
Why Ducted System Heat-Load Calculation
Matters for Canberra Homes
When you are looking at ducted reverse cycle air conditioning for a Canberra home, the first
thing a good designer does is a ducted system heat-load calculation. This is not some
theoretical exercise. It is the foundation that determines whether your system will keep you
comfortable through a -5 degree winter morning and a 40 degree summer afternoon, without
wasting energy or money. I have seen too many installations where someone skipped this step
and just guessed at the size of the unit. The result is always the same: either the house never
gets comfortable, or the power bills are shocking. Neither outcome is acceptable, especially in
a climate zone as demanding as Canberra's.

What a Heat-Load Calculation Actually Does
A heat-load calculation, properly done, accounts for every factor that adds heat to or removes
heat from your living space. That includes the obvious things like window area and orientation,
wall insulation levels, roof colour, and the number of people who will be in the room. It also
includes less obvious factors like appliance heat output, infiltration through gaps and cracks,
and the thermal mass of the building materials. For a ducted system, the calculation extends
beyond a single room because the air handler and ductwork serve multiple zones. Each zone
has its own cooling load and heating load, and the total system capacity must match the sum
of those peaks, not just the largest single room.

The industry standard method for residential work in Australia largely follows the principles
laid out by ASHRAE and the Air Conditioning Contractors of America, particularly their Manual
J procedures. Manual J is a detailed, room-by-room method that accounts for sensible and
latent heat gains. It also considers the sensible heat ratio, which tells you how much of the
cooling load comes from temperature reduction versus moisture removal. That matters in
Canberra, where winter air is very dry and summer air can be quite humid after a storm. If your
ducted system heat-load calculation ignores the sensible heat ratio, you might end up with a
system that cools the air well but leaves it clammy, or one that dehumidifies too aggressively
and leaves the house feeling cold.

Why Ductwork Changes Everything
A ducted system is fundamentally different from a split system or a window unit because the
air handler is remote from the rooms it serves. The ductwork itself adds resistance to airflow,
and every bend, every length of flexible duct, and every branch reduces the amount of air that
reaches the far end of the system. If the ducted system heat-load calculation does not include
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a proper duct design, you can have a correctly sized outdoor unit and still get poor air
distribution in the rooms farthest from the air handler. I have been in houses where the master
bedroom is freezing while the home office is stifling, simply because the duct runs were too
long and the branch take-offs were undersized.

Good load calculation software will let you model the ductwork alongside the thermal loads.
You can input the length and type of each duct run, the number of elbows, and the diffuser
types, then calculate the pressure drop and the resulting airflow at each register. That is the
only way to ensure that each zone gets its required supply air temperature and volume. Without
that level of detail, you are guessing. And in a Canberra climate zone, where temperatures can
swing 30 degrees in a single day, guessing is expensive.

Heating Load vs Cooling Load in a Reverse Cycle System
A reverse cycle system has to handle both heating and cooling. The heating load and the
cooling load are rarely the same. In Canberra, the heating load is usually much larger than the
cooling load because of the cold winters. But that does not mean you can just size for heating
and forget about cooling. A system that is oversized for cooling will short-cycle in summer,
failing to dehumidify properly and leaving the house feeling damp. A system that is undersized
for heating will run continuously on the coldest mornings and still not reach the set
temperature.

The ducted system heat-load calculation must be run twice: once for summer design
conditions and once for winter design conditions. The larger of the two numbers determines
the required capacity of the outdoor unit and the air handler. But the airflow and duct design
must satisfy both seasons. In heating mode, you want slightly cooler supply air to avoid
stratification at the ceiling. In cooling mode, you want colder supply air to achieve good air
distribution. Balancing those requirements is where the expertise comes in. It is not something
a rule of thumb can handle.

Zone Dampers, Thermostat Placement, and the Return Air Path
A well-designed ducted system includes zone dampers that allow you to direct airflow to the
parts of the house that need it most. But zone dampers only work well if the load calculation
tells you how much air each zone needs at peak conditions. If you set the dampers by ear, you
will almost certainly end up with some rooms overventilated and others underventilated.
Thermostat placement is equally important. A thermostat in a hallway that receives direct sun
will call for cooling when the bedrooms are still cold. The load calculation should inform where
the sensors go, not the other way around.



The return air path is often overlooked. If the return air grille is too small or placed in a location
that does not represent the average room temperature, the system will cycle on false readings.
The energy balance of the house depends on the return air being a fair sample of the
conditioned space. A proper load calculation will include the return air path as part of the
system resistance, ensuring that the air handler sees the correct static pressure.

Humidification Load and Indoor Air Quality
Canberra winters are dry. Indoor humidity can drop below 20 percent, which is uncomfortable
and can cause respiratory irritation. A ducted reverse cycle system can include a humidifier, but
the humidification load must be calculated just like the sensible loads. You need to know how
much moisture the house loses through infiltration and ventilation, then size the humidifier
accordingly. If you skip this step, you will either under-humidify and still feel dry, or over-
humidify and risk condensation inside the ductwork. The same principle applies in summer:
the latent load from occupants, cooking, and showering must be accounted for in the cooling
calculation.

Equipment Selection: Daikin, Fujitsu, and the Role of Load Calculation
Once the ducted system heat-load calculation is complete, you can select equipment that
matches the calculated loads. Brands like Daikin and Fujitsu offer inverter-driven ducted
systems that modulate their output to match the load closely. That is a huge advantage over
old fixed-speed systems, because the unit can run at part load for most of the year, saving



energy and maintaining steady temperatures. But even the best inverter system will waste
energy if it is oversized. The load calculation gives you the confidence to select a unit that is
right-sized for your home, not one that is oversized because someone was afraid of
undersizing.

I have seen Daikin systems installed in homes where the load calculation was done properly,
and they run quietly and efficiently across the whole year. I have also seen Fujitsu systems that
struggle because the ductwork was not modelled and the static pressure was too high. The
equipment is only as good as the design that supports it. And that design starts with the load
calculation.

Practical Takeaways for Homeowners
If you are planning a ducted reverse cycle system for your Canberra home, here are the
questions you should ask your installer:

Did you perform a room-by-room load calculation using Manual J or equivalent
software?

Does that calculation include the duct pressure drop and airflow at each register?

How did you account for the sensible heat ratio in both heating and cooling modes?

What is the design supply air temperature for each zone, and how will the zone
dampers be set?

Where will the thermostats be placed, and how is the return air path designed?

If the installer cannot answer those questions clearly, or tries to sell you a system based on
floor area alone, you should be cautious. A proper ducted system heat-load calculation takes
time and expertise, but it is the only way to get a system that works well in the Canberra
climate zone. It is not a luxury. It is the difference between a comfortable home and a costly
mistake.

Final Thoughts
Designing a ducted reverse cycle system is an exercise in trade-offs. You have competing
priorities between heating and cooling, between airflow and noise, between first cost and
operating cost. The load calculation is the tool that lets you make those trade-offs intelligently.
It gives you a clear picture of what the house needs, not what the salesman wants to sell. And
in the end, that is what makes the difference between a system that just works and one that
works beautifully.


