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■ Back to basics: Expansion tanks

■ Hydronics products

■ Zoning systems

Although normally referred 
to as technicians, hydronics 
specialists are artists at heart 
with the mechanical room 
being their canvas. 
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Water expands when it is heated. Inside 
of a closed container or piping system, 
the internal pressure will increase rapidly 

because water is incom-
pressible in real-world 
conditions. My first illus-
tration gives one pause to 
consider the effect on hy-

dronic system components if water volume 
increase is not accounted for. The need to 
add a pressure safety relief valve to any 
closed-loop piping system is clear from 
this chart.
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Slightly oversizing an expansion tank isn’t necessarily a 
problem and many consider it “good insurance.”
By Roy Collver

■ Hydronics Supplement

Make sure to use all of the resources available if unsure on how to properly 
size an expansion tank. Manufacturers, manufacturers’ representatives, and 
wholesalers are all good places to start.



To eliminate excess water volume, the use of a pressure relief 
valve is an option, but the system would then lose fluid on every 
heat/cool cycle, which would require automatic addition of fresh 
makeup water. This a waste of water and the constant addition of 
corrosive oxygen. 

Air is compressible. Experts realized 
that an air pocket of sufficient size within 
a closed-loop system would squeeze 
down in volume, providing room for the 
extra water. It is not a good idea to have 
air pockets running around inside boilers 
or distribution piping, therefore the 
hydronic expansion tank was developed 
as a temporary “parking lot” for excess 
water volume when the system is hot. 
This allows it to be recycled back into the 
piping system each time it cools down 
again.

Required pressure
The minimum pressure in an operating 
hydronic system is established by the 
cold-fill pressure. This is normally the 
pressure required to push the water to 
the top of the heating loops plus enough 
additional pressure (typically, five psi) 
for air vents at the top to work properly. 
Each one psi pressure increase will elevate 

a water column 2.31 ft. To calculate 
the cold-fill pressure of your system, 
multiply the height from top to bottom 
by 0.433 to get psi at the bottom, and 
then add five psi.

The maximum pressure in the system 
is established by the pressure relief 
valve selection. Choose a valve set to 
start dumping fluid before pressure can 
increase to damaging levels. Thirty psi 
is a common setting in residential and 
low-rise commercial buildings; high 
enough to avoid releasing under normal 
operating conditions and low enough to 

avoid component damage.
Early systems were open to the atmosphere and allowed 

heated water to expand into an open tank at the high spot in 
the system. This was an elegant solution, but unfortunately 
provided a way for air to enter the system and contribute to 

oxygen corrosion. The invention of the 
fully closed system, by adding an “air 
cushion” tank, mostly solved the oxygen 
corrosion issue, but very careful design, 
special fittings and components, and 
operating parameters were needed to 
keep these tanks from having their air 
dissolve into the water. 

Corrosion would result and flooding 
of the tank would render it useless. They 
needed to be filled with enough water to 
compress the air to the cold fill pressure 
and still have enough space to be able to 
park the heated water as it increased in 
volume. These tanks could also become 
large and unwieldy and needed to be 
installed above the boiler—usually tucked 
up between the floor joists. You find them 
still in service today and if you find one 
and don’t know how to deal with it, ask an 
old-timer like me. 
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Doing it old-school
In the 1950s, the diaphragm expansion tank made its way onto 
wholesales’ shelves and quickly became the popular choice. 
The heating fluid was contained by a flexible rubber barrier 
(diaphragm) in one half of the steel tank and the air was no 
longer in contact with the heating fluid, almost eliminating 
oxygen corrosion. The air side of the tank was to be pre-charged 
with air at the desired system fill pressure, making them much 

smaller in size than the original cushion tanks. Bladder-type 
expansion tanks were also developed. They completely separated 
the heating fluid from the steel of the tank. The flexible bladder 
was like a heavy-duty balloon containing the heating fluid. Pre-
charging the air side of the tank collapsed the balloon while 
heating the fluid would fill and stretch the bladder as needed. 
Refer to the many illustrations accompanying this article for 
more information on how these devices work and some rules 

for properly applying them.

Size matters
Sizing of expansion tanks is not 
particularly difficult but does require 
some effort on the part of the designer 
or service technician to gather the 
correct information. 

This should include:
1 The fluid volume of the system 
including the boiler, piping, and other 
components—this is the tricky part 
and takes some time. 
2 The boiler documentation or rating 
plate should list the water content, and 
you can find charts that will illustrate 
the volume per foot of different sizes 
and types of pipes. 
3 You may have to estimate the volume 
of some of the other components like 
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Keep in 
mind that 

many methods make 
assumptions regarding 
some of the above 
parameters and will 
have built-in factors that 
will end up with a tank 
one size larger than the 
math suggests.
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air separators and low loss headers, but they should also have documentation with 
that information. 
Once you have it all added up, you will be ready to plug in the number in addition 

to fluid type (percentage of glycol—if any), cold-fill temperature, highest temperature 
developed, initial cold-fill pressure, and final pressure.

With this information compiled, there are several selection methods available. 
Keep in mind that many methods make assumptions regarding some of the above 
parameters and will have built-in factors that will end up with a tank one size larger 
than the math suggests. This is not necessarily a problem, as oversizing an expansion 
tank slightly will have no negative effect on system operation and can be considered 
“good insurance” for those of us who may be mathematically challenged.

Many manufacturers will have online sizing calculators on their website—use 
them. There are some really good ones for 
free, but keep in mind the program will 
select one of their own products. Do not 
assume their tank is a match for another 
brand of the same size.

Manufacturers’ representatives and 
local wholesalers are another effective 
resource for determining how to size an 
expansion tank.  ✚
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Roy Collver is an 
author and consultant 
on hydronic heating 
based in Qualicum 
Beach, B.C.  He can be 
reached at 
hoth2o@shaw.ca
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+ Fast commissioning with preconfigured start-up guide

+ Easy remote monitoring and servicing with Vitoguide

+ Optimize maintenance with interchangeable spare parts and accessories

+ Fits any home with residential boiler sizes from 85 to 199 MBH, all with WiFi inside

Introducing the smart generation of Vitodens

Game changing innovation

100 Series

200 Series

100 Combi Series NEW 199 MBHW

Grow your business with Viessmann future-proof solutions. Our smart generation of high-efficiency gas condensing 
boilers and digital applications are designed to work for you, saving you time and energy on and off the job.   

smart heating solutions made easy

viessmann.ca

Wifi inside

www.viessmann.ca


Introducing Vitoguide

Your all-in-one

Digital assistant

Download the  
Vitoguide app today

Our new Vitoguide app connects to any Vitodens  
smart generation boiler to streamline and simplify 
each installation.

+ All-in-one app for installation, service, maintenance & monitoring

+ Enhanced customer experience with annual automated 
maintenance reminders

+ Faster installation with guided step-by-step start-up and
commissioning reporting

+ Simplified maintenance with replacement parts guide

+ Proactive monitoring with remote diagnostics & notifications

Register for new product training

guide

to any Vitodens 
mline and simplify 

e, maintenance & monitoring

h annual automated

by-step start-up and 

ment parts guide

nostics & notifications

www.viessmann.ca


Copyright 2021. All rights reserved. Rinnai® and creating a healthier way of living® are the registered trademarks of Rinnai Corporation used under license by Rinnai 
America Corporation.  Every. Detail. Matters.SM is the trademark of Rinnai America Corporation.

Hydronic air. Fun to say. 
Even better to have. 

+

Every. Detail. Matters.SM

Introducing the new Rinnai® CAH Series Hydronic Air Handler. This revolutionary 
product uses the instant hot water from a Rinnai tankless water heater or boiler to 
generate hot air for the home, simultaneously. The continuous fl ow of hot water 
and hot air makes it possible to be comfortable in any room of the house. Plus, it’s 
cost effi  cient, energy effi  cient, space effi  cient and overall, more effi  cient. Because 
it’s one appliance doing the job of two. The Canadian Air Handler makes the 
traditional furnace a thing of the past. It’s just one more way we’re Creating a 
healthier way of living.® Learn more at rinnai.ca/hydronic

www.rinnai.ca/hydronic


Wall-mounted  
condensing boiler
Viessmann, Waterloo, Ont., an-
nounces a new gas condensing boiler 
to their growing line—the Vitodens 
100-W (B1KE & B1HE). The all-new
Vitodens 100-W wall-mounted gas
condensing boiler features a compact

design with zero clearance to combustibles, a stainless steel 
Inox-Radial heat exchanger, and a fully modulating MatriX-
Plus cylinder burner. It is available in combi (B1KE) and 
non-combi (B1HE) models. It is Wi-Fi connectable and can be 
remotely monitored and serviced with the Vitoguide app. The 
Vitodens 100-W is 95 per cent AFUE efficient and has a 10:1 
turndown ratio with Lambda ProPlus combustion control. It 
has an automatic vent length and altitude optimization of up to 
10,000 ft. The fuel source can be switched from natural gas to 
propane with the push of a button. 
Viessmann  � www.viessmann.ca

Cold-climate air handler unit
Rinnai America Corp., Atlanta, Georgia, 
expands into new territories in the Canadian 
market with the all-new Rinnai Canadian Air 
Handler (CAH). The CAH can be installed with 
Rinnai’s tankless water heater or I-Series combi 
boiler. Influenced by its hydronic air handler 
systems available in the U.S., the new CAH is 
specifically designed for use in colder climates. 
The model emanates heat, maintaining the 
level of humidity necessary to add comfort to any cold-climate 
home. Featuring a compact design, the CAH allows for multiple 
installation options within the mechanical space. Compared to 
traditional four-pipe systems, the integrated unit saves time 
and materials when working on new construction or retrofit 
installs. Models are available with or without an external 
circulator pump.
Rinnai  � www.rinnai.ca

Singular boiler series
B o s ch  T h e r m ote ch n ol o g y,  Wate r tow n , 
Massachusetts, expands its portfolio with its singu-
lar boiler series. The Bosch Singular Boiler series 
includes the Singular 5200 and Singular 4000 solu-
tions, delivering 5.2 and four gallons of hot water per 
minute, respectively. Featuring a 95 per cent AFUE rating and a 
turndown ratio of up to 10:1, the units include a four-digit dis-
play and dual stainless steel heat exchangers. In addition to hot 
water output, the Singular 5200 unit offers 140,000 BTU for space 
heating, while the 4000-unit offers 80,000 BTUs. The units fea-
ture an internal circulator and the capability for outdoor reset.
Bosch Thermotechnology  � www.bosch-climate.us

Pressure reducing valve station
Cla-Val, Toronto, Maryland, has launched 
a new intelligent pressure reducing valve 
station—the iPRV. The modular pressure 
reducing station is best suitable for high-
rise projects with multi-pressure zones. The 
station includes all valves, piping, vibration 
isolation, instrumentation, monitoring, and 
control components. It is pre-assembled, 

and pressure tested. The Intelligent Pressure Reducing Control 
Valve station automatically throttles to reduce a higher in-
coming pressure and maintains a constant lower downstream 
pressure, regardless of changing flow rate and/or inlet pressure. 
The station also monitors and records incoming and outgoing 
pressures, hot and cold supply and return/recirculation tem-
peratures and flow on the hot return/recirculation lines.
Cla-Val  � www.cla-val.com

Snowmelt detection
Tekmar, Burlington, Ont., a Watts brand, an-
nounces the launch of the BACnet Snow/Ice 
Sensor Interface 681. This product automat-
ically detects snow or ice through Tekmar 
sensor technology. It interfaces with a build-
ing automation system via BAC net MS/TP 

to automate the start and stop and slab temperature operation 
of snow melting equipment. It is compatible with any BAS con-
troller and supports Snow/Ice Sensor 090 (automatic start and 
stop) and Snow Sensor 095 (automatic start and optional stop 
with Slab Sensor 072/073). It is also compatible with Outdoor 
Sensor 070 and Wireless Sensor 087. Features include warm 
weather shut down, cold weather cut off, slab target tempera-
ture, BTL certified, a 3.5-inch colour touchscreen display, and 
DIN rail or screw mounting options.
Tekmar  � www.tekmarcontrols.com
Watts  � www.watts.com

Stainless steel circulators
Taco Comfort Solutions, Milton, Ont., 
expands its stainless steel “00e” high-

efficiency ECM circulator family 
of products. The 0015e and 0018e 
circs are now available in NSF/

ANSI 61 and 372 certified stainless 
steel for domestic water circulation. The 00e series features 
SureStart automatic unblocking and air-purge mode. Their 
dual electronic knockouts and six-inch stranded wire leads 
make for easy wiring. They also include the integral flow check 
and are double-insulated, so no ground wire is required. All 
of the new stainless steel 00e circs are available with universal 
flange, or one-inch union connections.
Taco  � www.TacoComfort.com

www.plumbingandhvac.ca July/August 2021  – Plumbing & HVAC    31

■ Hydronics Supplement

www.viessmann.ca
www.cla-val.com
www.rinnai.ca
www.tekmarcontrols.com
www.watts.com
www.bosch-climate.us
www.tacocomfort.com


Some just see a
blueprint.

You see
a chance to grow

your business.

Some just see a
blueprint.

You see
a chance to grow

your business.

Your business  

 

TM is proud 
®  

customers.

Broad product selection. Technical support.

Aqua-Tech Sales and Marketing Inc.

www.aquatech-canada.com


www.plumbingandhvac.ca July/August 2021  – Plumbing & HVAC    33

■ Hydronics Supplement

Get ahead of the 
conversation with the 
client to determine their 
expectations.
By Leah Den Hartogh

Passion and artistry are probably two 
words that most technicians aren’t used 
to hearing when it comes to their work; 
however, in the hydronics industry, 
they are in many ways artists. Putting 
together a fully functioning mechanical 
room takes time and experience to get it 
right. Passion is the driving force behind 
why these technicians enjoy doing their 
work.  Each piece of the hydronic system 
has to come together to create this giant 
mechanical jigsaw puzzle. 

“Sometimes you don’t even know 
what you’re building,” says Stephen Levy, 
hydronics manager—Prairie Region for 
Master Group. “I mean that’s the cool 
part; it’s like a blank puzzle. Cutting out 
the pieces and you’re almost putting it 
together yourself. It is a lot of fun.” That 
isn’t to say it’s an easy task. 

“You can get into a lot of trouble 
quickly. But that being said, we try not 
to get ourselves into trouble as much as 
we can, but like anything, it’s all about 
the end result and working backwards 
to make sure that you have everything in 
place.” To ensure that the finished project 
is parallel with what the homeowner is 
looking to end up with, communication 
plays a key role. 

As a rule of thumb, a contractor 
must listen and understand what the 
homeowner or end-user is looking for 
out of their system. Do they want their 
bathroom floor to be nice and toasty for 

Continued on page “35”

Within the next couple of years, the Canadian government is expected to 
pass legislation which will only allow for higher efficiency pumps to be 
installed. Photo: NEXT Supply

mailto:leah@plumbingandhvac.ca
https://www.master.ca/en/
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In Canada, the common practice is 

to use zone valves; however, that isn’t 
to say that pumps aren’t a popular 
method as well. The water needs to 
flow somehow. “The pump will push 
the water through the loops; the valves 
will open and close which will allow 
for fluid to pass through to that zone,” 
explains John Wiehler, president of 
Wiehler Mechanical Ltd. You need a 
minimum of one pump and two zone 
valves to justify a zone valve system.

By zoning a house or building, the 
benefit is that it’ll allow for temperatures 
to vary from floor to floor or even 
room to room, it just all depends on 
how the building is zoned, says Vince 

■ Hydronics Supplement

Continued from page “33”

when they step out of the shower? But 
also want their bedroom to be cool to 
sleep in? This all can be done via a zoned 
system, but the contractor first needs to 
know what the end goal is. In a sense, 
work backwards. Find out what the 
client’s wish list is and determine how 
best to reach each of those goals; make 
sure their expectations are realistic to the 
system installed, explains Mike Wills, 
national category manager—hydronics, 
water heaters, pumps for Wolseley 
Canada.

Body parts
The components within a hydronic 
system can vary depending on the 
application. Piping, manifolds, actuators, 
boilers, buffer tanks, control panels, 
valves, and pumps are all terms that 
are thrown around when it comes to 
different methods of designing a zoned 
hydronic system. “To determine the 
components used in a hydronic system, 
it’s usually customized to the system that 
we’re designing,” says Levy.

Baggetta with Next Supply. “If I were 
to stress anything, it would be not 
to overcomplicate things. I believe 
hydronics has been complicated over 
the years because we can have so many 
zones. Just because you have the option 
of having multiple zones doesn’t mean 
you need them; it doesn’t mean you need 
to overcomplicate the system.”

Zoning has been in North American 
for a very long time. In the European 
market, it is common to zone like 
crazy, or micro-zone. This could even 
mean zoning every single room in a 
home, reports Wills. This could be 
problematic for the entire heating 
system if precautions aren’t made. This 
might mean ensuring that the boiler, 
or heat source, can modulate and that 
a buffer tank is installed to take off 
some of that load; after all, you don’t 
want to overshoot or undershoot. It is 
also important to remember that over-
zoning will require more maintenance 
because of moving parts and product 
failure. The homeowner should be 
aware that this might increase their 
costs over the years, says Wiehler.

Best practices
Controls are an essential component 
for zoning hydronic systems, they 
are essentially the brains of the 
operation. Thermostats are one way 
to communicate with a valve or pump. 
Within the thermostat market, there 
is an endless number of solutions 

Continued on page “36”

Controls are the brains of the hydronic system. 

Listen to the end user of the building from the beginning to ensure that they 
are ending up with a system that meets their expectations. 

https://www.wolseleyinc.ca/
https://www.wolseleyinc.ca/
https://wiehler.ca/
https://nextsupply.ca/
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available to satisfy the customer. This 
could mean a simple plug-and-play 
thermostat, or it could evolve into smart 
technology. “When we talk about zones, 
we are talking thermostats or remote 
sensors connected to thermostats,” says 
Baggetta. “Whether you want Wi-fi or 
not, it’s based on the application and the 
user.” This also means that proper wiring 
choices have to be made. “We are now 
encouraging contractors to use shielded 
wiring because some thermostats are 
affected by electrical interference. This 
is critical for all sensor wiring.  It’s good 
practice to start with good wiring,” says 
Baggetta.

Like with any trade, there are plenty 
of tricks that have been passed along 
from technician to technician. One 
such suggestion was to ensure that 
everything has been labelled properly, 
said Wiehler. “Label your heating 
pipes, label your wires, label your 
zone board every time because when 
you come back to troubleshoot, it can 
be extremely difficult. I’ve spent tens 
of thousands of dollars learning that 
lesson.” If the system isn’t properly 
labelled, the contractor ends up having 
to use thermal cameras to determine 
the problem.

One instance where labelling helped 
solve an ongoing issue involved an 
overheated Principal bedroom and 
underheated Ensuite washroom. Once 
on site, it was easy to identify that the 
manifold actuators serving each zone 
were installed incorrectly, explains 
Baggetta.

Ramping up
As previously mentioned, ensuring that 
the heating source, whether it is a boiler 
or not, can modulate can make the job 
a bit easier. “It should ramp up and 
down just like the pumps, based on how 
many zones that are calling. If you don’t 
need 100 per cent of the heat out of the 
boiler, it’s better to have 50 per cent—
depending on what the turndown ratio 

is on the boiler,” suggests Wills.
At the end of the day, the designer 

and contractor are creating a system that 
will ensure the customer is happy and 
comfortable. However, that doesn’t mean 
that they are always aware that they are 
comfortable. They just know when they 
are uncomfortable.

When first testing the system, it is 
essential to do a full-run start-up with 

the thermostats all the way up. “That 
way a full call is on,” explains Wills. 
“Then as a contractor go get your 
coffee. Go to Tim Hortons, go down 
the street, I don’t care what you do, just 
walk away from the job for about an 
hour. This will allow you to make sure 
they fully open. That’s one of the 
biggest issues that we have with 
contractors going back to zone 
valves not working. Did you fully 
activate them? No; well okay. Do what I 
just told you and don’t plug the system 
for an hour.” Even if a contractor 
forgets to do this little trick, they can 
still come back and easily train the 
valves to fully open.

At the end of the day, don’t forget 
the basics. If there are issues, there are 
plenty of resources available including 
your local wholesaler. “As I learned very 
early on in my career, the devil is in the 
details,” says Levy.

“The subject is vast, and it takes years 
for people to understand and balance 
it all out,” says Bob Williams, Tropical 
Heating & Air Conditioning Ltd. “But 
good design and good practices will keep 
you out of trouble.”

After all, hydronics people love 
what they do and since it’s still a small 
percentage of the market, it lends itself 
to the artistry behind it, says Wiehler. ✚
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Installing a buffer tank is good practice to take off some of the load within 
the system. Photo: NEXT Supply

Make sure to label the system 
to make maintenance easier on 
yourself.

https://www.tropicalheatinghvac.com/
https://www.tropicalheatinghvac.com/



