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Introduction 
Rheia’s small diameter flexible ducts have the advantage of being able to sweep and bend around 
construction materials and other obstacles easily. However, if any one of those bends is too tight, the 
duct will pinch and there will be an increase in static pressure hindering the performance of the 
system. Elbow fittings must be used in lieu of a bend that is too tight (inside radius of the bend is less 
than 3”) to maintain performance standards. This document describes when to include elbows in the 
design and when to use sweeping bends.  

Tip: This document is supplemental to Rheia Engineering Design Manual, which provides necessary, 
foundational information for designing every Rheia system. All users must be familiar with that manual 
before considering the information contained herein. 

Terms 
45° Elbow – A fitting comprised of one 45° elbow component, two ferrules and 
one coupler that creates a smooth, tight 45° turn. See Figure 2 for an exploded 
view. 

90° Elbow – A fitting comprised of two 45° elbow components, two ferrules, and 
one coupler that creates a smooth, tight 90° turn. See Figure 3 for an exploded 
view.  

Sweeping Bend – When a duct makes a turn, but no elbow components are used. 

    

Figure 2. Exploded view of a 45° Elbow          Figure 3. Exploded view of a 90° Elbow 

Ducts routed through floor systems 
The type of framing will impact whether elbows must be used as ducts route through the floor system 
of a home. 

Figure 1: 45° Elbow Component 
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Open web truss floor system   
Rheia’s small diameter ducts will typically not require elbow components as they route through an 
open web truss floor system. Use sweeping bends in the design to model how the ducts will smoothly 
bend through the floor trusses to the register. Coordinate with the truss and structural design to 
accurately estimate the duct routing through the trusses and avoid conflicts. 

 

Figure 4: Photo of ducts routed in open web trusses. Ducts are run as straight as possible with sweeping bends. 
Elbows are not used. 

 

Figure 5: This is the drawing from the design file for the photo in Figure 4. The drawing reflects how the ducts are 
routed through the open web trusses with sweeping bends. Elbows are not included in the design. 
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I joist floor system   
Rheia’s small diameter ducts can run 
parallel in a joist bay, then turn 
perpendicular to and be routed through 
penetrations in the joists. These turns 
are where elbow fittings may be needed. 
When only a small number of ducts turn 
to go through holes in the joists, 
sweeping bends can be used. When 
many ducts clustered together turn to 
go through penetrations in the joists, 
elbow fittings must be considered. Table 
1 describes the quantity of elbow fittings 
and sweeping bends that should be used 
depending on the number of ducts 
making the turn to go through joist 
penetrations. 
Elbow fittings are required on larger 
groups of ducts because the ducts that 
are on the inside radius have too tight of a turn for a sweeping bend to be effective.  

 

Figure 6: Example of a design drawing of 8 ducts turning to go through holes in joists following the rules of Table 1. 
Zero ducts have a 90° Elbow, two have a 45° Elbow, and six have a sweeping bend. 

Table 1: Sweeping Bends and Elbows as ducts turn to go through joist 
penetrations 

Number of ducts 

clustered together

Number of 

Sweeping 

Bends

Number of 45° 

Elbows

Number of 90° 

Elbows

1 1 0 0

2 2 0 0

3 3 0 0

4 4 0 0

5 4 1 0

6 4 2 0

7 5 1 1

8 6 1 1

9 6 2 1

10 6 2 2

11 7 2 2

12 7 3 2
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Risers 
Risers will sometimes have elbow fittings at the top of the riser, bottom of the riser, both top and 
bottom of the riser, or neither. When there is an elbow fitting at the top, bottom or both, it will always 
be a 90° elbow. When the fitting is not required, a sweeping bend is assumed by the design software.  

Set the Elbow location in the Property Sheet by right-clicking on the riser and changing the pulldown 
option. The following sections will describe when each setting is appropriate. 

 

Figure 7. Example of a riser with the Elbow location set to 'Top'. 

High sidewall boots 
Risers going up to high sidewall boots should have their elbows set to ‘none’.  The duct can sweep 
from the floor below up through the wall and goes directly into the boot without any elbows. 
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Figure 8: Photo of ducts using sweeping bends to                   Figure 9: Photo of ducts directly feeding into high  
transition from the floor system up into an interior                 sidewall boots. Elbow fittings are not required.               
2x4 wall. Elbow fittings are not required.                                  

Ducts into a dropped ceiling 
When ducts transition from a riser into a dropped ceiling, they will require an elbow at the top. 
Dropped ceilings are typically only tall enough for the height of one duct, so a sweeping bend will not 
work. When you design a riser that transitions into a dropped ceiling, set the elbow location to ‘Top” in 
the Property Sheet as shown in Figure 7.  

 

Figure 10: Photo of ducts going up through an interior wall and transitioning into a dropped ceiling. 90° Elbows are 
required at the top of the risers to make the transition into the drop.   

Pass through boots 
Pass through boots are installed in dropped ceilings or floor systems cavities. Depending on the 
geometry of the cavity, an elbow may be required. If the duct must turn into the boot and there is not 
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adequate space for a minimum of 3” inside diameter for the sweeping bend, add an elbow fitting. If 
there is enough space for a sweeping bend or the duct feeds the boot in a straight line, do not add the 
elbow fitting. 

      

Figure 11: Photo of ducts running through a small                   Figure 12: Add an elbow fitting on your drawing when  
dropped ceiling. Elbow fittings are required here           there is not enough space for a sweeping bend 
since the duct must turn into the boot and there 
is not enough space for a sweeping bend. 

Large groups of ducts at the manifold 
In many designs, a large group of ducts will be clustered together directly off the manifold. This will be 
most common in ‘End Outlet Type’ manifolds. For more information about the manifold design see the 
Rheia Manifold Design Guide at https://www.rheiacomfort.com/resources/designers.  

In this case, the first row of ducts on the inside radius of the turn will require a 90° elbow, the next row 
of ducts will require a 45° elbow, and the remaining rows will be able to use a sweeping bend along the 
outside of the inner rows. The image in Figure 13 demonstrates this idea.  

 

Figure 13: Example layout of a large group of ducts turning alongside one another. This is common at the manifold 
and when several ducts are going up or down a chase. The inside radius ducts must use 90° Elbows, the next row 
must use 45° Elbows, and all other rows can use sweeping bends.  

https://www.rheiacomfort.com/resources/designers
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In Wrightsoft, select the first row of manifold take offs and set the Elbow to ’90 deg’. Select the 
second row of ducts and set the Elbow to ‘45 deg’. Select all other rows and set the Elbow to ‘None’. 

 

Figure 14: Example of a design drawing of a manifold where the first row of manifold take offs have their Elbow set 
to ’90 deg’. 

 

Figure 15: Example of a design drawing of a manifold where the second row of manifold take offs have their Elbow 
set to ’45 deg’. 
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Figure 16: Example of a design drawing of a manifold where the remainder of the of manifold take offs have their 
Elbow set to ’None’. 

Large Groups of Ducts in a Chase 
In many designs, a large group of ducts will be clustered together going up or down a chase. In this 
case, the first row of ducts on the inside radius of the turn will require a 90° elbow, the next row of 
ducts will require a 45° elbow, and the remaining rows will be able to use a sweeping bend along the 
outside of the inner rows. The image in Figure 13 demonstrates this idea.  

In Wrightsoft, select the first two rows of ducts and add elbows to either the top or bottom of the 
riser, depending on which direction the ducts are going.  Select all other rows and set the elbow 
location to ‘none’. 

     

Figure 17: The first two rows of ducts have their Elbow        Figure 18: The remaining rows ducts have their Elbow   
Location set to 'Bottom'.                                                                          Location set to ‘None’. 


