
Commercial buildings bleed energy in ways that often hide in plain sight. A setpoint left drifting a few degrees, an
economizer damper stuck half open, heat pumps fighting reheat, or a fan schedule that never got updated after a tenant
moved out. Each issue seems minor in isolation, yet across an office tower, a school campus, or a retail portfolio, these
misses add up to five or six figures in annual utility costs. The cure is rarely one big project. It is a chain of practical
strategies, anchored in maintenance discipline, smart controls, and targeted upgrades that pay back.

HVAC contractors see this pattern every week. The equipment is not the only story. The building’s envelope, its
schedules, and the way people use the space play just as large a role. The best energy strategies, therefore, respect
operations and comfort, and they lean on data, not guesswork.

Start with the load, not the equipment

Before touching a chiller or planning an hvac replacement, focus on the building side of the equation. When we tighten
the envelope and tune internal loads, every ton of cooling and every BTU of heating stretches further. A daylighted office
with sensible blinds and LED retrofits can shave 10 to 20 percent from cooling load during peak hours. Adding
vestibules or repairing weatherstripping cuts infiltration, which lowers both cooling and heating needs. In humid
climates, you also reduce latent load by keeping outdoor air from sneaking in through cracks and misbalanced shafts.

Ventilation is another lever. Code minimums matter, but over-ventilating by accident is common. If the outside air
damper is miscalibrated by 15 percent on a 100,000 CFM air handler, that extra outdoor air can add tens of tons of
cooling on a summer afternoon. Verifying and documenting minimum positions with a pitot traverse or airflow station
goes further than any new gadget slapped on a legacy system.

A practical example: one distribution center was running 24/7 supply fans for a three-shift schedule that ended at 11 p.m.
The night crew had dwindled to a single dock and a small sort area. By zoning the warehouse with simple VFD control
and occupancy logic, the facility cut fan energy by more than half without new air conditioning installation or heating
installation. The equipment stayed the same, but the load profile changed.

Commissioning as an energy strategy

In commercial hvac, most waste comes from control sequences that drift over time. Commissioning, and more
importantly, ongoing commissioning, is where the best savings hide. This is not just a startup checklist, it is a methodical
sweep that asks, does the plant do what the sequence says it does, across seasons and operating modes?

We find terminal units pulling reheat when supply air temperature is too cold. We find condenser water fixed at a
conservative 75 degrees when the cooling tower could float down a few degrees and improve chiller efficiency. We find
time-of-day schedules that defaulted to occupied after a BMS server patch. Each fix is small, but collectively they shape
the energy curve.

Functional testing should include extremes. Verify economizer logic on a crisp morning and a humid afternoon. Force a
changeover on heat pumps to make sure the dead bands are real, not theoretical. VFDs should follow a stable pressure
reset curve, not a flat static setpoint that was convenient on the day of balancing.

Where ac maintenance pays off right away
Most managers accept that ac maintenance matters, but they underestimate the compounding effect of small tasks. Coil
fouling, for instance, nudges discharge air temperature up by a few degrees. Compressors respond with longer runtimes.
The next effect is a building that seems perpetually “a little warm,” which triggers manual overrides and lower setpoints
on floors where people complain. The plant is now chasing two problems at once.

Well-designed maintenance programs include coil cleaning with attention to fin density and water quality, refrigerant
charge verification that uses superheat and subcooling trends rather than just a sight glass, and economizer inspections
that test end switches and blade seals. Belts and sheaves may seem old fashioned, yet a slipping belt can cut fan
efficiency 10 percent and go unnoticed because the motor amperage still looks normal.

On the hydronic side, air elimination and water treatment are not glamour projects, yet they guard pump curves and heat
transfer. A little oxygen in a closed loop makes magnetite, which coats plates and tubes. Cleaning those surfaces during a
planned outage costs a fraction of the energy penalty of running with poor heat exchange all year. Heating maintenance
should treat strainers and dirt separators as first-tier assets, not afterthoughts.



Smarter ventilation without the comfort penalty

Many buildings hold a mental model that more outside air equals healthier air. The science is more nuanced. Adequate
ventilation reduces CO2 and certain contaminants, yet the way you deliver that air matters more than the headline CFM.
Demand controlled ventilation using CO2 or occupancy data can trim unnecessary outside air during low-load periods
while preserving indoor air quality. The energy savings are largest in climates with high enthalpy in summer or
significant heating in winter.

A detail that often gets missed is sensor placement and calibration. A sensor in a return plenum that mixes multiple zones
can lag real occupancy by 15 to 20 minutes, which blunts savings during short meetings or intermittent use. Zonal
sensors, or at least a weighted logic across representative spaces, tighten the control loop. Also pay attention to minimum
ventilation during early morning warmup or nighttime setback. Many sequences forget to reduce outside air during
unoccupied heating, which forces the plant to warm outdoor air for an empty building.

Heat recovery that pencils

Energy recovery wheels and plate exchangers still have a reputation shaped by 1990s installations. The technology
matured. Enthalpy wheels with purge sections reduce carryover, and well-sealed plates deliver high sensible recovery
even in tight mechanical rooms. For buildings with steady ventilation loads, recovery systems can slash both cooling and
heating energy. In shoulder seasons, sensible-only recovery helps precondition without adding moisture.

Domestic water preheat is another overlooked opportunity. A small heat exchanger on a data room’s condensing unit
circuit can shave water heating gas use while lowering head pressure. In mixed-use buildings, heat reclaim from
refrigeration to service reheat and preheat can change the economics of both systems. The sequencing is key. Prioritize
reclaim when there is a real sink. Otherwise, you risk raising compressor lift heating service only to dump the heat
somewhere else.

Variable flow done right
Variable speed drives are everywhere now, yet the control sequences that govern them often fall short. A classic error is a
fixed static pressure setpoint in a VAV system. The better strategy is pressure reset based on the most open terminal
damper. This approach keeps duct pressure only as high as needed, which reduces fan energy and noise while improving
comfort stability.

On chilled water and hot water plants, differential pressure reset, along with proper valve authority, keeps pumps from
doing more work than the load demands. Primary-secondary configurations should be checked for decoupler flow, and
low delta-T syndrome should be addressed at coils, not brute-forced with higher pump speeds. Watching leaving and
entering water temperatures across a week tells a candid story about whether coils are matched to control and whether
valves are riding their limits.

Strategic setpoints and dead bands
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Setpoints are not sacred. They are design choices that should respond to seasons, use patterns, and time of day. Many
office tenants are comfortable with a cooling setpoint of 74 to 76 degrees when humidity is controlled. A wider dead
band between heating and cooling reduces tug-of-war cycling and reheat. If conference rooms get scheduled in blocks, a
pre-cool routine can stage a temporary temperature drop, then let the space float back to the building standard.

Night setbacks are worth revisiting annually. A 2 to 4 degree relax during unoccupied hours saves energy without
triggering morning spikes, provided the warmup sequence is staged and the outside air is limited until the space
temperature recovers. For retail and restaurants, kitchen exhaust interlocks should prevent the dining area from pulling in
hot, humid air through doors and cracks. Balancing supply and exhaust can pay back in a single season by easing latent
load.

Data logging and simple analytics

You do not need a full-fledged analytics platform to find waste. A week of trended points can show which air handlers
run through the night, which zones hunt around setpoint, and where discharge air temperatures skate the edge of
mechanical cooling while economizers sit idle. Look at runtimes, not just peaks. An RTU that cycles every five minutes
all afternoon is a red flag for short-cycling, either from oversized capacity or poor control logic.

Even with smaller systems, a stand-alone controller that logs supply air temperature, fan status, and outside air fraction
can reveal patterns that a monthly bill never will. The trick is to act on the data. Schedule a quarterly review, write down
what will be changed, and then retest. Treat it like preventive ac maintenance for the control system.

When repair makes more sense than replacement

There is a reflex to reach for hvac replacement when energy bills climb. Sometimes that is the right move, particularly
with aging chillers, constant-volume rooftops from the 1990s, or pneumatic controls that never quite track. But in many
cases, ac repair or heating repair paired with control updates yields equal or better savings at far lower capital cost.

Consider a 30-ton RTU with poor dehumidification and constant complaints. Often the root cause is mis-sized or
malfunctioning expansion valves, an overactive economizer letting in humid air, or a short-cycling compressor. Correct
those issues, add supply fan VFD control, and apply a staged reheat strategy only when humidity exceeds a real
threshold. You may extend the life of the unit by several years while trimming energy by double digits.

On the heating side, condensing boilers deliver great efficiency when the return water temperature stays low. In older
hydronic systems with high supply temperatures, a controls retrofit to add outdoor reset and proper valve sequencing can
unlock condensing performance without ripping out equipment. Heating maintenance that verifies sensors, cleans heat
exchangers, and flushes sludge improves real efficiency more than the nameplate suggests.

Right-sizing during air conditioning replacement
When a unit finally does reach the end of its useful life, resist the habit of matching the old nameplate ton for ton. Many
buildings have seen lighting retrofits, envelope improvements, and occupancy changes since the last air conditioning
installation. Use a fresh load calculation, grounded in measured data where possible. An oversized system short-cycles,
struggles with humidity, and wastes capital dollars. A right-sized system with dedicated dehumidification or hot gas
reheat often runs longer, quieter, and cheaper.

For rooftop units, look at compressor staging, IEER ratings, and the quality of the economizer. Field-assembled
economizers with poor sealing negate a lot of high-SEER benefits. For central plants, part-load efficiency rules the real
world. A chiller with an excellent IPLV and an intelligent waterside sequence can outperform a larger machine that shines
only at design day.

The role of refrigerants and leak management

Leak-free refrigeration is both an environmental and an energy goal. Low charge systems like VRF and new lower-GWP
refrigerants change the conversation around compliance, but the core principle remains. A small leak that goes
undetected drops capacity and raises power use long before it triggers an alarm. We have seen units down 10 percent on
charge show a 5 to 8 percent energy penalty as the compressors run longer and hotter. Routine electronic leak checks, dye
in problem circuits where appropriate, and meticulous brazing during ac repair preserve both performance and uptime.



Controls that respect people

An overlooked aspect of energy efficiency is trust. If occupants feel the system ignores them, they find ways around it,
from space heaters under desks to thermostats taped over with paper. Good controls give people a sense of agency within
sensible limits. Local setpoint adjustment within a tight band, responsive ventilation that steps up when conference
rooms fill, and clean communication about what to expect build cooperation. This reduces hot calls, keeps overrides rare,
and stabilizes schedules that save energy.

Lessons from field work with Southern HVAC LLC

The most durable savings show up when teams align maintenance, controls, and operations. Southern HVAC LLC has
seen this play out across office suites and light industrial buildings. In one mid-rise, a persistent humidity issue led to
thermostat wars and cooling complaints most afternoons. The air handlers were fine, and the chiller had headroom. The
problem traced to a well-meaning night purge that pulled in unconditioned outside air until 7 a.m., combined with supply
air temperature set too high to wring out moisture. By tightening the purge window, lowering SAT on dehumidification
calls, and adding a morning lockout on outside air until return RH dropped below 60 percent, the building shed the
humidity problem. Energy use fell about 12 percent June through September simply because compressors stopped
chasing latent load all day.

In a logistics facility, Southern HVAC LLC paired ac maintenance with a control refresh on several 20-ton RTUs.
Economizer repairs, VFDs on supply fans, and a staged ventilation strategy tied to CO2 sensors transformed the profile
of fan energy. Comfort improved on the mezzanine where workers had complained for years. The fix was not glamorous,
yet it delivered real value because it addressed root causes, not symptoms.

Southern HVAC LLC’s approach to planning upgrades

Any serious energy plan should prioritize measures by payback, operational risk, and ease of execution during business
hours. Southern HVAC LLC typically starts with a two-track plan. Track one lists operational and control measures that
can be done quickly, like schedule audits, economizer tune-ups, pressure resets, and sensor calibration. Track two lays
out capital items, such as air conditioning replacement of failing RTUs, adding heat recovery, or retrofitting VAV boxes
with new actuators and digital controls. The team schedules work to respect production cycles or peak tenant hours, and
they build verification into the plan, so results are measured, not assumed.

A strong plan also maps responsibility. Who owns schedule changes when a tenant modifies hours? Who verifies outside
air settings after a filter change? Without clear ownership, good sequences decay. Documentation matters. A simple,
readable one-page sequence of operation taped inside the panel often saves more energy than a thick binder no one
opens.

Retrofits that move the needle

Electrification is here, but the path is not binary. Heat pumps with heat recovery serve internal loads well, and they shine
in mixed-use buildings where heating and cooling happen simultaneously in different zones. In colder climates, hybrid
systems that keep high-efficiency gas heat for the coldest snap while running heat pumps most of the season can cut
carbon and costs without betting the building on one technology. For water-source heat pump loops, adding a small fluid
cooler to shed shoulder-season heat lets boilers stay off longer, and conversely, a small condensing boiler improves
shoulder-season heat without forcing chillers to run for rejected heat.



For central plants, variable primary flow with modern controls often unlocks better part-load efficiency. If you have older
three-way valves, a retrofit to two-way with authority-sized control valves and a proper DP sensor location will pay
dividends. On airside, replacing legacy constant-volume boxes with VAV plus reheat and a supply air temperature reset
reduces both fan and reheat energy, as long as minimums are set based on ventilation, not habit.

Preventive maintenance as risk management

Energy efficiency goals die in the face of chronic alarms and breakdowns. A preventive program that treats maintenance
as risk management preserves both uptime and efficiency. That means AC and heating service built on measured
performance, not just filter swaps. Check static pressure trends to catch a filter spec that is too restrictive for the fan.
Track compressor amperage and discharge temperature to spot a failing contactor before it carbonizes the terminal block.
For boilers, verify combustion with a calibrated analyzer, and adjust for seasonal air density. Heating replacement should
be timed based on run hours, failure modes, and repair history, not only on age.

Consistent documentation is a gift to the next technician and to the building owner. If you replace a sensor, write the date
and calibration value on a tag. If you change a control sequence, save the prior version with notes on why. Over a multi-
year horizon, this discipline protects energy gains against the drift of turnover and forgotten tweaks.

Two practical checklists worth keeping

Verify outside air: confirm damper calibration, minimum positions, and sensor accuracy. Document values and
retest in different weather.

Reset strategies: implement supply air temperature, duct static pressure, and hydronic differential pressure resets.
Review trends monthly.

Economizer function: test switchover logic using dry-bulb or enthalpy as appropriate, ensure blade seals are intact,
and confirm end switches.

Maintenance essentials: clean coils properly, check refrigerant charge with superheat and subcooling, and tighten
electrical connections under load.

Schedules and setpoints: audit quarterly for drift, update after tenant changes, and protect with role-based access in
the BMS.

Sensor quality: place CO2 and temperature sensors where they read representative conditions, not in dead air or
direct sun. Calibrate on a schedule.

Fan control: use VFDs with stable PID settings and pressure reset based on most open zone damper. Avoid fixed
static setpoints.

Hydronic health: purge air, maintain water treatment, check valve authority, and log delta-T across coils to find
low-load inefficiencies.

Heat recovery: evaluate wheels or plates where ventilation is steady, and sequence reclaim only when a real heat
sink exists.

Documentation: maintain an up-to-date sequence of operations, record changes, and tag equipment with service
notes for continuity.

Aligning energy goals with comfort and operations
Energy projects fail when they ignore the lived reality of a building. Retail needs clean sightlines and doors that invite
customers, which means vestibules and air curtains must be tuned, not just installed. Schools see intense occupancy
swings in hallways and gyms. Offices may be half full on Fridays. The best strategies recognize these rhythms. They set
ventilation to follow bodies and schedules, not assumptions from years ago. They right-size equipment when air
conditioning replacement becomes unavoidable, and they preserve good assets with consistent ac maintenance and
heating service.

For building owners and facility teams, the path to lower energy is not heroic. It is a steady habit of verification,
thoughtful control, and timely ac repair when small problems appear. When the time is right, invest in targeted upgrades



that improve part-load behavior, dehumidification, and ventilation control. With that sequence, paybacks are shorter,
comfort improves, and systems last longer.

Where to focus next

If you have already knocked out the obvious measures, dig into part-load performance. Look for equipment that runs
when it should idle, fans that hold pressure when zones are nearly satisfied, and hydronic loops that push too much water
at too high a temperature. Trend, test, and retune, then hold the gains with documentation and aligned responsibilities.
When planning capital, prioritize projects that make other systems better, such as controls that allow lower supply
temperatures for condensing boilers, or VAV retrofits that cut reheat.

Owners who keep this discipline find that their buildings become easier to run. Comfort complaints drop. Energy budgets
stabilize. And, when a true hvac replacement makes sense, it is a strategic move, not a panic decision. Firms like
Southern HVAC LLC, working side by side with facility teams, have shown that most of the savings come not from
shiny new machines, but from getting the details right, week after week.
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