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Oversized HVAC Is Not Better

A 2,000 sq ft house with a mixed climate needs about 4 tons of cooling. A 6 ton quote is not a
safety margin, it is an equipment mismatch that leaves the house clammy and costs more to
run and to buy.

Bigger cooling capacity sounds like a safety margin. It is the opposite. Air conditioning removes
both heat and humidity, and it needs to run long enough in a cycle to do the humidity part
properly. An oversized unit blasts the thermostat down to setpoint fast, shuts off, and never
runs long enough per cycle to pull real moisture out of the air. The house hits the number on
the thermostat and still feels clammy.

A worked example: 2,000 sq ft, mixed climate, quoted 6 tons

Run a 2,000 sq ft house in a mixed climate through a rough load sanity check and the estimate
lands at about 4.2 tons, with an expected range of 3.5 to 4.5 tons depending on envelope details a
quick estimate cannot capture. A contractor quoting 6 tons for that house is 1.8 tons, roughly 43%,
above even the top of that range.

The sanity-check engine flags this quote directly: "A 6 ton quote looks oversized... Ask the
contractor for the Manual J that supports it." That is not a rejection of the contractor, it is a request
for the actual math. A legitimate reason for a bigger number (a large west-facing glass wall, a
vaulted ceiling, poor insulation) should show up in a real Manual J. If it cannot be justified, 6 tons is
simply the wrong equipment for this house.

What actually goes wrong when it runs

Short-cycling is the mechanism. Oversized equipment satisfies the thermostat's temperature
setpoint quickly and shuts off before it has run long enough to also pull humidity out of the indoor
air. The house reads 72 degrees on the thermostat and still feels damp and clammy, because
temperature and humidity are two different jobs and the short cycle only finished one of them.

Short-cycling is also harder on the equipment itself. Compressors see more start-stop cycles over
their life, which is more wear than a unit that runs longer, steadier cycles at the size that actually
matches the load.



The cost is not just comfort

A bigger unit costs more to buy, since equipment price scales with tonnage. It also is not the safety
margin it looks like on paper. The two real numbers, correct sizing and correct comfort, both point
to the load estimate, not to rounding up "to be safe.”

Key takeaway. Oversized cooling does not mean extra safety margin, it means short cycles
that hit the temperature number and miss the humidity job. Get the load calculated, then size
to it, not above it.

Assumptions

e The rough load estimate here is a sanity check, not a substitute for a real Manual J. Expect a
range, roughly plus or minus half a ton, depending on envelope details a rule-of-thumb cannot
see.

Sources

e ACCA Manual J (residential load calculation methodology)

e ACCA Manual S (equipment selection against a Manual J load)

Frequently asked questions

Is there ever a good reason to size above the calculated load?

A small amount of headroom is normal because equipment comes in fixed nominal sizes, not
custom capacities. Manual S sets the acceptable range explicitly (about 115% for AC, up to 125%
for a heating-dominant heat pump). A 6 ton quote against a 4 ton load is far outside that range,
not a rounding choice.

What should I ask a contractor who quotes well above a rough estimate?

Ask to see the Manual J load calculation the quote is based on, and what specific factors (glazing,
orientation, insulation, ceiling height) push the number that high. A contractor who cannot produce
the calculation is guessing, and a rough guess trending oversized is a common and costly pattern
in this industry.

Does undersizing cause the same short-cycling problem?

No, the opposite failure. Undersized equipment runs constantly and still cannot bring the house
down to setpoint on the hottest design days, so comfort suffers from not enough capacity rather
than cycling too fast. Both mistakes trace back to the same fix: size to the real calculated load.
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