Choosing an air conditioner should be simple. Most people assume it comes down to square footage, maybe a
quick online chart, and whatever tonnage sounds familiar. In practice, that shortcut causes a lot of expensive
problems. | have seen brand-new systems short cycle in mild weather, leave back bedrooms muggy in July, and
rack up utility bills that made homeowners think the equipment was defective. Often, the problem started before

the unit was ever installed. The AC was the wrong size for the house.

That is where HVAC load calculation matters. A proper load calculation estimates how much heating or cooling a
home actually needs under design conditions. It is the foundation of sound AC installation planning. Without it,
you are guessing, and guessing is how people end up with a 4-ton system in a house that needed 3 tons, or a

high-efficiency unit that never delivers the comfort they paid for.

If you are trying to figure out what size AC unit belongs in your home, it helps to understand what contractors

are calculating, what affects the answer, and why the sticker on the condenser tells only part of the story.

Bigger is not better, and smaller is not cheaper if it misses the load

There is still a stubborn myth in residential HVAC that oversizing gives you a comfort buffer. The thinking goes
like this: if a little cooling is good, more cooling has to be safer. It sounds reasonable until you see what oversized

air conditioners actually do.

An oversized AC cools the house too quickly. That may sound like a benefit, but air conditioning does two jobs at
once. It lowers temperature and it removes moisture. Humidity removal depends on runtime. If the system blasts
cold air for short bursts and shuts off, indoor humidity stays high. The thermostat may read 74, but the house

feels sticky, clammy, and uncomfortable.

| have walked into homes in humid climates where the indoor temperature looked fine on the thermostat, yet the
air felt heavy enough that people lowered the setting to 70 just to feel relief. Their utility bills went up, the system

cycled itself to death, and the real culprit was oversizing.

Undersizing has its own problems. A system that is too small may run almost continuously in peak summer
conditions and still fail to maintain setpoint. Some continuous runtime is normal on the hottest afternoons, but if
the system never catches up under conditions it was supposed to handle, the load and the equipment capacity
are out of balance.

The right size lands in the middle. It runs long enough to dehumidify well, cycles normally during moderate

weather, and holds temperature during design conditions without being absurdly oversized.

What an HVAC load calculation is really measuring

A load calculation is not just a square-foot formula. It is an estimate of heat gain and heat loss through the
structure. For cooling, it asks a practical question: on a hot design day, how much heat enters the home, and how
much cooling capacity is needed to remove it while keeping the indoor temperature and humidity within a

comfortable range?

That heat enters the house from several directions at once. Sun beats through west-facing windows. Warm
outdoor air leaks through gaps around doors, recessed lights, attic penetrations, and duct seams. Attic heat
radiates downward. Occupants, appliances, lighting, and cooking add internal heat. Ductwork in a hot attic picks
up heat if it is poorly insulated or leaky. Even a home that looks identical to the one next door can have a

different load if the insulation, orientation, windows, air leakage, or shading differ.



Manual J is the residential industry standard many contractors use for this analysis. Software helps process the
inputs, but the quality of the result still depends on the quality of the field data. If someone glances at your
house from the driveway and declares the tonnage in two minutes, that is not load calculation. That is pattern

matching.

Why square footage charts mislead people

Online calculators often suggest a certain number of BTUs per square foot. Those rough rules exist because
people want a fast answer, and sometimes they can provide a broad starting range. They are not reliable enough

to support a purchase decision.

Consider two 2,000 square foot homes in Florida. One was built recently with tight ductwork, good attic
insulation, low-e windows, and decent shading from trees. The other was built in the 1980s, has single-pane
glass, recessed can lights open to the attic, a poorly sealed return plenum, and west-facing sliders with full sun

exposure. Same square footage, very different cooling load.

This is why the question “"what size AC unit do | need?” cannot be answered responsibly from square footage

alone. Square footage is one variable, not the verdict.

The main inputs that change AC sizing

When load calculations are done well, they account for the details that really drive comfort and performance. The

following factors matter more than many homeowners realize:

1. Insulation and air sealing. A well-insulated, tight home gains heat much more slowly than a drafty one.

2. Window area, window type, and orientation. Large west-facing windows can add a surprising amount of
afternoon heat.

3. Duct location and leakage. Ducts in a vented attic are common trouble spots, especially in hot climates.

4. Occupancy and internal loads. People, lights, appliances, and cooking all contribute heat.

5. Local climate and design temperature. Sizing for Phoenix is different from sizing for Orlando, even if the

homes are similar.

That last point deserves extra attention. Climate changes everything. A proper calculation uses local outdoor
design conditions, not a generic national average. Humidity also changes the equation. In a humid state, latent

load matters almost as much as sensible load, and sometimes more from a comfort standpoint.

Florida is a special case, and humidity changes the math

In Florida, comfort complaints are often moisture complaints in disguise. Homeowners think the AC is not cold
enough, but the real issue is that the system is not removing enough humidity. A house at 76 degrees and 60

percent relative humidity feels very different from a house at 76 degrees and 50 percent humidity.

That is why a load calculation in Florida cannot focus only on temperature. Latent load, the moisture the system
must remove from indoor air, is central to system sizing and equipment selection. It is also why oversizing is
especially harmful there. The AC may satisfy the thermostat quickly but leave the air damp.

This is also where conversations about efficiency can get muddy. People shopping in hot climates often ask about
the best SEER rating Florida homes should target, as if a higher number alone guarantees comfort. SEER

measures seasonal efficiency, not whether the unit is correctly matched to the load or whether the system



dehumidifies well in real conditions. A very high SEER unit that is oversized or poorly installed can still perform

badly. Efficiency matters, but it comes after proper sizing and proper installation, not before.

Capacity is more nuanced than tonnage on the nameplate

Homeowners usually hear AC size expressed in tons. One ton of cooling equals 12,000 BTUs per hour. A 2-ton
unit provides roughly 24,000 BTUs per hour, a 3-ton around 36,000, and so on. That shorthand is useful, but it can
conceal a few realities.

Actual delivered capacity depends on airflow, indoor and outdoor conditions, duct performance, refrigerant
charge, and whether the indoor and outdoor components are matched correctly. A nominal 3-ton system does

not always deliver the same sensible and latent capacity in every house.

Variable-speed and two-stage systems complicate the picture in a good way. They can operate over a range of
capacities and run longer at lower output, which improves humidity control and comfort. That flexibility does not
eliminate the need for load calculation. It just means the equipment can better track real-world loads once the
sizing is in the right neighborhood.

What a contractor should examine before recommending size

A serious sizing conversation usually includes measurements, observations, and questions. If | were evaluating a
house for replacement equipment, | would want to know ceiling heights, insulation levels, window sizes and
exposure, duct layout, attic conditions, number of occupants, and whether there are comfort complaints in
specific rooms. | would also want to inspect the existing air handler, returns, filter setup, and static pressure if

airflow concerns are suspected.

One of the most revealing moments in a home visit is when a homeowner says, “The front rooms are freezing,
but the back bedrooms never cool down.” That problem is not always solved by more tonnage. Sometimes the
load calculation is fine and the duct design is poor. Sometimes there is too much glass on one side of the house.
Sometimes the return air path is restricted. Replacing a 3-ton system with a 4-ton system because one room is

warm is a classic mistake. It treats the symptom and often worsens humidity everywhere else.

Good AC installation planning looks at the whole system, not just the box outside.

Load calculation is only step one, not the whole design

Manual J estimates the load. After that, the contractor should also think through equipment selection and duct
performance. Manual S addresses equipment selection based on the calculated load. Manual D addresses duct
design. Homeowners do not need to become experts in these standards, but they should know that sizing the

condenser alone is not enough.

| have seen homes with correctly sized equipment that still had poor comfort because the return was undersized,
the supply runs were too long and kinked, or the ductwork leaked badly in the attic. | have also seen homes
where the replacement condenser was changed without addressing a filthy evaporator coil, an improperly set
blower speed, or a return grille starved for airflow. The result was predictable: mediocre cooling blamed on the

new unit.

A proper system is a chain. Break any link, and the whole thing underperforms.

Why old rule-of-thumb replacements often miss the mark



One common shortcut is to replace existing equipment with the same size. That can work if the original system

was correctly sized and the house has not changed. Often, neither assumption is safe.

Over the years, homes change. Windows get replaced. Attics get reinsulated. Shade trees grow or are removed.
Roof colors change. Additions are built. Garage conversions happen. Families expand or shrink. Even better
weatherstripping and duct sealing can lower the load enough that the next system should be smaller than the

last one.

There is also the uncomfortable truth that many older systems were oversized from the start. If an old 4-ton unit
"worked fine,” that does not prove 4 tons was correct. Maybe the homeowners tolerated high humidity. Maybe
the ducts leaked so badly that excess capacity masked other defects. Maybe comfort was uneven, but nobody

connected it to sizing. Repeating an old number is not the same as doing the job right.

Efficiency ratings matter, but only after the size is right

SEER, or Seasonal Energy Efficiency Ratio, is useful for comparing energy performance across systems. Newer
metrics such as SEER2 refine the testing conditions, but the core idea remains the same: higher efficiency can

reduce operating cost. That matters, especially in long cooling seasons.

Still, efficiency ratings should be interpreted carefully. A high-SEER system costs more up front. The payback
depends on climate, runtime, electricity rates, maintenance, and whether the system is installed properly. In a
place with intense cooling demand, questions about SEER rating Florida buyers should prioritize are fair, but

they should be asked after confirming load, duct condition, and humidity needs.

A right-sized 16 SEER system that is installed and commissioned well can outperform a poorly installed 20 SEER
system in day-to-day comfort and sometimes even in real energy use. Laboratory ratings are not a substitute for

field quality.

Signs your current AC may be the wrong size

Sizing problems leave patterns. Not every symptom points to capacity, but certain combinations should raise

suspicion.

® The system short cycles, turning on and off frequently even in warm weather.
* The house reaches thermostat setpoint but still feels humid or clammy.
e (Certain rooms are consistently uncomfortable despite open vents and clean filters.

® The system runs nearly nonstop on hot days and still cannot maintain temperature.

Utility bills seem disproportionate to the home size and insulation quality.

These clues are not proof on their own. A bad thermostat location, low airflow, refrigerant issues, duct 24/7
emergency AC repair leakage, or poor return design can mimic sizing problems. That is why diagnosis matters.

A disciplined contractor investigates before prescribing.

A practical example of how two similar homes land on different
equipment

Imagine two single-story homes, each around 1,800 square feet.

The first has a sealed, well-insulated attic, low-e windows, light roof color, careful air sealing, and ducts inside

conditioned space. The family keeps blinds closed during peak afternoon sun, and the house has moderate
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occupancy. A load calculation might support something close to 2.5 tons, depending on the exact location and

construction details.

The second home has older ductwork in a hot vented attic, dark roofing, leaky returns, original windows, and a
large west-facing glass area. The homeowners cook often in the evening and have several people in the house
most afternoons. That same 1,800 square feet might justify 3 to 3.5 tons, or at least different equipment with

stronger latent performance.

If both owners used a simple square-foot chart, they might land on the same answer. The real loads could be

meaningfully different. That is exactly why generalized sizing advice causes so many comfort complaints.

Questions worth asking before you approve a replacement

When homeowners are comparing bids, the proposal often looks deceptively simple. Brand, tonnage, efficiency,

and price dominate the page. The more useful questions are about method and verification.

Ask how the contractor determined size. Ask whether they performed or will perform an HVAC load calculation.
Ask whether they evaluated duct condition and airflow. Ask what static pressure readings show, or whether they
plan to measure them after startup. Ask whether the equipment pairing is selected for humidity control as well as

cooling capacity. Ask what refrigerant charge and airflow commissioning steps are included after installation.

Those questions do two things. First, they reveal whether the contractor is designing a system or merely replacing

hardware. Second, they protect you from paying premium money for average work.
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Where homeowners can make the load smaller before buying
equipment

One of the smartest moves in AC installation planning is to reduce the load before final sizing. Smaller loads can
allow smaller equipment, lower operating cost, and better comfort. This does not always mean a major

renovation. Sometimes relatively modest improvements change the equation enough to matter.

Air sealing around attic penetrations, improving return duct sealing, upgrading insulation, shading a problem
window wall, or replacing especially poor windows can all reduce cooling demand. In some homes, duct repairs
alone noticeably improve delivered comfort without increasing equipment size. If a house is right on the edge

between two capacities, envelope improvements can make the decision clearer.



| have seen projects where homeowners were ready to spend more for a larger system when what they actually
needed was better attic insulation and duct sealing. Their comfort improved, their humidity came down, and they

avoided oversizing.

The relationship between load, airflow, and humidity

Even with the correct tonnage, an AC has to move the right amount of air across the indoor coil. Typical target
airflow often falls around 350 to 450 CFM per ton, depending on climate, equipment, and latent versus sensible
priorities. Lower airflow can improve dehumidification in some situations but may reduce total sensible

performance if pushed too far. Higher airflow may improve sensible cooling while sacrificing moisture removal.

This is one reason two systems with identical tonnage can feel different. Setup matters. Fan speed matters. Duct
resistance matters. Filter restrictions matter. Humidity control is not just about buying a unit, it is about matching

the unit to the house and commissioning it properly.

That detail gets lost in consumer conversations because “3 tons” is easy to say and “delivered latent capacity

under actual airflow conditions” is not. Still, that is where comfort lives.

If you are trying to answer “what size AC unit do | need?”

Treat that question as a starting point, not a number to pull from the internet. A reliable answer comes from
measured inputs, not broad assumptions. The most useful path is to have a qualified contractor evaluate the
house, perform an HVAC load calculation, and connect that result to equipment selection, airflow, duct condition,

and humidity goals.

If you live in a humid climate, be especially cautious about oversized recommendations framed as safer or
stronger. Cold air is not the same as comfort. Dry air matters. Runtime matters. Installation quality matters. So

does the condition of the duct system carrying that air through the house.

The best AC systems rarely feel dramatic. They simply keep the home steady, dry, quiet, and predictable. Rooms
stay close in temperature. The thermostat does not need constant adjustment. Bills make sense. The equipment
runs in a way that feels smooth rather than frantic. That kind of performance usually starts with good math, good

observation, and a contractor who respects both.

Choosing AC size is not glamorous, but it is one of the highest-leverage decisions in the whole project. Get it
right, and everything else works better. Get it wrong, and even premium equipment can feel like a

disappointment.
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