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Important Updates to CSA B214-16
Installation Code for Hydronic Heating Systems

What you should know about 
CSA B214-16 before 2020
(and hopefully do already)
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Speaker Introduction

Lance MacNevin, P.Eng.

- PPI Director of Engineering, PPI Building & Construction Division
- University of New Brunswick (Mech. Eng.)
- Active in the piping industry since 1993
- Member of technical committees within ASTM, ASPE, AWWA, CSA, IAPMO,  
IGSHPA, NSF

- Member of ASHRAE TC 6.5 and TC 6.8, HIA-C, RPA
- ASSE Series 19210 Certified Hydronics Installer
- Tel (469) 499-1057 lmacnevin@plasticpipe.org

mailto:lmacnevin@plasticpipe.org
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The Plastics Pipe Institute 

PPI is a non-profit trade association representing the plastic pipe industry
- PPI’s five divisions focus on solutions for multiple applications:

- Building & Construction Division (BCD)
- Drainage Division (DD)
- Energy Piping Systems Division (EPSD)
- Municipal & Industrial Division (MID)
- Power & Communications Division (PCD)

HDPE Conduit for fiber optic                     Gas distribution piping                                 HDPE water mains



©2019 Plastics Pipe Institute4

Disclaimer

- Speaker is not officially representing CSA Group or an employee of CSA
- Nor is he representing the CSA B214 Technical Committee or any other 
committee other than his direct employer
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Hydronics is Natural

Hydronic Heating Systems 
- Water (R718) is the optimal heat transfer fluid
- Typical hydronic systems actually outperform VRF (variable refrigerant flow) systems by 

30 to 40 percent in overall systems efficiency, due mainly to lower pumping costs
- Hydronic distribution systems do not distribute refrigerants throughout buildings
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Hydronics is Comfortable

Hydronic Heating Systems
- Many different types, very adaptable
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Hydronics is Comfortable

Hydronic Heating Systems - Radiant 
- Tubing is embedded in floors, walls or ceilings 
- Heated water is circulated through the tubing for energy transfer
- The most comfortable and efficient method to heat or cool any space

System Benefits:
- Improved thermal comfort, silent
- Architectural freedom, invisible
- Energy flexibility, controllability
- Reduced temperature stratification
- Higher overall system efficiency
- Compliance with ASHRAE Standard 55

“Thermal Conditions for Human Occupancy”

Courtesy REHAU
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Hydronics is Efficient

Hydronic Efficiency
- The chart below compares the energy used by various systems to distribute heating or 

cooling capacity throughout a building
- Source: HIA-C
- www.iapmo.org/hiac

http://www.iapmo.org/hiac
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Hydronics is Awesome… when done right

Bad Radiant
- Informed code inspectors caught these messes before the pour
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Course Outline

1. Introduction to CSA B214-16

2. New piping materials and requirements

3. Lists of approved radiant tubing fasteners and spacing

4. Revised maximum floor temperatures (radiant heating)

5. Clarifications on snow & ice melting loop lengths and installation

6. Notes about Legionella and combined systems

7. Annex C on radiant cooling

8. Annex D on minimum flow rates through heat transfer tubing

9. Obtaining CSA B214-16
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1. Introduction to CSA B214

CSA B214 Installation Code for Hydronic Heating Systems
- CSA B214 first published in 2001, and has been revised in 2007, 2012, & 2016
- CSA B214 has been part of the National Building Code since 2010
- The current 2015 NBC requires compliance to CSA B214-12
- CSA B214-16 published in October 2016, and will be referenced in the 2020 NBC
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Introduction to CSA B214

CSA B214 Installation Code for Hydronic Heating Systems
- The CSA B214 Technical Committee (TC) is responsible for contents
- 18 Voting Members, 9 Associates (in 2016)
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Introduction to CSA B214

CSA B214 Installation Code for Hydronic Heating Systems
- CSA B214-16 has dozens of updates: 
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Introduction to CSA B214

See Article in Spring 2017 Modern Hydronics supplement
- Article touched on just five sets of updates
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2. New Piping Materials & Requirements 

CSA B214 allows a wide range of piping materials for hydronics

- Copper tube (ASTM B88)
- Steel pipe (multiple standards)
- PVC   (CSA B137.3)
- PEX   (CSA B137.5)
- CPVC (CSA B137.6)
- PEX-AL-PEX (CSA B137.10)
- PP-R   (CSA B137.11)
- PE-RT (CSA B137.18)
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New Piping Materials & Requirements

New: Polyethylene of Raised Temperature: PE-RT
- A high-temperature flexible pressure piping system; operation up to 180°F (82°C)
- First used for warm-water radiant heating in the 1990s in Europe
- Introduced to the US in 2007 with the publication of ASTM F2623
- CSA B137.18 was published in 2013

Courtesy Dow
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New Piping Materials & Requirements

PE-RT: Configurations
- PE-RT tubing is available in coils or straight lengths
- PE-RT tubing is Copper Tube Size (CTS); same dimensions as PEX 
- PE-RT can be compatible with most of the same fittings as PEX
- PE-RT is available with or without an oxygen diffusion barrier layer

Courtesy Legend Valve
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New Piping Materials & Requirements

Updated Language: Oxygen Diffusion Barrier
- Oxygen (O2) from the atmosphere can permeate or diffuse (pass through) the wall of 

plastic pipes (e.g. PEX, PE-RT) and be absorbed into the heating system water
- This may cause corrosion of iron or steel components or certain aluminum heat 

exchangers (causes no harm to the tubing itself)

Solution:
- Some PEX and PE-RT tubing has an oxygen diffusion barrier (layer) to resist permeation 
- This oxygen diffusion barrier is required when pipes are used in most closed-loop 

hydronic systems with ferrous components

Performance:
- German standard DIN 4726 is recognized worldwide 

as the basis of O2 barrier performance
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New Piping Materials & Requirements

Updated Language: Oxygen Diffusion Barrier

4.2.3 Oxygen permeation
The materials and equipment used in a closed hydronic heating system shall be selected to 
reduce the effects of oxygen permeation by one of the following means:
(a)    a non-metallic tubing system that incorporates an oxygen barrier, with a maximum 
rate of oxygen permeation of less than 0.32 mg/m2/day @ 40°C (4.588x10-4 grains/ft2 /day 
@ 104°F) 0.1 g/m3/d (0.04 grains/ft3/d) at 40 °C (104°F)
(b) a non-ferrous heat exchanger that isolates a non-ferrous metallic radiant panel heating 
system from a ferrous boiler system. All components on the non-ferrous metallic radiant 
heating panel side in contact with the hydronic fluid shall be non-ferrous; or
(c) non-ferrous components throughout the heating system that are in contact with the 
hydronic fluid in the hydronic system.
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New Piping Materials & Requirements

Updated Language: Oxygen Diffusion Barrier

- Supporting language is also found in Clause 9.2.7:  
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3. Radiant Tubing Fasteners

New Language: Allowable fasteners

- According to anecdotes, certain inspectors question various fasteners for radiant tubing  
- The TC wanted to create generic language that would list the types of fasteners that are 

typically approved by tubing manufacturers
- New language should prevent those disputes with contractors
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Radiant Tubing Fasteners

14.4.4 Tube Fasteners

Clause 14.4.4.1 Types of tube fasteners
Tube that is embedded within Portland cement or gypsum cement concrete shall be 
fastened according to manufacturer’s instructions. Unless prohibited by manufacturer’s 
instructions, approved tube fasteners include the following: 
(a) ties made of wire, typically fastened to anchors such as rebar or wire mesh;
(b) plastic tube/cable ties, typically nylon, fastened to anchors such as rebar or wire mesh; 
(c) staples made of metal or plastic or combination thereof, without sharp edges that 
would harm tube, fastened to insulation or subfloor; 
(d) plastic rails with integrated tube holders intended for the specific type of tube; 
(e) insulation sheets with integrated knobs for holding the specific type of tube and 
intended for this application. 
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Radiant Tubing Fasteners

14.4.4 Tube Fasteners

Clause 14.4.4.2 Spacing of tube fasteners
The maximum spacing between tube fasteners within a poured floor thermal mass shall not 
exceed the spacing specified by the manufacturer or, in the absence of manufacturer’s 
specifications, 0.75 m (2.5 ft).
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Radiant Tubing Fasteners

14.5 Joist Systems and Subfloors

- New language added to clarify approved installation techniques in joist spaces



©2019 Plastics Pipe Institute25

Radiant Tubing Fasteners

14.5 Joist Systems and Subfloors

Clause 14.5.2 Types of tube fasteners
Tube that is installed within joist spaces and subfloor panel systems shall be fastened in 
accordance with the manufacturer’s instructions. Unless prohibited by the manufacturer’s 
instructions, approved tube fasteners shall include the following:
a) heat transfer panel systems made of wood, aluminum, or other thermally conductive 
materials intended for this application and the specific type of tube
b) staples made of metal or plastic or combination thereof, without sharp edges that would 
harm tube, intended for this application and the specific type of tube fastened to subfloor; 
and
c) plastic rails with integrated tube holders intended for the specific type of tube
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4. Radiant Floor Temperatures

Maximum Floor Temperatures

- Previous language and floor temperatures did not match any other code or guideline
- Descriptions of floor types were a bit “mysterious”
- New language complies with ASHRAE Standard 55 
Thermal Environmental Conditions for Human Occupancy
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Radiant Floor Temperatures

14.2 Radiant under-floor heating

Clause 14.2.1
Floor surface temperatures shall not exceed 25°C (77°F) in areas where prolonged foot 
contact with the floor is likely; 29°C (84°F) in occupied areas, with the following exceptions:
a) 31°C (88°F) in industrial spaces;
a) 25°C (77°F) in areas where prolonged foot contact with the floor is likely;
b) 31°C (88°F) in dwellings or commercial space;
b) 33°C (91°F) in bathrooms, indoor swimming pools, and foyers; and
c) 35°C (95°F) in radiant panel perimeter areas, i.e., up to 0.8 m (2.5 ft) from outside walls.
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Radiant Floor Temperatures

14.2 Radiant under-floor heating

Clause 14.2.1
Floor surface temperatures shall not exceed 29°C (84°F) in occupied areas, with the 
following exceptions:
a) 31°C (88°F) in industrial spaces;
b) 33°C (91°F) in bathrooms, indoor swimming pools, and foyers; and
c) 35°C (95°F) in radiant panel perimeter areas, i.e., up to 0.8 m (2.5 ft) from outside walls.

The 29°C (84°F) temperature for occupied areas is based on ASHRAE Standard 55 
Thermal Environmental Conditions for Human Occupancy
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5. Snow & Ice Melting

Snow and ice melt

- In CSA B214-12, Snow Melt systems were part of section 17 “Auxiliary Systems”
- In CSA B214-16, Snow and Ice Melt is its own section 17 
- Several improvements were made for SIM systems
- “Auxiliary Systems” is now section 18
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Snow & Ice Melting

17. Snow and ice melt

Clause 17.5 Insulation
When a poured concrete snow melt system is installed in contact with the soil, insulation 
that complies with Clause 14.4.5.3 and has a minimum RSI value of 0.9 m2•K/W (R-value 
of 5 h•ft2•°F/Btu) shall:
a) be placed between the concrete and the compacted grade; and
b) extend as close as practical to the outside edges of the concrete; 
c) be placed on all vertical slab edges that are in contact with plants or landscaping.

- The requirement for insulation on slab edges is removed because this insulation is often 
not beneficial, gets exposed and damaged, and is unsightly 
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Snow & Ice Melting

SIM Tubing Loop Lengths
- Table 3 is revised
- Now includes option for nominal

size ½ PEX or PE-RT tubing; often
beneficial for stairs and steps

Courtesy Ridgeway 
Home Services
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Snow & Ice Melting

SIM Tubing Loop Lengths
- See Clause 17.3.1 about loop lengths: ± 10% is about “the design”, not about Table 3
- Table 3 provides default maximum loop lengths in case there is no design

Courtesy Ridgeway 
Home Services
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6. Legionella and Combined Systems

Notes about combined systems
- See excerpt from Modern Hydronics Spring 2016

“The bacterium legionella pneumophila is found in 
both potable and non-potable water systems, 
especially with stagnant water between 95°F (35°C) 
and 122°F (50°C). 

“Legionella can cause Legionnaires' 
disease or Legionellosis, a severe, often lethal, form of 
pneumonia that occurs primarily when steam or vapour
containing legionella is inhaled.”
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Legionella and Combined Systems

Notes about combined systems
- See excerpt from Modern Hydronics Spring 2016

“In a potable-hydronic system with a shared water heater, the water from the heating 
distribution system will inevitably mix with domestic hot water whenever the heating 
system is activated.  

“After longer periods of inactivity, such as after the summer, 
the heating water has been stagnant for weeks or months, 
allowing more time for legionella to multiply. This situation 
has the potential to expose users of the domestic hot water to
legionella bacterium through showers and other hot-water uses.”
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Legionella and Combined Systems

Notes about combined systems
- See new Note in Clause 4.2.5 Potable water as hydronic fluid
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Legionella and Combined Systems

Notes about combined systems
- Combined systems may have issues with regards to compatibility with potable water
- For example, are all components that touch the water certified for potable water safety?
- And, are all components that touch the water compatible with fresh, oxygenated water? 

- Think of all the components  
touching the potable water…
opportunities for biofilm growth
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7. Annex C: Radiant Cooling

Non-mandatory information about Radiant Cooling
- Radiant Cooling systems must be carefully designed, constructed and controlled to   

prevent discomfort and condensation, while performing correctly
- Although most RC systems are in commercial or public

spaces, the technology is available to contractors

- Radiant heating/cooling example: JSF High School

- CSA B214 is a “Heating” code, so new information 
on radiant cooling is informational guidance

- Excerpts follow…
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Annex C: Radiant Cooling

C.1 General
This Annex provides guidelines for radiant cooling systems.

Typically designed in conjunction with radiant heating, hydronic radiant surface cooling 
systems circulate cooled fluid through the same network of embedded tubes or pipes 
where warm fluid circulates during heating system operation. 

This network of tubes or pipes can turn the radiant surface such as floors, walls, and 
ceilings of a conditioned space into cooled surfaces that evenly absorb sensible heat 
energy such as radiant energy from solar gain, people, lights and computers, in addition 
to convective heat transfer from the air.
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Annex C: Radiant Cooling

C.2 Radiant cooling surface temperatures
For thermal comfort reasons, cooled floor surface average temperatures should not fall 
below guidelines set in ASHRAE 55 and this Code.

Cooled floor surface average temperatures should not fall below 19°C (66°F) in occupied 
areas. Cooled floor, wall, or ceiling surface temperatures should not fall below the 
anticipated dew point of the space.

To prevent condensation on any cooled radiant surface, the supply water temperature for 
a radiant cooling system should be a minimum of 2˚C (3˚F) above the anticipated space 
dew point, or as per manufacturer’s system design
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Annex C: Radiant Cooling

C.3 Controls
Radiant cooling control systems should have the ability to adjust the fluid and surface 
temperatures to prevent condensation on pipes, piping components, or exposed 
building surfaces.

C.4 Tube placement
Radiant surface cooling installations should follow the same requirements for tubing 
installation as for radiant heating systems. Radiant cooling systems typically utilize 
tighter spacing of the hydronic tubes and larger diameter tubes than used in radiant 
heating systems for more effective heat transfer with the space. 

C.5 Thermally activated building systems
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8. Annex D: Minimum Flow Rates

Sizing pipes correctly
- Sizing pipe seems easy enough – make it large enough to carry the required fluid

#1: Keep friction low to reduce pumping costs
#2: Do not exceed allowable velocities (noise, vibration, erosion)
#3: Keep fluid moving fast enough to have turbulent flow for heat transfer 

- Velocity is very important when heat transfer through the pipe wall is needed
Ex: Radiant heating/cooling piping, geothermal ground loops

Laminar flow bad

Turbulent flow good
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Annex D: Minimum Flow Rates

D.1 General 
- To ensure good heat transfer through hydronic systems, designers should size heat 
distribution tubing to result in turbulent or transitional flow for the required flow and 
avoid oversizing the tubing, which could result in laminar flow. This consideration does 
not apply to piping or tubing intended to transfer heat from a heat source to a heat-
distribution unit or manifold.

D.2 Reynolds number calculation

D.3 Avoiding laminar flow
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Annex D: Minimum Flow Rates

Table D.1 

- Calculations were performed using Plastic Pressure Pipe Design Calculator
- www.plasticpipecalculator.com

http://www.plasticpipecalculator.com/
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Annex D: Minimum Flow Rates

Table D.1 
- Calculations were performed using Plastic Pressure Pipe Design Calculator
- www.plasticpipecalculator.com

http://www.plasticpipecalculator.com/
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Obtaining CSA B214

Get yours at store.csagroup.org
- $173 CAD for pdf download 
- $193 CAD for paper copy

Get involved!
- Join the Technical Committee or submit 

proposed revisions or suggestions to TC members

http://www.store.csagroup.org/
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Summary

1. Introduction to CSA B214-16

2. New piping materials and requirements

3. Lists of approved radiant tubing fasteners and spacing

4. Revised maximum floor temperatures (radiant heating)

5. Clarifications on snow & ice melting loop lengths and installation

6. Notes about Legionella and combined systems

7. Annex C on radiant cooling

8. Annex D on minimum flow rates through heat transfer tubing

9. Obtaining CSA B214-16
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Important Updates to CSA B214-16
Installation Code for Hydronic Heating Systems

What you should know about 
CSA B214-16 before 2020
(and hopefully do already)

Contact Info:
Lance MacNevin
lmacnevin@plasticpipe.org
469-499-1057

mailto:lmacnevin@plasticpipe.org
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