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Overview

Engineers and facility managers have an important goal in common. All want to be certain that the plenum materials used in facilities under their jurisdiction, such as schools and educational buildings, as well as laboratories are constructed of safe, code-compliant materials. The fact that they agree on that aim is not remarkable.

What is surprising, however, is the difficulty they have identifying and selecting piping systems for use with corrosive waste that clearly meet their requirements. Contradictory and confusing information supplied by some piping system manufacturers is the major reason that choosing the optimal plenum piping system can be a daunting task. 
This paper compares PVDF (polyvinylidene fluoride) and CPVC (chlorinated polyvinyl chloride), two plastic materials promoted for use in piping systems that handle corrosive waste.  Drawing on reliable, trusted information provided by Underwriters Laboratories (UL), relevant building codes, and expert sources, the paper clarifies some of the misinformation that mires the piping system selection process.  With a clearer understanding of the differences between CPVC and PVDF, engineers and others can make informed decisions and ultimately choose the piping system that best meets the building safety needs of their clients and constituents.

Applying the relevant building codes

Reliable information to help the decision process is available. U.S. building codes that specifically govern the use of materials in plenums provide unambiguous requirements. 

The International Mechanical Code (IMC), for example, requires materials within plenums have a flame spread index of not more than 25 and a smoke-developed index of not more than 50 when tested in accordance with ASTM E84 or UL 723. The Uniform Mechanical Code (UMC) has the same requirements for materials exposed within ducts or plenums. 

Standards ASTM E84 and UL 723 define specific test equipment and conditions to evaluate flame spread index and smoke-development of materials when exposed to flame. These protocols define the width and length of flame exposure to test samples. The 25/50 requirements have been based on that exposure area. Any product appropriately certified to the code intent should be tested to the full-width and full-length requirements of these standards or fall under allowable exemptions of ASTM E84 or UL 723.
For some time, engineers and other decision makers have heard conflicting views about whether CAN/ULC S102.2, a Canadian test standard also used to determine flame spread and smoke-developed values, could be used as an alternative to ASTM E84 or UL 723. Some pipe manufacturers have claimed that the Canadian test is sufficient, which has confused, and even misled engineers, facility managers, school and hospital boards, and others who want to choose safe, code-compliant piping.
To resolve the confusion about applicability of the Canadian test, Underwriters Laboratories published a letter in 2004 specifically addressing the issue. The excerpt below summarizes the safety company's views.
"…U.S. building codes require that certain materials installed in a plenum or air-handling space have a flame spread index of 0-25 and a smoke developed index of 0-50 (25/50 rating) when tested in accordance with ASTM E84. These codes make no reference to ULCS102.2 for these applications. 

Recently, we reviewed product literature that indicates CPVC pipe samples, when tested in accordance with ULC S102.2, result in flame spread and smoke developed indices of less than 25 and less than 50, respectively. In addition, we have reviewed product literature that indicates such products, when tested in accordance with ASTM E84 (UL723) in both pipe and flat-sheet presentations, generate smoke developed values of over 300 and 400, respectively. Accordingly, we do not believe that it is correct to assume that products tested in accordance with ULC S102.2, yielding flame spread and smoke developed values of <25 and <50, respectively, are compliant with the U.S. electrical, building or mechanical code surface burning requirements for materials intended for installation in plenums or air-handling spaces. Such products should only be considered acceptable if the material meets the 25/50 rating when tested in accordance with UL 723 (ASTM E84)."

Building codes require low flame spread and smoke-developed values for materials used in plenums because they directly relate to the likelihood of preserving life and property in a fire. Plenums are designed for constant air movement. As a result, they permit flames and smoke to spread quickly, with potentially devastating and even fatal results. In schools with labs that use corrosive chemicals, installing plenum piping systems that cannot meet the flame spread and smoke-developed requirements of IMC or UMC when tested per ASTM E84 or UL 723 could risk tragic consequences.
Conventional wisdom has long held that the freshest air in a smoke-filled room is at ground level. People trapped in such situations are advised to stay close to the floor to try to avoid inhaling smoke. During a fire, CPVC releases a number of toxic gases, some of which are heavier than air. One is hydrogen chloride, which presents a lethal risk to anyone attempting to escape a burning building by following the directive to "stay low and go." In addition to hydrogen chloride, CPVC can release carbon monoxide, benzene, PCBs, dioxin, chloroform, and phosgene gas, a chemical used as a weapon in World War I 
and used today in plastics and pesticides.

Code compliance is vital

By including requirements for flame spread and smoke-developed values, building codes attempt to increase the likelihood that building occupants would avoid inhaling such toxic gases and could survive a fire. Manufacturers who look for ways to circumvent those requirements do a particularly dangerous disservice, not only to the building industry, but to the general public.

In this specific case, relying on a third-party listing mark does not necessarily protect an engineer against the liability associated with specifying a non-compliant design. Certain manufacturers have achieved listings per modified test protocols. Listing agencies typically include language on reports to cover their liability. Regardless of what is included in a third-party document, liability would remain with the specifier.
To ensure that they select plenum piping that meets safety requirements, engineers should request testing documents that fully describe the method used to make the claim that a piping system passes ASTM E84 (or UL 723) 25/50 testing. The report should indicate that the exposed material was tested in sheet or finished product form to full channel width and length specifications of the ASTM E84 or UL 723 or identify specific coverage to exemptions within those standards.
Specifiers should only accept a report indicating that pipes were mounted dry (not water-filled) in the required full width and length. Insulating of pipes is acceptable provided that the insulation material and wall thickness are clearly specified and utilized in the commercial installation.

Specifying and supplying corrosive waste piping systems for installation in plenums involves many factors. While cost, installation methods, and chemical compatibility are important, the safety of building occupants is paramount. Anyone responsible for selecting a plenum piping system must ensure that, at minimum, the piping system chosen meets code requirements. PVDF formulations have been shown through testing to meet the ASTM E84 (or UL 723) standards with no deviation from the intent of the prevailing mechanical codes. 

The Orion solution

Orion provides air plenum piping that meets building code requirements. 

Our Plenum Plus PVDF chemical waste piping systems are certified by Underwriters Laboratories to the ASTM E84 (UL 723) test protocol as-written and may be installed in return air plenums without being wrapped or otherwise treated. Because chloride is not part of their construction, Orion Plenum Plus PVDF chemical waste piping systems do not emit hydrogen chloride in a fire. PVDF would be expected to emit a small amount of hydrogen fluoride gas along with other combustion gases; however, hydrogen fluoride gas is lighter than air.
Orion chemical waste piping made of FRPP fire retardant polypropylene) or PVDF materials exhibit a wide range of chemical resistance without the need for flushing the system. They offer joining methods to address immediate and future application needs and can be tested within minutes of being joined.
Learn more at www.orionfittings.com.
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