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A Handful Of Landmines
Avoiding landmines requires the HVAC contractor to understand basic building science – you
might not be responsible for the thermal elements but you sure as heck will get the call when
the system is not working or the energy bills are over the top. Knowing where the landmines
are and how to avoid them is always the best strategy. BY ROBERT BEAN

HAND TO HAND COMBAT
Any ventilation or return air plenum in contact with a heated
surface (Figure 1) will absorb heat first via conduction and
then secondly (depending on its emissivity) will transfer the
energy to the interior plenum surfaces via radiation. If the
floor is warm enough and the plenum is long enough the air
temperature will rise in an uncontrollable fashion creating
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instability in the comfort and ventilation control systems. It
is not possible to turn either system off as one is required
for comfort quality and the other for air quality. This landmine will create a battle between the general contractor,
sheet metal contractor, insulating contractor, radiant contractor, boarders, tapers and painters. The only way to mitigate

Any uninsulated cold air plenum sharing the same space
with heated surfaces or pipes (Figure 2) will absorb heat
via conduction and possibly via radiation depending on
its emissivity/absorptivity. This becomes an uncontrollable parasitic loss from the heating system and an unintentional parasitic gain to the cooling system. It can be
significant enough in some cases to cause the discharge
temperature to rise well beyond design conditions. Trying to
avoid this landmine with balancing or a bigger cooling plant
only exacerbates the problem, especially if you get stuck
paying the bill. The solution is to thermally decouple the
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this initial conductive transfer is to thermally decouple the
radiant surface from the air system (as shown in Figure 1a)
with an approved fire rated assembly between the floor and
plenum. That means ripping down ceilings and ducts and
starting from scratch including resizing ducts. The value of
the insulation below the radiant surface must meet code
requirements (i.e. CSA B214).
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heating from the cooling (Figure 2a) by relocating insulated
pipes where possible and insulating ducts from surfaces
with an approved fire rated assembly. This is as painful as
the “Hand to Hand Combat” fiasco. The value of the insulation below the radiant surface must meet code requirements (i.e. CSA B214).

WHEN IT'S HOT – NOT
Any uninsulated cold plumbing lines sharing the same
space with heated surfaces or pipes (Figure 3) will absorb
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heat via conduction and possibly via radiation depending
on its emissivity/absorptivity. This becomes an uncontrollable parasitic loss from the heating system and an unintentional parasitic gain to the cold plumbing system. It can be

matters worse. Thermally decoupling the indoors from the
outdoors by properly sealing and reinsulating the trimmer
and header joists (Figure 4a) will do the trick. If you have
not figured it out yet – it pays to have a good ceiling contractor on the sidelines for these hazards.
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significant enough in some cases to cause the discharge
temperature to rise well beyond customers’ expectations
for a “cold glass of water.” Trying to solve the problem with
flow control exacerbates the problem. The only way to deal
with this is to thermally decouple the heating from the cold
water plumbing lines (Figure 3a) by relocating insulated
heating pipes away from cold lines. In high humid geographies it is recommended practice to also insulate cold
water lines to prevent condensation from occurring on pipe
surfaces.

FROZEN TONGUE TEST
A poorly or uninsulated heated cantilevered section of the
building (Figure 5) is akin to freezing your tongue to the
flag pole. This is a modified version of the indecent exposure for the hard core contractors who want to do battle
with general contractors and their insulation subcontracFigure 5
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INDECENT EXPOSURE
Any uninsulated sections of the building envelop (Figure 4)
separating the heating system from the outdoors become
effective heat loss conduits. The greater the temperature
difference between indoors and outdoors, the greater the
parasitic losses. Viewed with thermography from the outFigure 4

side, this building landmine gives the appearance of a
streaker at a football game. Trying to solve the problem by
raising the fluid temperature and/or increasing flow makes
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tors. Your weapon of choice is a thermographic camera.
Trying to solve the problem by raising the fluid temperature and/or increasing flow only won’t help. The solution:
rip down the soffit and properly seal and reinsulate the
trimmer, header and underside sections of the cantilever
(Figure 5a). This will thermally decouple the indoors from
the outdoors.
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visit healthyheating.com for more information.
REPRINTED WITH PERMISSION FROM

