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Lenze MCH Series Variable Frequency Drives
(VFDs)

Introduction

Lenze's MCH Series is a line of variable frequency drives (VFDs) engineered specifically for controlling AC
motors in HVAC systems. These drives adjust motor speed by varying the supplied frequency and voltage,
enabling precise control of fans, pumps, and blowers while significantly improving energy efficiency. The
MCH Series was developed by Lenze AC Tech (Lenze's North American division) to meet the demanding
requirements of commercial and industrial HVAC applications. By using a VFD like the MCH, HVAC operators
can reduce energy consumption, minimize mechanical stress on equipment, and maintain better process
control compared to fixed-speed or damper-controlled systems. In fact, even a modest reduction in motor
speed yields outsized energy savings - for example, running a fan at 80% speed can cut power
consumption roughly in half ' , and at 50% speed a fan may use only about 1/8 of the full-load power
needed at 100% 2 . Such savings mean an HVAC VFD often pays for itself within a few months of
operation 3 . The Lenze MCH Series not only delivers these inherent VFD benefits, but does so with a
feature set and design tailored to HVAC professionals.

Technical Overview and Specifications

Wide Power Range & Voltage Options: The MCH Series covers a broad range of motor sizes from 1 HP up
to 250 HP (approximately 0.75 to 185 kW). Models are available for all common supply voltages including
208 V, 240 V, 400 V, 480 V, and even 600 V three-phase inputs 4 . This flexibility allows the same drive
family to be used in a variety of facilities worldwide - from light commercial 208-230 V systems up to large
480 V industrial plants, and even 575 V Canadian networks. All drives convert the incoming AC to a
controlled three-phase output (using insulated-gate bipolar transistors, IGBTs) with frequency range from 0
to 120 Hz, allowing for motor overspeed if required 5 . The drives can maintain output voltage up to the
rated line voltage (with automatic voltage boost at low frequencies to improve torque), following either a
linear or squared V/Hz profile optimized for variable torque loads. Each unit is rated for 120% overload for
60 seconds (typical for HVAC-duty VFDs) to handle intermittent surges 6 7 , while high overload 150%+
capacity is generally not needed for fans and pumps.

Enclosures and Environmental Ratings: Lenze offers the MCH drives in several enclosure types to suit
different installation environments. Standard models are housed in compact NEMA 1 ventilated
enclosures for indoor cabinet or equipment-room mounting 4 . For harsher locations, NEMA 12 (dust-
tight, drip-tight) enclosures are available to protect against airborne dust or light splashing - a common
requirement in industrial plant rooms. The series also includes NEMA 4/4X sealed versions up to certain
horsepower, which provide water-tight protection for washdown areas or rooftop/outdoor installations
(NEMA 4X models even use stainless steel for corrosion resistance). All enclosures are of rugged steel
construction, designed to withstand daily abuse on the jobsite 8 9 . The drive units are relatively
compact for their power, simplifying retrofits. Thermal management is achieved through heatsinking and
internal fans; higher carrier frequency settings above 8 kHz are possible but may require derating at the
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upper ambient temperature limit 0 . The drives are rated for a wide input voltage tolerance (+10%/-15%)
and frequency tolerance (48-62 Hz), ensuring reliable operation even with supply fluctuations 5 . Each
MCH VFD is tested to meet UL and cUL standards (UL508C) and is CE certified, and the design complies
with EN 61800-5-1 safety requirements and relevant IEC/IEEE standards for adjustable speed drives 11 .
Notably, the MCH Series is advertised as “compliant to IEEE 519" for low harmonic distortion on the power
line 12, a critical factor for preventing interference in building electrical systems. This harmonic
performance is aided by the use of built-in or optional AC line reactors and careful rectifier design to limit
current distortion.

Performance and Motor Control: The Lenze MCH drives employ modern sine-coded PWM inverter
technology with high-speed IGBT switching to produce a smooth, three-phase output waveform for the
motor 13 . They support sensorless vector control as well as standard V/Hz control, delivering accurate
speed regulation over a 60:1 speed range (or more) with excellent torque stability for typical centrifugal fans
and pumps. Because HVAC loads are variable torque (torque varies with speed”2, and power with speed?3
per the affinity laws), the MCH is tuned for efficient part-load operation. It can automatically optimize the
voltage-to-frequency ratio at lower speeds to avoid excess magnetization, improving efficiency and keeping
the motor running cool 7 14 . This reduces motor heating and extends motor insulation life, especially
important at low airflow when built-in fan cooling is reduced. Additionally, the MCH provides smooth
acceleration and deceleration ramps to eliminate mechanical jolts on start/stop, and includes an
adjustable DC injection braking feature to quickly stop fans when needed (useful for smoke purge or
emergency stops). The drives maintain a high input power factor (around 0.98) across most speeds 5,
minimizing reactive power draw and easing strain on facility power systems.

Key Features and Advantages

HVAC-Specific Functions (PID Control & Energy Savings): A standout feature of the MCH Series is the
built-in PID set-point control mode, which allows the drive to maintain a target environmental variable
such as duct pressure, room temperature, or liquid flow without an external PID controller. The drive can
directly take an input from a pressure transducer or temperature sensor (4-20 mA or 0-10 V signal) and
adjust motor speed to hold the set-point automatically. The PID loop is fully programmable (supporting
direct or reverse-acting control, custom scaling, and alarm thresholds) ¢ 17 | This feature is invaluable in
HVAC applications - for example, maintaining constant building static pressure in a ventilation system by
modulating a fan, or regulating chilled water flow based on demand. By matching motor output to real-time
needs, the MCH drive dramatically lowers energy usage, as discussed earlier, and eliminates the inefficiencies
of throttling valves or outlet dampers. In fact, Lenze notes that many MCH installations achieve full ROI
within months due to these energy savings 3 . The drives also include an adjustable sleep mode within
the PID function: if the feedback indicates the process variable is satisfied and the motor can be stopped
(for instance, all zones satisfied so a pump can idle), the drive can automatically shut the motor off and then
restart when the demand returns - avoiding needless running. This automatic energy optimization is
complemented by the MCH's variable torque V/Hz profile, which further reduces power at lower speeds for
maximum savings.

Flexible “Contractor-Ready” Packaging: Lenze designed the MCH Series with installers and system
integrators in mind, offering a range of factory-integrated options that simplify installation and ensure
critical reliability. These drives can be ordered with a pre-engineered package including: an input
disconnect switch or circuit breaker, input fuses, a 3-contactor bypass circuit, and an AC line reactor,
all mounted in or on the drive enclosure 18 19 . The bypass option (either manual or automatic) is
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particularly valuable for mission-critical HVAC systems. It allows the motor to be automatically transferred
to run directly across the line (utility power) in the event of a VFD fault or shutdown. In an automatic bypass
configuration, the MCH drive will attempt to restart after a trip, but if a fault (for example, an input power
anomaly) persists, the system will seamlessly switch the motor to bypass without human intervention

20 . This ensures essential equipment like smoke exhaust fans or circulation pumps keep running even if
the drive is out of service. A Lenze case study highlights this benefit: an HVAC equipment supplier chose
MCH drives with the automatic bypass feature to guarantee uninterrupted service of their packaged air
handlers and chillers, eliminating downtime that would occur if an operator had to manually bypass a
tripped drive 21 . In addition, an integral disconnect means maintenance personnel can isolate power to
the drive locally for servicing, enhancing safety and convenience. All these components coming pre-
assembled in a UL-listed package saves considerable field labor and reduces wiring errors - truly
“contractor-ready” as Lenze calls it. The standardized option packages also shorten lead times for obtaining a
fully configured drive solution 22 23 .

User-Friendly Interface and Programming: Unlike older-generation drives with cryptic codes, the Lenze
MCH features an intuitive keypad and display that simplify setup and operation. The drive's backlit LCD is
a 32-character alphanumeric display that supports plain English menus and readouts 24 25 . Parameters
and fault messages are shown in full words (and multiple languages are available), minimizing the need to
constantly consult a manual. The display can even be customized to show engineering units relevant to the
application - for instance, an operator can choose to view speed in RPM, airflow in CFM, pressure in PSI, or
pump volume in GPM, instead of just frequency in Hz 26 27 . This makes it much easier for facilities
personnel to monitor and understand system performance at a glance. The keypad provides dedicated
Hand/Off/Auto (HOA) control, reflecting common HVAC panel operation. In Hand mode, the operator can
directly start/stop the motor and set speed from the keypad for manual control. In Auto mode, the drive
follows remote commands (such as the BAS set-point or an external analog signal). The HOA selection can
be locked or enabled with security as needed 28 . The MCH also supports password protection to prevent
unauthorized parameter changes 29 . For quick configuration, the drive includes preset speed settings,
and a copy/paste function is available to transfer settings between drives using the keypad or an optional
memory module. Additionally, Lenze provides TechLink software (a PC-based tool) for offline drive
configuration or live monitoring via the drive's serial port 30 . With TechLink, technicians can upload/
download profiles, save backups, and even run the drive from a laptop for testing. Overall, the focus on
ease-of-use means faster commissioning and less training required to get the MCH drive up and running.

Integration and Communications: Modern building automation demands that drives communicate
effectively with supervisory systems. The Lenze MCH Series addresses this with a suite of communication
capabilities. Every MCH drive comes standard with an RS-485 serial port running Modbus RTU protocol

31 32, This allows integration with many automation systems and direct control/monitoring of drive
parameters over a network. In addition, factory-installed protocol options are available to natively
support the popular building management networks: Johnson Controls Metasys N2, Siemens APOGEE
FLN (P1), BACnet, and even LonWorks 33 32 . With the appropriate plug-in option card or firmware, an
MCH drive can seamlessly become a node on these networks, enabling features like remote start/stop,
speed reference, feedback of motor amps or fault status, and so on. This broad protocol support means the
MCH can fit into virtually any HVAC control architecture - whether it's a new BAS or a retrofit into an existing
one. For example, a drive on a BACnet IP network can be monitored through a central HVAC software
dashboard, with alarm notifications if a fault occurs, or speed adjustments based on schedules and
occupancy. The integration extends to physical I/0 as well: the MCH provides multiple analog and digital
inputs, plus up to three programmable relay outputs (Form C contacts) that can be assigned to statuses
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like "Running", "Fault Tripped", "At Speed", etc., for interfacing with external equipment 34 19 . There are
also two scalable analog output signals (0-10 V or 4-20 mA) that can be configured to represent the
motor speed or load, useful for driving meter displays or feeding back to a building management system

35 36 | All these features make it straightforward to integrate the MCH drive into the larger control system
and get real-time data and control access, which improves overall facility management and can enable
predictive maintenance (by tracking trends in motor current, for instance).

Protective and Smart Features: Reliability is paramount in HVAC operations, and the MCH Series
incorporates extensive protection and self-diagnostic features to safeguard both the drive and the motor.
Built-in protection circuits constantly monitor for hazardous conditions such as short circuits (phase-to-
phase or phase-to-ground), overload/overcurrent, DC bus overvoltage or undervoltage, and
overtemperature in the drive 37 38 _If a fault is detected, the drive will trip and take protective action
faster than external breakers typically can. To aid in troubleshooting, the drive maintains a fault history log
of the last eight trips with a timestamp and key data at the moment of fault 39 40 . This allows technicians
to quickly pinpoint intermittent issues (for example, if an input phase was lost overnight or if ambient
temperature spiked). The MCH also has a programmable external fault input - it can accept a digital signal
from external equipment (like a fire alarm panel or damper end-switch) to shut down or take other action
for safety interlocks 41 . Another advanced feature is the “flying restart” or catch-a-spinning-motor
capability: if a momentary power loss or fault reset occurs, the drive can automatically search for the
motor’s spinning speed and re-synchronize to it, then smoothly bring it back to the commanded speed 42 .
This avoids abrupt stops/starts and mechanical stress if the fan was coasting when power was restored. The
control algorithms also include selectable responses for loss of reference signal (for instance, if a 4-20 mA
command signal is lost, the drive can be set either to fault out or to fall back to a predetermined safe speed)

43 . From a standards standpoint, the MCH drives have been designed with electrical safety and EMC
compliance in focus. They feature input RFI filters and grounded metallic enclosures to minimize radio-
frequency interference; in fact, if installed in a residential/light-commercial environment, supplemental
filtering may be required to meet strict EMC limits 44 . Ground fault protection is also included, and
because VFDs can induce DC currents into the ground, Lenze specifies using a Type B RCD (residual
current device) if ground-fault breakers are employed, to ensure proper detection of AC/DC leakage 45 .
All these protective features contribute to the MCH Series’ reputation for robust performance and high
reliability in the field.

Real-World Application and Benefits

The capabilities of the Lenze MCH Series translate into tangible benefits in real applications. One notable
example comes from Epsilon Industries, a manufacturer of packaged rooftop HVAC systems, which
selected MCH drives to control the fans, pumps, and chillers in their factory-built penthouse units. A key
reason was the automatic bypass feature discussed earlier - this allowed Epsilon to promise their clients
virtually zero downtime due to drive faults. If a drive ever tripped on a transient power anomaly, the MCH
would immediately transfer the motor to bypass mode and keep the air flowing without requiring
technician intervention 20 21 . This level of fault tolerance is crucial for critical climate-control systems
(imagine a hospital or data center where airflow must be continuous). By integrating the Lenze drives,
Epsilon improved the reliability of their product and reduced the need for on-site service calls, which in turn
lowered operating costs for end users. Another benefit observed was ease of startup and support - the
“plain English” interface meant Epsilon’s team and their customers could understand and adjust drive
settings with minimal training, simplifying commissioning.
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In terms of energy efficiency, deploying the MCH VFDs allowed the HVAC units to dynamically adjust speed
to match demand, rather than running motors at full speed constantly. For example, under partial cooling
load, the drives slow down the water pumps and cooling tower fans, saving energy. According to the U.S.
Department of Energy’s studies, a fan running at 50% speed consumes only about 12.5% of the power
compared to full speed operation 2 . In real-world terms, this means huge reductions in electricity usage
and heat output. Facilities using the MCH drives have reported substantial energy savings (often 30-50%
lower energy bills for the controlled motors), and Lenze states that the investment cost of the drive is
often recouped in months via these savings 3 . Additionally, by reducing the strain on mechanical
components (valves, belts, dampers) and keeping motors cooler, VFDs like the MCH extend the lifespan of
HVAC equipment and reduce maintenance frequency. Many building operators also appreciate the soft-
start capability - instead of the abrupt inrush of a across-the-line starter (which can be up to 6-7 times the
motor FLA, spiking demand charges 46 ), the MCH ramps the motor up gradually, avoiding light flicker and
reducing peak electrical demand. Over time, this not only saves energy but also prevents water hammer in
pumping systems and minimizes belt/drive wear in fans.

Finally, the comprehensive integration features of the MCH Series help solve control and monitoring
challenges. Because an MCH drive can talk to virtually any building automation system, facility managers
get real-time insight into motor performance and can implement smarter control sequences. For instance,
multiple drives can be coordinated - one common scenario is lead-lag pump control where the drive's PLC
logic or a BAS rotates which pump is lead vs. standby. With networked drives, such sequencing is
straightforward. The drives’ ability to provide feedback (like flow proportional signals or alarm contacts) can
eliminate the need for separate sensors or wiring. In summary, the Lenze MCH VFD acts as both a high-
efficiency motor controller and a smart system component that adds value through energy savings,
enhanced reliability, and easy management.

Conclusion

The Lenze MCH Series VFDs exemplify a well-rounded solution for variable speed motor control, especially
tailored to HVAC and other variable torque applications. By combining a broad power range and robust
design with HVAC-specific features - such as built-in PID control, automatic bypass options, and extensive
communication support - the MCH drives enable significant energy and cost savings while improving
system dependability. Their user-friendly interface and contractor-friendly packaging simplify both
installation and operation, allowing engineers and technicians to implement advanced control strategies
with confidence. Whether it's reducing a facility’s energy footprint, preventing unplanned downtime, or
integrating seamlessly into a building management system, Lenze’s MCH Series provides the tools to solve
these problems in one integrated drive solution. Backed by industry standards compliance (UL, cUL, CE) and
Lenze's track record (including a two-year warranty for extra assurance 47 ), the MCH Series has proven
itself in thousands of installations worldwide 48 as a reliable, high-performance VFD choice. For
organizations looking to modernize their motor control and achieve optimal efficiency in HVAC or similar
systems, the Lenze MCH Series offers a comprehensive and field-proven answer.
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