
George R. Carey, Jr.
VP, Fluid Industrial Associates

gcarey@fiainc.com 
@Ask_GCarey

Boiler Facts

Why Polypropylene  
for Venting Flue Gases?

  14                                       ICM/May/June 2025

In the HVAC and plumbing indus-
try, the safe and efficient venting 
of combustion gases is essential, 

particularly with the increased pop-
ularity of high-efficiency, condensing 
appliances classified as Category 
IV by the National Fuel Gas Code 
(NFPA 54). These appliances operate 
with positive vent pressure and low 
flue gas temperatures, often produc-
ing acidic condensate. The selection 
of venting material directly impacts 
performance, durability and safety. 

While PVC (polyvinyl chloride) and 
CPVC (chlorinated polyvinyl chlo-
ride) have traditionally been used as 
venting materials due to their low 
cost and availability, polypropylene 
vent systems have emerged as a su-
perior alternative. We’ll discuss sev-
en key benefits that polypropylene 
venting offers over PVC and CPVC 
in flue gas applications for Category 
IV appliances.

1. Higher Temperature  
Resistance
One of the most critical consider-
ations in flue gas venting is tempera-
ture tolerances. Category IV appli-
ances, such as high-efficiency boilers 
and furnaces, produce exhaust gases 
that can reach up to 230°F (110°C).
• PVC has a maximum operat-

ing temperature of about 140°F 
(60°C)

• CPVC has a slightly higher rat-
ing, tolerating up to 194°F (90°C)

• Polypropylene, however, is rated 
for continuous service tempera-
tures up to 230°F (110°C) or more, 
depending on the system design.

This difference is quite significant; 
PVC and CPVC are technically be-
ing used beyond their rated capacity 
when venting flue gases, which can 
lead to softening, deformation or pre-
mature failure. Polypropylene, on the 
other hand, is purpose-built for these 

conditions, thus offering consistent 
performance within the expected op-
erating temperatures of Category IV 
appliances. 

2. Corrosion & Chemical  
Resistance
Condensing appliances produce acid-
ic condensate, primarily due to the 
presence of sulfur and nitrogen com-
pounds in natural gas and propane 
combustion. Over time, this acidic 
moisture can degrade materials not 
designed to withstand such corrosive 
environments.
• PVC and CPVC, though some-

what resistant, can become brit-
tle and crack due to prolonged 
exposure to acidic condensate and 
high heat.

• Polypropylene offers superior 
chemical resistance to a wide 
range of acids and bases, making 
it highly resilient to flue gas con-
densate and less prone to chemi-
cal degradation.

This enhanced resistance ensures 
longer service life and reduced risk of 
failure from stress cracking or corro-
sion-related issues.

3. Engineered for  
Flue Gas Venting
While PVC and CPVC pipes are of-
ten repurposed plumbing materi-
als, polypropylene sys-
tems are specifically 
engineered for venting 
applications. This de-
sign leads to numer-
ous benefits:

• Gasketed, sealed joints elimi-
nate the need for solvent weld-
ing, which can introduce instal-
lation errors or weak joints if not 
performed properly.

• Mechanically joined systems al-
low for easier and cleaner instal-
lation, reducing labor time and 
complexity.

• Polypropylene systems are of-
ten tested and certified under 
UL1738, a standard specifically 
designed for venting gas-burning 
appliances. Most PVC/CPVC sys-
tems are not.

By using a material tailored for the 
application, contractors and building 
owners reduce liability and improve 
the safety and longevity of the vent-
ing system.

4. Improved Installation Safety
The solvent cements used for joining 
PVC and CPVC emit volatile organic 
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compounds (VOCs), which can pose 
health risks to installers and require 
adequate ventilation during installa-
tion. Additionally, cold temperatures 
can significantly affect the curing 
time and joint integrity.
• Polypropylene vent systems are

solvent-free and use gasketed
joints, offering safer, faster and
more reliable installation, even in
cold-weather conditions.

5. Environmental Benefits
Polypropylene is more environmen-
tally friendly than PVC/CPVC in
both production and disposal:
• It is fully recyclable, whereas

PVC and CPVC contain chlorine
and produce harmful byproducts,
such as dioxins, when incinerat-
ed.

• The life-cycle impact of polypro-
pylene is generally lower, align-
ing better with green building ini-
tiatives and sustainability goals.

For projects seeking LEED certifica-
tion or aiming to reduce environmen-

tal impact, polypropylene venting is 
a strong choice.

6. Lightweight & Durable
Polypropylene is lightweight yet du-
rable, offering ease of handling on
job sites and resistance to cracking
or impact damage. It also retains its
flexibility over time, unlike CPVC,
which can become brittle. This re-
sults in fewer damaged components,
lower replacement rates and in-
creased reliability in the field.

7. Code Compliance &
Manufacturer Recommendations
Increasingly, manufacturers of con-
densing appliances recommend or
require polypropylene for flue gas
venting, especially when UL1738
compliance is a factor. Many HVAC
codes and local authorities are also
starting to restrict or discourage the
use of PVC and CPVC for Category
IV appliances, citing safety and per-
formance concerns.

By using polypropylene, contrac-
tors help ensure their installations 

meet or exceed current codes, avoid-
ing costly retrofits or compliance is-
sues in the future.

As the HVAC industry con-
tinues to move toward high-
er efficiency and safer systems, 
the materials used to vent flue 
gases must evolve accordingly.  
Polypropylene venting systems offer 
a safer, more durable and code-com-
pliant solution for Category IV ap-
pliance venting compared to tradi-
tional PVC and CPVC piping.

With its superior temperature 
and chemical resistance, engi-
neered design, environmental ad-
vantages and installer-friendly 
features, polypropylene represents 
the next-generation standard for 
flue gas venting…helping ensure 
long-term performance and peace 
of mind for both contractors and 
end-users.

If you have any questions or com-
ments, e-mail me at gcarey@fiainc.
com, call me at (800) 423-7187 or 
follow me on Twitter at @Ask_Gcar-
ey.ICM
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