AVOIDING UNDERCHARGING AND OVERCHARGING:

ADVANCED REFRIGERANT CHARGING METHODS FOR MIXED-REFRIGERANT SYSTEMS

ccurate refrigerant charging has always mattered - but in today’s HVACR landscape, it's even more
important. Blended refrigerants, variable-speed equipment and low-GWP alternatives introduce
tighter tolerances and more moving variables. As a result, undercharging and overcharging aren’t
just the result of rushed work; system complexity itself can drive mistakes.

Understanding advanced refrigerant charging methods in mixed-refrigerant systems can help technicians
protect performance, efficiency and compressor longevity — especially as tolerances continue to tighten.

Charge Accuracy Matters Even More in Mixed-Refrigerant Systems

Any incorrect refrigerant charge directly impacts system performance, efficiency and long-term reliability.
With blended refrigerants, accuracy becomes even more critical. Blended refrigerants can introduce
refrigerant glide, a temperature range over which the refrigerant changes phase. If a blended refrigerant is
improperly handled, it can cause fractionation and alter system behavior in ways that are not always
immediately obvious. These can both cause performance to degrade gradually and increase callbacks or

component failure.

Modern low-GWP and mildly flammable refrigerants such as R-32, R-454B and R-452B also operate under
tighter tolerances and higher pressures. Improper charging can affect system control logic, safety margins
and efficiency targets. Lastly, variable-speed compressors and multi-stage systems further complicate
charging. Because these systems continuously adjust capacity based on load, an incorrect refrigerant
charge can interfere with sensor feedback, control algorithms and part-load efficiency.

Common Causes of Undercharging and
Overcharging

Many technicians still use practices that were
acceptable for simpler systems but fall short today.
Outdated refrigerant charging methods, particularly
those relying solely on static pressures or
rule-of-thumb superheat targets, can introduce
significant error in blended or variable-capacity
systems. Misinterpreting the relationship between
pressure and temperature is another common issue,
particularly when refrigerant glide is not accounted
for.

Ambient conditions and fluctuating system loads can
also skew readings, leading to adjustments based on
incomplete or misleading data. Manual calculations
add another layer of risk, increasing the chance of
human error during setup or adjustment.

In more complex configurations, such as multi-circuit
or VRF systems, load balancing across circuits may
mask overcharging, making system issues harder to
diagnose. Even experienced technicians may over-
look these subtle but critical handling requirements

when working with low-GWP or blended refrigerants.

Advanced Charging Strategies for Today'’s
Systems

Increasingly, modern refrigerant charging methods
favor weight-based refrigerant charging over
pressure-based methods. While superheat and
subcooling measurements remain important,
weight-based charging gives technicians a
repeatable baseline, particularly for blended
refrigerants.

Advanced refrigerant charging methods emphasize
interpreting live system data under actual operating
loads rather than relying on idealized or static
conditions. Technicians should account for
refrigerant glide during diagnostics and verify that
measurements align with correct phase-change
points.

Glide-aware charging practices help ensure blended
refrigerants remain properly proportioned, reducing
the risk of fractionation and long-term performance
issues.

When servicing variable-speed systems,

adaptive charging strategies should be applied.
Scenario-based charging — such as for VRF systems,
blended refrigerant retrofits or low-GWP conversions
- requires technicians to evaluate multiple data
points simultaneously rather than relying on a single
indicator.

Digital tools for HVAC charging play a growing role
here. Wireless temperature probes, in-line analyzers
and real-time multi sensor platforms provide
consistent, high-resolution data that supports
effective refrigerant systems charging and reduces
guesswork.

The Role of Digital Measurement and
Automation

These days, digital measurement and automation
play an increasing role in system charging.
Automation, while helpful, does not replace
technician judgment. However, it does give real-time
data that technicians can use to make informed
adjustments instead of assumptions while also
reducing technician-to-technician variability.

When working with a more challenging system,
especially those using low-GWP blends or
variable-capacity technology, automated assistance
helps validate decisions, flag inconsistencies and
improve repeatability. These new digital tools for
HVAC charging help technicians apply advanced
charging techniques more consistently across a wide
range of systems.

Field Considerations and Best Practices

From a technician’s standpoint, accurate charging
begins with confirming system stability.
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Final charge adjustments should only happen when
operating conditions are verified to be stabilized. It's
important to document baseline conditions. This
includes ambient temperature, system load, r
efrigerant type and charge weight. That will help
support future diagnostic tests and reduce
guesswork during follow-up service. Consistent
documentation is key for standardization across
technician teams.

Also, diligent training and standardized procedures
are important when working with flammable or
high-pressure refrigerants. Safety is key and should
be integrated into charging workflows. They aren’t
separate steps. Making these standard, repeatable
processes help ensure that advanced systems receive
consistent service.

Key Takeaways for Improving Charge
Accuracy

Mixed-refrigerant systems require tighter tolerances
and more consistent process than legacy equipment.
The best results come from repeatable steps, verified
measurements and solid documentation — not speed.

Tools like the CC220 Compute-a-Charge® Refrigerant
Scale support that consistency with high-resolution
accuracy and advanced load cell technology, helping
technicians charge blended refrigerants with
confidence.

To learn more, visit
www.cpsproducts.com/product/cc220-scale/.
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