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Introduction
As a new product, the Rheia system is a departure from the current HVAC air distribution technologies 
installed in today’s residential new construction homes which challenges how it is evaluated by code officials 
and other authorities having jurisdiction (AHJs) where Rheia is to be installed. This document summarizes 
how Rheia complies with the relevant building codes, and goes above and beyond current requirements. 

Flexible Duct
The Rheia system utilizes 3” and 4” diameter ducts. These ducts are manufactured by Thermaflex and 
identified by the manufacturer under the S-TL brand. This is a Class 1 Flexible air duct certified to UL Standard 
181. Rheia systems primarily remain within the building’s thermal envelope (the conditioned space) and are 
uninsulated. Uninsulated ducts within the building’s thermal envelope are allowed by code: 

2018 IRC M1601.1.1 Above-Ground Duct Systems 
“Above-ground duct systems shall conform to the following: 
2. Factory-made ducts shall be listed and labeled in accordance with UL 181 and installed in accordance with 
the manufacturer’s instructions.” 

2018 IRC N1103.3.1 (R403.3) Insulation (prescriptive) 
“Supply and return ducts in attics shall be insulated to an R-value of not less than R-8 for ducts 3 inches (76 
mm) in diameter and larger and not less than R-6 for ducts smaller than 3 inches (76 mm) in diameter. Supply 
and return ducts in other portions of the building shall be insulated to not less than R-6 for ducts 3 inches 
(76 mm) in diameter and not less than R-4.2 for ducts smaller than 3 inches (76 mm) in diameter. 
Exception: Ducts or portions thereof located completely inside the building thermal envelope.” 

Connection Components
The Rheia system comprises three fittings: Ferrule, Coupler, and Elbow Extension which are collectively 
known as Connection Components. Note that NFPA defines a ‘Fitting’ as a part that connects a Register to 
the duct system, and ASHRAE defines a ‘Duct Fitting’ as a transition between sizes or shapes of duct. Rheia’s 
new technology, using materials previously not specifically covered in any specific listing, required the 
development of a new standard. UL developed 181C for Rheia which encompasses most aspects of the UL 
181A&B and UL 2043 Standards.  

UL 181C is not specifically mentioned in the code books today, but UL is working to add this standard to 
upcoming revisions. 

Referenced in the International Mechanical Code, NFPA 90B ‘Standard for the Installation of Warm Air 
Heating and Air-Conditioning Systems’ defines ‘fittings’ as parts connecting the registers to the duct system 
and requires them to be either, metal, materials that comply with the requirements of Class 0 or Class 1 ducts 
in UL 181, or materials that comply with the requirements of UL 2043. Rheia’s ‘Fittings’ are certified to UL 2043. 

Rheia installations can surpass Energy Star duct leakage requirements (4.0 CFM per 100 sq.ft.). 
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Distribution Components 
Specified in the same PC/ABS Engineered Thermoplastic, Rheia’s distribution components are manufactured 
with a UL 94 V-0 rated material. The distribution components comprise: High sidewall Boot Assembly, Pass-
through Boot Assembly, Ceiling Boot Assembly, and Inside and Outside Manifold Take-offs. Note; There is no 
definition of ‘Register’ by NFPA. ASHRAE defines a register as: combination grille and damper assembly over 
an air opening. Rheia defines a Register as a ‘Boot’ as it includes an adjustable damper but does not include a 
grille. 
NFPA requires non-metallic registers to be made of a material classified as V-0 when tested in accordance 
with ANSI/UL 94 (NFPA 90B 4.3.5.1). 

Manifold
The manifold is manufactured by the contractor using 1” duct board assembled per NAIMA specifications. 

Duct Design
The Rheia duct design process differs from a Manual D design but uses all the same principles and 
calculation methodology. Similar to Manual D, a Rheia duct design uses friction rates, duct lengths, fitting 
losses, and static pressure calculations to determine the overall static pressure of the duct system. Manual 
D uses this information to determine duct sizes, while Rheia uses this information to determine the number 
of ducts required for each room. 

2018 IRC M1601.1.1 Above-Ground Duct Systems 
“Duct systems serving heating, cooling, and ventilation equipment shall be installed in accordance with the 
provisions of this section and ACCA Manual D, the appliance manufacturer’s installation instructions or other 
approved methods.” 

Common Objections and Questions
Q: Are uninsulated ducts allowed in the conditioned space of the home? 
A: Yes, with the current exception of California per Title 24 2019. 

Q: I am required to install insulated duct in the walls. Does this mean Rheia doesn’t meet code? 
A: This is a common misconception when installing ducts in walls and floors. The ducts are required to be UL 
181-rated and the common option in the market that meets the UL standard is insulated ducts. 

Q: Title 24 2019 in California requires insulated ducts for horizontal runs,  
A: This is correct. The 2022 edition of Title 24 will allow all ducts in conditioned space to be insulated. 

Q: My building inspector requires that I install ‘ hard pipe’ in any transition between walls and the use of flex 
duct at these transitions is not allowed. 
A: Flexible ducts are permitted to penetrate a wall or floor in accordance with 2018 IMC 603.6. This is another 
common misconception. Flexible air connectors are not permitted to penetrate floors or ceilings, but Rheia 
uses a product certified as a flexible air duct, not a connector. 

Q: Is plastic pipe such as PVC sewer pipe approved for air distribution above grade? 
A: No. Plastic sewer pipes are not approved for above grade installation since they are not UL 181 rated as 
required by 2018 IRC M1601.1.1.
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