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How does RHEIA deliver  
enough air? 
Overview 
A RHEIA system is designed to supply the required airflow to each room of a home. A typical air 
distribution duct run delivers 35-45 CFM of air. Duct runs are added to a room until the required 
airflow is met. This airflow can be met with a supply duct pressure drop of 0.3-0.4 in wc, and a total 
external pressure of 0.7-0.8 in wc. RHEIA design software uses a unique approach enabling us to 
predict airflow to each duct. This airflow prediction is then used to accurately commission the 
installation and ensure a balanced system and therefor a comfortable home. RHEIA design 
determines the location dampers which are used to fine-tune the balancing of the installation. 
Dampers are also used to easily adjust the system for winter and summer balancing where 
required. 

Industry Factors 
The convergence of energy efficient homes and pending code requirements to move ductwork into 
conditioned spaces, reduces the tonnage and equipment airflow requirements for a house. While 
placing the equipment in conditioned space is typically feasible for a builder (and in some regions is 
now a best practice), moving large diameter ductwork into the conditioned space is very 
problematic–requiring large chases and bulkheads–which are not only costly to build but also 
negatively impact the homeowner’s living spaces RHEIA provides a solution to this dilemma: 

1. Less required airflow means less ductwork can be used to satisfy a home’s energy load and 
comfortably heat and cool the home. Since each 3” duct delivers predictable airflow amounts, 
RHEIA can simply add 3” ducts until the predicted airflow demand is met. 

2. RHEIA’s 3’ ducts are inherently more compact than conventional trunk and branch solutions, and 
as a result can be located entirely in the home’s conditioned space. This  helps minimize the 
length of duct needed, further reinforcing the cost benefits of a compact duct system. 

3. RHEIA is designed to deliver the required airflow while using current air handling equipment 
which does not impact overall costs to the builder. A lower tonnage system can be specified in 
many situations, because the equipment and ductwork has been moved into the conditioned 
space. 

Another key factor impacting RHEIA’s air distribution efficiency, are the fittings uses in conjunction 
with the 3-inch ductwork. CFD simulation and testing of the internal geometry of each ’component’ 
combined with the precision manufacturing benefits of injection molding results in fittings that are 
significantly more streamlined and tighter fitting than conventional sheet metal fittings. In a 
conventional duct system, the  pressure loss from fittings can be up to 90% of the total duct length 
loss. In a RHEIA system, the fittings and bends account for only 40% of the loss. For example, a 
typical metal elbow has an effective length of 20 ft, while a RHEIA elbow has an effective length of 
only 3 ft. A typical metal boot (of which there are over 40 sizes and designs) has an effective length 
of 50 ft, while a RHEIA high sidewall boot has an effective length of only 5 ft.  

Working with engineers at a major equipment manufacturer, we defined a conservative supply 
design static pressure target of 0.4 in wc for the RHEIA system. This number can increase or 
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decrease depending on the specific cooling coil and return attached to the air handler unit, as well 
as the capabilities of the blower motor. This static pressure target was used to benchmark all 
system designs to ensure RHEIA operated within conservative operating parameters and would not 
adversely impact long-term equipment reliability. 

Example 
A new house in the Texas market has a duct run to the master bedroom that requires (per Manual J 
analysis) 145 CFM. Using the standard Manual D sizing approach, the effective length is summed to 
257 ft. Of that only 47 ft. is from the ductwork, the remaining 82% is from fittings (splitters, elbows, 
boots). The available pressure to the supply ductwork is 0.18, and so the duct is sized to 8 inches 
using duct design rules. 

Validation 
Airflow and pressure have been rigorously analyzed and tested at the RHEIA testing facility in 
Pittsburgh to ensure the design calculations are accurate.  A further benefit of a predictive system 
design is that every field installation is commissioned to validate that the predicted design airflow 
is validated, which can be easily done by the installation contractor using handheld, basic test 
equipment, and minimal training.
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