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Building with Ducts in Conditioned Spaces 
Dropped Ceilings and Soffits  

Application: This approach is appropriate for single-story 
homes with 9- or 10-foot plate heights. It is also useful in two-
story designs and for branch ducts in a house that may use a 
different approach.  
 
Description: Building cavities where ducts can run are created 
within the thermal envelope of the building. These cavities 
are surrounded by the building air barrier and full insulation.  
One good location for a dropped ceiling is a central hall 
adjacent to several bedrooms. The space above the ceiling 
allows easy access to each of the bedrooms. Soffits can also 
be built above upper cabinets, around the perimeter of a 
room to create a coffered look or as a design element to 
create a visual separation between two rooms.  
 
 One key element of this approach is the thermal boundary 
that separates the soffit space from the “outside”, which is 
usually the unconditioned attic. Joints between sheets and 
any holes in the air barrier material must be sealed with 
caulk or expanding foam. The insulation around the air 
barrier is installed to the same level as the rest of that 
component (for example, R-49 for ceilings and R-21 for 
walls).  

 
You have two options for scheduling the installation of the air barrier.  
 
1) Using OSB, framers can line the soffit during the rough framing stage of construction. HVAC installers then 

run ducts as they normally would. Because ducts don’t need to extend to the building perimeter, most of 
the branch ducts can be very short.  

2) In some cases, you may decide to schedule drywall installation first, then frame the soffits, install ducts and 
have the drywall installers return to cover the bottom surface of the soffit. Drywall in the soffit can be 
installed at the same time that other “pre-drywall” jobs are done. For example, drywall behind the furnace is 
generally hung at a good time to also hang drywall in soffits. 

 
Advantages:  

 Lower cost compared to some ducts inside 
approaches 

 No code issues  

 No increase in heating or cooling load 

 No increase in building height 

 Variable ceiling heights and coffered 
ceilings can add architectural interest 

 
 

Disadvantages:  

 Can be difficult to find a path for 
ducts around obstacles, such as 
stairs, beams, vaulted ceilings, etc. 

 Scheduling of trades can be 
complicated. One or more trades 
may have to make additional visits 
to the site.  

 Needs minimum ceiling height of 9 
feet. 

 
 
   



     

  

Key challenges: 
 Delivering supply air to areas 

with vaulted ceilings.  
 Scheduling trades. 
 Coordinating more plumbing, 

electrical and ductwork in a 
small space.  

 
 
 
 

Cost considerations: 
$ Additional framing material 

and sheet goods for lining 
soffits. 

$ Ducts can be shorter and 
may reduce cost. Heating 
system size can be reduced, 
which may reduce cost.  

 
 
 

Keys to Success: 
 Cap the soffit with rigid sheet 

material. 
 Seal the rim joist adjacent to 

all soffits. 
 Locate supply registers on 

interior walls when possible.  
 Select grilles with adequate 

throw and mixing to reach 
exterior surfaces. 

 

  
 
All team members should participate in a pre-design meeting with the project team to identify and solve 
potential issues. Additional guidelines for each team member are outlined below: 
 
Designer:  

 Identify a central location for the air handler and 
soffits for duct runs.  

 Allow proper clearances for mechanical equipment.  

 Allow enough space for the required duct size and 
consult the HVAC contractor if necessary.  

 Pay special attention to areas with stairways, vaulted 
ceilings, large beams and interior shear walls that 
may pose obstacles to ducts.  

 Create an HVAC plan showing the exact location of 
ducts with section and plan views. Mark furnace 
condensate drain on plan. 

 Locate recessed lights, ceiling fans and other 
potential obstacles on the plan to avoid conflicts. 
 

General Contractor: 
 Require the designer and all trades to attend a pre-

design meeting to discuss the ducts inside approach 
and everyone’s responsibilities.  

 Decide which trade (framer or drywaller) will install 
the air barrier to cap the soffit.  

 Ensure accessibility to all furnace components for 
maintenance and repair, such as filters, access panels, 
controls, etc. 

 Ensure there is adequate space around the furnace or 
air handler to meet the minimum clearance 
requirements in the code. 

 Install solid core door on the room where the furnace 
is located. 

 

Framer:  
 Create soffit spaces according to the building plans.  

 Line the surfaces of the soffit with a rigid sheet 
material, such as pressed paperboard, etc.  

 

Drywall Installer: 
 Review the thermal boundary and line soffits with 

drywall. 
 

 
HVAC Contractor:  

 Size the heating equipment and design the ductwork 
taking into account the smaller heat load and shorter 
duct runs.  

 Consider noise levels when selecting furnaces and air 
handlers, because the equipment will be located near 
living spaces.  

 Always install sealed combustion equipment with 
proper venting to the outside.  

 Most ducts will not need to extend all the way to the 
building perimeter.  

 Locate supply boots on interior walls when possible. 

 Select supply grilles with adequate throw to reach 
exterior surfaces and achieve good mixing with air.  

 Use fire-rated caulk to seal all gaps where ducts 
penetrate the air barrier material.  

 Avoid locating ducts joints near obstacles that will 
interfere with fastening and sealing ducts. 

 Seal all ducts with mastic paste.  

 Connect the fresh air duct and damper to the return 
duct near the grille.  

 

Insulator:  
 Seal the joints between the sheets of rigid soffit liner, 

such as rigid insulation or pressed paperboard.  

 When the soffit adjoins a rim joist, seal the rim with 
expanding foam.  

 Seal all electrical and plumbing penetrations.  

 Install insulation material around the soffit to match 
the R-value of the adjacent wall or ceiling.  

 Place sound insulation around the room where the 
furnace is located.  

 

Plumber: 
 Insulate PEX pipe near ducts. 

 Install condensate drain at the furnace location.

Project Team Member Guidelines 



     

  

 


