smaller individual motor sizes (Fan-
array redundancy is part of the equipment
strategy)

Significant part-load operation

Compact packaging is beneficial

Integrated speed control fits the
sequence

ECM controls align with the application

Larger horsepower is required

Extensive BAS integration is needed

Control flexibility is a priority

Bypass or redundant drive options are
needed for critical applications

Independent component replacement
is preferred

Future operating requirements may

change

BOTH COLUMNS APPLY?

When both technologies satisfy the basic requirements, evaluate the complete system.

FAN OPERATING CONTROLS REDUNDANCY
SELECTION RANGE
SERVICE FIRST LIFECYCLE FUTURE
STRATEGY COST COST FLEXIBILITY
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Before You Select...

ASK THESE 10 QUESTIONS

01 What airflow and static pressure are
required at design conditions?

06 Does the BAS need to communicate
directly with the motor or drive?

02 Where will the fan operate most of
the year?

07 What happens if the motor or
electronics fail?

03 What is the required motor
horsepower?

08 Are replacement components readily
available?

04 How much turndown is expected?

09 What does the owner or service
team prefer to maintain?

05 What control signal or sequence will
command fan speed?

10 How might the system's operating
requirements change in the future?

NEED HELP EVALUATING AN APPLICATION?

Varitec Solutions can help evaluate the fan, motor technology, controls, and operating
requirements to find the approach that best supports the system.

TALK WITH A VARITEC SOLUTIONS SALES ENGINEER —
info@varitecsolutions.com

A Varitec Solutions Engineering Resource

www.varitecsolutions.com
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