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Executive Summary

In Part 1, we established that mechanical
restrictions (dampers/valves) are energy-
intensive legacy solutions. In Part 2, we shift
focus to the "brain" of the system: the ABB
Variable Frequency Drive (VFD). Simply
installing a VFD is not enough to achieve
peak efficiency; the drive must be properly
commissioned and programmed to align with

the system's hydraulic or pneumatic demands.

This document outlines the specific parameter
groups and logic used by B&K Electric to ensure
your ABB ACH580 or ACS580 series drive

operates at maximum efficiency.

n The Energy Optimizer:
Parameter Group 45

The single most effective software feature for immediate energy reduction is
the Energy Optimizer. Unlike a standard Volts-per-Hertz (V/Hz) curve, which
provides a fixed ratio, the Energy Optimizer dynamically adjusts the motor flux.

B How it Works: At partial loads, the drive reduces the motor's
magnetizing current. This reduces losses in the motor core without
sacrificing torque or speed stability.

The Setting: Set Parameter 45.11 (Energy Optimizer) to [Enable].

Result: This can reduce energy consumption by an additional 1%
to 10% beyond the savings gained from speed reduction alone,
particularly when the motor is running at less than full load.

E Tuning the PID Loop for
System Stability

To achieve "unrestricted flow," the VFD must respond to a setpoint (like 40
PSI or 55°F). If the PID (Proportional-Integral-Derivative) loop is poorly
tuned, the drive will "hunt" (oscillate), wasting energy through constant
acceleration and deceleration.

B&K Electric Best Practices for PID Tuning:

B Feedback Placement: Ensure your transducer is located at the
most distant point of the system (2/3 of the way down the run).

B Parameter 40.31 (Set 1 Gain): Start with a low gain to
prevent overshoot.

B Parameter 40.33 (Set 1 Integration Time): Increase this
time to dampen the response if the system is reacting too violently
to small changes.

B Sleep Function (Group 41): Program the drive to enter "Sleep
Mode" when demand is below a certain threshold (e.g., at night
or during low-load hours) to prevent the pump from running
against a dead head.
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E Critical Frequency Avoidance
(Group 31)

Every mechanical system has a natural resonance frequency. Running a fan
or pump at these specific speeds causes vibration, noise, and mechanical
stress, leading to premature bearing failure.

B Solution: Use Parameter Group 31
(Fault Functions / Critical Speeds) to "skip" over these ranges.

B Benefit: The drive will accelerate through these ranges

quickly and refuse to settle there, extending the life of your
mechanical components.

n Advanced Efficiency Settings:
Automatic Energy Optimization
(AEO)

For HVAC applications, B&K Electric recommends utilizing the Squared
(Quadratic) V/Hz Ratio.

APPLICATION V/HZ
TYPE PROFILE

PARAMETER SETTING
(GROUP 97)

Pumps/Fans Squared Optimized for
(Quadratic)  Centrifugal Loads

Conveyors/Crushers Linear Optimized for

Constant Torque

By selecting the Squared profile, the drive provides torque that
perfectly matches the requirements of a centrifugal impeller,
preventing over-excitation of the motor at low speeds.
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[E} Monitoring Your Savings:
Energy Calculators

ABB VFDs come equipped with internal energy counters. B&K Electric can
help you program these to reflect your local utility rates.

B How it Works: Displays saved energy in kWh.
Parameter 45.02: Displays saved energy in MWh.

Parameter 45.05: Displays the actual dollar amount saved
(once your $/kWh rate is entered).

Conclusion:
The B&K Electric Advantage

Maximum efficiency is achieved at the
intersection of high-quality hardware and
precise programming. As an authorized ABB
distributor, B&K Electric doesn't just deliver

a box; we provide the "Power to Solve" by
ensuring your drives are configured for the

unique demands of your facility.
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