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Introduction 
Rheia is a home run air distribution system that works with any size of standard residential air handling 
unit (AHU) from any manufacturer and easily accommodates upflow and downflow units. In a Rheia 
system, the AHU connects to a riser and an engineered manifold. All duct runs take off from the 
manifold and route directly to multiple boot/diffuser assemblies in every room of the home. The 
manifold is the central component to the Rheia air distribution system. 

Rheia manifold fundamentals 
This manual provides the detailed rules and process necessary to design a manifold that fits within 
the architecture of the home, provides each duct run adequate space, and supplies needed airflow 
according to the Rheia duct design for each floorplan. After following the information in this manual, 
you will have a finished manifold design drawing to include with the home’s plans. The contractor will 
fabricate and install the manifold and riser based on your design. 

Tip: This manual is a subset of the Rheia Engineering Design Manual, which provides necessary, 
foundational information and is the starting point for designing every Rheia system. All users must be 
familiar with that manual before considering the information contained herein. 

 
Figure 1: Elevation view of AHU, riser, and manifold 

Materials and component parts 
A Rheia manifold is fabricated from 1” duct board. Duct board is currently the only material approved 
for manifold construction. It is readily available and provides designers and contractors the ability to 
custom design the manifold for each floorplan. Duct board is also easily field-modified for situations 
where, for example, structure interferes with its original design. 

Multiple 3-1/2” holes are drilled in the duct board, in a designer-specified pattern, to accommodate 
connection of all supply duct runs. Rheia’s engineered, thermoplastic take off components clamp on 
either side of the drilled holes, creating airtight seals and providing secure connection points for all 
supply ducts without using tape or fasteners. 
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Table 1. Rheia component parts 

Image Part name Description 

 

Manifold Take Off Inside 
and Outside 

A two-part assembly. The two halves clamp 1” duct 
board through a 3.5” hole forming a tight seal. The 
inside take off is designed to guide air into the duct. 
The outside take off connects to a ferrule or elbow, 
which connect to the 3” and 4” diameter supply 
ducts. 

 

Common manifold types 
The overall size of the duct board manifold and hole patterns are customizable to fit the specific 
needs of each floorplan. Following are some commonly used configurations of manifolds for 
reference. Later in this manual, you will use a decision matrix to choose a manifold type that will best 
meet the home’s needs. 

Plenum manifold 
The plenum manifold essentially extends the height of the manifold to function as both manifold and 
riser. A plenum manifold will typically be used only with upflow AHU and furnaces. 

 
Figure 2: This plenum manifold has holes located on all side faces but not the end face, although end face holes are 
permitted. 

Advantages 

• Extremely compact; it fits the greatest number of holes in the least amount of space. 
• Low vertical profile is easy to fit under low ceiling heights. 
• Easily fits within any mechanical closet. 
• Ducts can route in any direction. 
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The disadvantage of a plenum manifold is that the end face can accommodate only a limited number 
of holes because end face dimensions are constrained by AHU or DX coil outlet dimensions. 

End outlet manifold 
The end outlet manifold is used in conjunction with a riser to connect to upflow or downflow AHU and 
furnaces. For an upflow unit, the manifold sits on top of the riser; for a downflow unit the manifold sits 
directly below the riser. 

   
Figure 3: On the left, a second floor downflow furnace feeds into this riser and end outlet manifold. On the right, the same 
end outlet manifold is pictured from the level below, feeding the supply ducts directly into the floor system for routing to 
specified rooms. 

Advantages 

• Holes can be located on the entire end face. 
• Easily feeds into a floor system from above or below. 
• Single penetration into the floor system as shown in Figure 3 makes required fire caulking much 

faster and easier. 

The disadvantage of an end outlet manifold is that ducts can be located only on one end face. 

Within floor system manifold 
Certain floorplans will require the manifold to sit within a floor system. This type of manifold only 
works in an open web truss floor system. I joists do not provide adequate openings in the webbing to 
route ducts away from the manifold. 
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Figure 4: This within floor system manifold sits between two open web floor trusses and has holes located on all side 
faces. Holes are located on the side faces to not create conflict with the webbing of the trusses.  

Advantages 

• This type can be used when there is not adequate space within the mechanical closet to fit a 
manifold. 

• This manifold type can be located away from the mechanical closet in a more central location, 
shortening the individual duct runs. A supply trunk using conventional materials would be routed 
from the closet, connecting to the manifold.   

Disadvantages 

• Designer must coordinate with the structural engineer to determine location of holes/take offs to 
avoid conflict with the floor trusses. 

• This manifold type does not work with I joist floor systems.  

Custom manifold  
One of the three previously mentioned manifold types will meet the needs of most floorplans. In 
instances where a different geometry is needed, follow the same rules and best practices for hole 
placement and dimension sizing. For guidance on designing a custom manifold that does not fit in any 
of the other manifold type categories, contact the Rheia engineering department at 
ngood@rheiacomfort.com. 

Design advice 
Keep these core concepts in mind when designing the manifold and riser. Many are best practices 
(BP) which you can tweak as needed for a specific design. A few are rules (R) that you should follow 
without modification. 

mailto:ngood@rheiacomfort.com
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Best practices for all manifold types 
• Keep the manifold as compact as possible to minimize material used and provide easier 

installation. 
• Locate holes for each duct on the face of the manifold in the direction the duct will be routed. 
• Maintain a minimum of 18” between the AHU or DX coil outlet and the nearest drilled hole on the 

manifold to allow the air stream to reach uniform temperature and flow pattern.  
• Locate the manifold to limit the number of individual duct penetrations through a ceiling or floor. 

Penetrations through ceilings and floors must be fire caulked. It is much quicker and easier to fire 
caulk a single manifold than many individual small diameter ducts. 

Plenum design rules and best practices 
Follow this list of rules (R) and best practices (BP) to optimize the performance and efficiency of a 
plenum manifold. The diagram below illustrates these rules and best practices. 

1. (R): Do not locate any holes too close to the edge of the manifold. The center of each hole must 
be no closer than 3-1/2” from an edge. 

2. (BP): The length and width of the manifold should match the outlet dimensions of the AHU or DX 
coil for easy connection during installation. It is acceptable to increase or decrease these 
dimensions slightly to fit within the architecture of the floorplan. 

3. (BP): Holes can be located on all four sides and the end face of a plenum manifold.  
4. (BP): Maintain a minimum 18” vertical distance from the AHU or DX coil outlet to the lowest row of 

holes. Maintaining this distance gives the air stream adequate time to reach a uniform 
temperature and flow pattern. This section can be constructed of duct board or any other 
approved duct material. 

 
Figure 5: Plenum manifold diagram maps to the design rule (1) and best practices (2-4). 
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End outlet design rules and best practices 
Follow this list of rules (R) and best practices (BP) to optimize the performance and efficiency of an 
end outlet manifold. The diagram below illustrates these rules and best practices. 

1. (R): Do not locate any holes too close to the edge of the manifold. The center of each hole shall be 
no closer than 3-1/2” from any edge. 

2. (BP): The manifold inlet dimensions should match the riser dimensions; the riser dimensions 
should match the AHU or DX coil outlet dimensions. 

3. (BP): Size the length and width of the manifold only as big as necessary to fit the required number 
of holes. Keeping the manifold as compact as possible will reduce material cost and make 
installation easier.  

4. (R): The manifold height shall be at minimum 10”. This minimum distance will ensure all holes on 
the end face receive adequate airflow. 

5. (BP): Holes can be placed anywhere on the end face if there is no conflict with the architecture or 
structure of the home. 

 
Figure 6: End outlet manifold diagram maps to the design rules (1, 4) and best practices (2, 3, 5). 

Within floor system design rules and best practices 
Follow this list of rules (R) and best practices (BP) to optimize the performance and efficiency of the 
within floor system manifold. The diagram below illustrates these rules and best practices. 

1. (R): Do not locate any holes too close to the edge of the manifold. The center of each hole shall be 
no closer than 3-1/2” from any edge. 

2. (R): Locate the holes strategically to avoid conflict with the floor trusses. Coordination with the 
structural engineer will be required. 

3. (R): The height of the manifold must be no greater than the height of the floor trusses.  
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4. (BP): Size the manifold length as necessary to fit the required number of holes, but remember 
that keeping the manifold as compact as possible will reduce material cost and make installation 
easier.   

5. (R): Do not locate any holes on the top face. This face will be flush with the subfloor above. 
6. (R) The width of the manifold must be no greater than the width between the floor trusses. Allow 

1-1/2” between the manifold and truss for installation of the take-off components. 

 

 
Figure 7: Within floor system manifold diagram maps to the design rules (1-3, 5) and best practice (4). 

Riser design best practices 
The riser is the section of duct that connects the AHU or DX coil to the manifold. When specifying a 
riser, follow these best practices: 

• Size risers to match the outlet dimensions of the AHU or DX coil to ensure minimal pressure loss 
and ease of installation. 

• Maintain a minimum of 18” vertical distance between the AHU or DX coil outlet and the nearest 
drilled hole in the manifold to provide the air stream enough distance to reach uniform 
temperature and flow pattern. (This can be slightly less than 18” if needed to fit within the 
architecture of the home.) 

• Design the riser to be as simple as possible, which will minimize pressure loss and maximize 
pressure available to the supply ducts. If architecture prohibits a simple riser design, you must 
ensure that any static pressure specific to the riser is accounted for in the total static pressure 
estimate by drawing it accurately within the Right-Suite® Universal (RSU) software. 

• Risers can be constructed of duct board or any other approved duct material. 

Testing and evaluation: lessons learned 
An ideal manifold will provide negligible pressure loss while providing equal static pressure at each 
hole. Rheia has done extensive research and testing to evaluate the effects that different manifold 
sizes, shapes, and hole patterns have on pressure. We’ve concluded that while these parameters do 
impact the static pressure at each hole, the impacts are minimal, even in the most extreme cases. 

Our findings support these best practices as effective design advice: 
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• The smallest manifold dimension to accommodate the hole pattern is acceptable. By nature of 
several smaller holes coming off a larger box, a correctly designed duct system will not produce a 
manifold so small that it adds significant static pressure. The dimensions of a manifold that are 
necessarily big enough to fit all the needed holes will be big enough to not incur static pressure 
loss. 

• Holes can be placed anywhere on the manifold without negatively impacting the airflow of the 
system. Locating holes across different areas of the manifold will produce inequalities of static 
pressure at each hole. For example, a hole directly opposite the AHU outlet has higher static 
pressure than a hole on a side face. However, that static pressure difference is not a concern 
because it will be overcome during the commissioning process by the balancing dampers inside 
the supply boots. 

Manifold design process 
This process includes determining the manifold type needed for your floorplan, creating a preliminary 
design to verify against the home’s architecture, and drawing the final manifold design to be included 
in the final plans. The contractor will use your final manifold design to fabricate the manifold and drill 
the holes for take offs. 

Step 1: Complete the Rheia duct design 
1. The Rheia Engineering Design Manual provides necessary, foundational information and is the 

starting point for designing every Rheia system. Complete the Rheia Design Process detailed in 
the Rheia Engineering Design Manual which can be found at 
https://www.rheiacomfort.com/resources/designers. 

2. Two outcomes of that design process are the total number of duct runs for the home (which is 
also the number of holes needed in the manifold) and the general direction(s) in which the supply 
ducts will be routed. Gather those specific details before moving to the next step. 

Step 2: Determine manifold type 
To choose the manifold type most appropriate for your design, refer to the following decision matrix. 
Consider the home’s AHU location, AHU configuration, and number of stories above grade to find the 
recommended manifold type (plenum, end outlet). 

Table 2: Manifold type decision matrix 

AHU 
location 

AHU 
configuration 

Stories 
above grade 

Recommended 
manifold type 

Manifold design notes 

Basement Upflow One or more Plenum • Basement has plenty of space 
to route ducts in any direction. 

• Locate holes on manifold top 
face and side faces. 

https://www.rheiacomfort.com/resources/designers
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AHU 
location 

AHU 
configuration 

Stories 
above grade 

Recommended 
manifold type 

Manifold design notes 

First floor Upflow One Plenum • Locate holes on manifold top 
face and side faces. 

• Route ducts horizontally into 
dropped ceilings or inverted 
soffits per the plan. 

 Upflow Two or more End outlet or 
within floor 
system 

All ducts will feed directly into the 
floor system above the AHU. End 
outlet or within floor system 
manifolds accomplish this 
effectively. 

Second 
floor 

Downflow 
(recommended) 

Two End outlet or 
within floor 
system 

All ducts will feed directly into the 
floor system below the AHU. End 
outlet or within floor system 
manifolds accomplish this 
effectively. 

 Upflow Two Plenum • Best practice is to route as 
many ducts through the floor 
system as possible. Locate 
holes on the side faces and 
route straight down into the 
floor system. 

• Holes can also be placed on the 
top face or side faces to route 
horizontally into dropped 
ceilings or inverted soffits. 

 

Step 3: Draw a preliminary manifold layout 
1. Make a preliminary CAD drawing for the manifold. Use the information you’ve determined earlier to 

establish and note the outside dimensions for each manifold face. 
2. Based on the number of holes needed and the manifold dimensions, select the best hole spacing 

pattern to follow. Consider following these pattern suggestions to help keep the manifold 
compact: 

• Square grid: the simpler way to lay out the holes; easier for contractors to follow when 
fabricating 

• Hexagonal grid: has advantage of fitting the same number of holes onto a slightly smaller 
manifold face 

3. Be sure to follow the specific rules (R) and best practices (BP) per manifold type as explained in 
the Design advice section. The holes must be spaced on each face with enough clearance for the 
take offs to clamp the duct board. The minimum spacing is 3-1/2” between the center of any hole 
and the outside edge of the manifold box and 4-1/2” between the centers of each hole. Figure 8 
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reiterates the minimum spacing required. These spacing requirements will be the same 
regardless of the overall manifold size. 

Tip: It is acceptable to use different patterns on each face of the manifold if necessary. Designers can 
also invent a unique pattern for any face, as long as all holes are located to meet the minimum spacing 
requirements. 

 
Figure 8: Two basic hole spacing patterns, including minimum spacing requirements 

Step 4: Verify the manifold functions within the architecture 
1. Review your preliminary manifold layout against the floorplan to verify that the manifold will fit as 

specified and all ducts can be routed without conflict. 
2. Rheia has identified four areas for potential architectural conflicts: in basements; ducts feeding 

directly into a floor system; in mechanical closet; and transitioning into a dropped ceiling. Details 
for each area with suggested solutions are explained below. Review the floorplan as appropriate 
in these areas; also look for any additional architectural conflicts not spelled out here. 

Tip: To ensure the success of your design in the field, it’s important to identify any potential conflicts 
now and make adjustments. 

Manifold within a basement 
When the AHU or furnace is in the basement, there typically will be plenty of space for the manifold 
and all components. Verify that the location of the manifold will not have any conflict with the floor 
system and that all ducts can easily be routed away from the manifold. 

In the case that the AHU/manifold is located in a mechanical closet within the basement, follow the 
advice in the section below, Manifold within mechanical closet. 

Supply ducts feeding directly into a floor system 
When the take offs from the manifold feed directly into the floor system, make sure none of the take 
offs line up with a floor joist. Adjust the manifold hole pattern as needed to avoid the floor joists. Be 
sure to maintain the minimum spacing requirements between holes and from all manifold edges. 
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Figure 9: Ducts correctly feeding directly into a floor system will avoid conflict with the floor joists. 

Manifold within a mechanical closet 
Mechanical closets that house the AHU and manifold can be challenging. First, the interior space is 
small; second, the closet likely will house other equipment. 

Begin by verifying the interior dimensions of the closet. Next, account for all other equipment planned 
for the closet and the clearance requirements of that equipment (e.g., water heater, furnace flues, 
outside air ducts, etc.). Finally, verify that the dimensions of the manifold fit within the available 
space. You may need to work with the builder or architect to modify the size of the mechanical closet 
to accommodate the manifold. 

Transitioning into a dropped ceiling 
When ducts are transitioning directly from the manifold into a dropped ceiling, verify the take offs are 
placed correctly and the horizontal space is adequate for a successful transition. 

• Scenario 1: If a manifold face backs up to the dropped ceiling, only the take offs/ducts located 
within the vertical limits of the dropped ceiling will be able to route. Verify that the hole spacing 
pattern you’ve specified locates these take offs/ducts within that vertical space. If there is a 
conflict, route the ducts in another direction or work with the builder and architect to increase the 
height of the dropped ceiling. 

 
Figure 10: Ducts transitioning directly into a dropped ceiling from a manifold 

• Scenario 2: If there is a horizonal gap between the manifold face and the dropped ceiling, the 
lowest ducts can bend slightly upward into the dropped ceiling. However, bridging this gap 
requires an extra component (elbow) between the take off and the duct and enough horizontal 
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space to accommodate it. The take off and elbow require 2” of a straight section before the 
flexible duct can route at a 45° angle and bridge the rest of the gap. 

The diagram below shows this scenario. The lower ducts need to rise 6” up from the manifold into 
the dropped ceiling. Therefore, a total of 8” horizontal distance is needed between the manifold 
face and dropped ceiling (2” for the take off and elbow and 6” for the flexible duct to rise). If there 
is a conflict, route the ducts in another direction or work with the builder and architect to increase 
the height of the dropped ceiling. 

  
Figure 11: Ducts transitioning upward from a manifold into a dropped ceiling 

Step 5: Draw the final manifold design 
Once the preliminary drawing has been verified against the architecture and all issues have been 
resolved, draw the final manifold design and add it to the home’s plans. 

Every final manifold design drawing must include the following: 

• Outside dimensions of the manifold box 
• All six faces of the manifold, each with the correct number and position of holes 
• Hole spacing dimensions 
• Size of hole cutouts 
• Inlet location and dimensions 
• Riser dimensions  
• List of any specific/additional requirements, such as where holes cannot be located 
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Plenum manifold example drawing 

 
Figure 12: Example of a completed plenum type manifold design drawing 
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End outlet manifold example drawing 

 
Figure 13: Example of a completed end outlet type manifold design drawing 


