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PolyPro®
Polypropylene plays a crucial role in just about every industry one can imagine from diaper manufacturing to healthcare. Its high-performance 
features make it widely applicable in all kinds of product manufacturing and its overall safety and sustainability has earned it a reputation for 
being one of the most environmentally friendly plastics. In Europe, polypropylene has been a go-to product for venting material for Category II and 
IV condensing gas appliances for decades, largely because it is non-corrosive and has the ability to withstand temperatures up to 230°F without 
compromising its structure or performance. The same is happening in the United States, albeit at a slower pace due to confusion over codes and 
evolving listing practices. This paper will address these points of confusion and demonstrate that polypropylene pipe (ULC-S636 or UL 1738 Listed) 
is perfectly safe and suitable for venting Category II and IV appliances.

A quick review of Category II and Category IV appliances is an appropriate place to start. Per the National Fuel Gas Code (ANSI 223.1), gas appliances 
that have a combustion efficiency of greater than 83% fall under either of these categories because they operate at temperatures low enough 
to permit the condensing of flue gases. Category II appliances operate at a negative static pressure.  These devices have seen a major decline 
in manufacture in favor of Category IV appliances, which are 90% or higher in efficiency, operate at a positive pressure and produce excessive 
condensing in the vent. For the purpose of this article, we will mostly be addressing Category IV. 

In nearly every jurisdiction throughout the United States, it is permissible to vent Category IV gas-fired appliances with unlisted plastic vents, as 
long as the vents have been tested and approved by the appliance manufacturer and the installation instructions adhere to the manufacturer’s 
guidelines. In short, it is up to the authority having jurisdiction to make that determination, assuming the venting material is listed by the 
manufacturer for a specific appliance. 

“In general, US codes permit Category IV gas-fired appliances to be vented using unlisted plastic vents where such vents are tested and covered under the 
specific appliance listing. These vents are to be installed in accordance with the appliance manufacturer’s installation instructions.”  1

The first North American standards organization to utilize a listing for any type of plastic gas venting product was the Underwriters Laboratories of 
Canada (ULC).  It utilizes the ULC-S636 standard, integrating plastic into their testing for condensing gas vent.

“ULC-S636 is a Canadian standard that provides some hope for a template of a U.S. or international standard, but it is noted that the temperature ratings 
listed in ULC-S636 exceed the working temperature ratings of many plastic pipe manufacturers.” 2

Working temperature is the most critical factor that ULC-S636 addresses with regard to venting gas appliances with plastic materials. The listing 
rates PVC, CPVC and polypropylene for applications based on their working temperatures:

• PVC is rated class A to operate with vent gases less than or equal to 149°F (65°C).
• CPVC is rated class B to operate with vent gases that are less than or equal to 194°F (90°C).
• Polypropylene is rated class C to operate with vent gases less than or equal to 230°F (110°C). 3

Since the development of ULC-S636 all polypropylene manufacturers of gas vent have been listed to the ULC-S636 standard for operation up to 
230°F, a temperature that is well above the normal maximum operating temperature of any condensing appliance. PVC pipes, rated for only 140°F, 
provide very little margin of error in condensing applications, especially when one factors in fouling on heat exchange surfaces and on the vent 
pipes themselves. Both can lead to higher temperatures in the flue which has been known to cause discoloration, weakening and even leaks in PVC 
pipe.  
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Equivalency of ULC-S636 and UL 1738 Listings

As mentioned before, ULC-S636 was the first listing standard for plastic gas vent. Since that time, all manufacturers of polypropylene gas vent have 
had their products listed to that standard. Very recently, an independent testing laboratory has also listed at least one ULC-S636 listed polypropyl-
ene product to UL 1738, the US standard for Venting Systems for Categories II, III and IV Gas-Burning Appliances. Unfortunately, this recent listing 
development has given rise to even more confusion among those looking for safe alternatives to PVC. Because UL 1738 is a US standard, specifiers 
and even authorities having jurisdiction, may assume that this is the safety standard they should seek when considering plastic gas vent. The fact is, 
there is very little difference in the make-up and performance of any polypropylene material that is certified under either ULC-S636 or UL 1738. The 
test procedures, while not identical, set performance thresholds that are for the most part very similar.  So any claims that one standard is overall 
more stringent (or more legitimate) than the other are not accurate. 

Focusing on variations in test methods can prove misleading unless time is taken to thoroughly read the materials and consider them in the context 
of an actual application. For example, one might argue that the UL 1738 imposes higher test pressures on pipe samples when the fact is both tests 
involve very low pressures. After all, the standard is testing a product that is intended for an open application so a higher test pressure is of little 
relevance. It is likewise of little relevance that UL 1738 leak testing is performed at a pressure that is 24% higher than ULC-S636. Within the context 
of the overall tests, such differences are inconsequential. 

What is more consequential is the comparative amount of leakage that the tests allow. UL 1738 requires that an 8 ft. pipe sample containing a 
minimum of three joints (excluding endcaps) be subjected to 0.50 in w.c. (water column) of pressure over a one-hour period. To pass the leak test 
the sample is required to maintain a constant pressure while an airflow meter is used to measure the amount of leakage that occurs under this 
pressurized condition. UL 1738 allows leakage up to 20 times the volume of the pipe before it is considered to fail.  The larger the pipe, the more 
leakage that is allowed.  Given that pipe leakage is one of the higher concerns when it comes to venting of gas appliances, this is a very forgiving 
standard.

ULC-S636 requires a two-meter pipe sample that includes two 90-degree elbows and one other special fitting. Sealed at both ends, the sample is 
pressurized to 100 pascals (0.40 in w.c.). Regardless of the total volume of the pipe, the amount of air leakage must be below 0.3 liters/hour. This is 
significantly less leakage than what is allowed by the UL 1738 standard.

In time, it is all but inevitable that many other manufacturers of polypropylene gas vent will be listed to UL 1738, just as they obtained ULC-S636 
listing. In the meantime, authorities having jurisdiction can be assured that any polypropylene product that is certified to either standard is a safe 
and acceptable venting material for Category II and IV appliances.

Manufacturers’ Listings Are Critical

In addition to the above listings, it is imperative that a given brand of polypropylene venting be 
specifically listed by the appliance manufacturer as acceptable on a specific appliance.  This is the 
stance taken by UL (as discussed earlier). It is also included in Section 501.4 of the International Fuel 
Gas Code (IFGC), which states, 

“The design, sizing, and installation of vents for Category II, III, and IV appliances shall be in accor-
dance with the appliance manufacturer’s instructions.”  The code goes on to say that “Plastic vents for 
Category IV appliances shall not be required to be listed and labeled where such vents are as specified 
by the appliance manufacturer and are installed in accordance with the appliance manufacturer’s 
instructions.”

www.duravent.com        3


