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Bought on the Internet
In the Industry News section of this
magazine you will find an announcement
from boiler and water heater manufacturer
Navien that they will not warranty any
equipment purchased on the Internet.
Stickers on the packaging make it clear to
the purchaser. It’s likely we will see more
announcements like this in an age where
one can buy anything online, including
HVAC equipment. There are serious safety
and liability issues when this equipment is
installed by people that are not qualified to
do so.
How did we come to this? In Canada, the
homeowner is king. They are allowed to do
virtually any type of work on their home.
“You can do it,” the big box renovation
retailers advertise. They can buy an air
conditioner on the Internet, install it and
charge it with propane (R-290) from a local
retailer.
Some countries have limits on what a
homeowner can do, but that doesn’t seem
to apply in Canada. Technically, they
should have their work signed off on by a
licensed trade person, but how often does
that happen? The do-it-yourself brigade can
really hurt themselves and their families
with a bad installation.
From the manufacturer or wholesaler’s
point of view, they want to know the
equipment is being installed properly. The
manufacturer’s instructions make it clear
that the equipment is only to be installed
by qualified trades. It’s not only the safety/
liability issues; they want it to work as

designed. Bad installations damage a
manufacturer’s reputation because the
resulting problems are usually blamed on
the equipment.
That being said, it’s tough to turn down
a sale. Most wholesalers in the HVAC/R
industry make it perfectly clear – often with
a sign on their front doors – that they sell to
the trade only. But equipment available for
sale on the Internet often originates with a
wholesaler somewhere in the chain.
A few years ago I reported how a
contractor in Edmundston, N.B., a
dealer for a well-established heat pump
manufacturer, found himself competing
against a wholesaler just across the border
in Maine who was advertising and offering
free delivery of equipment from the same
manufacturer. Never mind that it was
slightly different and not certified for use in
Canada; it was cheaper. Just about everyone
in the industry has heard about cases like
this.
The Internet isn’t all bad; as fewer
wholesalers maintain an aisle of obsolete
parts, sometimes it’s the best way to track
down that piece you need for a 30-year-old
boiler, or whatever.
But I suspect the liability issues alone will
have us seeing more stickers on packaging
like that from Navien. The industry must
protect itself.
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Ont. opens carbon tax purse
Failure to consult industry on
HVAC programs raises alarm
A new Ontario government program will
use millions of dollars raised through carbon
taxes to boost green technologies. On Aug.
30 the government announced the launch
of the Green Ontario Fund – or GreenON
– with $377-million in proceeds from its
“carbon market”. It “will deliver programs and
rebates to help reduce energy costs in homes

This doesn’t sit
well with many in
the industry.
and businesses,” said Chris Ballard, Ontario
minister of the environment and climate
change.
This includes the new Green ON
Installations program. It’s first initiative, also
launched Aug. 30, invited homeowners to have
a “Green Ontario Fund-trained technician
visit and install a smart thermostat at no cost.”
The technician would also “provide advice
and tips as well as personalized suggestions
for additional energy-saving upgrades.” The
offer of a free smart thermostat received over
100,000 responses.

Industry not consulted
This doesn’t sit well with many in the industry.
As reported in the last issue, HRAI chair
Bruce Passmore (Emco HVAC) expressed
concern that the government is spending
enormous amounts of money on HVAC/R
systems without consulting the industry.
“They are spending cash today; let’s make
sure it’s going to the right places,” he said at
the group’s annual meeting in August, adding
that the industry must have influence on how
this money is being spent.
Over the next three years, the Green
www.plumbingandhvac.ca

Ontario Fund has pledged up to $1.2 billion
to help businesses and industries adopt lowcarbon technologies and up to $1.2 billion to
reduce greenhouse gas emissions in buildings.
With a provincial election due next year, it’s
likely the Ontario government will announce
considerable spending on green initiatives,
noted HRAI president Warren Heeley.

Industry initiates discussion
HRAI has had some discussion with the
Ontario government about the GreenON
fund over how the industry can be involved
and it also held a focus group for residential
contractors in which they looked at potential
opportunities.
However, the contractors present were not
interested because of the conditions attached,
said Heeley. In the smart thermostat program,
for example, contractors could only charge a
flat fee, they were not allowed to upsell and
their employees would be required to wear a
Green ON uniform.
And then there’s the issue that many homes
still have older HVAC equipment that is not
compatible with a smart thermostat. “(The
thermostat program) is a huge problem for
our industry,” noted Heeley. “They didn’t do
it properly.”

A better boiler just got better!
RESIDENTIAL
CONDENSING BOILERS
SL 14-115G3
SL 20-160G3
SL 30-199G3

The contractors
present were not interested
because of the conditions
attached.
Plumbing & HVAC requested an
interview with Parminder Sandhu, P.Eng.,
the Vancouver-based consultant that heads
up the Ontario Climate Change Solutions
Deployment Corp. – the agency behind the
thermostat program. However, he did not
respond by press time.
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Prompt payment receives
PM’s backing
Urges government departments to make it a priority for
federal projects
The National Trade Contractors Coalition of
Canada (NTCCC) has received encouraging
news in its battle to have the federal
government implement prompt payment
legislation.

Our members are
excited and energized
by the government’s
commitment to
tackle the issue.
The group has learned that Prime Minister
Justin Trudeau has asked Carla Qualtrough,
minister of public services and procurement,
to make prompt payment a priority for
contractors and sub-contractors that do
business with her department.
“Our members are excited and energized
by the government’s commitment to tackle
the issue,” said NTCCC chair John Galt. “We
know that the government understands it
can reduce costs to taxpayers and improve
operations by taking action on payment
delays.”
The industry has long struggled with
payment delays, which reduce cash flow,
decrease efficiency, and hurt small businesses
and their employees. In Quebec, the
Charbonneau Commission, an investigation
into corruption in the construction industry,
determined that payment delays brought
organized crime into the industry because
contractors were forced to seek financing
from unconventional sources to pay their
employees when their cash flow dried up.
NTCCC has worked with political leaders
and Public Services and Procurement Canada
www.plumbingandhvac.ca

officials to ensure the federal government
has a plan that is consistent with its goal of
modernizing procurement practices.
“Contractors from many trades and
labour leaders have been very supportive of a
legislative solution to this problem,” said Galt.

Meanwhile, in Ontario
In Ontario, Bill 142, the Construction
Lien Amendment Act, is moving through
government committees and received
unanimous all-party support at second
reading. Bill 142 is the product of many years
of advocacy from Prompt Payment Ontario,
with substantial expert review from leaders in
construction law.
The principles of that bill are expected to
provide an effective template for the federal
government and other provinces that wish
to improve productivity – and payment – in
their construction sectors. NTCCC looks
forward to other provinces moving towards
having a prompt payment regime, said Galt.

A better boiler just got better!
LARGE RESIDENTIAL
CONDENSING BOILER
SL 26-260G3

NTCCC looks
forward to other provinces
moving towards having
a prompt
payment regime
A number of mechanical industry
associations are part of the NTCCC including
the Mechanical Contractors Association of
Canada (MCAC), the Contractors Division
of the Heating, Refrigeration and Air
Conditioning Institute of Canada (HRAI)
and the Ontario Sheet Metal Contractors
Association (OSM).
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The Ellison Community Solar Pilot Project will consist of 720 photovoltaic panels
north of Kelowna.

Fortis BC plans huge solar project
A B.C. utility firm has applied to the B.C.
Utilities Commission to build a community
solar array that, if approved, would be B.C.’s
largest utility-led community solar project to
date. Fortis BC’s Ellison Community Solar
Pilot Project is planned as a 240-kilowatt solar
array composed of 720 panels located north
of Kelowna on property owned by FortisBC,
adjacent to an existing substation.
If approved, the project is designed to
provide FortisBC customers an opportunity
to meet a portion of their energy needs
with solar and support the development
of an alternate energy option, reported the
company. Its aim is to serve customers who
are interested in solar, but the up-front cost,
placement, operation or maintenance of a
rooftop system is not desirable or feasible.
It’s an important pilot project for FortisBC
because it will provide an opportunity
to gauge customer interest and gather
www.plumbingandhvac.ca

important information on the installation,
operation and maintenance of community
solar arrays.
Under the proposed rate program, called
Virtual Solar, anyone who holds a FortisBC
electric account and a communicating
advanced meter can rent solar panels from
FortisBC on a monthly basis and receive
electricity credits for the energy produced. The
rental fee is fixed for as long as the customer
is in the program. Both homeowners and
renters can participate. They can remain in
the program even if they move their account
to a different property.
The final submission on the Ellison project
will be sent to the Utilities Commission Oct.
5 with a final decision expected before the end
of this year.
More information is available at
w w w. B C U C . c om and for t i s b c . c om /
communitysolar.

A better boiler just got better!
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Manufacturer takes stand against Internet sales
California-based boiler and water heater
manufacturer Navien has taken a strong
stand against equipment that is sold direct
to consumers on the Internet. In fact, the
company has taken the unique step of placing
a consumer-warning label on every carton
indicating that Navien’s warranty is void if
purchased that way.
“Navien is committed to preserving the

authenticity and integrity of the trade by
ensuring all Navien products are available
only to and installed only by professionals,
ensuring better served installations and, thus,
satisfied consumers,” remarked Eric Moffroid,
vice president of sales and marketing. “Sales
of Navien products over the Internet do not
afford the authenticity and protection that
Navien expects.”

He added that the company has already
issued and will continue to issue stop notices
to violating vendors and e-commerce
channels and is prepared to take them to
court if necessary.
Consumer purchases of Navien products
through e-commerce channels will not be
entitled to the benefit of technical support
services or the warranties associated with
purchasing Navien products through
authorized channels, he said. In addition
to the warning on packaging, a consumer
warning to this effect is prominently placed
on Navien’s website at us.navien.com.

N.S. apprentices
get a break

STARTS WITH THE GROOVE: VICTAULIC

GROOVE

Full system solution that eliminates cure time, chemicals and odors
associated with traditional installation methods

Quick and easy setup

victaulic.com/cpvcsolutions
© 2017 VICTAULIC COMPANY. ALL RIGHTS RESERVED.
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Nova Scotia has announced that it will remove
fees for training apprentices in an effort to
attract more young people into the trades by
reducing the financial burden they face.
It’s welcome news to the industry. “We are
pleased to see the province followed through
on its promise during last spring’s election
campaign to remove tuition from apprenticeship
training,” remarked Warren Heeley, president of
the Heating, Refrigeration and Air Conditioning
Institute of Canada (HRAI).
Most of the training will be offered through
Nova Scotia Community College. However,
training by the United Association of
Journeymen and Apprentices of the Plumbing
and Pipe Fitting Industry, the International
Association of Heat and Frost Insulators and
the Nova Scotia Boatbuilders Association will
also be covered.
Nova Scotia is now one of six provinces
and territories that do not charge for in-class
training for apprentices. Most provinces in
Canada typically charge between $50 and
$100 per week, reported HRAI. In addition
to Nova Scotia, Quebec, Newfoundland, P.E.I.,
Nunavut and Yukon offer tuition-free courses.
“This is a step in the right direction in
addressing the shortage of skilled workers in
the trades. We hope more provinces follow
this model,” added Heeley.

www.plumbingandhvac.ca

Simple. Ready to go.

Navien Ready-Link

®

Commercial DHW modular wall or
rack manifold mounting systems
•Simply build your manifold installation from our easy to assemble kits in 2,
3 or 4 unit modules
•Simply easy to transport with no waiting for expensive bulky factory racks
•Simply more proﬁtable and easily expandable
•Simply visit your Navien wholesaler and pick up everything you need
To learn more visit us.Navien.com

T H E

L E A D E R

I N

C O N D E N S I N G

T E C H N O L O G Y

QBuilding Green
Solar panels and solar walls,
at right, handle 40 percent of
the building’s energy needs.

up. If a hush-hush Canada
Centre for Mineral and Energy
Technology did exist, and even
if they would let us look inside,
they would likely only let us see
and talk about the mechanical
systems, rather than what they
are studying in the labs. Unless
I want to file this story from a
concrete 8x10-foot room.

Significant energy
savings

Secretive lab uses

If such a facility was able
to achieve LEED Platinum
status with 79 percent energy
cost reduction (compared
to a building constructed
to NRCan’s Model National Energy Code
For Buildings) despite the load demands of
more than 800 pieces of sophisticated testing
equipment and the use
of high velocity fans to
exhaust nasty airborne
unmentionables,
it would be an
achievement worthy
of several awards. But remember, this whole
story could be pure fiction.
True to the nature of an energy research
lab, this one combines and tests different
energy systems for HVAC and plumbing,
including a solar wall, a solar thermal array
and a geothermal system. As it has evolved,
the HVAC plant actually serves three adjacent
buildings totalling 450,000 square feet (41,807
square metres).

STATE-OF-THE-ART
technologies

Our reporter goes
underground to get scoop
on new NRCan facility
By Bruce Nagy
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We’re doing an autopsy on a dead zombie.
We’re reverse engineering an alien spacecraft.
We’re developing a kind of bait that’s
irresistible to sasquatches and the Loch
Ness Monster so we can finally take their
picture. That’s why Natural Resources Canada
(NRCan) might need a top secret Canmet
Materials Laboratory that may or may not be
located in Hamilton, Ontario.
Okay I’m probably making some of this

Energy load strategies
The main lab, at about 175,000 square feet
with very high ceilings, was designed by

www.plumbingandhvac.ca

Jim Hyk shows the heat exchangers for
the air handling units that separate
the outdoor glycol and indoor water
systems.
Diamond and Schmitt Architects of Toronto
to employ load reduction strategies. This
includes an efficient envelope, triple glazed
windows with high-performance insulating
glass, zinc and cement composite siding,
optimal east-west orientation to the sun, LED
lighting with a lighting power density of 6.9
watts per square metre, and daylight and
occupancy sensors that phase lighting and
window blinds to reduce electricity use.
The result is energy intensity of 335 kWh
per square metre for the building and certain
processes taking place there. Lighting energy
alone was 64 percent below traditional levels.
Then came the renewables.

The building controls monitor the
performance of every system.

www.plumbingandhvac.ca

Energy recovery ventilators in the air handlers recover latent heat.

Geothermal and solar
“About 35 percent of our energy is supplied
by geothermal, 25 percent by the solar wall, 15
percent by solar thermal and the remainder
is electricity and gas driven,” reported facility
manager Jim Hyk.
“We are beginning to use our (Johnson
Controls Metasys) monitoring system to
conduct analytics by reviewing the collected
data and analyzing the number of temperature
red alerts in a day and their locations.”
The design team developed a comprehensive
measurement and verification methodology,
which is being used to validate overall building
performance. The idea is that tracking
performance means the building systems are
part of the research conducted on site.
The geothermal system consists of 80
boreholes that are 152 metres (597 feet) deep,
with tubing running down and back, located
under a nicely landscaped park between two
of the buildings, reported Christopher Piché,
mechanical designer with Integral Group in
Toronto.
The solar thermal system includes 209 panels
harvesting energy for DHW and radiant floor

heating. Bringing in window cleaners once
each year to clean the solar panels increases
their efficiency by five to eight percent. Some
floor areas are polished concrete, while others
feature bamboo surfacing.
Thermal energy is stored in four
2500-gallon tanks, or enough for three days
of domestic hot water and hydronic heating
or cooling operations.

A solar wall too
Outdoor air is brought into the building in
winter months through a 700 square metre
integrated solar wall built at an efficient
52-degree angle. It doubles as the roof of the
penthouse mechanical room.
On a cold January day the solar wall
provides a 16ºC temperature bump, reducing
overall energy demand associated with preconditioning. Energy transfer units move heat
from solar panels on the roof to the 10,000
gallons of storage in the tanks.
Similarly, the series of closed loop wells in
the geothermal field accept or reject heat from
please see 'Displacement' on page 14
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Displacement strategy for ventilation delivery
Continued from page 13

the soil, impacting the temperature of a glycol
solution. This energy is passed through large
capacity heat exchangers, warming or cooling
the system water, which is combined with the
same from supplemental boilers in a district
energy plant in the north building.
It is then transferred it to the tanks and/or
to specific radiant heating and cooling zones
in the three buildings. Heat exchangers are
also used for air handling units in some areas,
going from water to glycol.
The solar wall is bypassed during the summer
months, but an ERV wheel inside the primary air
handing unit recovers sensible and latent energy
year round from exhaust air. Fume hoods are
also used in a complex energy recapture process
that we could try to explain, but then we might
be endangering you and your family.

Decoupled displacement
ventilation
Piché notes that a displacement strategy is
used for ventilation delivery through access
doors or low-level diffusers. This reduces the
energy load because the relevant comfort
areas become those that are nearest to the
floor. In addition, the ventilation system uses
100 percent fresh air, and the decoupling also
saves load, because water moves energy more
efficiently than air does.
“At first the water collection tanks got
too hot from all the solar thermal and the
solar wall,” reported Integral Group field
technician Jeff Phinney. “We determined

Natural gas fired heating boilers provide backup.
that the solution was to store energy in the
geothermal system, so excess thermal energy
is now discharged to the boreholes, which act
like a big underground battery.”

Reducing water use

This may or may not be the facility
involved.
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The building has also been recognized for
saving water. Low flow fixtures and a rainwater
collection system have both contributed to
savings on the order of 65 percent. Rainwater
supplies all of the irrigation for the complex and
a UV purification process allows displacement
of about 87 percent of the potable water
consumed. Piché estimated water savings at
876 litres per occupant annually.
It would probably be too dangerous to
reveal that the total budget was around
$69 million, so let’s talk instead about how

responsibly it was managed. Um, they
diverted 84 percent of the construction
waste to recycling and sourced 44 percent
of materials from local Canadian suppliers.
So, kudos to them, whoever they are; and if
indeed, this building actually exists.
At the time of writing this I was in a secure
location and doing fine. Once it’s published,
well, I’m sure it will be fine. Be back next month
with another exciting feature story, hopefully. 
Bruce Nagy is a Torontobased freelance writer that
reports on green technologies
and solutions. He can be
reached at
bruce.nagy@rogers.com.
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Top quality and
attractive price…
The newest version of our most popular
boiler series ever!

Lasting performance
Quality workmanship you can trust
with new Viessmann-made SA240 S43932 stainless
steel Inox-Radial self-cleaning heat exchanger and
new factory-calibrated, fully-modulating stainless
steel MatriX cylinder gas burner.

VITODENS 100-W, B1HA
gas condensing boiler
Heating input: 21 to 125 MBH

User-friendly control
New backlit LCD touchscreen control with
enhanced programming interfaces with a
variety of external control devices to provide
comfortable and reliable energy-saving space and
DHW heating.
Outstanding versatility
NG or LP fuel compatible “out-of-the-box”
with bottom pipe connections and front access
to all serviceable components plus multiple
venting options for easy installation service and
maintenance - all in a compact wall-mount design.
On-demand DHW (combi model only)
Built-in DHW unit includes stainless steel plate
heat exchanger, 3-speed pump, diverting, pressure
bypass and pressure relief valves, water hammer
arrester & sensors - conforms to NSF/ANSI 372 for
“lead free” plumbing products.

VITODENS 100-W, B1KA
gas condensing Combi boiler
Heating input: 21 to 125 MBH
DHW max. input: 149 MBH

QHot Water Heating

Respect
the

rad

An unobtrusive modern wall-mounted
panel radiator from Stelrad.
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Using today’s radiators in
modern hydronic design
By Roy Collver

When most people around the world think
of hot water heating systems (if they think
of them at all), they think of radiators. Nice
and cozy, quiet and comfortable – radiators
used to rule the roost in North America too.
From the massive cast-iron column radiator
of yore to the skinny little high temperature
baseboard convectors of the 50’s and 60’s
– radiators were the heat terminal units
of choice for good reason. Radiant floor
heating has held our attention for the last
three decades, but nothing beats the “lowly”

radiator for flexibility, ease of
installation combined with
affordability and, yes, comfort.
Radiators got a bad rap
from the days where economy
designers and builders went
for the most inexpensive
hydronic baseboard systems for
tract housing and apartment
buildings. They saved money
and wall space by operating the
radiators at the highest practical
design temperatures, reducing
the length of each baseboard.
To make matters worse,
they would run a whole house
or apartment from a single
thermostat, often with no
balancing valves to trim heat
output in individual rooms. The boilers ran
at design temperature all heating season,
meaning occupants suffered from expansion
noise, air temperature swings, over heating in
some zones, and under heating in other zones.
But then we developed and fine-tuned
what I call the modern triumvirate of
hydronic heating comfort, making it easy for
designers to put superior systems together
using radiators:
• Detailed and accurate computer programs
for easy room-by-room heat load calculation

www.plumbingandhvac.ca

• Variable flow control devices (pumps,
thermostatic radiator valves, modulating
valves)
• Full outdoor reset control (utilizing
condensing boilers and mixing devices)

Better design

This bathroom radiator doubles as a
towel rack/warmer.

Balance is the key for comfort when using
radiators. First and foremost, they can be
sized precisely to the calculated design load of
each heating zone. The flow and temperature
through the radiator can then be trimmed
constantly to match the heat output to the
actual zone conditions.
The best news is that you can have it
all without having it cost a fortune. Most
condensing boilers come already loaded
for outdoor reset. Add a variable speed
circulator for your system flow and some
thermostatic radiator valves to trim the flow
in each radiator and you have provided your
customer with a gold standard system.

The sky is the limit from there, of course.
I will leave it to each reader to explore all of
the sophisticated stuff being provided by your
local hydronics suppliers – I can hardly keep
up with it anymore as new players come into
the market – but I really don’t think there
is much advantage to running the average
heating system from “The Cloud” or similar
such razzle-dazzle. If your customer likes
gizmos – knock yourself out – just make sure
it’s what THEY want rather than because of
YOUR fascination with some new doo-dad.

Radiator fundamentals
The basics of radiators couldn’t be simpler.
For any given radiator the heat output is
dependent on just a few basic factors. Here
are the two sides of the equation:
Water-side performance is based on heat
transfer material and surface area + fluid
Please see ‘Designing’ on page 19

Simultaneous Operating of DHW & Heating
Stability and Quick Temperature
Control of DHW & Heating
High Delivering Capacity of DHW
(Max 199/180kBtuh)
All Stainless Steel Heat Exchangers (3 total)
Ultra Low Emissions by Premix
MANUFACTURER REBATE AVAILABLE
Interested in the new NRCB? Now’s the best time to try it outwith our $150 USD
Contractors rebate per unit. visit www.noritz.com/combirebate for details
Canada and US eligible.

www.plumbingandhvac.ca

www.noritz.com/nrcb
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Designing the system
Continued from page 17

temperature + fluid flow rate
Air-side performance is based on heat
transfer material and surface area + air
temperature + air flow rate + average unheated
surface temperature
Of course each side of the equation is
totally dependent on the other. The air
temperature affects the temperature of the
heat transfer surface that the water-side sees,
and visa-versa.
Fortunately, the manufacturers of radiators
do most of the math for you, based on their
testing data, making it easy to select the right
size and type of unit. Typically, they will have a
very intuitive way of choosing a radiator model
using a chart listing the various sizes of radiator,
along with the number of Btu’s or Kilowatts
per hour each size will deliver – but you have
to really pay attention because the charts can
get complicated really fast. Before you start, sit
down and assemble the following information:
• Btu/h output required for each zone at
heating design conditions (coldest weather)
• Desired indoor air temperature for each
zone
• Entering air temperature (EAT) expected at
the intake side of a convector-type radiator
if applicable – usually a few degrees cooler
than the desired air temperature
• The supply water temperature (EWT)
you will be feeding the radiator at design

conditions (cooler is better for efficiency,
but the rads get bigger as the supply water
temperature drops)
• Desired temperature drop (Delta-T) of the
water as it passes through the radiator
Correction factors may be required if
your system is significantly different from
“normal” conditions. The charts should have
those factors, sometimes as a footnote.

or mixing devices.
Look at the manufacturer’s charts and start
looking at the outputs with 120°F(49°C) to
140°F(60°C) supply water temperatures. Also
start designing with higher Delta-T. Look at
30°F(17°C) and even 40°F(23°C) Delta-T in
order to send cooler return water back to the
boiler. Designing with home run systems also
promotes lower return water temperatures,
Please see ‘low temperature’ on page 20

Sizing considerations
Look at your plans to confirm the wall
space available. One-piece radiators such
as panel rads come in fixed sizes and fixed
output ratings per model size. The charts for
baseboard convectors typically will give you a
Btu/h per linear foot rating and you size them
as needed for the heat loss. You will normally
have to work back and forth and try different
sizes and configurations, maybe even split the
load in larger zones between multiple radiators.
Work with different charts from different
manufacturers until you see the similarities
between them all – it really is quite simple once
you fully understand the basics.
If you find the radiator you like does not
have enough output, you can modify the
following parameters:
• Up-size the radiator (space permitting)
• Supply hotter water (energy penalty)
• Give it more water flow (reduces Delta-T
but raises average water temperature)
• Change the radiator to a style that provides
more air convection (same as above but with
an air side modification of conditions). You
may even look at forced-flow (fan assist)
radiators or air handlers for difficult zones.

Recent innovations

Two Slant/Fin baseboard radiators –
a residential model on the left and
commercial/institutional version
on the right.

www.plumbingandhvac.ca

So what is new in the radiator universe?
There have been some important innovations
in the design and availability of radiators
that will deliver more Btu/h at cooler water
temperatures. These radiators can take full
advantage of condensing boiler efficiencies
and can simplify piping and control work
by allowing the radiator to operate at the
same temperature as radiant floor panels –
avoiding the addition of expensive controls
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New low temperature radiators
Continued from page 19

but make sure you maintain minimum
boiler flow rates with some sort of bypass
arrangement or buffer tank.
It is interesting to speculate about the future
market for hydronic radiators. I chatted with
Robert Moroney of Express Radiant in Barrie,
Ont. recently and he told me that it is pretty
much business as usual – a healthy renovation
and replacement market, with minimal new
construction, but considerable interest in the
replacement of electric baseboard heaters
with a boiler and hydronic radiators. The
last was no surprise to me after hearing
tales of woe from homeowners with electric
baseboard heating here on Vancouver Island.
Hair-raising electricity bills in a coastal
climate (Zone 8) translate into breath-taking
electricity bills in the rest of Canada.
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Seen at a trade show, Eco-Con radiators
are designed for low temperature
systems.

heating bill and improve their comfort to
boot.
Flexible PEX distribution home run piping
can be easily snaked through most existing
structures, and full-line radiator suppliers
have all the bits and pieces to finish the job
nicely. Talk to them and they will give you
many valuable tips and tricks to help you
close the deals and get the systems installed
at a tidy profit. Go to some trade shows and
look around, go on line and look around –
the choices are mind boggling in styles that
will suit any décor. Get some fancy brochures
from your suppliers and get your customers
excited about the possibilities. 
Roy Collver is an author
and consultant on hydronic
heating based in Qualicum
Beach, B.C. He can be
reached at
hoth2o@shaw.ca

Now is prime opportunity time to interest
people in retrofit hydronic radiator systems
to replace their electric baseboards. Using
a high efficiency gas or oil-fired boiler in
combination with low temperature radiators
will provide outstanding savings on the

ferocious

bite.

shark® series
818-819-820

Model 818 - 1 HP: 115/200/230 Volt, 1 Phase
Model 819 - 1.5 HP: 200/230 Volt, 1 Phase
Model 820 - 2.0 HP: 200/230 Volt, 1 Phase

Redesigned to handle the most challenging sewage applications, the new 1 HP
and 1.5 HP Shark® models join our 2.0 HP Shark® Model 820. A new cutter design
destroys tough materials including disposable wipes.
More torque per cutter blade | Lowered amp spikes | Solids ground to less than 1/8"

1-877-710-7867

www.zoellerpumps.com
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Finally, a combi boiler
designed with you in mind.

Lochinvar’s new Noble™ combi boiler is engineered to make your
job easy. From easier installation to quick programming and ease of
service, it was engineered with you in mind. When you open it up,
it looks as if you designed it yourself. Bottom line, the Noble combi
takes simplicity to a whole new level.

What Makes Noble The Best Combi?
Easy To Install, Set Up and Service
Delivers Hot Water Faster
Display Screen Uses Text, Not Codes
Quiet Operation
Better Technical Support and Training

Learn more at LochinvarNoble.com
hi
bl

LAARS HEATING SYSTEMS COMPANY
®

Fully Featured Fire Tube and
Water Tube Designs To Meet
the Heating Needs of Any Home.

Built to be the Best™ •

www.laars.com

QHot Water Heating
Simplified combi unit
The new ultra-quiet
Greenstar C ombi
100P from Bosch
of fe rs t h e s am e
performance as the
company’s Greenstar
Combi boiler, but is
simplified, providing
professionals with
only the essential
parts. It provides heat
and up to 2.6 GPM
domestic hot water (DHW) in one compact
wall-mounted unit. Maximum input is rated at
100,000 Btu/h; minimum input rate is 24,600
Btu/h.
Bosch Thermotechnology 
www.boschheatingandcooling.com

Boiler protection
The new Saniflo SaniNeutral is designed
to protect HVAC components from acidic
condensate wastewater in commercial and
residential applications. Neutralizing granules increase the pH of acidic condensate
water to protect boilers from acidic condensate, neutralizing it to prevent the corroding
of drains and sewer systems.
Saniflo www.saniflo.ca

Multi-function expansion tank
The OneTM expansion tank from
Calefactio Solutions combines
three functions – an expansion
tank, air and dirt separation
and air removal, resulting
in imp or t ant s avings.
Winner of the Hydronic
Components category at
the MCEE trade show in
Montreal last spring, it saves
space and installation time
with only two connections.
Calefactio www.calefactio.com
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Recirculating
DHW explained
The latest edition of the
Idronics design journal from
Caleffi explains the objectives
and benefits of recirculating
DHW systems using modern
methods and hardware to
provide the exact thermal
and safety requirements for

simple, single loop systems
and complex, multi-branch
systems. It examines t he
concept of temperature-based
f low control and thermal
balancing, as well as how to
size, design and adjust these
systems. Visit www.caleffi.
com to subscribe.
Caleffi www.caleffi.com

Watco 901 Innovator®

The original.
The best.
The Innovator.®
• Best-selling half kit extends into tub
through overﬂow; tightens securely
with retainer nut
• Overﬂow ell is self-centering,
self-aligning and won’t slip
• Eliminates costly behind-tub leaks
• No tools required
• Available in PVC and ABS
• Patented

Useful. Innovation.
816.796.3900 Q watcomfg.com

Overﬂow ell extends through
hole, eliminating leaks

Includes orange
overﬂow test
membrane and
drain test plug;
testable up to ﬁve
ﬂoors (22 psi)
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QHeating

Setting up a furnace for operation beyond the
natural gas networks
By Bob Bettles and Brian Guttormson

Lack of maintenance
has resulted in the third
burner being plugged
on this furnace. Note
corrosion on the burner
crossovers.

Propane is a multi-propose hydrocarbon
fuel that has become popular because of its
clean burning and portability. It allows rural
building owners to use gas appliances where
there are no gas lines.
Propane is heavier than air and therefore
accumulates at the lowest point, unlike natural
gas. As a safety measure, beginning in 1937,
regulations required that ethyl mercaptan be
added to propane, which gives off that rotten
egg smell that we are familiar with and, if
there is a leak, makes people aware of it.
Propane is transported as a liquid (LP). It
boils off to a gas at -43.8 deg F or -42.2 deg
C and in its liquid state weighs half of the
weight of equal amounts of water. Complete
combustion of the burn of propane provides
clean water vapor and carbon dioxide and it
Please see ‘Field’ on page 27
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63%

energy saving potential
in today’s buildings and
industrial processes

is realizing a more energy
efficient city infrastructure
Canadian infrastructure investments are on the rise, and with ambitious climate
and energy targets in place, Danfoss has been helping make Canadian cities more
efficient and sustainable for 65 years. Heating and cooling consume as much as
40 percent of a building’s total energy use. Danfoss solutions like AC drives, variable
speed compressors and hydronic control valves help cut energy consumption and
improve comfort and control. City-wide, Danfoss’ innovative district heating solutions
amplify efficiencies — cost-effectively boosting energy productivity, minimizing
environmental impacts and helping cities plan for a sustainable future. With Danfoss,
our cities can get more out of less without sacrificing performance or reliability.
Discover how we’re Engineering Tomorrow at danfoss.ca

QHeating
Corrosion and crud can
be seen at the primary
outlets as well.

Field conversion quick and easy
Continued from page 25

All parts of a
kit from the
manufacturer must be
used; failure to install
an item from these kits
can make the contractor
liable for any
legal issues.

www.plumbingandhvac.ca

takes 23.5 cubic feet of air to burn one cubic
foot of propane.

Propane conversions
In the past, propane conversions were done at
the factory; there were no field conversion kits
as we have today. They had to be inspected
by governing agencies in the province where
they where to be installed. Unlike today, the
units could not be converted back to natural
gas if a utility brought gas into the area.
Thankfully, that’s all changed. No longer
do contractors have to wait for fuel specific
products. Installation manuals and spec sheets
show the approved kits for field conversion of
each product. With the model number of the
unit, a registered kit for field conversion can
be ordered.
This kit is complete with all its stickers
for local requirements to meet legal updated
rating plates on the product. All parts of a kit
from the manufacturer must be used; failure
to install an item from these kits can make
the contractor liable for any legal issues. The
unit will not comply with manufacturer’s
warranties.
When doing a natural gas to propane

conversion today, DO NOT deface the
original approval label. Save the natural
gas parts that you replaced and leave these
parts in the conversion kit package on site. If
natural gas becomes available, the unit may
then be returned to its original status.

Setup critical
Set-up of the gas appliance is critical; during
the conversion from natural gas to propane,
the gas valve’s regulator and its spring(s)
have been changed out. Other adjustments
must be made if, for example, a modulating
product is in place and jumpers applied. Also,
burner orifices are changed out. In some
brands, mixing screws will be drilled and
added into the burner assemblies. A safety
cut off tank pressure switch is added. This
cuts off the propane when the inlet pressure
is too low. The added safeties are built-in on
some equipment, so consult the propane kit
installation literature.
Once the propane kit is installed and the
system is in place and ready to start, the setup
begins. The gas lines must be pressure tested
and the local approved gas pressure test tag
attached. The inlet propane pressure must be
Please see ‘Final’ on page 29
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In an otherwise stagnant ﬁeld, only one brand of furnace is bringing innovation to the
HVAC world. Napoleon’s Ultimate 9700 Series looks different because it is different.
The revolutionary Vortex turbulator increases heating efﬁciency, the ultra violet light
puriﬁes air and the SureView burner window shows the ﬂames in operation as the
furnace runs whisper quiet. Don’t get boxed in by outdated thinking.
™

napoleonheatingandcooling.com

QHeating

Final steps
critical
Continued from page 27

checked to see if it is adequate and adjusted
at the regulator if needed. Using, preferably,
a digitized manometer for accuracy; most
products are looking for 11” w/c to 13”w/c
pressure with the system operating at full
capacity
We then check the manifold side of the
system to confirm that firing rates agree
with the specs in the manual. This might be
about 10.5 w/c or, with a two stage, the low
fire rate would be down around 5.8”w/c. Once
this adjustment has been done and recorded,
continue on with the manufacturing start up
data sheets and completely fill them out. This
includes things like setting temperature rise,
setting blower speeds for low speed operation
as well as the air conditioning cfm speeds
required for the tonnage of the unit that is in
place or being installed.
Filling out these data sheets will help
servicing techs throughout the life of the
product. If filled out at the original start-up,
it makes it easy for the technician to compare
the issues from what was, to what is now. 

Poor initial setup leads to maintenance down the
road, along with unhappy customers.

®

Built in Secure Lock System
Durable AL29-4C Stainless
Steel Construction

Bob Bettles
HVAC author and trainer
Robert (Bob) Bettles is
technical service adviser
and product trainer for
B&B Trade Distribution
Centre. He can be reached at
bbettles@bandbtrade.com.

Now Available in 316
Stainless Steel Construction!

Brian Guttormson
HVAC author and trainer
Brian Guttormson is
technical service advisor
for Trent Metals Ltd.
(Supply). He can be
reached at techsupport@tmlsupply.com.

Quick and Easy Installation

www.plumbingandhvac.ca

The Industry’s Leading
Special Gas Vent
Models SS, SSD, SSID & FLEX

Laser Seam Welding
Prevents Leakage and
Reinforces Strength
15 Year Warranty

For more information visit
www.securitychimneys.com
800-361-4909 US
800-667-3387 Canada

Listed to standards:
UL 1738
ULC S636
UL 641 (SSD/SSID only)
ULC S609 (SSD/SSID only)
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*

*Includes tolerance. Typical units can
operate in heating mode down to -27°C
depending on conditions.

M-Series | MFZ-KJ
• Available in 4 sizes, all are ENERGY STAR® certiﬁed
• Industry leading SEER up to 28.2, EER up to 15.8 and HSPF up to 13.0
• Capacity range of 2,300 – 29,000 Btu/h
NEW
*When installed by an Authorized HVAC (Heating,
Ventilating, and Air Conditioning) Installer.

Mseries.MrSlim.ca
From the leader in comfort innovation comes our brand new ﬂoor-mounted
design. This sleek and modern unit is available with Hyper-Heat technology
to provide excellent heating performance in Canadian winters. Now available
in single or multi-split, its high energy efﬁciency and extremely low operating
noise make it the perfect ﬁt for your next project.

QHVAC Roundup
Compressors for low GWP
Freeze protection
The EasyHeat in-pipe self-regulating heating
system from Emerson provides reliable inpipe freeze protection for PE and metallic
supply lines. With user-friendly plug-in
installation and energy-saving thermostat
control, the system is designed to prevent
ice from forming inside 3/4-inch to six-inch
diameter water lines in temperatures down to
-40°F (-40° C). It automatically adjusts heat
according to surrounding temperatures, costs
a fraction of alternate systems and is CSA
certified for potable and process water.
Emerson www.emerson.com

Danfoss Turbocor TG series compressors
can use low GWP HFO-1234ze refrigerant,
enabling chiller manufacturers to build climate friendly and sustainable equipment in
compliance with the latest regulations. They
are oil-free, variable-speed, magnetic bearing centrifugal compressors featuring a small
footprint, light weight, low vibration, very low
sound, intelligent controls, and soft starting
characteristics.

Danfoss Turbocor www.turbocor.
danfoss.com

Expanded chiller line
Trane is expanding its
Series S CenTraVac
chiller line with the new
CVHM model, which is
available in 170-370 ton
range and can be applied to any commercial
building including retrofits and system
replacements. The chillers are designed to
fit in varied spaces, providing a simpler
replacement in existing, tight structures.
They can pass through double doors or be
disassembled if needed.
They can operate with R-123 or R-514A, a
low GWP refrigerant also known as Opteon
XP30.
Trane www.Trane.com/SeriesS

MAC
95% AFUE, Wall Hung Condensing Hot Water Boiler
(Available in both Combi and Space-Heating Only Models)

AI - Artificial Intelligence Control

New VRF line
Nortek Global HVAC has
introduced a new line
of commercial variable
refrigerant flow (VRF) multizone systems consisting of
V5 mini VRF heat pumps,
V5 modular heat pumps and
V5 heat recovery systems.
Updated software, longer piping lengths and
better communication wiring results in easier
installation. Auto-addressing indoor units
eliminate setting dipswitches manually. These
units offer heating performance down to
-30ºC, reports the manufacturer.
Nortek www.nortekhvac.com
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...that thinks for itself
Automatic Setup on Initial Startup
Recognizes Natural or LP Gas
Continuously Monitors Combustion
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Taking
a

pie

Or, some days you eat
the chicken, other days,
the feathers
By Michael McCartney
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O

ne of the oldest comedy gags is the pie- in- the-face;
delivered suddenly upon unsuspecting victims; the
effects are side-splittingly funny.
We were, in a sense, delivered a pie in the face
when we attempted to affect changes to a bakery’s manufacturing
process in order to speed up their production line.
The bakery, a large commercial outfit located northwest of
Toronto, is famous for its manufacturing, in bulk, pies of all
sorts; apple, blueberry, strawberry/rhubarb, and in September,
pumpkin. By ‘in bulk’ I mean by the tens of thousands.
It’s all done on an assembly-line basis. Dough for the crusts
arrives in bulk bins, frozen, then thawed and placed by machine
in measured amounts into non-stick bake pans.
Filling is added, again by machine, then a topping of dough or
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sugar crust with oatmeal.
The pies then arrive at a tunnel oven, where
they are propelled through by conveyor and
baked at between 350 and 450 degrees

A week passed,
then two, and
then we were called in
for a meeting with the
client’s plant engineer
and production
manager.
Fahrenheit for about 30 minutes, arriving at
the far end fully baked and ready for cooling
and subsequent packaging.
Because of the time required to cool
the pies from their internal temperature of
slightly greater than 212 F (The sugar content
raises the boiling point), the pies are then
sent to the high side of a spiral cooler, where
they are circulated down a set of rollers set
in a spiral to the low point, from where they
get picked up by a conveyor belt and sent to
where they are boxed, palletized and sent to
various distributors and retail outlets for final
sale.
Cooling air, which in the case of our client
was filtered floor-level plant air, enters the
spiral cooler at the bottom and as it takes in
heat becomes warmer, finally being ejected
to atmosphere in summer or back to the
plant in winter. It’s a thermal counter-flow
process, as efficient as can be achieved given
the operating constraints; a 45-minute ‘dwell’
within the cooler and plant air of varying
temperatures.

www.plumbingandhvac.ca

Quicker cooling needed
We were asked by the client to see if we could
come up with a way to reduce the dwell time
within the cooler; in other words, to see if we
could cool the pies down in less time than the
45 minutes it took at the time. Less time, more
product, more profit. Simple!
Cost and timing were factors with the
client’s decision makers, of course. However,
we beat their budget by proposing the
following changes to the process:
• ‘Wrap’ the spiral itself in removable sheet
metal panels, thereby confining the air
stream to the spiral itself with no bypass to
the surrounding enclosure;
• Close off, to as great a degree as possible, the
top side of the ‘wrap’ to further eliminate air
bypass;
• Extend the air supply ducts to the middle of
the spiral;
• Provide an air stream at a constant 40ºF as
opposed to the floor-level plant air, which
as can be imagined, in a non- conditioned
plant could rise to over 100ºF in summer.
To cool the system we decided to install a
50-ton cooling-only rooftop packaged unit
and duct supply and return air to the cooler
and back. This, we thought, would guarantee
a closely- controlled, more efficient air stream
to the pies and provide better filtration of the
air thanks to pleated-media pre-filters and 85
percent efficient bag-types.
We sleeper-mounted the unit atop the
cooler and ducted supply and return air
streams out and down through the roof.
Our best service technician, one of our
partners at the time, was able to access the
unit’s control protocol at the panel and lower
the supply air temperature to about 40ºF. He
Please see ‘Expectations’ on page 34
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serious dilemma. The client refused to pay
for a system that wasn’t doing what they
wanted and therefore they (and we) were
left with a very large cooling unit on their
roof and no further use for it.

Sweetheart deal

Fortunately, the contractor was able to find another home for this 50-ton
rooftop unit.

Great expectations,
bitter disappointment
Continued from page 33
also had the fan speed reduced to increase
the air stream’s ‘dwell’ within the cooling
coil via drive changes.
Once powered up and operating, the
system did what it was intended to do:
send cold air to the cooler, take the return
air which has risen to about 80ºF, cool it
and send it back.

Oh no!
A week passed, then two, and then we were
called in for a meeting with the client’s
plant engineer and production manager.
They had tried to increase the speed within
the cooler, and did so, first from 45 to 44

34
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minutes cooling time, then to 43, and then
they tried a 42-minute cycle time. The pies
came out of the cooler just as hot as they
had when using the original air stream and
filtered plant air. In fact, especially with
pecan pies, whose filler is very dense, the
45-minute time had to be maintained.
Overall, the effect produced by our
system was negligible and the client was
not happy with the result.
We were ‘pied’ – smacked in the face, in
effect, with the fact that a flaky pie crust
does two things: It serves as an effective
layer of insulation and, by sealing off the
filling, acts as a vapour barrier, eliminating
any potential evaporative cooling effects.
We were left, as you can imagine, with a

A month or two passed while we wrestled
with the problem of how to extricate
ourselves from this very embarrassing and
delicate situation and get paid to, at the
very least, cover our costs.
A solution appeared, finally, in the form
of another bakery where intolerably hot
conditions had led to employees walking
out during summer production days.
We struck a sweetheart deal with that
client and after a few days of planning and
having a structural engineer ‘vet’ the plans,
we built a full support curb for the unit,
hoisted it in place, connected ducts and a
thermostat, turned it on and walked away
with a cheque that covered costs, over all,
plus 10 percent profit. That included the
cranes, roof curb caps, and everything but
the power wiring for both sites.
We learned a few lessons along the way:
Never let a client push you into doing a
rush job on anything as serious as a system
enhancement. Extensive lab testing has to
be done prior to embarking on any food
processing adventure;
Variable product characteristics can
wreak havoc with presumed system
performance;
Lastly, try to not rely upon ‘luck of the
Irish’ as a backup to a system proposal that
could stand a chance of failure! 
Michael (Mike)
McCartney is an
independent design
engineer through M. E
McCartney Engineering
Ltd., a company he founded
in 1992 He can be reached
at MMcceng77@aol.com.
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If we don’t have a way
to remove ice from the
evaporator coil, it will
eventually malfunction.

Off-cycle

DEFROST
Simple control can be
difficult to set up
By Greg Scrivener

I

t should not come as a surprise that
how you control a refrigeration system
has a big impact on how the system
functions and performs. One of the
simplest methods of temperature
control for small walk-in and reach-in coolers
is often called off-cycle defrost. Although it is
very simple, it can sometimes be incredibly
frustrating to get set up correctly. In this
article, we are going to learn how this control
arrangement is supposed to work and
understand some of its shortcomings.
Whenever a cooler refrigeration system
runs below freezing (which it almost always
does) and there is moisture removed by the
evaporator (which there almost always is), ice
will accumulate on the evaporator over time.
If we don’t have any way of removing the
ice, it will eventually cause the refrigeration
system to malfunction.
The problems occur because the ice reduces
the airflow over the coil; when you reduce
airflow, the refrigeration system has to operate
at a lower temperature to deliver the same
amount of heat transfer. This lower temperature
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increases the rate at which ice builds up and
the airflow is reduced further. At some point
the system will not be able to generate enough
heat transfer to keep up with the load and the
temperature in the box will climb.

Sometimes, on
heavy use coolers,
it becomes impossible
to defrost the coil using
an off-cycle defrost while
maintaining the box
temperature.
Defrost options
In commercial coolers, the air in the cooler
is above the freezing temperature of water
and we can use the air to melt the ice instead
of relying on the more expensive electric or

hot gas options. Since refrigeration systems
naturally cycle off when the temperature
demands are met, we can use this time to
ensure that the defrost is adequate. This is an
off-cycle defrost.
The other option is to use a timer to turn
the refrigeration system off for a set period
of time to ensure the ice is cleared – a “timed
defrost”.
How can we ensure that the ice is cleared
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from a coil when the system is off ? To
understand how this can be done we need
to remember the pressure-temperature
relationship of refrigerant. When refrigerant
is saturated, meaning that there is both liquid
and vapour present, it has a direct pressuretemperature (PT) relationship. This means
that if you know the pressure, you know the
temperature and if you know the temperature,
you know the pressure. If we leave the
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saturated refrigerant in the evaporator coil
during a defrost, we could use the pressure to
determine the temperature and we could use
the temperature to ensure that there is no ice
left of the coil.
If we are setting up a cooler that is using
R134a we would look at the PT chart and
see that at 33 psig the temperature is 38°F;
if our coil was at 38°F we could probably be
comfortable that most of the ice was removed.

This pressure temperature diagram
shows the glide of different blended
refrigerants.
A description of the control sequence for
this cooler would be: A temperature control
senses the temperature in the cooler and
tells the compressor to come on. Once the
Please see ‘Different’ on page 39
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Make the Switch
to Solstice® N40

Solstice N40 (R-448A) is the most exciting new refrigerant in
commercial refrigeration for new supermarkets and for R-404A
and R-22 retroﬁts. Its GWP of 1273 is 68% lower than R-404A,
and demonstrates a 5-16% lower energy consumption in
medium-temperature refrigeration.
Learn more at honeywell-refrigerants.com.

Refrigerants
©2016 Honeywell International Inc.

QRefrigeration

Different refrigerants, different challenges
Continued from page 37

evaporator pressure is above 33psig, then the
compressor will start. Once the compressor
starts, it will run until the temperature control
is satisfied and the unit will shut off. When the
temperature control decides that refrigeration
is required, it will attempt to turn the unit on
but the compressor will not start until the
pressure reaches 33 psig.
This could be simplified even more by
using the pressure-temperature relationship
and the same pressure control to control the
temperature in the box by shutting off the
compressor at whatever pressure coincided
with the proper box temperature. This used to
be extremely common on small walk-in and
reach-in equipment.

Challenges
In the above example, every time the unit
shuts off you should be relatively comfortable
that very little ice is remaining. Are there any
concerns or weaknesses with this approach?
What if the unit doesn’t shut off? What if
there is always a little ice remaining? What
temperature does it get to in the cooler
between every off cycle? These are all good
questions and identify some challenges with
this approach.
If a unit that is setup for off-cycle defrost
has a high product load, is under heavy use
or has the door left open, the refrigeration
system may not shut off for an extended
period of time. In this case, the coil is almost
guaranteed to freeze up. Perhaps more
importantly, it is imperative for food storage
coolers to maintain the food at a food safe
temperature.
If someone opens the door right after the
refrigeration shuts off, the air in the cooler
can quickly warm up past 40°F but the coil
has only begun melting the ice. While it’s
true that, generally speaking, the product will
remain lower than the air temperature for a
longer period of time, it is usually cause for
concern for food safety and quality control if
the temperature indicator shows out of range.
This leads to technicians adjusting the
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This coil is in a 45°F storage cooler.
There is not enough time for the
melted water to clear the coil and it is
refreezing along the bottom.
cut-in pressure slightly lower and risking
freeze-ups. Sometimes, on heavy use coolers,
it becomes impossible to defrost the coil using
an off-cycle defrost while maintaining the box
temperature.

High glide refrigerants
There is yet another issue that arises with
off-cycle defrost settings and many blended
refrigerants… glide. Glide is what happens
when the individual components in blended
refrigerants evaporate at slightly different
temperatures for a given pressure.
In a low glide mixture like R404a there
is no discernable difference as the glide is
never more than 1 or 2°F at normal operating
conditions. In a high glide refrigerant like
R407C, the temperature difference is large at
approximately 12°F.
Since the pressure in an evaporator doesn’t
change much, glide has the effect increasing
the temperature through the evaporator as
opposed to the normal evaporator that would
be at a constant temperature. For R407C at
40°F, the pressure is approximately 63 psig if
the liquid is all evaporated. But it could be as
high as 80 psig if the coil was full of saturated
liquid at that temperature.
Why is this a potential problem? Consider
setting up a R407C evaporator for off-cycle
defrost. We know that the coil is saturated

because there is some amount of liquid in
it. Without knowing the quality (amount of
vapour compared to liquid), you have no way
of knowing what the pressure will be between
the upper and lower bounds of 63 and 80 psig
in this case.
This makes this type of control essentially
impossible to use with high glide refrigerants
without using trial and error to set up the
control. Even then it would need to be
adjusted every time the refrigerant is changed.
This needs to be considered when retrofitting
units that use R22 or R134a and are set up in
this way.
One final consideration is that the
temperature everywhere in the system
connected to the evaporator will be
influenced by the pressure sensed by the
pressure control. This means that piping and
condenser location will play a role.
In systems with short piping runs and
indoor condensers, there is very little
change, but with long piping runs or outdoor
condensers, their contribution can be
significant. In many cold ambient locations,
this type of control becomes impossible with
outdoor condensers as the pressure drops
really low due to the cold temperatures.
Off-cycle defrost control arrangements are
cheap, simple and effective for small systems
that use refrigerants without a high glide but
they have many shortcomings. There are many
technicians who have been frustrated over the
years adjusting and readjusting the pressure
controls to make the cooler temperature
stay within range and yet ensure the ice had
adequate time to melt. 
Greg Scrivener
is a refrigeration consultant
for Cold Dynamics
in Edmonton. He is a
professional engineer,
journeyman refrigeration
mechanic and holds
RSES CMS designation in commercial
refrigeration. He can be reached at
greg.scrivener@colddynamics.com
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20 COURTLAND AVE, UNIT B
+ Conveniently located: 1 block North of Langstaff Rd,
West off of Jane St. (East of Hwy 400)
+ Experienced staff
+ Large inventory featuring these renowned brands:

NOW 9 BRANCHES IN CENTRAL & SOUTHWEST ONTARIO
BURLINGTON 5040, Mainway, Unit 8
 905 335-4002
EAST YORK &UDQúHOG5G
 416 751-1611
ETOBICOKE 65, Vulcan St
 416 244-5611

HAMILTON 639, Woodward Ave
 905 547-8300
MARKHAM 49, Riviera Dr
 905 475-0075
MISSISSAUGA 445, Admiral Blvd, Unit 10
 905 670-7521

MISSISSAUGA (HYDRONICS) 6300 Viscount Rd, Unit 1B
 416 781-2221
OAKVILLE 2-2323, Winston Park Dr
 905 829-1411
VAUGHAN 20 Courtland Ave, Unit B
 905 669-5833

Master in comfort. Expert in top brands.
Visit us at master.ca.

QPlumbing
Water spray systems for
produce displays are a
potential breeding ground
for Legionella.
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in plumbing systems

Regular inspection and
maintenance helps identify
potential problem areas
By Art Irwin

L

egionella is a common bacteria in
man-made water systems. There are no
vaccines that can prevent this disease.
Instead, the key to preventing legionellosis
is making sure that the water systems in
buildings are maintained in order to reduce
the risk of growing and spreading Legionella.
Examples of water systems that might spread
Legionella include:
• Hot tubs
• Hot water tanks and heaters
• Large plumbing systems
• Cooling towers
• Decorative fountains
• Grocery store mist machines for vegetable
counter displays
• Swimming pools
• Physical therapy equipment

www.plumbingandhvac.ca

• Water systems in hotels, hospitals and
nursing homes
• The spray from a showerhead or whirlpools
• Water dispersed through the ventilation
system

Typical symptoms
Legionnaires disease usually develops two to
ten days after exposure to legionella bacteria.
It frequently begins with headaches, muscle

pain, chills and a fever. By the second or third
day, those affected may experience other
symptoms such as a cough, which may bring
up mucus and sometimes blood, shortness of
breath, chest pains, nausea and mental issues.
There are two forms of the disease. The
milder form, known as Pontiac fever, displays
similar symptoms but does not infect the lungs.
Please see ‘Identifying' on page 43

AB Canadian
Distribution Inc.
Canada's newest Master Distributor
of commercial plumbing products
to the wholesale market.

www.canadiandist.ca
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Identifying
problem areas
Continued from page 41

Symptoms usually clear within five days.
Legionnaires disease, on the other hand, can
be fatal. Caused by the bacterium Legionnaires’
pneumophila, the disease acquired its name in
1976 after an outbreak occurred among people
attending a convention of the American Legion
in Philadelphia.
In April of this year there were six
confirmed cases of legionnaires disease in
Melbourne, Australia. The disease was linked
to cooling towers in the central business
district. Ninety-two cooling towers were
cleaned as a precautionary measure.
In 2005, in Toronto, there were 127 cases
resulting in 21 deaths. In 2012, in Quebec
City, there were 180 cases resulting in 13

PRO SERIES

deaths. There were many more across Canada
which I have not listed.

Identifying problem areas
There are companies that specialize in testing
water and air quality and monitor specific
areas throughout buildings to identify
problem areas and carry out corrective
measures. Building owners must be aware of
the possibility of these problems occurring.
Anywhere that water can lay stagnant
for lengthy periods, like the ends of water
distribution systems, will require regular
flushing. The bacteria multiplies where
temperatures are between 20-45C and
nutrients are available. The bacteria are
dormant below 20ºC and do not survive
above 60ºC.
As a result, the primary method used to
control the risk from Legionella is water
temperature control. Water services should
be operated at temperatures that prevent
Legionella growth.

Legionella can grow in showerheads in
little used bathrooms.
Hot water storage cylinders (calorifiers)
should store water at 60ºC or higher.
Hot water should be distributed at 50ºC or
higher. Thermostatic mixing valves need to be
fitted as close as possible to outlets, where a
scald risk is identified. (The National Plumbing
Code requires that water be stored at 60ºC, but
can be no higher than 49ºC at the tap.)
Cold water should be stored and
distributed below 20ºC.
Please see 'New' on page 44

Cast-In-Place
Firestop Sleeving
System

• TELESCOPING SLEEVES, YES!
Eliminate the need to cut sleeves on the jobsite

• LOCATOR WHISKERS, YES!
Locate buried sleeves after concrete pour

• FASTER INSTALL, YES!
6 times faster to install than makeshift methods

• EASY TO STOCK, YES!
Available at a distributor near you!

• UL LISTED FIRESTOP DEVICE, YES!
Meets and exceeds building code requirements

EASY TO ORDER, STOCK AND INVENTORY! 800-321-0316 www.HOLDRITE.com/ﬁrestop-systems
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New ASHRAE standard provides guidance
Continued from page 43

Temperature affects the survival of Legionella as follows:
70 to 80ºC (158 to 176ºF)
disinfection range
At 66ºC (151ºF)
Legionellae die within two minutes.
At 60C (140ºF)
They die within 32 minutes.
At 55ºC (131ºF)
They die within 5 to 6 hours.
Above 50ºC 122ºF)
They can survive but
do not multiply.
35 to 46ºC (95 to 115ºF)
Ideal growth range
20 to 50ºC (68 to 122ºF)
Total growth range
Below 20 deg.C ( 68 deg. F)
They can survive but are dormant.

Water services
should be
operated at temperatures
that prevent
Legionella growth.

Cleaning and
maintenance

A competent person
should routinely check,
inspect and clean the
system, in accordance
with the risk assessment.
They must identify
‘s e n t i n e l ’ o u t l e t s
(furthest and closest
to each tank or cylinder) for monthly checking of the distribution
temperatures. The hot water storage cylinder temperature each month
and cold water temperatures should also be checked at least every six
months.
Stagnant water favours Legionella growth and this can be avoided
in some cases by making changes to the plumbing system. Remove
dead legs and dead ends in piping, flush out infrequently used outlets
(including showerheads and taps) at least weekly and clean and descale shower heads and hoses at least quarterly. Cold-water storage
tanks should be cleaned periodically and water should be drained from
hot water tanks to check for debris or signs of corrosion.
Flushing with chlorine throughout the distribution system is a good
method of preventing the growth of bacteria.
Water samples should be analysed for Legionella periodically to
demonstrate that bacteria counts are acceptable. A risk assessment will
determine the level of risk and the frequency of testing.

ASHRAE standard
In 2015 ASHRAE published Standard 88, Legionellosis: Risk
Management for Building Water Systems, the long awaited standard
for preventing and dealing with Legionella. For anyone in the
plumbing business, it’s worth reading. It well describes the entire
subject. It took approximately ten years to develop as there was
considerable in-fighting back and forth because of the great amount
of input among the many people involved.
Compliance with Standard 88 requires facility owners to pay
close attention to Legionella control measures. Section 7 addresses
investigation and the cures.
The standard provides a protocol to investigate, identify and cure
the problem. 

Arthur A. Irwin operates Irwin Energy
Consulting Services in Halifax. He can be reached
at irwin.a@ns.sympatico.ca.
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SAVE MORE TIME.

BE MORE
PROFITABLE.

When you choose
thermoplastic systems
from IPEX, you get more.
MORE

The peace of mind of knowing our
technical support staff is there for you
whether you’re an installer on-site, an
engineer designing a system or when you’re
working with inspectors.

MORE

Only IPEX offers complete
Potable Water, Drainage, and Flue Gas
Venting Systems of Pipe, Fittings, and
Cements.

MORE

In addition to technical
literature we provide detailed
information on product attributes, uses,
and installation procedures – everything
you need to know.

POTABLE WATER PIPING SYSTEMS

So, do you want more? Contact us
today and get the IPEX Advantage.

1-866-473-9462
ipexna.com

Mechanical Piping Systems

Products manufactured by IPEX Inc.
AquaRise® and the colour of the AquaRise® pipes and fittings are registered trademarks. Distributed in Canada by IPEX Inc., Mississauga, Ontario.
®
®
®
System 15 , System XFR , and System 636 are trademarks of IPEX Branding Inc.

QUALITY.
The Woodford Model 17
drains automatically
cally
and won’t freeze.
e..*
And it’s made
in the USA
with unequaled
Woodford quality.
ty.
You cannot buy
a more reliable
faucet.

WOODFORD
D
MANUFACTURING
URING COMPANY
Excellence. Always.

800.621.6032 • www.woodfordmfg.com
.woodfordmfg.com
df d f
* If hose is removed

Woodford Model 17

UNEQUALED

Vandal-resistant vacuum
breaker cap

Q People & Places

Old friends stopped by. Former Aero
Environmental owner Ian Brooker, right,
chats with Bradford White’s Joe Drago.

From left, Bradford White president Bruce Carnevale, Halton Hills mayor Rick
Bonnette, Canadian GM Paul McDonald and CEO Nick Giuffre cut the ribbon.

Bradford White celebrates opening
of new Canadian headquarters
About 200 in the industry attended the grand
opening party at Bradford White Canada’s
new headquarters in Halton Hills (Milton),
Ont. on Aug. 29.
The new building is a milestone for the
company, said Paul McDonald, general
manager. “It took a lot of work by a lot of people.
Our staff had a lot of input. It’s their building.”
At 75,000 sq. ft., it is well over double the
size from the previous location in Mississauga,
Ont. with 32 ft. high ceilings – big enough to
unload a semi-truck indoors if needed. Every
product area has been expanded, allowing
the company to stock just about everything
it offers for immediate shipment. This
includes Bradford White water heaters, Laars
boilers, Niles storage tanks and parts. Things
like conversions, a UL testing station and
technical support centre are now offered on
site. Forklifts are electric for a much cleaner
and healthy work environment.
The new building includes a 1,000 sq. ft.
training centre with multiple live fire stations.
It also serves as a showcase for the company’s
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products. “Since we’re a strong member of
the hydronic heating business we installed
both snowmelt and in-floor heating systems”,
said McDonald. Uponor and Taco were
instrumental in the system design, he added.
The warehouse and offices are “big, open

and friendly” with lots of windows. “It’s very
conducive to getting your work done well,” he
said.
The building was three years in the
planning stages prior to construction. “It’s
built for the next 25 years.”
The occasion was significant for Bradford
White for other reasons – it marks 25
years since employees bought the Ambler,
Pennsylvania-based company in 1992 and
15 years since Bradford White Canada was
created with the purchase of the Canadian oil
water heater company, Aero Environmental –
and it’s Canada’s 150th birthday, McDonald
noted.

Lots of space; lots of product. This is the parts department.
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Canada’s National Show for the
HVACR and Plumbing Industries

METRO TORONTO CONVENTION CENTRE

March 21 - 23, 2018

cmpxshow.ca
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Annual Noble show well attended

Saniflo’s Ross Evans, right, chats with
Plumbing & HVAC’s Mark Tomlin while
sampling some of the fine cuisine on
offer.

Taco’s Sean Giberson, right, explains the principles of pumping.
Noble, Concord, Ont. hosted its long-running
and popular annual trade show Sept. 28. By
the time the doors closed, 970 people had
attended to view products from 75 exhibitors

The

Companies
Wolseley Canada, Burlington, Ont., has acquired Tackaberry Heating Supplies Ltd.,
headquartered in Kingston, Ont., with branches
in Belleville, Brockville and Cornwall. Fifty
Tackaberry employees will join Wolseley,
including Mike Spies as branch area manager
and Paul Tackaberry as branch manager.
Frances Tackaberry will remain for a short
time to assist with the transition.
Oatey, Cleveland, Ohio, has acquired
QuickDrain USA, Denver Colorado, a
manufacturer of low-profile linear drain and
shower pan systems for showers and wet
areas, reports Joe Anile, general manager
Canada.
The Canadian Institute of Plumbing
and Heating (CIPH) has awarded the
Fisheries and Marine Institute of
Memorial University in St. John’s, Nfld. with
its National Water Wise Award for the institute’s
research into issues that impact lakes, rivers,
coastal zones and offshore environments.

www.plumbingandhvac.ca

and sample the fine food and beverages
on offer at the Paramount Eventspace
in Woodbridge (north Toronto), Ont.
Five seminars were presented; one on snow
“Graduates of the
Institute never stop learning and become industry
thought leaders, applying
their skills and knowledge
in their chosen fields.
Whether it’s studying
sustainable aquaculture
CIPH chairman
or the ecological issues
Joe Senese
affecting water supplies,
presents the
or another specialized
Water Wise Award area of study, as a society
to Memorial
we’re very fortunate to
University’s
benefit from their efforts,”
Kimberley
said Joe Senese, CIPH
Robertson.
chairman.

The

People
The Ontario chapter of the Canadian
Oil Heat Association, Lindsay, Ont. has
appointed Jim Wood, McKeown and
Wood Fuels Ltd., Napanee, Ont., as chapter president. Wood’s “boots on the ground”
philosophy has seen him visiting members

melting and hydronic heating drew 140
participants with another on flexible gas
piping not far behind, reported Ulyana
Fedyna, Noble marketing manager for HVAC
and hydronics.
For more information, please visit www.
noble.ca.
across the province over the summer. He can
be reached at jim.wood@coha.ca.
The Heating, Refrigeration and
Air Conditioning Institute of Canada
(HRAI) recognized a number of members and staff for their contributions to
HRAI and the industry at the group’s 49th
Annual Meeting and Conference in Quebec
City Aug. 18. Merit Awards were presented
to Tom Dyer, Dyer HVAC Services,
London, Ont., and Jim Flowers, Linde
Canada, Aurora, Ont.
Life Member Awards went to Gerry
Cellucci, Yorkland Controls, Toronto
and Pierre Martin, Pro Kontrol, Laval,
Que. Tom Cates, On the Level HVAC
Designs, Komoka, Ont.; Andy Gould,
Reliance Home Comfort, Brantford,
Ont.; Nick Reggi, HRAI Instructor,
Toronto; Steve Smith, Enertech Global,
Greenville, Illinois; and Scott Stevens,
Broan-Nutone, Mississauga, Ont. received President’s Recognition Awards.
Special Recognition Awards went to Michel
Lecompte, Refplus, Saint-Hubert, Que. and
Lynn Bartoshuk, HRAI staff, Mississauga.
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QShop Management

Focus

&

discipline

By Ron Coleman
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Over my career I have had the privilege of
getting insight from many trade contractors,
particularly HVAC/R and plumbing contractors.
The range of profitability from one
contractor to another is extensive. I recently
completed my 21st annual benchmark
program for the Heating, Refrigeration and
Air Conditioning Institute of Canada (HRAI).
The results continue to astound me. The top
contractor made over $1 million profit on $5
million in sales while the bottom 20 percent of
participants all lost money. The top 25 percent
made 10 percent or more in pre-tax profits.
Why do some trade contractors do so well,
others okay and some barely survive or fail?
The ones who are consistently at the low
end of the totem pole are those who have
bought themselves a job. They stay small,
make wages and get some nice tax write-offs.
They are not serious about being in business,

although many of them would not admit that
even to themselves.
Growing from a two-person operation to a
four-person one is growing 100 percent and
that is not simple. Many companies do grow
but many others do not.

Million-dollar threshold
The threshold that I use for being in business
rather than “buying yourself a job” is annual
sales of $1 million or more. This figure is not
etched in stone, but most companies under
that level can’t support the overhead they
need to run their business. For one million
dollars in service and retrofit sales a company
will need three to four full-time technicians.
There are a lot of factors that influence
successful owners, managers and leaders.
please see 'Keep' page 53
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QShop Management

Keep track of things that matter
work, it was mundane and it took incredible
discipline to stay the course. They knew that
Motivation is often cited as a primary success
this was where their pot of gold was and how
factor but I find that motivation wanes. We
to extract the gold from the pot.
get tired, we get depressed and we find it very
These were fairly
difficult to get back on top – we get to the stage
big contractors by
where we say “never do today what we can
HVAC standards put off until tomorrow”. That can’t be a recipe
in the $6-8 million
for success. A second factor that is often cited
dollar range of
is passion. Well, as all of us know our passions
sales. These two owners did keep their fingers
ebb, except maybe for golf. It is very difficult to
on the overall pulse of their companies, but
rekindle passion once it starts to fade.
monitoring the success of work orders was
their primary focus and it was their first task
Measure, monitor and manage
every single workday.
There are two factors that I see in the owners
Smaller contractors that I have reviewed
of successful companies. The first is that they
tended to focus on pricing work for profits
are focused on the few things that they can
and making sure the work was done
do to make the business successful and the
efficiently. If your annual sales are under $2
second is the level of discipline (doggedness?)
million you should be able to stay in control
they display.
of this process. Once you get beyond the $2
The concept of measure, monitor and
million range you start to lose control because
manage is very high in their daily routines.
you need to delegate some of the 3 M’s, either
A successful company has a sales strategy
in sales or in operations, and sometimes don’t
that is based on value, not price. An ability
delegate effectively.
It is also essential that you have a good
backroom
operation handling all the
Two extremely successful
paperwork. Don’t skimp on investing in
your office administration. You will not
contractors that I know
be successful with mediocre systems or
would go through every
mediocre people.
Continued from page 51

work order every day.
to complete work on time, on budget, to the
standard specified and to retain the client’s
trust are the key elements.
The successful contractor picks the key
areas and either monitors them all himself
or monitors several of them and ensures the
others are being monitored.
Two extremely successful contractors that
I know would go through every work order
every day. They would discover where items
were not being invoiced, thus increasing profits significantly, and ensured the jobs came in
at or under budget. Every day, without fail, that
was the routine. Every single year while they
were in business this is what they did. Both of
them are multi-millionaires. It wasn’t exciting
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Develop a plan
Here’s an exercise I would like you to do
in order to make money in your business.
Describe your situation now. Your business
structure, what works and what doesn’t. Paint
the picture as it is.
Identify the challenges you are facing and
the frustrations you are having.
Determine a course of action that would
get your where you want your business to be.
The actions you have to take will, very likely,
prove to be tough, particularly if you have to
replace people within your organization.
Use discipline and focus to get the results
you want. Get a coach or mentor to force you
to stay on track
The impact of this is that you will start
to make money and have a better life style.

You will become rich and find life a lot more
peaceful
That’s how you can make money in this
industry and delegate more responsibility.
So…
Do you want to become more successful?
Are you willing to focus on the few areas
where you can add value in your business?
Do you have the discipline to make it
happen?
Answer these questions honestly (don’t
fool yourself).
Don’t start this journey unless you are
focused and disciplined enough to complete
it. 
Ronald Coleman is a
Vancouver-based accountant,
management
consultant, author and
educator
specializing in the
construction industry.
He can be reached by e-mail at
ronald@ronaldcoleman.ca.
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Construction industry show returns
Canada’s largest trade show for the
construction industry returns to the Metro
Toronto Convention Centre Nov. 29 to
Dec. 1.
The event fills the entire complex with
Construct Canada, PM Expo, Homebuilder
and Renovator Expo and the World of
Concrete Pavillion in the South Building
and IIDEXCanada – the architecture and
design show – in the North Building (Nov.
29-30 only).
In total, some 1,600 exhibitors will display
their products in all aspects of design and
construction and about 350 educational
seminars will be presented.
Mechanical industry exhibitors can
typically be found scattered through
Construct Canada and the Homebuilder
and Renovator Expo, with some of the
plumbing manufacturers also exhibiting
in IIDEXCanada. Last year’s event drew
30,500 visitors.
Exhibits, panel discussions and seminars
are aimed at addressing some of the challenges
that engineers and contractors face in meeting
today’s client needs.
“Client expectations about housing,
commercial spaces, hospitality, workplace
design and urban planning are constantly
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Navien is one of a number of industry companies that have exhibited at the
Buildings Show.
evolving. Meanwhile, end users demand
access to accessible, engaging and connected
communities,” noted Buildings Show
spokesperson Tiffany Moreside.
IIDEX will include a Passive House
pavilion to help visitors understand today’s
minimum energy use home construction.
For more information, please visit www.
thebuildingsshow.com.
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Events

Calendar
NOV. 6-9:
Mechanical Contractors Assoc.
of Canada 76th Annual National
Conference,
Sheraton Maui Resort & Spa, Lahaina,
Hawaii. Please call 613-232-0492 or visit
www.mcac.ca.

NOV. 29-Dec. 1:
The Buildings Show (including
Construct Canada),
Metro Toronto Convention Centre,
Toronto. Visit www.thebuildingshow.com
for more information.

JAN. 20-24:
ASHRAE Winter Conference,
Palmer House, Chicago, Illinois.
Please visit www.ashrae.org.

JAN. 22-24:
AHR Expo,
McCormick Place, Chicago, Illinois. Please
visit www.ahrexpo.com or call
203-221-9232.

www.plumbingandhvac.ca

A PROJECT AT
THE END OF
THE WORLD
And a piping system that supplies all of the
essentials right from the get-go
With something as fundamental to the construction of an Arctic research station as the vital supply
of warmth and clean drinking water, you don’t experiment, but trust uncompromising quality
and absolute reliability. Viega met these high demands using ProPress for Stainless (according
to US standard) for drinking water and Prestabo for heating installation, and also delivered the
know-how to go with them. Viega. Connected in Quality.

© Architects: IMS Ingenieurgesellschaft / bof architekten / m+p consulting;
Photographer: Rakesh Rao/NCAOR

Bharati Research Station, Antarctica

viega.us/About-us

Water heaters and boilers, residential and commercial, high efﬁciency and high output – Bradford White has the products
you can count on for years of reliable service. We build water heaters in Michigan and boilers in New Hampshire. But no
matter the location, each manufacturing facility is staffed with a highly skilled and experienced workforce.
These people know how to design and build a great water heater and a great boiler. They do it every day.
They do it for you.
We have exactly what you need, everything you need, to get the job done and help you build a very long list of greatly
satisﬁed customers. If what you do for a living involves water heaters and boilers, remember this – Bradford White is an
American manufacturer that builds products for wholesale distribution to a dedicated group of professional installers.
These are your products. We are your Bradford White.

Built to be the Best™
©2017, Bradford White Corporation. All rights reserved.

www.bradfordwhite.com

