
Invertek Optidrive Eco Variable Frequency Drives

(VFDs) – Comprehensive Technical Overview

Introduction

The Invertek Optidrive Eco series is a line of high-performance AC variable frequency drives specifically

engineered for fan and pump control applications. These drives are designed to maximize energy efficiency

in HVAC systems, water pumping stations, and other variable-torque applications, while providing advanced

motor  control  features  and  robust  connectivity.  The  “Eco”  designation  highlights  the  drive’s  focus  on

energy-optimized  motor  control and  intelligent  application  features  that  help  users  reduce  power

consumption, improve process control, and prolong equipment life. With a wide power range and support

for multiple motor types,  Optidrive Eco VFDs offer a versatile solution to modern automation needs in

building services and industrial pumping systems.

Technical Specifications Overview

Optidrive Eco VFDs cover a broad range of ratings and come in different enclosure options to suit various

environments. Key specifications of the Optidrive Eco include:

Input Supply: Operates from 200 V up to 600 V AC, available for single-phase or three-phase mains

(±10% tolerance), at 48–62 Hz line frequency . This flexibility means the drive can be deployed

globally on common supply voltages (e.g. 208–240 V, 380–480 V, and 575 V systems). 

Power Range: Supports motor sizes from 0.75 kW to 250 kW (approximately 1 HP to 400 HP) in its

standard product lineup . This wide range covers small pumps and fans all the way to large

industrial machinery. Each drive is capable of delivering full rated power within its voltage class. 

Overload Capacity: Rated for 110% overload for 60 seconds (and up to 165% for short 4-second

bursts) without tripping . This provides sufficient headroom to handle transient conditions such

as pump ramp-up, high friction at startup, or fan damper adjustments. 

Output Frequency: Fully adjustable output from 0 Hz up to 250 Hz with 0.1 Hz resolution . This

allows for high-speed operation beyond nominal motor frequency if required for specialized

applications, as well as fine speed control for precise flow/pressure regulation. 

Efficiency: The drive itself operates at >98% efficiency under typical loads , minimizing losses. It

also maintains a high input power factor (displacement PF >0.98)  to ensure efficient power use

from the grid. 

Environmental Ratings: Available in IP20, IP55, and IP66 (NEMA 4X) enclosure variants .

The IP20 models are compact units for clean panel installations (rated for –10 to 50 °C ambient). The 

IP55 versions are dust-tight and water-resistant, suitable for wall-mounting in plant rooms or light

washdown areas (–10 to 40 °C without derating) . For harsh outdoor or washdown

environments, IP66/NEMA 4X units feature a rugged polycarbonate housing that is UV-resistant,

corrosion-proof, and sealed against heavy water jets . These outdoor-rated models can be

directly machine-mounted and operate in temperatures down to –20 °C . 
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Size & Weight: Frame sizes range from small wall-mount units weighing only a few kilograms up to

the largest 250 kW drives weighing over 100 kg. For example, a mid-size 45 kW (60 HP) Optidrive Eco

in IP55 enclosure stands about 540 mm tall and weighs ~23 kg, whereas the 250 kW (around 335 HP)

models in IP55/IP66 can exceed 1.3 m in height and 140 kg in weight . Despite the power, the

design remains relatively compact for easy integration into equipment skids and control panels. 

Invertek Optidrive Eco drives are offered in various enclosure ratings. Pictured are examples of the IP55 outdoor-

rated Optidrive Eco units in multiple frame sizes. These robust enclosures are dust-tight and washdown-capable,

allowing the drives to be mounted near pumps and fans without additional  cabinets.  The largest  frame size

supports motors up to the 250 kW range.

Thermal Management: All models include intelligent thermal protection and cooling. Smaller

frames use integrated fan cooling, while larger units feature oversized heatsinks and temperature-

controlled fans for reliable operation at full load. The drives are specified for operation up to 50 °C

ambient (derating may apply above this) . They also support high altitude operation (up to

1000 m without derating, and up to 2000 m altitude with UL certification) . 

Standards Compliance: The Optidrive Eco carries worldwide certifications: CE marked for the Low

Voltage and EMC Directives, UL/cUL listed for use in North America, RCM compliance for Australia/

NZ, and EAC for Eurasian markets . It is designed to meet IEC/EN 61800-5-1 safety standards

and IEC 61000-3-12 for low harmonic current emission . Built-in EMI filters (up to EMC Category

C1/C2) are standard, ensuring the drive does not introduce excessive electromagnetic noise onto

supply lines . Additionally, the printed circuit boards are conformally coated (standard on IP55/

IP66 units) to IEC 60721-3 3C3/3S3 levels, guarding against corrosion in chemically active or dusty

atmospheres . 

Warranty: Invertek offers an extended warranty (up to 5 years) on all Optidrive Eco units, reflecting

confidence in their long-term reliability and build quality (the drives are manufactured in the UK

under ISO 9001/14001 quality standards ). Key wear components, such as cooling fans and

capacitors, are monitored by the drive’s software to inform maintenance schedules.
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Summary of Capability: With its broad voltage and horsepower coverage, the Optidrive Eco can adapt to a

wide variety of pumping and airflow tasks. It can soft-start and modulate everything from a 1 HP circulation

pump to a 300+ HP centrifugal fan. The inclusion of outdoor-rated models means the drive can be mounted

near the motor it controls (for instance, on a rooftop or next to a pump skid), reducing wiring costs and

complexity.  Overall,  the  technical  specifications  position  the  Optidrive  Eco  as  a  flexible  yet  high-

performance VFD optimized for energy-saving operation and easy integration into building services and

process control systems .

Advanced Motor Control and Performance

One  of  the  standout  features  of  the  Optidrive  Eco  series  is  its  advanced  motor  control  algorithms.

Invertek uses a proprietary Eco Vector control technique (sensorless vector control) that provides excellent

speed and torque regulation without requiring an encoder on the motor. Notably, the Optidrive Eco can

control virtually all common motor types in open-loop (sensorless) mode, including: standard three-

phase induction motors, permanent magnet AC (PM) motors, brushless DC (BLDC) motors, and even high-

efficiency  synchronous reluctance (SynRM) motors .  It  will  also run  line-start permanent magnet

motors (LSPM), which start like an induction motor and then synchronize – a capability that many basic

VFDs do not  offer.  This  broad motor  compatibility  means  users  can pair  the  drive  with  newer  IE4/IE5

efficiency motors (such as interior permanent magnet or reluctance designs) to gain additional energy

savings, all without the cost or complexity of closed-loop feedback hardware. For example, Yaskawa’s latest

HVAC drives similarly highlight the ability to operate induction, surface or interior PM, and SynRM motors

under open-loop control  – a testament to the industry trend that Optidrive Eco embraces to support

modern motor technologies.

From  a  performance  perspective,  the  Optidrive  Eco’s  sensorless  vector  control  ensures  precise  speed

regulation and fast dynamic response to load changes. The drive continuously monitors motor current

and voltage to estimate the motor’s magnetic flux and rotor slip, enabling it to maintain tight control over

motor  speed  and  torque  even  as  load  conditions  vary.  This  is  critical  in  applications  like  building  air

handling,  where maintaining a stable airflow or pressure is  important despite fluctuating demand. The

inverter’s PWM switching frequency is selectable up to an effective 32 kHz , which not only allows fine

control resolution but also pushes the switching noise into higher frequencies – resulting in quieter motor

operation (reduced audible motor whine) and lower torque ripple. The default switching frequency can be

lowered for efficiency or increased to reduce noise, depending on the application’s priorities. Many users

will  run  the  drive  in  its  high-frequency  “quiet”  mode  when  controlling  fans  in  occupied  buildings,  for

example, to ensure the motor noise does not create a disturbance .

Other notable control features include configurable acceleration and deceleration profiles (the Optidrive

Eco can ramp motor speed up or down over anywhere from 0.1 seconds to 10 minutes, allowing gentle

starts/stops to avoid water hammer in pumps or belt slip in fans) . The drive supports both linear and S-

curve ramping. It also offers a choice of stop modes: either ramp-to-stop (controlled deceleration) or coast-

to-stop, and can be programmed to perform a DC injection braking at stop if  needed to hold a motor

stationary.  For  applications  requiring  rapid  braking  without  an  external  braking  resistor,  Invertek  has

implemented an  AC flux braking technique  – this injects a modest over-excitation into the motor to

increase losses and slow it more quickly than normal regenerative decel, providing some braking effect

while keeping the drive cost and complexity low. If stronger braking is required (e.g. for high-inertia fans),

the drive has a built-in brake chopper transistor on most sizes and can be paired with an optional dynamic

brake resistor.
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The Optidrive Eco includes useful control refinements such as a  “skip frequency” band to avoid running

the  motor  at  a  speed  that  causes  resonance  or  vibration  in  the  system .  A  user  can  designate  a

frequency  (or  narrow  range)  to  lock  out,  and  the  drive  will  automatically  skip  over  that  speed  when

accelerating or adjust the setpoint to stay out of the troublesome zone. This is particularly helpful for fan

systems  where  certain  speeds  can  excite  duct  resonances  or  cause  mechanical  vibration  –  the  drive

prevents continuous operation at those resonant speeds, thereby protecting the equipment and reducing

noise.  Many  competing  high-end  drives  (e.g.  ABB  and  Danfoss  HVAC  drives)  offer  similar  resonance-

avoidance features for fan applications as a standard function.

In terms of torque production, while the Optidrive Eco is optimized for variable torque loads (fans, pumps),

its vector control can deliver substantial low-speed torque if needed. At zero speed, the drive can provide a

holding torque by  applying DC excitation,  and throughout  the range it  compensates  for  motor  slip  to

maintain set speed under load. The overload ratings (110% for 1 minute) indicate it is primarily a normal-

duty (ND) / variable-torque rated drive – suitable for fans and pumps which rarely require more than 100%

torque. For applications that do demand heavier overloads (like crushers or cranes), Invertek’s Optidrive P2

series might be more appropriate, but in the HVAC/pumping realm the Optidrive Eco’s torque capabilities

are more than sufficient.

Finally, motor protection is integral to the control strategy. The drive includes an input for a motor PTC/

Klixon temperature sensor and will trip if a high temperature is detected in the motor windings . It also

actively monitors the motor’s estimated temperature (via thermal model) and current to protect against

overload. Should a sudden load jam occur (e.g. a pump blockage or fan stall), the drive’s overcurrent trip

will engage quickly (with <4 ms reaction on digital inputs and fast current limiting in the inverter) . This

helps prevent motor or drive damage in fault conditions. In summary, the Optidrive Eco’s control platform is

robust and modern, offering dynamic performance along with comprehensive motor protection – ensuring

reliable operation in critical infrastructure like building climate control and water supply.

Energy Efficiency and Smart Application Features

Energy saving is the core purpose of the Optidrive Eco, and it achieves this through both high-efficiency

power electronics and intelligent application-specific functions. By varying the speed of pumps and fans to

match actual demand, the drive can dramatically cut energy usage compared to traditional fixed-speed

control methods. The physics behind this is well-established: for centrifugal fans and pumps, the power

required scales roughly with the cube of the speed. Even a modest reduction in speed yields a large

reduction in power draw. For example,  a 20% reduction in fan or pump speed can result in roughly a

50% reduction in energy consumption . This relationship (described by the affinity laws) explains why

installing VFDs on HVAC and pumping systems often yields quick payback through energy savings. Instead

of throttling flow with valves or dampers (which wastes energy as pressure drop), the Optidrive Eco lets you

trim the motor speed so the output exactly meets the demand – no more and no less. 

In real-world terms, this translates to significant cost and energy savings. For instance, one case study

involved retrofitting a supermarket’s refrigeration compressors with Optidrive Eco VFDs in place of fixed-

speed starters. The result was an average 35% reduction in energy consumption for the cooling system,

with a corresponding drop in electricity costs . Another project at an IKEA store in Singapore saw 46

Optidrive Eco HVAC drives installed to replace old star/delta motor starters on the building’s air handlers

and car park exhaust fans.  The upgrade not only  cut the HVAC energy usage significantly,  but also

reduced noise levels from the large fan motors, improving the environment for shoppers and staff .
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These outcomes highlight the Optidrive Eco’s value proposition – by running motors at the optimal speed

and  using  intelligent  controls,  facilities  can  achieve  substantial  efficiency  gains  and  a  quieter,  more

controllable system.

To  support  such  savings,  the  Optidrive  Eco  is  equipped  with  a  built-in  PID  (proportional–integral–

derivative) controller tailored for pump and fan regulation. In  closed-loop control mode, the drive can

take feedback from a sensor (such as a pressure transducer or temperature sensor)  and automatically

adjust  motor speed to maintain a setpoint.  For example,  in a water supply system, you can connect a

pressure sensor on the pipe and program the desired pressure; the Optidrive will continuously modulate

the pump speed to hold that pressure as demand fluctuates . This eliminates the need for separate

PID controllers or complex PLC programming in many cases – the drive itself is the control system. The

internal  PID  supports  multi-setpoint selection  (e.g.  day  vs  night  settings)  and  has  special  modes  like

“sleep” mode and boost. The sleep mode will detect when the feedback indicates no demand (e.g. pressure

stable  with  little  flow)  and  automatically  stop  the  motor  to  save  energy,  then  “wake”  again  when  the

demand returns . This prevents needless continuous running of pumps when all valves are closed or

when a tank is full, for instance. The boost function can be used to slightly overdrive the setpoint before

sleeping (to extend off periods) or to momentarily increase pressure on start to overcome inertia. All of this

logic is configurable via simple parameters, making it easy to optimize for a given application.

Beyond single-loop control, the Optidrive Eco introduces  Optiflow™ multi-pump control technology for

systems with multiple pumps. This is a suite of features allowing one drive to coordinate the operation of

several pumps in a  lead/lag configuration .  In a typical scenario, one VFD-driven pump is the  duty

(lead) unit regulating pressure, and additional pumps can be brought online (across the line or VFD-driven)

as assist units if flow demand exceeds what one pump can supply. The Optidrive Eco can automatically

stage and destage auxiliary pumps as needed (sometimes called cascade control), without an external PLC

. It can alternate which pump is the lead vs lag to balance runtime, and if the lead drive trips or faults, it

can signal a standby drive to take over – providing redundancy for critical systems . All pumps in the

network communicate via a simple built-in network (the Optidrive Eco drives have a master-slave RS485

linking feature for this purpose). Invertek’s implementation allows up to four variable speed pumps to be

coordinated, or a mix of variable and fixed-speed pumps using an add-on cascade controller module. The

Optiflow system handles the complex logic of keeping a constant output (pressure/flow) by adding or

removing pumps and modulating speeds, thereby maintaining efficiency even as demand swings widely.

This is particularly beneficial in municipal water stations or high-rise booster pump systems, where demand

may range from very low overnight flows to peak usage at certain times – the Optidrive ensures that only

the necessary pumps run, at optimal efficiency, at any given time . (For comparison, ABB’s ACQ580 pump

drives  have a  similar  intelligent multi-pump control feature that  balances  the speed and number of

running pumps to minimize wear and energy usage , underscoring that Optidrive Eco is on par with

leading industry solutions in this regard.)

The Optidrive Eco also embeds numerous  protective and diagnostic features tailored to fan and pump

applications. A few examples: Dry-Run Protection can detect if a pump is running with no fluid (e.g. a well

running dry or a pipe burst)  by monitoring the power/current draw and will  stop the pump to prevent

damage.  Pump Blockage Detection learns the normal load profile and can tell  if  the pump impeller is

starting to clog (drawing higher current) . If a blockage is detected, the drive can initiate an automatic

pump cleaning cycle – momentarily stopping and spinning the pump in reverse to try to clear debris .

This feature can save a maintenance visit by dislodging rags or sediment that cause partial blockages. A

related function is “pump stir”, which periodically runs an idle pump at low speed to stir the water . This
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prevents sediment from settling in sumps or pipes during long off periods and avoids the pump seizing up.

For fan systems, there is an equivalent belt break detection (uses the current or speed feedback to sense if

a fan’s belt has snapped and the motor suddenly runs unload) which triggers an alarm to alert maintenance

. Additionally, a “fire mode” is available for smoke extraction and pressurization fans in building safety

systems . In fire mode, the drive will ignore certain trip conditions and run at a commanded speed come

what  may,  ensuring critical  smoke-control  fans continue to operate during an emergency (even if  that

means the drive might self-sacrifice due to overheating – the priority is human safety in this mode). It can

run in forced bi-directional mode as well, to drive smoke extract fans in reverse if needed to purge smoke

from escape routes . Such features align with fire-safety standards and are often required in HVAC drives

for large buildings.

On the energy optimization side, the Optidrive Eco includes an “energy optimized design” which, beyond

the basic affinity law savings, can maximize efficiency at partial loads. Invertek references an  automatic

energy optimizer that fine-tunes the voltage to the motor when running at less than full load, ensuring

minimal core losses without compromising torque. (This is analogous to an “automatic flux optimization”

that some other drives have – it reduces motor flux when possible to save a few extra percent of energy.)

The net result is that the drive itself not only saves energy by speed control, but also operates the motor in

the most energy-efficient manner for a given load. This can further improve the system efficiency, especially

when motors spend a lot of time at reduced speed.

To quantify potential savings, consider a ventilation system that previously ran fans at full speed with outlet

dampers. By installing the Optidrive Eco and using the PID to regulate to a constant duct pressure, the fans

now typically run at 60% speed most of the time. Power use dropped roughly to (0.6)^3 ≈ 22% (one-fifth) of

the original, when at low demand. Over a year, this could translate to tens of thousands of kWh saved. In

pumping, similar scenarios exist (e.g. using pump VFDs in a water distribution network was shown to cut

energy  20–50% in  many  cases ).  The  drive’s  integrated energy  monitoring tools  help  verify  these

improvements: the Optidrive Eco has built-in kWh energy meters (both resettable and cumulative) to track

energy usage . Facility managers can directly read out how much energy the drive has consumed or

saved, aiding in measurement & verification for energy conservation projects.

In summary, the Optidrive Eco goes well beyond basic speed control – it delivers a comprehensive suite of

smart features explicitly  aimed at maximizing efficiency,  uptime, and automation in pump/fan systems.

These  features  often  eliminate  the  need  for  external  controllers  or  custom  PLC  code,  since  the  drive

inherently  handles  scenarios  like  alternating  multiple  pumps,  detecting  faults  (dry  run,  overpressure,

clogging,  belt  break),  and  adapting  to  changing  conditions.  This  not  only  saves  energy  and  extends

equipment life, but also simplifies the overall control system design for the end user.

Connectivity and Integration

Modern automation systems demand connectivity, and the Optidrive Eco is well-equipped in this regard.

Right out of the box, the drive includes built-in support for  open standard fieldbus communications. It

comes with Modbus RTU (RS-485) and BACnet MS/TP networking on board as standard . This allows

the drive to be easily integrated into building management systems (BMS) or SCADA systems commonly

used in industrial environments. For instance, via BACnet MS/TP the Optidrive Eco can communicate with

HVAC control  systems as  a  BACnet  Application  Specific  Controller  device  –  exchanging data  like  speed

setpoints, feedback values, temperatures, and fault statuses with a central BMS. The inclusion of BACnet is

particularly  important  in  the  HVAC  industry;  Invertek  has  obtained  BTL  certification (BACnet  Testing

47

48

48

49

50

51

6

https://www.invertekdrives.com/variable-frequency-drives/optidrive-eco#:~:text=HVAC%20Building%20Services%20Multiple%20fan,Noise%20reduction%20%20%2063
https://www.invertekdrives.com/variable-frequency-drives/optidrive-eco/specification#:~:text=
https://www.invertekdrives.com/variable-frequency-drives/optidrive-eco/specification#:~:text=
https://www.energy.gov/sites/prod/files/2014/05/f16/adjust_speed_pumping.pdf#:~:text=Energy%20www,addition%20to%20energy%20savings
https://www.invertekdrives.com/variable-frequency-drives/optidrive-eco/specification#:~:text=Hours%20Run%20Meter%20Resettable%20%26,meters%20Cooling%20Fan%20Run%20Time
https://www.invertekdrives.com/variable-frequency-drives/optidrive-eco#:~:text=Image%3A%20IP66%20%2F%20NEMA%204X,Outdoor%20IP66%20%2F%20NEMA%204X


Laboratories) for the Optidrive Eco, ensuring it interoperates correctly on BACnet networks. All the major

control points are exposed as BACnet objects,  making integration plug-and-play.  Similarly,  Modbus RTU

connectivity  means the drive  can be polled/controlled by any Modbus master  (typical  in  industrial  PLC

setups or supervisory systems). Users can adjust parameters, read sensor values, or issue start/stop/speed

commands over the network with ease. The communication supports baud rates up to 115.2 kbps for fast

data update rates , and multiple drives can be daisy-chained on the same RS-485 network using unique

addresses.

For higher-level Ethernet communications, Invertek offers a range of  optional plug-in modules that slot

into  the drive’s  expansion port .  These modules  enable  protocols  such as  BACnet/IP,  Modbus/TCP, 

PROFINET IO,  EtherNet/IP,  EtherCAT,  Profibus DP, and DeviceNet . This means an Optidrive Eco can

be integrated into virtually any modern industrial network environment if needed – from an Allen-Bradley

Logix PLC over EtherNet/IP to a Siemens S7 over PROFINET, or a Beckhoff system over EtherCAT, etc.

The BACnet/IP option even features dual Ethernet ports with support for Device Level Ring (DLR) topology

, improving network resilience. Such flexibility is a boon for OEMs and system integrators; the same

drive hardware can be used in different projects and simply outfitted with the appropriate comms module

to  speak  the  local  “language”  of  the  control  system.  It  also  future-proofs  the  installation  –  if  a  facility

upgrades  to  an  Ethernet-based  control  network  later,  the  drives  can  be  upgraded  too  without  full

replacement.

Aside from fieldbus integration, the Optidrive Eco provides other interfaces for local and remote control.

Every  unit  has  a  multi-language  OLED/LED  alphanumeric  display  and  keypad on  the  front .  This

keypad allows technicians to start/stop the drive, change speed (via up/down keys or a built-in “motorized

potentiometer” function), and navigate menus for configuration. The display shows status information like

current,  frequency,  voltage,  and any trip diagnostic  messages.  Invertek also offers an optional  remote

mountable keypad that can be panel-mounted or door-mounted – this is useful if the drive is installed

inside a cabinet or in a hard-to-reach location. A standard 10 V, 10 mA reference output is provided for

wiring a physical potentiometer if manual speed control is desired , and there is a “Hand/Auto” selector

function that can be configured, allowing a user to toggle between local manual control (hand) and remote/

BMS control (auto) easily. In many HVAC installations, this Hand/Auto ability is critical for commissioning

and backup control.

The drive’s I/O complement is quite generous for integration with external sensors and controls: it includes

5 programmable inputs (which can be digital or analog – typically 3 are dedicated digital and 2 can be

either analog or digital) . These inputs can be assigned to functions such as start/stop, preset speed

select, fault reset, fire mode activation, etc., or read analog signals like a 4–20 mA flow setpoint. Two analog

input channels accept 0-10 V, ±10 V, 4–20 mA, etc., with 12-bit resolution . On the output side, there are 2

form-C relay outputs (rated 5 A) for signaling run/fault/trip conditions to external systems, plus an analog

output (configurable 0–10 V or 4–20 mA) that can be used to transmit a variable like speed or load to a

building management system . This analog output might, for example, drive an external gauge or meter

indicating the motor’s speed or the process variable. An independent 24 Vdc, 100 mA supply is built-in for

powering external transducers or for wetting the digital inputs , simplifying wiring since an extra power

supply may not be needed for sensors.

For commissioning and monitoring, Invertek provides the  OptiTools Studio software for PC, as well as a

mobile app, which allow parameter editing, drive cloning, and real-time monitoring via a USB or Bluetooth

interface . The drive supports an Optistick Smart module (with Bluetooth/NFC connectivity) that can
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be used to backup and copy parameters between drives or connect wirelessly for configuration . This

greatly speeds up setup when multiple drives need the same settings (e.g. in multi-fan installations) – an

engineer  can  program  one  drive,  then  transfer  the  config  to  others  in  seconds  using  the  Optistick.

Additionally, the Optistick’s Bluetooth enables drives inside locked panels to be accessed remotely from a

phone or laptop, which is convenient for troubleshooting. On the topic of diagnostics, the Optidrive Eco’s

integrated  data  logging  and  fault  memory is  very  useful:  it  stores  the  last  four  trip  events  with  a

timestamp and snapshot of key data (like output current, DC bus voltage, drive temperature at the moment

of trip) . This helps in identifying root causes of faults. The drive also keeps an  hours-run meter and

counts the energy delivered (kWh) as mentioned , and it features a maintenance timer that can be set to

remind when preventive maintenance is  due (for  example,  it  can flash a warning after  a  programmed

number of run hours to prompt inspection of filters or replacement of cooling fans) .

In terms of  compatibility with automation,  the Optidrive Eco’s  support  of  standard protocols  and its

programmable I/O make it easy to drop into both new and retrofit scenarios. It can function standalone

(controlling a process via its own PID and I/O) or be tightly integrated under a plant PLC or DDC (Direct

Digital  Control)  system.  For  example,  in  a  smart  building,  a  BACnet-enabled  Optidrive  Eco  might  be

commissioned as part of a network where the central BMS supervises dozens of such drives in air handlers

and pump rooms – adjusting setpoints based on time schedules or occupancy and collecting status for

analytics.  Meanwhile,  each  drive  independently  protects  its  motor  and  optimizes  that  subsystem.  This

distributed intelligence approach improves reliability  (no single  point  of  failure)  and scalability.  Even in

retrofits, installers often find that adding an Optidrive Eco to an existing motor can be done with minimal

changes to control wiring – the drive can take the place of a motor starter and then be gradually integrated

with higher-level controls as needed. Its dual control capability (local keypad control vs remote commands)

ensures that maintenance staff can always manually override or control the drive during testing or in case

of network issues.

Safety and compliance are also worth noting for integration: the drive features safe torque off (STO) inputs

on  some  models  as  an  option,  allowing  it  to  be  integrated  into  safety  circuits  to  meet  SIL  or  PLd

requirements (though this isn’t emphasized on the Eco like it is on some industrial drives; for many fan/

pump uses,  a simple contactor is  used for safety disconnect).  The drive’s EMC filters and adherence to

EN 61800-3 (EMC standard for drives) mean it can be used in residential/commercial environments with

minimal interference, an important factor if it’s installed in an office building or near sensitive equipment

.  Invertek  also  provides  extensive  documentation  and  application  engineering  support (via  their

global network of partners) to assist with integration questions, such as connecting to fire alarm panels or

sequencing with other control devices.

In a nutshell, the Optidrive Eco is communication-ready and integration-friendly. Whether you need a drive

that talks BACnet to your building automation system, or one that can simply run a pump on a pressure

sensor  autonomously,  this  series  has  you  covered.  It  marries  the  world  of  industrial  automation  and

building services, giving you the hooks to tie into any system as well as the smarts to run on its own. This

flexibility reduces engineering effort and ensures the drive can fit seamlessly into both legacy and cutting-

edge control architectures.
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Reliability, Diagnostics, and Maintenance

For any critical application like water supply or HVAC in a large facility, reliability is paramount. Invertek has

incorporated several design elements in the Optidrive Eco to enhance longevity and simplify maintenance:

Robust Design: The drive is  engineered for continuous operation in demanding conditions.  Key

components  are  generously  rated  (for  example,  power  devices  and  capacitors  are  specified  to

handle  input  fluctuations  and thermal  stresses  beyond normal  duty).  The conformal  coating on

circuit boards, as mentioned, protects against dust and moisture. Vibration resistance is built-in – the

drive meets IEC 60068-2-6 vibration tests and is designed to handle mechanical shock and vibration

when mounted on machinery . All enclosures from IP20 to IP66 are heavy-duty, with the higher IP

models offering impact-resistant construction suitable for industrial environments. This attention to

hardware quality means the drives can run 24/7 with minimal interruption – evidenced by the multi-

year warranties and reliability track record in hundreds of installations.

Thermal Management and Cooling: The Optidrive Eco uses smart fan control to reduce wear and

contamination. The cooling fans (on sizes that have them) do not run at full speed constantly; they

are temperature-controlled and only ramp up as needed to maintain safe temperatures. This not

only saves a few watts of power but also means less dust is sucked into enclosures over time, and

the fan life is extended (a clogged filter or failed fan is a common cause of drive overheating). The

drive will fault if it detects over-temperature, but also logs if the internal temperature is trending

high, giving a chance for preventive action. For IP66 models, the heatsink is external with a self-

cooling fin design (no fans, maintenance-free cooling) . Additionally, the PCB design separates

power and control sections to isolate heat-generating components from sensitive logic.

Diagnostics: We touched on the fault logging – storing the last four trip events with a timestamp

and key values . When troubleshooting, a technician can scroll through the trip log on the keypad

to see, for example: “Undervoltage Fault at 12:45, DC Bus=310 V, Output Current=5.0 A, Heatsink

Temp=50°C”. This is immensely helpful in determining if a fault was due to supply issues, overload,

or ambient conditions. The drive also has a real-time status monitor mode where you can observe

variables like output frequency, current, torque, PID feedback value, etc., in live operation. This aids

in commissioning and verifying that the control loops are functioning as intended.

Maintenance Indicators: The  Optidrive  Eco  can be  programmed with  a  maintenance interval

timer – for instance, after every 10,000 hours of run time it can trigger a reminder (display message

or relay) to check the motor and pump, lubricate bearings or clean filters . It also keeps track of

the cumulative hours run and even the running hours of the internal cooling fan (so that the fan can

be replaced proactively around its expected lifespan) . The drive’s design life is such that, barring

external  factors,  it  will  run  for  many  years;  by  tracking  these  metrics,  it  helps  users  perform

preventive maintenance rather than reacting to failures.

Auto-Restart and Fault Handling: For certain non-critical faults, the drive can be set to automatic

restart mode. For example, if an under-voltage trip occurs due to a momentary dip in supply, the

drive can automatically clear the fault and resume operation after a short delay (configurable retries

and delay time). This is useful in unmanned locations where trips might otherwise require manual

reset. Of course, for serious faults (like a motor overload or short-circuit), it will latch off to protect

the system until inspected. The drive’s fire mode, as described, will override trips, but outside of fire
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mode  it  takes  a  conservative  approach  to  fault  handling  to  safeguard  the  motor  and  driven

equipment.

Quality and Testing: Each Optidrive Eco unit undergoes thorough testing at the factory. Invertek

(now part of  Sumitomo Heavy Industries) adheres to strict quality controls. The drives are built

under ISO 9001 certified processes . Additionally,  because they ship worldwide, there’s a high

degree  of  consistency  and  documentation  in  manufacturing.  This  reliability  has  been  proven  in

diverse installations – from remote water pump stations in the Australian outback to skyscraper

HVAC systems in Singapore. Invertek often publishes case studies where their drives run in tough

conditions (high humidity, poor power quality, etc.) and maintain uptime. For example, in a Middle

Eastern water treatment plant, Optidrive Eco units with IP66 protection were used outdoors in

50°C heat and sandstorms, and continued to perform reliably where lesser-rated drives might

fail (a hypothetical scenario illustrating the drive’s resilience).

Support  and  Firmware: Invertek  provides  firmware  updates  for  the  Optidrive  Eco  when

improvements or new features are added, which can be applied via the OptiTools software. They also

maintain an extensive  knowledge base (the “iKnow” VFD Knowledge Base) and global support

network  for  assisting  users.  This  means  if  any  issues  arise,  expertise  is  on  hand.  The  device’s

documentation includes comprehensive user guides with parameter listings, application notes,

and troubleshooting guides – enabling in-house technicians to resolve most situations without delay.

The commitment to support and continuous improvement further enhances the long-term reliability

of choosing Optidrive Eco.

To sum up, the Optidrive Eco is not only energy-efficient and feature-rich, but it is also built to be a set-and-

forget solution as much as possible. It actively helps users detect problems (like a blocked pump or broken

fan belt) before they cause major damage, and it weaves itself into maintenance routines through smart

tracking of usage. This reduces unplanned downtime. In critical infrastructure applications, these qualities

are just as important as the raw performance specs. A drive that can keep running or gracefully handle

faults  and  make  maintenance  predictable  is  invaluable.  The  Optidrive  Eco’s  design  shows  a  holistic

approach: it’s not just a motor controller, but a guardian of the motor and an intelligent node in the larger

system, ensuring efficient and reliable operation throughout its life.

Conclusion

Invertek’s Optidrive Eco VFD series stands out as a comprehensive solution for variable-speed control of

fans, pumps, and HVAC machinery. It combines a broad electrical capacity (up to 250 kW motors on 600 V

supply) with a  focused feature set that addresses the specific needs of energy-efficient pump and fan

operations. Users benefit from advanced controls – such as sensorless vector capability for virtually any

motor  type  and integrated  multi-pump coordination  –  without  the  need for  external  PLCs  or  complex

wiring. The drive’s emphasis on  energy savings is backed by real-world results, often achieving 20–50%

reductions  in  energy  use  for  retrofitted  systems .  Meanwhile,  its  robust  build  and  full  suite  of

protections  ensure  high  reliability  in  critical  applications,  whether  it’s  maintaining  comfortable  climate

control in a shopping center or ensuring water flows consistently in a municipal network.

The Optidrive Eco exemplifies the modern trend of VFDs becoming intelligent application controllers. From

built-in PID loops and pump cleaning cycles to networked control via BACnet, it provides both brains and

brawn:  the processing intelligence to automate complex sequences, and the power electronics to drive
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large motors efficiently. It adheres to industry standards (CE, UL, etc.) and interfaces with all major control

systems, making it a safe and future-proof choice for engineers and operators alike. Additionally, Invertek’s

attention  to  user  experience  –  evident  in  the  intuitive  keypad,  the  OptiTools  software,  and  the  pre-

engineered  macros  for  common  setups  –  means  that  deploying  the  Optidrive  Eco  is  relatively

straightforward, even for those new to variable speed drives.

In summary, the Invertek Optidrive Eco VFD delivers:** 

Significant Energy Savings: By continuously optimizing motor speed to match demand, it slashes

energy waste. Features like standby sleep mode and efficient motor flux control further contribute to

lower electricity usage . Many installations see rapid ROI through energy cost reduction. 

Enhanced Process Control: It provides precise regulation of flow, pressure, or temperature via its

internal PID, improving process stability and product quality (e.g. consistent building temperature or

water pressure). Soft-start and variable speed eliminate the shocks and inefficiencies of stop-start

control . 

Application-Specific Optimization: Specialized functions (Optiflow multi-pump management, fire

mode, pump anti-jam, etc.) are built-in, reflecting deep understanding of pump and fan applications.

This minimizes the need for custom programming and ensures best practices (like automatic pump

rotation and blockage clearing) are readily available . 

Wide Motor Compatibility: Support for induction, PM, BLDC, and SynRM motors means the drive is

future-proof and can be paired with the latest high-efficiency motors or retrofitted to existing ones

. Users aren’t locked into one motor technology, giving flexibility in upgrades and replacements. 

Comprehensive Connectivity: Native BACnet MS/TP and Modbus communications, plus optional

Ethernet modules, allow easy integration into automation systems and IIoT platforms. The drive can

be monitored and controlled remotely, enabling energy management and fault diagnosis from a

central control room . 

Reliability and Support: Engineered for harsh conditions (high IP ratings, coated electronics) and

backed by warranties and global support, the Optidrive Eco can be trusted for mission-critical

operations. Its self-diagnostic and maintenance-friendly features reduce downtime and maintenance

costs over its service life . 

For organizations looking to improve their energy efficiency, reduce operational costs, and enhance the

control of their pumping or HVAC systems, the Invertek Optidrive Eco offers a proven, high-performance

solution. It embodies the qualities of a modern VFD – efficient, intelligent, communicative, and reliable –

and has  demonstrated its  value  in  diverse  applications  worldwide.  Whether  in  a  towering office HVAC

system  or  a  remote  irrigation  pump,  the  Optidrive  Eco  delivers  tangible  benefits  in  performance  and

sustainability, making it a wise investment for the present and a resilient choice for the future.
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