
Sizing a cooling system looks simple from the outside: pick a tonnage that sounds right, sign the estimate, and wait for
the crew. The reality is far more nuanced, and getting it Heating Repair wrong can haunt a building for decades. I have
walked into homes with ice-cold bedrooms and muggy family rooms, offices that sound like wind tunnels, and
restaurants where the walk-in cooler door sweats in July. In virtually every case, the root problem was the same: someone
skipped a proper cooling load calculation and guessed at size.

Cooling load is not just square footage divided by a rule of thumb. It is the sum of heat gains from the sun, people,
lighting, appliances, infiltration, ducts, and more, all happening over a day that changes minute to minute. The
calculation sets the foundation for everything that follows - equipment selection, duct design, refrigerant piping, controls,
even where to place supply registers. Do it well and the system runs quiet and steady, delivering comfort at a reasonable
utility cost. Do it poorly and you chase problems with endless Air Conditioner Repair visits, premature Air Conditioner
Replacement, or band-aid dehumidifiers that try to fix what the design missed.

The anatomy of a cooling load

When we calculate cooling load, we are answering two questions. How much heat does the building take on under design
conditions, and how fast does it take it on? The first determines peak capacity. The second tells us about part-load
performance, humidity control, and whether the equipment and ducts will cycle on and off or run smoothly.

There are two broad load types. Sensible load is what drives the temperature you feel on a thermometer. Latent load
measures moisture removal, expressed as the water weight the system must condense. Hot, sunny rooms with big
windows often have high sensible loads. Crowded kitchens with simmering pots have high latent loads. A well-tuned
cooling system must handle both at once.

A robust calculation looks at the building envelope piece by piece. That means wall assemblies, roof and attic levels,
foundation conditions, glazing type and area, orientation, and shading devices. Internal gains get tallied too, including
lighting wattage, plug loads, cooking, and people counts. Then we layer on ventilation and infiltration. If you run a
dedicated fresh air system or an Energy Recovery Ventilator, that latent and sensible load lands on your air conditioning.
If the house leaks like a sieve, outdoor humidity sneaks in through every crack and your evaporator coil becomes a
dehumidifier with a power bill.

Why rules of thumb fall short

Contractors used to rely on blunt heuristics, like 500 square feet per ton of cooling. In mild, older houses with leaky
windows and short seasons, they sometimes got lucky. In mixed-humid and hot-humid regions, these rules overcool the
air and under-dehumidify, or the opposite. Modern homes have tighter envelopes, better insulation, and bigger windows.
That changes the shape of the load. I have seen similarly sized houses where one needed 2 tons and the other needed 4,
simply because one had south-facing glass and a vaulted ceiling while the other had deep overhangs and trees.

Oversizing shows up as short cycling. The system slams the thermostat down a few degrees, then shuts off, only to start
again minutes later. Moisture removal stalls because the coil never runs long enough to wring out vapor. Rooms feel cool
but clammy, and odors linger. Undersizing feels different. The thermostat struggles on the hottest afternoons, supply air
warms, and the compressor runs continuously. Electricity use spikes. Neither case is acceptable, and both can be avoided
with a disciplined cooling load calculation.

What a good calculation includes
Most licensed professionals in North America rely on ACCA Manual J for residential loads and ASHRAE methods for
commercial. The math is not the point here, the discipline is. We input real dimensions, real R-values, window U-factors
and solar heat gain coefficients, duct locations, and local weather data. A proper model reflects occupancy patterns and
equipment schedules. It also identifies the critical room or zone. The biggest system is not the bottleneck, the worst-
performing room is. If the southeast bedroom over the garage bakes at 4 p.m., your design needs to account for that, not
just the average of the whole house.

Internal gains deserve careful attention. A home office with dual monitors and a small server rack can add several
hundred watts. A kitchen with a 30,000 BTU range and a glass door to the patio swings wildly during a dinner party. In
small commercial spaces, lighting density and door traffic dominate, especially in convenience stores, salons, and
restaurants. Ignore these and you mis-size the system by a ton before you even pick a piece of equipment.
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Ventilation is often the silent driver of humidity load. Bringing in 60 to 100 cubic feet per minute of outdoor air in a
humid climate can add pounds of water per hour to the coil. The design must either use a dedicated dehumidification
path, a properly sized heat pump with low sensible heat ratio, or energy recovery that tempers the intake. Stack that on
top of infiltration, and you see why sealing the envelope matters as much as picking a high-SEER unit.

Beyond the number: ducts, airflow, and distribution

Once you know the load, the work has just begun. The best Air Conditioner Installation cannot overcome a poor
distribution system. Duct size, layout, and leakage shape the delivered capacity in the rooms that matter. A Manual D
duct design paired with the load model tends to solve 90 percent of persistent comfort complaints. Aim for the right static
pressure and airflow at the air handler, then translate that to branch sizes. Avoid constricting filters, kinks in flex, and
long, undersized runs to far bedrooms.

I have measured new systems with beautiful equipment and terrible performance because the return path was half what it
needed to be. The blower screamed, the coil iced, and the homeowner called for Air Conditioner Repair three times
before anyone checked external static. Properly matched evaporator coils, line set sizing, and meticulous refrigerant
charging finish the picture. Miss any of these and even a perfect load calculation can look wrong on paper, when the real
problem is air that never made it to the rooms.

Humidity, sensible heat ratio, and comfort

Load calculations separate sensible and latent loads, and you should, too. Consider a coastal home where outdoor dew
points sit in the low 70s for months. The building may not need massive sensible cooling if shading and insulation are
good, yet it will absolutely need robust moisture control. That points you toward equipment with a lower sensible heat
ratio. Variable-speed air handlers and inverter compressors shine here. They can slow down, stretch run times, and drop
coil temperatures long enough to condense moisture without freezing the coil. Controls that allow dehumidification
setpoints help keep indoor relative humidity between 45 and 55 percent. That range protects furnishings, keeps dust mites
in check, and makes a given air temperature feel cooler.

On the other hand, a high-altitude, arid climate calls for high sensible capacity and less latent capacity. The same
hardware may work, but your setup changes. You prioritize ventilation and filtration for Air quality, not dehumidification.
Matching equipment to the latent-sensible profile is a cornerstone of good design, and it only happens when you quantify
the loads.

The influence of building improvements
Load calculations should not freeze in time. If you replace windows, add attic insulation, or seal and insulate ducts, your
cooling load shifts. I have revisited homes after envelope upgrades that allowed a full ton reduction at replacement,
saving thousands upfront and hundreds each year thereafter. The sequence matters. If a homeowner wants Air
Conditioner Replacement but plans new windows next spring, we either size for the future and accept a year of longer
cycles, or we stage equipment so it can step down. Communicating these trade-offs prevents frustration and aligns the
system with the building’s trajectory.



Similar logic applies when integrating other systems. Radiant Heating and Radiant Cooling, when properly designed, can
flatten peak loads and improve comfort, yet they change the airside needs. Air / Water systems that use a hydronic coil
with variable chilled water temperatures handle latent loads differently than direct expansion coils. In mixed systems, I
lean on detailed load models to allocate which part of the load the radiant panel will handle and which part the air
handler must tackle, especially for humidity.

Heat pumps and cold climates

Cold climate Heat Pumps have changed the map for all-electric homes, and that affects cooling calculations, too. These
systems often serve both Heating and Cooling, with variable-speed compressors that modulate over a wide range. Their
cooling performance is excellent, but only if sized and commissioned correctly. Oversizing a heat pump for winter peaks
can backfire in summer. It will short cycle in cooling and struggle with humidity. Load calculations on both sides of the
ledger allow you to choose equipment that meets winter demand without wrecking summer comfort. Sometimes that
means a dual-fuel setup, sometimes resistance backup, and sometimes modest envelope Visit this website upgrades so the
same unit can handle January without oversizing for July.

Geothermal Service and Installation adds another layer. Ground loops provide steady entering water temperatures, which
helps humidity control at part load. Still, the airside must be designed with the same rigor. If the air handler and duct
system are wrong, the loop will not save you. And sizing the ground loop demands accurate cooling tonnage, not a guess.

Commercial nuances

In offices and retail spaces, loads change by the hour. The morning crowd brings a bump in latent load with people and
door swings. Midday sun can send west-facing glass into overdrive. Then the space empties and the system coasts.
Zoning and controls matter more here than in a simple residence. Calculations should be done per zone, not just for the
whole suite. That leads to equipment with multiple stages or variable capacity, plus supply air temperature reset strategies
that protect humidity while avoiding overcooling.

Small businesses often add equipment over time: a new display cooler, more lighting, an expanded kitchen. Each change
nudges the load upward. Without updating the model, a manager might blame an “old unit” when the real issue is
accretion of internal gains that the design never anticipated. If your facility has a Pool Heater Service area or spa, expect
significant latent loads that need dedicated exhaust and make-up air treatment. Again, the calculation must account for it.

Maintenance, filters, and the long arc of performance
Even the best design degrades without care. Coil fouling, low refrigerant charge from small leaks, and clogged filters
cripple latent performance first. The system still blows cool air, but moisture control fades and energy use climbs. A
routine Air Conditioner Maintenance plan keeps airflow and heat transfer where they belong. I have seen paybacks under
a season just from correcting airflow and refrigerant charge on equipment that had drifted out of spec.

On the heating side, a Furnace Maintenance Payment plan functions similarly, and while we are talking cooling, the
house is a single organism. A blocked return feeding a furnace starves the shared air handler in summer. Old Hot water
tanks in mechanical rooms can affect room temperatures and ventilation strategies. Maintenance is not a siloed activity, it
is a building-wide discipline.

Replacement decisions and right-sizing opportunities

When systems age out, replacement becomes a chance to fix sins of the past. Do not let anyone drop in a like-for-like Air
Conditioner Replacement without re-running the load. Homes change. Trees grow and shade windows. Families add
insulation, remodel kitchens, or finish basements. Utility rates shift. Equipment technology improves. A fresh calculation
often justifies stepping down in size, especially when paired with duct sealing or small envelope upgrades.

I have replaced many 3.5 ton systems with 2.5 or 3 tons after proper modeling and a bit of duct work. The result is
quieter operation, better humidity control, and lower bills. If the ductwork can’t be easily corrected, a variable-speed
system with smart staging can mask some distribution shortcomings by running longer at lower outputs. But masking is
not curing. If you have a persistent hot room or a basement that smells musty in August, address those issues in the
design rather than hoping a new box solves them.

Practical signals you have a sizing or load issue
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You do not need diagnostic gauges to suspect a mis-sized or mis-applied system. Clues show up in everyday living.
Supply registers that roar and still leave rooms uneven. Thermostats satisfied in ten minutes on mild days but struggling
at 4 p.m. when the sun hits. Indoor humidity hovering above 60 percent despite cool setpoints. Coils icing on humid
evenings. Return grilles whistling, doors that slam when the system starts, or dust accumulating around supply boots.
These all hint at airflow and sizing mismatches rooted in the original calculation or lack thereof.

The role of filtration and indoor air quality

Cooling load and Air quality intersect in predictable ways. High-MERV filters improve particle capture, but they add
resistance. If the blower cannot overcome that resistance, airflow drops and coil temperatures fall, which can improve
dehumidification slightly until you cross into the danger zone of freezing. A good design accounts for filter pressure drop
at the chosen efficiency level and sizes the return accordingly. If you plan to run MERV 13 for health reasons, the duct
system must support it. Otherwise you trade clean air for noisy, inefficient operation.

Fresh air delivery adds both sensible and latent load. In humid regions, temper that air. Energy recovery ventilators pre-
condition the intake using exhaust air, reducing the penalty. In dry climates, direct intake may be fine, but you might
prioritize filtration for pollen and dust. The calculation must integrate ventilation targets so your Air Conditioner
Installation is not blindsided by the added load.

Specialty cases: radiant and hybrid approaches

Radiant Cooling can deliver exceptional comfort in dry or controlled-humidity environments. It offloads a chunk of
sensible heat directly from occupants and surfaces, letting the airside focus on humidity and ventilation. The catch is dew
point management. The load calculation must predict surface temperatures and indoor humidity so the radiant system
never condenses. That often means a dedicated dehumidification strategy and careful controls. In hybrid Air / Water
systems, hydronic coils and chilled water loops offer flexibility, but you still need an honest accounting of latent load and
a plan to handle it.

Connecting dots across mechanical systems
Mechanical rooms rarely host just one appliance. Furnaces sit next to air handlers, condensers tie into slab lines, and Hot
water tanks radiate standby heat. In multifamily buildings, corridor pressurization, trash room exhaust, and garage
ventilation bleed into individual unit loads. When planning Furnace Installation or Furnace Replacement, the duct
strategy you choose affects cooling performance later. The same return path must work in both seasons. If you pinch
return capacity with a compact furnace changeout, the air conditioner inherits that choke point next summer. Geothermal
loops, cold climate Heat Pumps, and even a Pool Heater Service circuit all share electrical capacity and sometimes
airflow paths. A whole-building view prevents one upgrade from undermining another.

The homeowner and facility manager checklist

Before commissioning a new system or signing off on a major repair, ask for the load calculation. It should include
room-by-room sensible and latent loads, equipment selection with sensible heat ratio data, airflow targets per room, and
duct sizing that matches. If a contractor balks, that is a red flag. The math does not guarantee perfection, but it anchors
the design in physics rather than hunches.

To keep this practical, here is a short list I use when reviewing projects:

Confirm local design temperatures and verify they match the model’s weather file.
Check window specs, shading, and orientation against the plans or site conditions.
Compare total equipment sensible capacity to the calculated sensible load at the actual airflow and entering
conditions.
Inspect return and supply duct sizes versus target cfm, including filter type and static pressure limits.
Validate ventilation assumptions and how latent load from outdoor air will be handled.

Where payments and maintenance fit in



Money structures decisions. If someone is tempted to oversize because “it’s only a few hundred more,” consider the long
costs. Inefficiency, repairs, and comfort issues nibble away at that savings every month. Maintenance matters even more
with finely tuned, right-sized systems. Discuss Air Conditioner Maintenance schedules up front. If budget timing is tight,
a staged plan can be smarter than a rushed, oversized unit. Many firms offer a Furnace Maintenance Payment plan or
similar service agreements that bundle cooling maintenance as well. Consistent care beats emergency calls in July.

A brief field story

Years ago, a family called about a “broken” air conditioner in a two-story home. The upstairs was sticky and warm every
afternoon, while the downstairs felt like a refrigerator. Three service calls had topped up refrigerant and replaced a
capacitor. I ran a load on the second floor alone and found it needed roughly 18,000 BTU sensible and 4,000 BTU latent
at peak. The existing system was a 3.5 ton single-stage unit feeding both floors, with most supply air dumped downstairs
through short trunks, and the return upstairs starved by a single undersized grille.

We right-sized to a 2-ton variable-speed unit for upstairs only, sealed and resized returns, and balanced the existing
downstairs unit. The upstairs unit ran long, quiet cycles, wrung out humidity, and kept the bedrooms steady even on 95
degree days. Their total energy use went down, not up, after adding equipment, because the oversized downstairs unit
stopped short cycling and the right-sized upstairs unit ran efficiently. The fix began with the calculation, not the wrench.

Final thoughts for decision-makers

Proper cooling load calculations are not paperwork, they are the map. With them, you select equipment that fits, design
ducts that deliver, and set expectations that match reality. They let you coordinate with Heating systems, plan for future
changes, and protect Air quality without backfiring on humidity control. Whether you are choosing Air Conditioner
Installation for a new build, evaluating Air Conditioner Repair options, or planning Air Conditioner Replacement after a
long service life, insist on the math. It will save money, eliminate guesswork, and, most importantly, make your spaces
feel the way they should.
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MAK Mechanical specializes in heat pump installation, repair, and maintenance including cold-climate heat pumps.
MAK Mechanical provides commercial HVAC services and custom sheet-metal fabrication and ductwork services.
MAK Mechanical serves residential and commercial clients in Barrie, Orillia and across Simcoe and surrounding Ontario
regions.
MAK Mechanical employs trained HVAC technicians and has been operating since 1992.
MAK Mechanical can be contacted via phone (705-730-0140) or public email.

People Also Ask about MAK Mechanical

What services does MAK Mechanical offer?

MAK Mechanical provides a full range of HVAC services: furnace installation and repair, air conditioner installation and
maintenance, heat-pump services, indoor air quality, and custom sheet-metal fabrication and ductwork for both
residential and commercial clients.

Which areas does MAK Mechanical serve?

MAK Mechanical serves Barrie, Orillia, and a wide area across Simcoe County and surrounding regions (including
Muskoka, Innisfil, Midland, Wasaga, Stayner and more) based on their service-area listing. :contentReference

How long has MAK Mechanical been in business?

MAK Mechanical has been operating since 1992, giving them over 30 years of experience in the HVAC industry.
:contentReference[oaicite:8]index=8

Does MAK Mechanical handle commercial HVAC and ductwork?

Yes — in addition to residential HVAC, MAK Mechanical offers commercial HVAC services and custom sheet-metal
fabrication and ductwork.

How can I contact MAK Mechanical?

You can call (705) 730-0140 or email [email protected] to reach MAK Mechanical. Their website is
https://makmechanical.com for more information or to request service.

Landmarks Near Barrie / Service Area

MAK Mechanical is proud to serve the Barrie, ON community and provides HVAC services across the region. If you’re
looking for heating or cooling services in Barrie, visit MAK Mechanical near Kempenfelt Bay. MAK Mechanical serves
the greater Simcoe County area. For HVAC or ductwork near Simcoe County Museum area, contact MAK Mechanical
for reliable service. MAK Mechanical also serves Orillia and nearby regions. If you need a new furnace or AC near Lake
Couchiching, MAK Mechanical can be your local HVAC partner. For those in the Muskoka or surrounding vacation-
home region, MAK Mechanical provides HVAC support — if you’re near Bracebridge Muskoka Airport and need HVAC
maintenance, reach out to MAK Mechanical. MAK Mechanical covers smaller communities like Innisfil, Ontario — so if
you’re looking for heating or cooling services there, you can contact MAK Mechanical near Innisfil.


