
Getting your 
ducts in a row 
A rough guide to 
ductwork layout 



Fan 
(air handling 
unit (AHU)) 

Pushes air through the ducts 

Supply 

Pulls air through the ducts 

Return 

Dumps some of the returned air outside 
(through the exhaust air louver) 

Brings some clean 
outside air in to make 
up what was 
exhausted 
(through the intake 
air louver) 

Air is conditioned before 
supplying 
(heated or cooled, humidified 
or dehumidified, filtered) often 
by the use of a heat exchanger 



Air Handler 
Air Handling Unit (AHU) 
basically it’s a fan inside a 
box,  
•  usually a really big box, 
maybe the size of a dorm 
room,  
•  the fan blows air across a 
coil filled with a circulating 
fluid (water, glycol/water, 
freon)  
•  that is supplied at a 
temperature needed to raise 
or lower the temperature of 
the airstream as it departs the 
AHU.  
•  Air is returned to the AHU 
some is exhausted, and 
replenished with outside air, 
and then conditioned and 
supplied 

An air handling unit; air flow is from the right 
to left in this case. Some AHU components 
shown are: 
1 - Supply duct 
2 - Fan compartment 
3 - Vibration isolator ('flex joint') 
4 - Heating and/or cooling coil 
5 - Filter compartment 
6 - Mixed (recirculated + outside) air duct 



Heat Exchange 
Coil 

Sits inside the air handler 
Like a car radiator 
..heated or cooled fluid enters 
..(could be water, antifreeze, or 
freon)  
..is circulated through pipes that 
are embedded in fins 
.. Air is pushed over the fins by a 
fan 
.. Which raises or lowers the temp 
of the air 



Motorized damper  



Once you’ve pushed warm air over a 
cool coil, you’ve warmed the water 

Congratulations! You’ve moved 
heat from the air in the building 
to the fluid in the coil! 

This warms the fluid and now we 
pump it outside to release heat 
from it. 

This is done with a piece of 
equipment that sits outside the 
building, a cooling tower or 
condensing unit 

Watch out for legionella! 



Spray water across the coils, some 
evaporates taking heat with it 

Cooling tower 



BUY THIS 
BOOK! 

Architects Studio 
Companion written by 
Edward Allen 

This is the floor are you need 
for boiler/chiller 

This is the floor area outside 
you need for the cooling 
tower 



Reserve 
enough 
space 

This is how much air you have 
to move each minute 

This is how big the supply air 
ducts are coming from the 
machine or shafts 

This is how big the return air 
ducts are coming from the 
machine or shafts 

This is how big the branch 
ducts are from the shaft to the 
diffuser 

This is how big the room has to 
be to hold the fan 



Crude backsizing 



Divide your 
plan into 
235 s.f. 
areas 

Identify the 
location of 
the shaft or 
air handler 

Count the 
number of 
areas and 
size 
according 
to the chart 



Trace a duct 
route  

The duct at the 
very end only 
serves one-235 
sf space. 



A 6” dia duct serves 235 s.f. 



But this main 
duct coming 
from the shaft, 
serves 8-235 s.f. 
areas so… 



To serve 8-235 s.f. spaces you 
need a 17” round duct 



This floor of the 
building has 
45-235 s.f. areas 

If that single 
shaft served all 
45 it would 
need to be…. 



To serve 45 of those 235 s.f. 
spaces, you need a shaft that’s 

40” in diameter 

…and you need a second one for return air! 



Flattening ducts 1:1, 1:2, 1:4 

40” dia 36”x36” 25”x50” 

18”x71” 



Route 
Supply and 

Return 

Supply to perimeter…
the source or most 
losses and gains 

Return from interior 

No returns from toilets…
exhaust those spaces! 





Mechanical 
Planning 

Is mostly about providing ventilation 
…and cooling 

…with big…noisy…machines 

You can choose to Centralize or Decentralize the 
air handling machinery in the building 

Centralized: 
Big vert shafts 

Decentralized: 
Mech rooms 
each floor 

Hybrid 



If Shafts…plan for trunks 

Don’t trap shafts behind elevators 
and stairs 

Trunk ducts are the main ducts that 
emerge from the shafts 

Since they serve large areas of 
floorspace, they contain lots of air 
and are bigger than distribution 
ducts 



If Shafts…plan for trunks 
Plan return ducts to run inboard of 
supply…supply has to be delivered 
to the building skin, returns can be 
interior 



Structure & 
trunk  
ducts 

Plan a short structural span next to 
the core if possible, it makes for a 
thinner structural section to allow 
trunk ducts to pass 

Short span 

long span 

















Where 
else 
do 
ducts 
go? 





To keep the column 
from punching 
through the slab, 
shear heads are 
usually poured below 
the slab at the 
column head. 

Corbu said no, the 
piloti must meet the 
slab in a pure way. 

A spatial problem... 



The engineers 
proposed casting the 
shear heads above the 
slab. 

Usually shear heads 
never go above the 
slab because … 
people would trip on 
them! 



But Corbu’s clarity 
of vision about the 
piloti and slab was 
also challenging 
the mechanical 
engineers….  

He would accept 
no ductwork visible 
in the space! 



The structural 
and mechanical 
engineers were in 
different firms, 
not in direct 
communication, 
they could only 
see their own 
problem…Corbu! 

Sert’s architects 
combined both 
problems and 
found the 
solution! 

Problem + Problem = solution! 



Supply air would be carried 
through a network of small voids 
beneath a floor slab poured on top 
of the structural slab! 

This Air Floor would cover up the 
shear heads so no tripping, no 
projections below the slab, no 
ducts…everybodies concerns are 
addressed. 

The Air Floor product was ‘+’ 
shaped plastic vaults set on the 
floor slab and connected to supply 
air ducts in the walls. 

Where supply air was needed for in 
the room distribution, a slot was cut 
through the topping into the Air 
Floor to release supply air. 

Air filled floors 





Floor ducts…a roman idea… 

Roman builders would 
often route the smoke 
from the chimney 
through a labyrinth 
path under the floors, 
thus heating the 
floors. 





Underfloor ducting endures   
Mellon Center for British Art, Louis Kahn 



  See the smoke 
stains? 

  Hypocaust! 

  …covered by 
Zumthor in Chur 



No room for a chase? Part the column! 





Supply High 



Return low 



Wall as duct 



How many cores? 



Drum roll… 



Getting closer… 



Perhaps the nicest fire stair in 
architecture? 





















Underfloor ducting endures   
Vanke Center, Steven Holl 





Avoid conflicts with structure…ducts in the floor 











Computer access floor 












