




Method #1

Pick any contractor & 
let them decide 

everything









































Method #2

Use ACCA Manual D





ACCA Manual D



Available static pressure
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Available static pressure – the rated pressure 
difference across the furnace or air handler 
minus the pressure drops across the external, 
non-duct components

• Coil
• Filter
• Balancing dampers
• Registers & grilles
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Available static pressure is the pressure 
available for the ducts after accounting for all 
other pressure changes.
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Equivalent length of fittings
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2 causes of air resistance

1. Friction
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2 causes of air resistance

2. Turbulence
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Turning Vanes



Equivalent length – the length of straight duct 
that would yield the same pressure drop as the 
fitting 
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Total effective length of the 
critical path
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Equivalent length – just the fittings

Total effective length – equivalent length of 
the fittings plus the actual lengths of the 
straight runs
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The critical path is 
the path from 
return to supply 
with the highest 
pressure drop
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Critical path:

Hall return grille 
to foyer supply 
vent
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Fittings dominate pressure drops…

49



50



51



52



Friction rate
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The friction rate calculated here 
is used to size all duct runs
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Most duct runs will 
be oversized using 
critical path 
method.

è Must use 
balancing dampers
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Key Variables to Juggle
• Blower power
• Non-duct pressure drops (filter mainly)
• Fitting quality
• Number of fittings
• Size of ducts



The proof 
is in the pressure











Return Supply



Calculating Total External Static 
Pressure (TESP)

• Measure static pressure on return side
• Measure static pressure on supply side
• Add the two numbers – without negative sign!

Example:
SPret = -0.06 i.w.c.
SPsup = +0.09 i.w.c.
TESP = 0.06 + 0.09 = 0.15 i.w.c.





High-MERV filtration at 
a low cost







Sizing high-MERV filters

Minimum:
2 square feet of filter area*

per
400 cfm of air flow

*Not including pleats
Length x width
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2 sf/ton è 200 fpm face velocity
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Before After

30% less 
pressure 

drop



Ducting an ERV or HRV









Resistive ducts Higher pressure Lower air flow
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