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for HVAC/R industries
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in hydronics

INSIDE

Evolution of electrification provides ample 
opportunities for industry to innovate
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We are setting ourselves up for quite the 
interesting fall – the kind that accompanies 
leaves falling, candies being handed out, and 
one or two pumpkins being smashed. As the 
country already should know, we are headed 
to the polls for the very first federal election 
since the pandemic first came to Canada. 

Snap elections aren’t often called, with the 
last one called by Stephen Harper in 2008. It 
is fairly clear that Justin Trudeau and the 
Liberal party believe they have an advantage 
with the one set for Sept. 20. When 
Stephen Harper called the last snap 
election, it wasn’t exactly the ideal outcome. 
They went into the election with a minority 
government and came away with one.

This election is already spelling trouble for 
the Liberals. At time of print, we were heading 
into the third week of the election campaign. 
According to several pollster, 
including Angus Reid Institute, Léger, 
Abacus Data and Ipsos, the Liberals lost 
ground during the first week of 
campaigning. This comes as the 
Conservatives and NDP are slowly 
gaining some traction across the country. 
This isn’t necessarily surprising as the 
Liberals have yet to release a 
comprehensive platform, while the 
Conservatives and NDP have both released 
their platforms.

The Liberals might not have the easy 
election they hoped for. Once they release 
their political platform, it should make them 

on equal grounds with the other parties. But 
for now, the Liberals have some work to do; 
after all, they are sitting at an approval rate of 
around 41 per cent and a disproval rate of 42 
per cent, according to the Abacus Data poll. 

The Bloc Québécois are still trailing 
behind the Liberals in Quebec (Liberals at 
37 per cent and the Bloc at 27 per cent), 
according to the Ipsos poll. The Green Party 
was able to increase the number of seats held 
in the house in the previous election; let’s 
see if they are able to pull it off again in the 
2021 election. 

For more information regarding 
what this means to the skilled trades, flip 
to the next page. Make sure to get out and 
vote this September!

■ Hot Seat

Canadians heading to the polls
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Plumbing & HVAC magazine 
has a new addition to the 
team, Francesco Lo Presti. 
Assuming the role of assis-
tant editor on July 12th, Lo 
Presti has been put to work 

with his daily contributions to the mag-
azine and website. A graduate from the 
University of Guelph-Humber, Lo Presti 
obtained a Bachelor of Arts in media 
studies with an emphasis in journalism. 
Please welcome Lo Presti as he continues 
to cover the industry. He can be reached at 
francesco@plumbingandhvac.ca

https://www.facebook.com/PlumbingandHVAC/
https://www.linkedin.com/company/plumbing-and-hvac-magazine
https://twitter.com/Plumbing_HVAC_
www.instagram.com/plumbing_hvac_/
mailto:francesco@plumbingandhvac.ca
mailto:mark@plumbingandhvac.ca
mailto:leah@plumbingandhvac.ca
mailto:francesco@plumbingandhvac.ca
mailto:production@plumbingandhvac.ca
https://liberal.ca/
https://angusreid.org/
https://leger360.com/
https://abacusdata.ca/
https://www.ipsos.com/en-ca
https://www.conservative.ca/
https://www.ndp.ca/
https://www.blocquebecois.org/
https://www.greenparty.ca/en


anadians are heading to the election polls on Sept. 
20 for the first federal election since before the 
pandemic. The snap election was called more than 

two years ahead of schedule by Prime Minister Justin 
Trudeau. The last snap election was called in 2008 by then 

Conservative prime minister, Stephen Harper. Currently, the 
Liberals hold a minority government. 

Several of the political parties have since released their 
platforms with just under a month to go before voting. 
There are several points to note relating back to the skilled 
trades. Two key subjects up for debate in this year’s election 
campaign is housing and infrastructure. 

“We have a dire shortage of housing across the country 
which threatens to derail our economic recovery if the problem 
is not addressed immediately,” said Richard Lyall, president 
of Residential Construction Council of Ontario 
(RESCON). “I am glad the issue is on the radar of party 
leaders, and that they are now paying attention to this 
critical issue. The ongoing supply crisis is crippling 
younger families. We cannot grow the economy or build 
back better, if we can’t build according 

to our demographic needs. Excessive costs imposed on 
developers and systemic red tape that delays construction of 
new housing developments must be eliminated.”

“On the topic of infrastructure investment, we would like 
to see impediments removed on that spending to help projects 
move forward at all levels across the country,” remarks 
Ken Lancastle, COO for the Mechanical Contractors 
Association of Canada (MCAC). “This is particularly 
important in areas that might not otherwise see large-
scale infrastructure projects. At the same time, we would 
like to see a long-term strategy implemented on the 
delivery of that investment. This project predictability 
provides confidence for the sector to hire and train 
employees, as well as invest in innovative tools and 
technologies for the future.”

The Canadian Institute of Plumbing and Heating 
(CIPH) and MCAC have been working with the various 
levels of government prior to the election to ensure that 
legislation regarding retrofits and the skilled trades 
benefit those that are on the frontline. That isn’t to say 
that the government’s job is done; there is much more 
needed to expand retrofit 
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What does the 2021 federal election 
mean for the mechanical trades?

Infrastructure and housing, key topics for 2021 federal election
By Leah Den Hartogh
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programs and support for the skilled trades.
“Whichever party wins the election must 

focus on retrofits in non-residential spaces in 
order for retrofits to maximize their potential 
impact on Canada's greenhouse gas (GHG) 
emissions and climate goals,” said Ralph 
Suppa, president and general manager of 
CIPH. “In addition, pre-pandemic challenges 
with aging demographics and labour shortages 
in the skilled trades have been exacerbated by 
the pandemic. Priority to expand supports 
for the workforce that will build and retrofit 
the future of Canada’s infrastructure will be 
critical to ensure a healthy Canada. CIPH and 
MCA Canada stand ready to provide practical 
and meaningful solutions to all parties during 
this election and beyond.”

Here is a breakdown of political platforms 
based on each party and what it means for the 
trades. 

Conservative Platform
The Conservatives released their platform, 
titled Canada’s Recovery Plan, on Aug. 16, 
just one day after the Liberal party called the 
snap election. 

They plan to double the Apprenticeship Job 
Creation Tax Credit for the next three years 
to help create more places for apprentices 
and to invest $250 million over two years to 
create the Canada Job Training Fund. The 
fund would provide grants to organizations 
including employers, apprenticeship training 
delivery agents, unions, post-secondary 
institutions, and community organizations. 

In addition, their plan will include the 
creation of the working Canadian Training 
Loan to provide low interest loans of up to 
$10,000 to people who want to upgrade their 
skills. The introduction of the Construction 
Mobility Tax Credit would help with expenses 
for when construction workers are forced to 
temporarily relocate due to work.

For the housing market, the Conservatives 
are looking to build one million homes in 
the next three years by leveraging federal 
infrastructure investments to increase 
housing supply.

As part of their infrastructure planning, the 
Conservatives are looking to scrap the Canada 
Infrastructure Bank and commit the money 
towards infrastructure projects that will 
strengthen the economy. Already committed 
projects would continue and return to a model 
that was used by the previous Conservative 
government, according to a letter by Impact 
Public Affairs to CIPH and MCAC. 

For retrofits and climate change initiatives 
in the Conservative platform, they have stated 
that they will provide regulatory and 
financial framework that will facilitate 
Energy Savings Performance Contracting 
(ESPC). This program would be 
modelled after La Société de financement 
et d’accompagnement en performance 
énergétique (SOFIAC) program in Quebec.

Additionally, the Conservatives would look 
at the development of curriculum for trade 
schools and institutes that support building 
design and construction.

Speaking on residential retrofits, the 
Conservative platform details plans to create 
a Residential Building Retrofit Initiative 
that would provide an “efficiency concierge” 
service for homeowners that acts as a one-
stop-shop to access programs.

NDP Platform
The New Democrats Party (NDP) unveiled its 
platform just days before the federal election 
was officially called, titled “Ready for Better: 
New Democrats’ Commitments to You. Their 
platform’s costing estimates still needs to be 
reviewed by the Parliamentary Budget Officer, 
reports Impact Public Affairs. 

Their platform would look to create a 
retrofitting program to upgrade where people 
live and work, including requiring large scale 
building retrofits in all sectors. They will set 
a target of retrofitting all buildings in Canada 
by 2050. It would begin with upgrades to all 
buildings built before 2020 in the next 20 years.

More than a million jobs in energy efficiency 
retrofits are set to be created for affordable 
housing, renewable energy, infrastructure, 
transit, child care, and other industries. They 
would also require the use of Canadian-made 
steel, aluminum, cement, and wood products 
for infrastructure projects. 

In addition, the NDP would change 
employment insurance rules to allow workers 
who quit their job to go to school to qualify 
for EI benefits. Large employers would also 
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From left to right: Justin Trudeau, leader of the Liberal Party, Yves-François Blanchet, leader of the Bloc Québécois, Annamie 
Paul, leader of the Green Party of Canada, Jagmeet Singh, leader of the New Democratic Party, and Erin O’Toole, leader of the 
Conservative Party of Canada will be partaking in two debates prior to the election — Sept 8th (French) and Sept 9th (English).
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be required to spend at least one per cent of 
payroll on training their employees annually. 
The NDP would also require companies 
retain and deploy their workers when in 
transition and ensuring that workers nearing 
retirement have retirement security without 
penalties to their pensions if they retire early. 

As part of infrastructure programming, 
they are looking to partner with provinces, 
territories, First Nations and municipalities to 
deliver public infrastructure funding by using 
community benefit agreements to ensure 
jobs, training, apprenticeships and support 
for local businesses. 

The NDP would expand community-
owned renewable energy projects and support 
efforts to transition remote communities 
towards clean energy alternatives. 

Liberal Platform
The current Liberal government won a 
majority government back in 2015. In 
2019, they won again, but this time taking 
home a minority government. “Since 2015, 
Justin Trudeau and the Liberal team have 

made significant progress to protect the 
environment and grow the economy. We 
made sure pollution isn’t free anywhere in 
Canada, while putting more money in the 
pockets of hard-working Canadians. We 
provided rebates for Canadians to upgrade 
their homes and purchase zero emission 
vehicles, which will help Canadians save on 
energy costs,” explains the Liberal party on 
their website. “We’re just getting started.”

Their platform will include a cleaner 
communities initiative which would make 
homes and buildings cleaners. This will 

include retrofit grants of up to $5,000 and 
interest-free loans of up to $40,000 for deeper 
retrofits. Additional support will be given to 
homeowners to transition off oil heating. A 
national strategy to chart a path to net zero 
emissions for buildings by 2050 is also a part 
of the party’s platform.

They would look at creating a net zero 
electricity grid by 2035 by implementing a 
Clean Electricity Standard and developing 
additional tax credits for clean energy. The 
Liberals would end thermal coal exports from 
and through Canada no later than 2030. 

The Liberals would look at restoring the 
retirement age to 65 from 67. They would also 
increase the Guaranteed Income Supplement 
by $500 for single seniors and $750 for senior 
couples. 

As part of the Liberal Housing Plan, they 
are looking to unlock home ownership, build 
more homes, and protect homeowners’ 

rights. The Liberals would look at building, 
preserving, or repairing 1.4 million homes 

in the next four years. They would 
permanently increase funding to the 

National Housing Co-Investment fund 
for a total of $2.7 billion over four 
years. Empty office space would also 

be converted into housing. 
The Liberals acknowledge that 

viruses can be spread easily when there is a 
high number of people indoors experiencing 
poor airflow and ventilation. As such, they 
would provide a $100 million “top-up” to 
the Safe Return to Class fund for ventilation 
improvement projects. They would also 
provide $100 million to the Canada Healthy 
Communities Initiative with $70 million of 
this funding directed to a new pillar focused 
on increasing indoor ventilation. Additionally, 
they would introduce a tax credit for small 
businesses to make it easier to invest in better 
ventilation. 

Small businesses would be able to 
claim 25 per cent of eligible ventilation 
improvement expenses of up to $10,000 
per building location, with a maximum of 
$50,000 per company. Eligible expenses could 
include upgrades or conversions of heating, 
ventilation and air conditioning systems to 
meet health standards. The tax credit would 
be 50 per cent refundable. This tax credit 
would only be available from September 1, 
2021 through to the end of the 2022 tax year 
to incentivize quick upgrades.

Meet the politician
Members of the Heating, Refrigeration, 
and Air Conditioning Institute of Canada 
(HRAI) are able to participate in a new 
grass-roots campaign. The program will 
allow members to meet with local 
candidates, from any party, to educate 
them on the important role that the HVAC/
R industry has on everyday life.

“The federal government, in conjunction 
with provincial and territorial governments 
across the country must work in collaboration 
with the HVAC/R industry on effective and 
responsible approaches to reducing carbon 
emissions from homes and buildings,” reports 
Martin Luymes, vice president of government 
relations at HRAI.

Continued from page “7”

Whichever party wins the election must focus on 
retrofits in non-residential spaces in order for 

retrofits to maximize their potential impact on 
Canada’s GHG emissions and climate goals.
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https://www.hrai.ca/
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phones, video games, computers and home 
entertainment systems increased, as per the 
report. But as customers demanded more 
electronics, the essential component was in 
a shortage. 

Microchips were becoming a scarce 
commodity as factories could not keep up 
with the high demands as “borders were 
closed, shipments were stuck in ports, 
essentially everything was paused,” said 
Breen. It was a perfect storm of various 
factors all combining to make one problem. 
“For example, the boat being stuck in the 
Suez Canal, that had hundreds of boats 
backed up on both sides, and those boats 
contained materials we needed,” said Breen. 

Microchips in HVAC
But how does this shortage affect the HVAC 
industry? Simple. Appliances in the trades 
now require microchips to function. “The 
major issue is that every major piece of 
equipment needs to talk to each other now, 
and microchips provide that,” said Breen. 
With technology constantly advancing, 
wireless connectivity is a significant 
component and one that has taken over. 
“It’s not like before when it was just a 
transformer and a relay; now everything has 
a circuit board, and it’s easier to replace one 
piece of the board,” said Breen.

While essentially every piece of 
equipment needs microchips to run, specific 
products may be affected more than others. 
“Modern air conditioning systems are made 
with microchips and won’t run without 
them,” said Kevin Burrell, HVAC 
technician at Consult Mechanical. In 
plain terms, no microchips mean no air 
conditioners. “The average air conditioner 
has a run time of 14 years; after that, it 
starts to fail and usually, air conditioner 
replacements or installs don’t take too 
much time, roughly between two and 
three days,” said Burrell. These 

aren’t normal times though as “replacements 
are seeing weeks or even months delays,” 
reports Burrell.

Currently, it’s a problem for the whole 
industry as, “contractors can’t buy from 
wholesalers, wholesalers can’t buy from 
manufacturers, manufacturers can’t get 
materials and products shipped,” said Breen. 
In addition to air conditioners, ductless 
mini splits have also been majorly affected. 
“For us, in particular, it’s been our ductless 
mini-splits because we’ve had an issue with 
the sub-assembly components,” said Breen.

Various industries are dealing with 
the effects of the microchip shortage, 
specifically the automotive, as new cars 
can use up to 100 microchips, ranging 
from touchscreens to transmissions, and 
contracting companies are also seeing 
delays with replacements to work vehicles. 
According to the Heating, Refrigeration, 
and Air Conditioning Institute of Canada 
(HRAI), fleet operators in the HVAC/R 
industry are struggling to replace vehicles as 
auto manufacturers have to make decisions 
on which vehicles to complete and ship and 
which of those to sell retail. “This isn’t a 
result of anyone not doing their job. Instead, 
it’s been a perfect storm of everything going 
wrong in a manufacture's sense,” said Breen. 

Future
The shortage has provided a trickle-down 
effect that everyone is feeling. No one 
has come out unscathed, and contractors 
have also been put in a tricky spot. “For 
contractors, this has been terrible because 
you usually buy per job and when you need 
the product,” said Burrell. Contractors now 
are forced to decide on what to do with their 
inventory. “They either have to stock up on 
products they may not need or keep going 
with the buy as you go option and run the 
risk of waiting,” said Breen. 

While many industries are struggling 
now, the microchip shortage may linger 
on for the foreseeable future. “As demands 
remain high and supply remain constrained, 
this will last through 2022 and into 2023,” 
said Breen.

‘Perfect storm’ leads to microchip 
shortage for HVAC/R industries
By Francesco Lo Presti

Over the last 18 months, countless 
industries have felt the effects o f C OVID-
19. Unfortunately, the pandemic didn’t 
stop for anyone and many businesses had 
to close its doors. This m eant a n i nflux of  
backlog in production. Pair that with an 
increased product demand by customers 
and it spells trouble for the industry. One 
of the most significant products in need 
was semiconductors, or better known 
as microchips, which triggered a mass 
shortage.

What is a microchip?
According to ASML, a semiconductor 
manufacturer based in the Netherlands, 
a microchip is a set of electronic circuits 
on a small flat piece of silicon. On the 
chip, transistors act as miniature electrical 
switches that can turn a current on 
or off. Almost every electronic device 
requires a microchip, from video games to 
dishwashers, cars and air conditioning units. 
However, due to factories having to close its 
doors, manufacturers were forced to stop 
the development of microchips. “During 
this time, the production of materials was 
limited, which meant the available inventory 
of microchips were quickly used up without 
being able to be replaced,” said Tom Breen, 
sales and procurement manager for HVAC 
at Noble. 

Pandemic influence
The f actories and world m ay h ave p aused, 
but that didn’t stop customers from buying 
new products in record fashion. Statistics 
Canada reported that online purchases 
soared 99.3 per cent from February to 
May 2020, leading to a new e-commerce 
sales record at $3.9 billion. With people 
stuck at home, boredom set in and sales for 
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Prompt payment has long been an issue 
plaguing the construction industry. Provinces 
from coast-to-coast have pushed for or enacted 
legislation related to prompt payment. In 
Nova Scotia, they currently have the Builders 
Lien and Prompt Payment Act, which 
establishes prompt payment rules ensuring 
that contractors, subcontractors and suppliers 
are paid in a timely manner. Amendments 
were last proposed to the act on April 12, 2019. 
“The construction industry is important to 
the economic growth of the province and to 
the well-being of the people who work in the 
industry,” said Mark Furey, justice minister 
and the minister responsible for the Builders’ 
Lien Act. “This legislation and the regulations 
to be created under it will clearly set out the 
prompt payment responsibilities of all parties 
on a construction project.” Legislation has yet 
to be proclaimed or passed. 

The Construction Association of 
Nova Scotia (CANS) is hoping the 
provincial government will commit to 
final regulatory legislation by the end of 
2021.“Our province needs a prompt payment 

solution that works for everyone, including 
tradespeople, contractors, government and 
consumers,” said Duncan Williams, president 
and CEO of CANS.

Over the years, provinces including 
Ontario, Saskatchewan, B.C., Manitoba, and 
Quebec have all voiced concerns over prompt 
payment. Even the federal government has 
tabled legislation regarding prompt payment 
in the construction industry.

After a recent survey, it seems more work 

needs to be done as no such regulations have 
been put in place.

Representing over 800 companies 
throughout Atlantic Canada, CANS recently 
conducted a survey of its members, with 
58 Nova Scotian companies participating. 
The results of the survey showed that 66 
per cent reported not being paid on time, 
either “most of the time” or “all of the time” 
for work completed. Having previously 
conducted surveys in 2015, 2016 and 2018 
regarding prompt payment, the figure above 
was 61 per cent in 2015, 70 per cent in 2016, 
and 77 per cent in 2018.

The survey also highlighted that 90 per 
cent of the respondents believed that delayed 
payment increases the cost of doing business 
and 54 per cent stated delayed payments 
reduced the ability to bid on work and grow 
their business.

“Every year, 35 to 40 construction-related 
companies go bankrupt, resulting in 700-800 
jobs lost and these impacts are increasing at 
an alarming rate,” said Williams.

CANS is proposing that if the provincial 
government enacts legislation, prompt 
payment will improve the economy, increase 
fairness and transparency, lower the costs of 
construction projects, and allow contractors 
to bid more work.
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Our province needs 
a prompt payment 

solution that works for 
everyone, including 
tradespeople, contractors, 
government and 
consumers.

Industry pushing for prompt 
payment legislation in Nova Scotia

Prompt payment legislation 
varies in each province. 
Graphic by www.osler.com

https://www.cans.ns.ca/
https://www.cans.ns.ca/


As the artist Nelly said in arguably 
one of the most famous club songs, 
“it’s getting hot in here.” For some 
readers, this might take them back to a 
family member’s wedding or maybe a 
backyard pool party. This phrase might 
have even been heard coming from a 
less than pleased customer. 

So, how does one rectify this sce-
nario without having to resort to 

everyone taking their clothes off? The first 
and foremost solution is to ensure that the 
customer is comfortable in their own home; 

next is to ensure that 
the system installed 
will be able to per-
form to the customer’s 
needs. 

In the Canadian 
market, there is a slew 
of heating options for 
contractors to suggest 

to their customer base. Although not exactly 
new, heat pumps have grown in popularity in 
recent years due to its energy savings. 

“A heat pump is an electrically driven  
device that extracts heat from a low 
temperature place (a source) and delivers it 
to a high temperature place (a sink),” 
explains National Resources Canada 
(NRCan) on its website. “To understand 
this process, think about a bicycle over a 
hill: no effort is required to go from the top of 
the hill to the bottom, as the bike and rider 
will move naturally from a high place to a 
lower one. However, going up the hill 
requires a lot more work, as the bike is 
moving against the direction of motion.”
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Heat pumps offer both heating and 
cooling in one packaged system 
for those customers looking for an 
environmentally-friendly solution. 
By Francesco Lo Presti

The conversation 
surrounding heat pump 
technology has seen 
a resurgence as the 
country looks towards 
electrification.  
Photo by Fujitsu

mailto:francesco@plumbingandhvac.ca
https://www.nrcan.gc.ca/home
https://www.nrcan.gc.ca/home


Environmental change
According to Statistics Canada, buildings 
produce the third most amount of greenhouse 
gases, led only by the oil and gas, and 
transportation industries. “Two major sources 
of greenhouse gases are transportation and 
housing (heating and cooling),” reports Michael 
Psihoules, national energy solutions 
manager for Fujitsu General America. 
“Just like car companies going towards 100 
per cent electric vehicles, the housing sector 
will be the same.”

On July 29, 2021, the government 
received royal assent for Bill C-12, or 
commonly referred to as the 
Canadian Net-Zero Emissions 
Accountability Act. This act sets national 
targets for reducing greenhouse gas 
emissions with the end goal of net-zero 
emissions by 2050. 

The Heating, Refrigeration, and 
Air Conditioning Institute of Canada 
(HRAI) recently conducted a report, in 
partnership with Dunsky, titled “Heating 
Electrification: Policies to Drive Ground-
Source Heat Pump Adoption,” which looks at 
policy in Canada related to heat pump 
technology. “Although ground-source heat 
pumps (GSHP) can provide a net benefit, 
there is an important misalignment between 
the parties paying for these technologies 
(individual and building owners) and those 
receiving the 
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Greenhouse gas emissions by economic sector, 
Canada, 1990 to 2019

Buildings produce the third most of amount of gas emissions in Canada based on industry. Data collected by Statistics Canada

Heat pumps have grown in popularity in 
recent years due to its energy savings. 
Photo by Mitsubishi Electric

benefits (utilities and society),” according to the 
summary of the report.

Pricing
Natural gas is cheaper, this isn’t a secret 
nor is there any way around it. This makes 
things difficult when it comes to promoting 
electrification. “The problem is that initial 
costs put people off,” said Candace Steinberg, 
marketing manager HVAC products 
sales division for Mitsubishi Electric Sales 
Canada. For example, depending on if it's 
for a single or full house system, a 
traditional heat pump will cost between 
$2,500 and $10,000. GSHP’s, on the other 
hand, are a different story. The installation 
and equipment is higher with prices between 
$15,000 and $40,000. “The initial cost of heat 
pumps don’t need to be as high as they are right 
now, but that’s because of the unfamiliarity 
contractors have and also the risk of go-
backs,” said Psihoules. If contractors 
become more comfortable and confident 
installing heat pumps, the price will likely 
come down.

Since the cost of electricity varies 
from province-to-province, this makes 
things even more complicated for 
electrification. “Quebec has cheaper 
electricity, so it makes sense for 

Continued on page  "15"
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hot water or steam radiators at eight per cent, 
electric radiant heating at one per cent, and 
heat pumps at only four per cent. 

Heat pumps still make up a small percentage 
of the heating industry. “Heat pumps might be 
the more logical option as they are more efficient 
because rather than generating heat they move 
heat into your home,” explains Mylrajan. With 
a heat pump, the electricity consumed is used 
to power the two fans (condenser and indoor 
unit), the compressor, and the pump (which 
transfers the heat). The electric baseboard heater 
must generate its own heat. 

The heat pump market can be broken 
down into two categories: ground-source and 
air-source. For air-source heat pumps, heat is 
transferred from outdoor to indoor, which is 
done with either an air-to-water heat pump or 
an air-to-air heat pump. The condenser unit, 
which sits outside the home, produces the hot 
or cold air, whereas the indoor unit passes hot 
or cool air via a wall cassette mounted in the 
home. Since a refrigeration line separates the 
two units, heat pumps are often referred to as 
mini-split systems. 

Challenges
While heat pumps offer customers both an 
air conditioning and heating in one compact 
system, over the years there have been issues 
associated with them in colder climates. “Heat 
pumps do lose capacity at lower temperatures, 

and this is something we’re trying to fix,” says 
Sharman. Some heat pumps can still perform 
at 100 per cent heating capacity down to -20C. 

While this was a major concern with heat 
pumps for many years, newer products to 
market no longer have this major sticking 
point. “Heat pumps have been around 
forever, but the newness of them relates 
to the improved performance in colder 
climates,” said Psihoules. “For a long time, 
contractors were iffy about heat pumps, but 
the technology has changed so much it’s time 
for them to give heat pumps a second chance.” 

A new addition to the heat pump market 
is the design of a hybrid system. “Hybrid is 
the future,” said Sharman. “The technology 
is headed in that direction.” The hybrid 
product would feature a retrofitted coil on 
top of any gas furnace. It could be the best 
of both worlds as customers can potentially 
save money and get supplement heating and 
cooling while utilizing their current setup, 
said Sharman. “With a hybrid heat pump, you 
could potentially save up to 50 per cent on 
your energy bill when compared to baseboard 
and oil/propane heaters,” said Steinberg. 

Whether it be heat pumps, gas furnaces or 
any other heating/cooling source, the main 
thing for contractors to keep in mind for their 
customers is comfort. “Heat pumps aren’t 
a final solution. It’s the start to hopefully a 
better and cleaner future,” said Mylrajan.  ✚
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The condenser unit, which sits outside the home, produces the hot or cold air that 
transfer to the indoor unit. Photo by Mitsubishi Electric

Heat pumps extract heat from a low 
temperature place and deliver it to a 
high temperature place via an indoor 
and outdoor unit, which is connected via 
refrigerant lines. Image provided by LG

Continued from page  "13"

them,” explains Geoff S harman, M itsubishi 
Electric’s residential product manager HVAC 
division. “But in Alberta, where gas is cheaper, 
customers are more likely to stick with what 
they have.” Heat pumps will likely increase 
electricity bills but will also lower heating 
costs. For example, if the heat pump is used 
along with a primary heating system such as 
oil, propane or electric, customers can find 
savings by using the heat pump to offset the 
usage of the fuels previously mentioned.

Rebate programs
To make things easier on contractors, 
there are a variety of incentives and rebates 
available. “Federal and provincial tax credits, 
upfront incentives, financing, and rebates 
can help customers,” explains Dev Mylrajan, 
business development manager—InnTech 
for Emco Corp. One example in Canada is 
the Green Home Program. “The program 
offers a $5,000 incentive and also provides 
customers with an energy audit on the home,” 
said Mylrajan. For more information on 
this program, please visit 
www.plumbingandhvac. ca/cmhc-boosts-
green-home-fund/. 

Available options
Statistics Canada reported back in 2017 that 
forced air furnaces make up 55 per cent of 
the heating industry in Canada. This is 
trailed by electric baseboard heaters at 26 
per cent, heating stoves at three per cent, 
boilers with 
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Humidity sensor
Sensirion, Chicago, Illinois, announces that Govee will be using 
their SHTC3 humidity and temperature sensor in their air quality 
monitoring systems. The sensor is designed to overcome conventional 
limits for size, power consumption and price-performance ratio in 
order to fulfill requirements of the consumer electronics market. The 
SHTC3 offers a complete sensor system on a single chip, consisting 
of a capacitive humidity sensor, band-gap temperature sensor, analog 
and digital signal processing, A/D converter, calibration data memory 
and a digital communication interface supporting I2C fast mode. It 
covers a humidity measurement range of zero to 100 per cent RH and 
a termpature measure range of -40C to 125C with a typical accuracy of 
plus or minus two per cent and plus or minus 0.2C. 
Sensirion  � www.sensirion.com 

Horizontal heat pump
Johnson Controls, Milwaukee, Wisconsin, 
through its York brand, releases a new 
residential heat pump. The York HMH7 
horizontal discharge heat pump is designed 
to provide the comfort of a mid-tier effi-
ciency unit. The HMH7 heat pumps reach 
up to 18 SEER and 10.5 HSP and are available 
in two, three, four, and five-ton options. All HMH7 heat pumps follow 
standard installation procedures with conventional equipment and de-
vices, using simple kits with relay, wiring and bi-flow filters/dryers. It is 
designed to work with York’s variable speed or standard ECM indoor 
air handling equipment. 
York  � www.york.com

Flush-design panel
Hitachi, Milwaukee, Wisconsin, intro-
duces the new Silent-Iconic design panel. 
It is a non-ducted ceiling-mounted four-
way cassette indoor unit. The design of 
the panel reduces its visual impact yet 
maintains airflow control. The air vents are hidden which enables the 
indoor unit to blend seamlessly into its surroundings. It is available in 
white and will later be available in black. It features easy access for filter 
maintenance and replacement. 
Hitachi  � www.us.hitachiaircon.com

Condensate Pumps
Franklin Electric, Fort Wayne, Illinois, announces the launch of the 
Little Giant VCCA series of condensate pumps—the VCCA-20ULS 
and VCCA-20-P. Both pumps are designed to be used in collecting 
and removing condensate from air conditioning, refrigeration, and 
dehumidication equipment when gravity drainage isn’t possible. 
The VCCA-20ULS pump is suitable for high-efficiency condensing 
furnace and boiler equipment applications. The VCCA-20-P pump is 
engineered for plenum applications. The new VCCA series is designed 
to be used in compact spaces. The 1/30 hp pumps feature 1-1/4 inch 
low-profile tanks. 
Little Giant  � www.littlegiant.com 
Franklin Electric  � www.franklin-electric.com

Infrared heaters
Rinnai America Corp., Atlanta, Georgia, launches a complete 

line of high and low intensity infrared heaters. 
Available in May 2021, the Rinnai 

SE and SE+ infrared patio 
heaters,  HE Series 
infrared tube heater 

and HE+ Series infrared 
radiant tube heaters can 

be used indoors or outdoors. The SE and SE+ infrared patio heaters 
utilize high-intensity infrared technology to heat like the sun and are 
built to withstand harsh outdoor environments. Rinnai’s HE compact 
infrared tube heater can be used in residential and light commercial 
applications such as a garage heater. Rinnai’s HE+ infrared radiant tube 
heater is perfect for larger spaces with gas-fired infrared technology.
Rinnai  � www.rinnai.us

Gas-fired unit heaters
Nortek, St.Louis, Missouri, announces they 
have redesigned its entire Reznor brand of 
commercial/industrial/residential gas-fired 
unit heaters for the North American market. 
The redesign applies to Reznor’s UEZ, UDZ, 
UBZ, UDX and UBX series, which encompasses unit 
heater models up to 400-MBH and up to 93 per cent thermal efficiency. 
Diagnostics and repairs can be completed via Reznor’s newly developed 
control module. Air direction versatility has increased due to optional 
downturn nozzle and vertical louvre accessories. Reznor continues to use 
its single burner combustion design, which makes the unit heaters easy 
to change between propane and natural gas. 
Nortek  � www.nortekhvac.com 
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“Busy going broke” may sound 
a bit like a cliché, but it can be 
true if you are not careful. So 
many times, we get to the end of 
the air conditioning season and 
our cash flow hasn’t changed. 
This might leave you scratching 
your head and wondering why 
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this is happening. You might 
even be busier than you have in years with a new install every day for every crew, 
and yet, your finances don’t feel strong enough.   

Brian Costello, a well-known financial guru from the 1980s and radio personality, 
would always tell companies to spend 90 cents out of every dollar. The 
remaining 10 cents should be net profit or EDITDA (earnings before 
interest, taxes, and depreciation). This means cash in your pocket when 
everything has been paid for.  

Simple enough, right?  
Nowadays, it’s not uncommon to find companies that don’t have the full attention 
of the working owner. They might be too busy with the day-to-day stuff to realize 
what is happening to costs. They have no idea that they are buying a dollar and 
selling it for 99 cents. The busier you are, the faster you are going broke. The adage 
“when it slows 

Continued on page “21” 

Take the time to train employees now rather 
than when a lull in work is expected—it often 
never comes. 

It might be time for the HVAC 
industry to start looking at 
increasing their fees as the 
economy begins to settle. 
By Glenn Mellors 

mailto:gmellors@climatecare.com
https://www.investopedia.com/terms/e/ebitda.asp
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down, I will take a look at what you are saying,” 
might sound great in theory, but not so much 
in practice. Look at it now before it’s too late.   

  
First lesson 
Instead of daydreaming of slower workdays, 
take the time now, even if it’s just an hour or 
two out of your day, to train your employees. 
This will help limit the number of callbacks 
you receive due to gaps in their know-how. 
Limiting the number of callbacks will also 
help your company stop bleeding unnecessary 
capital. After all, you are sending them out on 
a non-revenue generating call anyway. 

  
Labour overhead 
With the year-and-a-half we’ve gone through, 
we have lost control of unbillable hours. Do 
we pay employees to stay home, or for their 
days off due to vaccine reactions? Do we even 
know what our true cost per hour is anymore?  

Competition for your staff or hiring others 
to fill your labour voids have impacted average 
hourly rates by 20 to 40 per cent. Employee 
benefits, such as health and dental, have risen 
10 to 15 per cent.  

The effective rate of paid hours versus 
billable hours has decreased to below 50 per 
cent, while the cost of effective labour has 

risen from $36 per hour to $61.62 per hour. 
What we now know through HVAC business 
courses is that no more than 22 per cent of 
our revenue should be labour. To put his into 
perspective, an average hourly rate of $20 per 
hour, with all the adjustments, equated to a 
$163 chargeable rate. The same technician 
today has a billable rate of $280.09. Use your 
numbers to prove your billable rate.  

  
Where did all my money go? 
Company overheads have risen dramatically 
over the last two years, and unless your revenue 
has increased at the same rate, you might be 
in for a rude awakening. If you think your 
overheads are 20 to 25 per cent, you might 
not realize that you now are at 30 per cent 
or more overhead. Some of the contributing 
factors could be increased energy bills, gasoline 
prices, vehicle costs or maintenance, cost of an 
oil change, personal protective equipment, or 
COVID-19 protocol and processes. The list 
could almost be endless at this point.  

Rising costs 
Remember when a two-by-four-by-eight 
stud was $2, maybe $3? Pre-pandemic two-
by-fours were $372/1,000 board feet. Today’s 
price for the same 1,000 board ft. is $1,132. 
Plywood has gone from $530 per 1,000 board 
ft. to $1,233 per 1,000 board feet. 

Copper has gone from $4,700 in 2019 to 
$10,700 per tonne in May 2021. Aluminum 
went from $1,762, up now to $2,600. Steel 
prices are expected to increase to $1,000 per 
tonne up from $420 per tonne. All costs are 
in U.S. dollars. 

There is little wonder why HVAC 
manufacturers have increased finished goods 
by over 40 per cent in the last two years. 
Shipping has gone through the roof; delays 
are almost a guarantee. When the supplier 
says you should have it on Tuesday, make sure 
you ask which Tuesday, after all, there are 52 
of them. 
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It’s time for the HVAC/R industries to adjust prices for their services.

Contractors have 
told me they 

haven’t raised their prices 
in two years because they 
are afraid of losing jobs. 
News flash, there is more 
work than equipment 
or manpower.
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Thunder before the storm 
To give a bit of a recap, all we are looking for 
is 10 per cent earnings before interest, taxes, 
depreciation, and amortization (EBITDA)
labour rates have gone up, and billable hours 
have gone down. This has resulted in a 100 
per cent increase in labour costs.  

General overhead has increased to possibly 
35 per cent, which means, if nothing else, we 
need a 45 per cent gross margin to achieve 10 
per cent EBITDA.  

We have discovered material costs can 
increase job costs by 35 per cent. Put it all 
together and what do you have? Your pricing 
must be adjusted upwards of 30 per cent! 

  
Final lesson 
Our industry needs a bit of a wake-up call. 
Every other industry has adjusted with the 
times, with basic swimming pool installs 
going from $40,000 to $60,000. There is a one 

or two-year wait as well. We won’t even talk 
about food prices. 

Why then are we still trying to sell on 
price and are afraid to raise our prices? There 
is no such thing as a $2,000 or even $3,000 
central air conditioner. Why are there posters 
out there advertising air conditioning units 
starting at $1,999 then?  

It goes back to what was said earlier. “When 

it slows down, I will look at my pricing.” The 
excuse of “I will just suck it up till I get the 
time” doesn’t cut it. Contractors have told me 
they haven’t raised their prices in two years 
because they are afraid of losing jobs. News 
flash, there is more work than equipment or 
manpower.   

Don’t continue to buy a dollar and sell it for 
99 cents! Shoot for 10 or maybe even 15 per 
cent EBITDA. You deserve it!   ✚
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It is a well-known fact that water expands 
when it freezes. Every component within 
a hydronic system is subject to rupture or 
destruction as a result of this fact. 

It is sobering to think of the force required 
to blow apart a malleable iron pipe fitting, cast 
iron pump, or piece of schedule 40 steel pipe. 
All of which I have seen firsthand. 

We live in cold country where accidental 
freeze-up of buildings is possible everywhere, 
even on the balmy West coast. How do we 
prevent destructive freezing from happening?

Strategically chosen
There are four basic principles when it 
comes to freeze protection strategies. The 
first involves the prevention of all hydronic 
components from reaching temperatures 
below freezing. To ensure this, every 

component of the system must be installed 
within a conditioned space and sufficient 
backup plans. Equipment must be in place to 
ensure the space never goes below freezing in 
the coldest weather during extended power 
outage situations or mechanical breakdowns. 

The second strategy is to drain all the water 
from the system before any type of freezing 
occurs. This is a common strategy with some 
solar thermal system outdoor components, 
but it requires careful piping design, 
equipment, and controls to ensure everything 
will drain out completely.

Keeping the water temperature above 
freezing and moving it fast enough so it will 
not freeze in cold sections of piping is the 
third option for contractors. This must be 
done even when space heating is not required. 
Control strategies for opening all zone valves 

The most common, and arguably 
most effective, method of 
preventing pipes from freezing is 
with the use of glycol. 
By Roy Collver

This large feeder was 
installed in a central 

biomass heating plant in 
northern British Columbia. 
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and running circulators will also be needed 
with this strategy.

The final strategy is adding anti-freeze 
chemicals to the water so it will not freeze 
and expand in the most extreme cold weather 
conditions even with a major mechanical 
failure. 

In most Canadian climate zones, the first 
three methods are generally deemed to be just 
too risky. A control not working, a pump failure, 
an extended power outage, blocked distribution 
piping, or faulty design can result in failure. The 
most foolproof method has proven to be the 
addition of anti-freeze chemicals. 

Types of glycol
In today’s hydronic systems, that means 
using propylene or ethylene glycol designed 
specifically for hydronic heating systems. 

Ethylene glycol has fallen out of favour due 
to its extremely toxic nature, especially in 
residential systems where careful monitoring 
of chemical use and its disposal are 

problematic. Propylene glycols for hydronic 
systems are considered to be non-toxic (the 
rats and rabbits didn’t die). They perform 
well down to very cold temperatures and are 
formulated using other non-toxic inhibitor 
chemicals. Since plain glycol can break 

down fairly quickly to produce glycolic acid, 
inhibitors are added for corrosion protection. 
Inhibitor chemicals buffer acids, prevent 
bacterial growth, and adjust pH to metal 
friendly levels while passivating bare metal 
surfaces. Unfortunately, one size does not 
fit all and choosing the right glycol can be 
complicated. 

Speaking of pH levels, a mystery in this 
department was recently solved. In the 
last few decades, aluminum components 
have been introduced to North American 
hydronics systems. Unfortunately, there have 
been many failures due to corrosion. Many 
references detail that the pH of hydronics 
fluid in systems that contain aluminum are 
required to be between pH 6.5 and 8.5. 
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This slab is under a hydrostatic pressure test using pure water. Contractors are 
cautioned to make sure glycol is added if there is any chance the slab might drop 
below freezing. Trying to blow all of the water out after the test would be almost 
impossible. 

One size does not 
fit all and choosing 

the right glycol can 
be complicated.
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Throwing aluminum into the mix
How do we reconcile that requirement with 
the fact that the pH of many popular brands 
of mixed glycol are listed as between 9.0 and 
as high as 10.5? Alkaline fluids are great for 
steel and copper but corrosive to aluminum. 
Some chemical companies do mention this 
in their literature and can provide a special 
inhibitor that will help protect aluminum, 
but is their stuff compatible with the glycol 
solutions you are using? Where do we go to 
for advice on this?

Here are two descriptions of inhibitors 
I found whilst reading manufacturer’s 
literature: 
a) “Specially formulated packages of industrial 

inhibitors that help prevent corrosion;” and
b) “a complex multi-metal inhibitor package.”

Not exactly revealing the nature or contents 
of their secret sauces. Being curious by nature, 
I just had to dig down a bit on behalf of my 
similarly snoopy readers. Reading through 
the MSDS sheet for product (a), a 50 per 
cent propylene glycol product, gave me the 
following ingredient list by weight: 
1) Propylene glycol (less than 48 per cent to 

more than 54 per cent) 
2) Water (more than 50 per cent) 
3) Dipotassium hydrogen phosphate (more 

than three per cent) 
4) Aqueous additives (more than two per 

cent) further described as “confidential 
performance additives.” 
So close! In a normal system containing a 

single product, these chemical manufacturers 
know their stuff. We do know that it is not 
recommended to mix different chemicals 
from two suppliers in the same system 
without checking with both manufacturers 
for their assurance of compatibility. 

Clean and flush the system
This leads me to a few important points to 
keep in mind. Firstly, always clean and flush a 
new system prior to filling it with fresh glycol 
solution. Make sure to leave technical data 
sheets, maintenance/testing information, and 
supplier name and contact information in a 
readily accessible location for the owner and 
future technicians to reference. I’d suggest 

a recommended service interval where you 
will come back to test and adjust the heating 
fluid – a reminder card is a great idea. Do not 
leave extra glycol or mix behind unless you 
personally discuss it with the owner and ensure 
it is stored safely in a clearly labeled container.

When topping up a system to replace lost 
glycol, make sure to use the same product 
that is already in the system. If you don’t 
know what is already is installed – drain, 
clean, flush, and start over to avoid this in the 
future. Proper disposal of used heating system 
fluids is the responsibility of the contractor 
and shouldn’t be dumped in storm or sanitary 
sewers, on the ground, or in bodies of water. 

It is often difficult to find out where to 
dispose of this stuff. For those in the hydronics 
business, I’d suggest doing some research 
ahead of time and find out where to take it. 
Also, document the associated disposal fees 
to justify an enviro-disposal charge to add 
to your bill. Advise your customer prior to 
draining and be prepared to pack up your 
tools if they object to paying the fee.

It should also be noted that there are 
minimum and maximum recommended 
concentrations of glycol in solution and 
special glycol mixes for specific applications. 
For all practical purpose, 50 per cent glycol is 
considered the maximum dose in residential 
and light commercial systems. Solutions of 
less than 30 per cent glycol lack sufficient 
inhibitor protection and should have their 
inhibitor levels adjusted – contact the 

manufacturer for their requirements and 
procedures for testing the inhibitors. 

Different applications
For glycol solutions intended for use in geo-
exchange systems, they are typically pre-mixed 
with inhibitors designed to work at 20 per 
cent glycol. Solar thermal glycol solutions 
are specially designed with inhibitors and 
stabilizers to stand up to the extreme high 
temperatures often found in stagnant solar 
panels and need more frequent testing.

Glycol increases fluid viscosity and reduces 
heat transfer and heat carrying capacity. The 
system designs need to be adjusted to take 
these factors into account. Make sure to use 
treated water when you must mix solutions 
on-site, or better yet, purchase pre-mixed 
glycol solutions. 

To be more efficient, I’d suggest purchasing 
or building a flush-and-fill cart. You can also 
use a glycol feeder tank instead of all the 
freshwater feed PRV and backflow gear.  ✚
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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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Using the “glycol freeze” method does 
work for plumbers in a pinch; simply 
draw a sample of water from the boiler 
and stick it in the freezer. In this case, 
it is clear there isn’t enough glycol 
protection.

Without glycol, this gas condensing 
boiler would be destroyed as it is subject 
to freezing temperatures from time to 
time.
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High-efficiency ECM circulators
Taco Comfort Solutions, Milton, Ont., 
introduces its new 00e VR series ECM 
Circulators. The VR Series high-efficiency 
ECM cast iron or stainless-steel circulators 
offer a wide range of low, medium or high 
head options in 1/3 to two HP. The circulators 
provide an easy-to-program pump interface 
with real-time feedback. It provides 62 feet 
of max head and up to 320 GPM of flow. The 
ECM circulators have a broad range of uses, 
including HVAC, hot water recirculation and 
NSF commercial hot applications. 
Taco Comfort Solutions  �  

www.TacoComfort.com

Whole-home filtration
Watts Water Technologies, 
Burlington, Ont., releases its 
new point of entry system—
the Big Bubba S100 complete 
whole-home filtration solu-
tion. Contractors are now 
equipped with a solution 
for homeowners concerned 
about lead, PFOA, PFOS, 
cysts, and chlorine taste and 
odour in their drinking water. 
Big Bubba is certified to re-
duce 99.62 per cent of lead 
and 98.26 per cent of PFOA 
and PFOS in drinking water 
(maximum of four GPM). 
Big Bubba is also equipped 
with a volumetric flow monitor that alerts 
users when filter cartridge changes are due. 
Watts Water Technologies  �  

www.watts.com

Sewage pumps
Franklin Electric, Fort 

Wayne, Indiana, an-
nounces the addition 
of Little Giant's 16G 
series one HP to 
Pit+Plus package 
systems. It is ideal 
for usage in sewage, 
effluent, drainage, 

or seepage water applications. The Pit+Plus 
package is an all-in-one solution for light 
duty wastewater management. Each package 
includes a roto-moulded polyethylene basin 
and is combined with the user’s choice of 
Little Giant pump. The addition of the one HP 
option joins the already available 4/10 HP and 
1/2 HP sewage pump. The basin is available in 
24x24 JR or 20x30 SR.
Franklin Electric  �  

www.franklin-electric.com 
Little Giant  � www.littlegiant.com 
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I was running through the sprinkler the 
other day as part of an in-depth backflow/
water-quality study, when my research was 
interrupted by the office manager responding 
to complaints from alarmed employees who 
obviously don’t appreciate science. What may 
have appeared to the untrained eye as some 
half-naked fat guy wandering around in the 
yard was in fact an appropriately dressed 
professional going that extra mile to produce 
a comprehensive water assessment for his 
client.  

I explained that I only offer this exclusive 
service to preferred customers on really hot 
days as a refreshing, real life cross-connection/
water quality test of their irrigation system. 
We decided that future actions will be limited 
to standard test procedures. 

Look, smell, and taste
There is more to water quality than simply 
being free of contaminants. In fact, there 
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Continued on Page “33” Every year I recalibrate my backflow tester to ensure that I receive proper readings. 

Clean drinking water is a 
basic human right and it 
is up to the water quality 
industry to ensure that every 
Canadian has access to it. 
By Mark P. Evans 
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are provincial regulations that dictate how 
municipally supplied water must look, smell 
and taste.  Waterloo region is doing its part 
to improve the aesthetic properties of our 
domestic water supply by increasing its iron 
and manganese removal capabilities. The 
new provincial limit for manganese content 
reduces the acceptable level to 0.02 ppml from 
0.05, and that means a costly new facility on 
a new site for Kitchener/Waterloo. As luck 
would have it, we source our water from 
artesian wells which have very high mineral 
content so after purification of the raw water, 
there is still much to be done to make this 
essential and expensive product appealing to 
the customer. There isn’t enough capacity at 
the existing facility to handle this city’s ever-
growing needs so build we must.

After all the extensive treatment, this most 
precious resource is simply dumped into a 
common underground conduit that permits 
flow of whatever, wherever. How bizarre. 

If even one user along the delivery route 

produces unchecked higher pressure than 
the supply, the flow direction is disrupted 
and water purity can no longer be assured for 
anyone. That’s a big problem. 

Mandatory premise isolation and a 
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regulated inspection program is the only 
solution considering the importance and 
fragility of the product we produce.

I know we are doing a great job 
implementing and maintaining our backflow 
program here in the twin cities because of 
my involvement with local officials, the 
Ontario Water Works Association 
(OWWA) and the Ontario Backflow 
Prevention Association (OBPA) but 
mostly because I drink a lot of tap water. It 
looks, tastes and smells great.  It feels good 
too like water should.

Basic human right
Clean water is a basic human right 
according to logic and the United Nations, 
yet millions of people go without. It’s not 
a “long ago and far-away” problem 
either. Long term boiled water advisories 
are in effect for large populations of 
Canadians right now. 

Surely potable water is a cause that could 
unite all the people of our country and the 

Continued on Page “35” 

If even one user 
along the delivery 

route produces unchecked 
higher pressure than the 
supply, the flow direction is 
disrupted and water purity 
can no longer be assured 
for anyone. That’s a 
big problem.

Before the pandemic, I would often hand in my reports in-person, but am now 
capable to do so using my backflow testing device. 

https://owwa.ca/
https://owwa.ca/
https://owwa.ca/backflow-prevention-in-ontario.html
https://owwa.ca/backflow-prevention-in-ontario.html
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for the industry—the Mako digital backflow 
tester. They asked me to do a product test 
and I found it to be a quality unit which 
was capable as any of my current devices. 
I hoped to WOW all my classmates at my 
re- re-certification course but all of them 
were already familiar with the unit and 
many of them had purchased their own kits 
and brought them to class too, ruining my 
surprise. Good news travels fast. 

The numbers are clear and easy to see and 
are not subject to technician interpretation, 
bias or interference. The screen displays the 
exact reading and that information can be 
recorded and stored which is a great leap 

forward in this line of work. 
I have a Wilkins gauge style test 

kit and I brought it to class too. 
It has served me well for more 
than ten years and I expect it will 
continue to return accurate results 
as an on-site diagnostic tool long 
into the future. 

Back to the future
Software is in development which 
will connect the unit to the 
internet for direct information 
transfer to all relevant parties. I 
think this is its most important 
feature. For me, the hardest part 
of doing this kind of work was 
communicating the information 
to the water purveyor. 

I hand submitted my reports 
pre-pandemic and all was well. 
It took a little longer but I liked 
kibitzing with those fine folks 
and I was sure they got those 
reports.

Since the pandemic, I’ve 
had some trouble in that 
department and no doubt my 
computer skills are to blame. 

My clients don’t appreciate 
getting nasty letters from 
the city demanding reports 

they’ve already paid for but were not actually 
received on the other end. To be completely 
honest, I don’t like it much either. The data 
will be available for each party to pick and 
choose the relevant information to their 

program format as many municipalities have 
different requirements.  

As a contractor, I would find it useful for 
file sharing and reporting but it would help 
me schedule annual testing too.   

I can see great potential for better long-
term system analysis as well. Trends can be 
detected and addressed before they become 
serious problems and that’s something every 
person connected to that common lifeline 
should be concerned about.

We are, after all, talking about the most 
important commodity there is in the whole 
universe—clean drinking water. Let’s get 
serious. ✚
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world in a global effort for the common good 
of every Earthling.

As a tree-hugging hippy from the sixties, 
my interest in protecting Mother Earth and 
helping my fellow man goes beyond making 
a buck in the business of selling clean water.

I’m not the only one out there fighting the 
good fight. Every year, I get my backflow 
test kit recalibrated at the Cameron 
Instruments laboratory in Guelph, Ont. I 
never knew how they tested the testers. 

As part of a very interesting tour 
of their facilities, I got to see where the 
magic happens. A new and exciting 
development 

Mark P. Evans  
is a contractor, master 
plumber and heating 
technician based  
in Waterloo, Ont. 
He can be reached at 
mark.evans@live.ca
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Software is in development which 
will connect the unit to the internet 
to ensure the correct information is 
delivered to the relevant parties. 

The most important commodity in the 
world is clean drinking water. Testing the 
system to ensure water isn’t returning 
back to supply lines is essential.

mailto: mark.evans@live.ca
https://cameroninstruments.com/
https://cameroninstruments.com/


In 2021, it has never 
been better to be in the 
air quality industry. 
Effective ventilation 
practices have always 
been at the top-of-
mind for those within 

the mechanical trades. Tradespeople are 
constantly working together to ensure their 
customers receive the highest level of comfort 
in their buildings and homes. 

Due to the COVID-19 virus, and the 
ensuing pandemic, politicians have come to 
realize the importance that clean and healthy 
indoor air can have on Canadians’ everyday 
lives. The health of our buildings has become 
a hot topic during the election campaign. 
It should also be noted that various levels 
of government have vowed to improve the 
ventilation levels within public buildings.

Since the f irst lockdown back in 

March 2020, manufacturers have come 
out with innovative products to address 
ways of improving the health and safety 
of our buildings. Although most of these 
solutions aren’t new types of technology, 
products that typically had a smaller share 
of the market are now starting to see more 
notoriety, explains William P. Bahnfleth, 
professor of architectural engineering at 
Pennsylvania State University and chair of 
ASHRAE’s Epidemic Task Force. “A lot of 
start-up manufacturers or companies that 
manufacture other products are getting into 
the business of making some kind of air 
cleaner using some version of established 
technology,” explains Bahnfleth. One 
example of this is the use of fog from sport 
stadiums or at the beginning of most rock 
concerts. This is less commonly known as 
triethylene glycol vapour, which as it turns 
out is a mild disinfectant. 
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Ventilation and proper mechanical filtration 
need to be prioritized to ensure the health and 
safety of our buildings and its occupants. 
By Leah Den Hartogh
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Back to the basics
The fundamental principle, for those in the 
mechanical trades, is that ventilation and 
good mechanical filtration are capable of 
achieving most of what building operators 
and contractors are looking for. “Buildings 
have to have outdoor air because that’s the 
basis of indoor air quality,” explains Bahnfleth. 
“You’re going to have ventilation that can be 
increased if it’s cost effective. You need to 

indoor air quality (IAQ) experts are making 
the argument that this update could be 
pushed even further to MERV 13. “One of 
the things that I would have liked to have 
seen before the pandemic is have MERV 13 

become the minimum filter efficiency because 
of the evidence we have that having your air 
filtered at that level, all the time, is just good 
for health,” said Bahnfleth. This level of filter 
would get around 70 to 80 per cent of the 
particles that the industry is concerned with. 

Higher standards
“If you went back to before ASHRAE 
Standard 62 omitted smoking, spaces like a 

have mechanical filtration because high levels 
of particulate matter are unhealthy whether 
or not there are pathogens in them. They can 
cause lots of health effects.”

Ensure your building has proper filtration 
and moisture control, said Gord 
Cooke, president of Building Knowledge 
Canada, and partner at Construction 
Instruction. He recommends keeping 
buildings between 40 and 60 per cent 
humidity. 

When looking at mechanical 
filtration, there are minimum standards 
that need to be kept in mind. In recent 
years, “ANSI/ASHRAE Standard 
62.1-2019: Ventilation for Acceptable 
Indoor Air Quality” changed the 
minimum requirement for filters from 
MERV 6 to MERV 8. Since the 
pandemic, 

www.plumbingandhvac.ca 

September 2021  – Plumbing & HVAC    37

Continued on page “38”

Connect multiple Aura Air devices onto one dashboard to control and  
monitor the entire building.

The Lennox Ultimate IAQ system 
has an RTU mounted MERV 16 filter, 
UV/C germicidal light, and Humiditrol 
modulating hot gas  
reheat dehumidification.
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restaurant dining room would have been 30 
CFM per person and a bar would have been 
50 CFM per person. One of the jokes with 
some of my friends on the task force is, if we 
had just not prohibited smoking indoors, we’d 
be a lot safer from COVID-19, at least,” joked 
Bahnfleth.

Additionally, there have been recent 
discussions looking at whether or not outdoor 
air flow rates should be higher. “We don’t 
have highly accurate guidelines on how much 
equivalent clean air it takes to make a space 
safe,” explains Bahnfleth. “But if you look at 

referred to as HEPA filter, is a type of pleated 
mechanical air filter. It can theoretically 
remove at least 99.97 per cent of dust, pollen, 
mould, bacteria, and any airborne particles 
with a size of 0.3 microns. Bacteria usually are 
around one micron, while COVID-19 sits at 
around 0.06 to 1.4 microns.

Commercial solutions
The Lennox Ultimate Indoor Air Quality 
System, which is used in commercial 
applications, consists of RTU mounted 
MERV 16 filters, UVC germicidal light, 
and Humiditrol modulating hot gas reheat 
dehumidification which together is capable 

of removing 99 per cent of the virus, reports 
David Mackey, senior product 
manager of commercial products 
for Lennox International. The Ultimate 
IAQ system can be factory installed on any 
Model L rooftop unit, with no additional 
installation necessary for the contractor. 
They do recommend that the contractor 
confirm the static pressure capabilities of 
the unit to ensure it can handle 

the MERV 16 filter. The two-inch MERV 16 
filter is a new development for Lennox and 
was released May 2021. “While there are not 
silver bullets in the fight against infectious 
disease, there are improvements that can be 
made to your HVAC system to make it safer,” 
said Mackey. “When used properly with other 
best practices recommended by CDC and 
others; commercial filtration and UVC lights 
can be part of a plan to reduce the potential 
for airborne transmission of COVID-19 
indoors,” he adds. 

Air Cleaners
Additive air cleaners have become hot topics 
within the IAQ market. Products such as 
ionizers have popped up and are marketed 
as effective against the COVID-19 virus. 
By putting reactive substances into the air, 
they’re going to interact with anything that 
can be oxidized so there are organic gases 
in the air. Volatile organic compounds can 
be broken down into other things, reports 
Bahnfleth. 

A recent study conducted by Portland 
State, Colorado State, and Illinois Institute 
of Technology titled "Evaluating a 
Commercially Available In-duct 
Bipolar Ionization Device for 
Pollutant Removal and Potential 
Byproduct Formation" looks at ionization 
in buildings. “The marketplace for air 
cleaning devices has become inundated 
with an array of technologies to meet 
the demand, including high-efficiency 
fibrous-media filters, disinfectant 
misters, and a variety of 

healthcare standards, where infection control is 
a priority, you typically have anywhere around 
six air changes, or up to 12 or even 15. That’s 
generally going through filters that are MERV 
13 or 14, or in the case of airborne infection 
isolation rooms, a HEPA filter.”

According to  the  United 
States Environmental Protection Agency 
(EPA), a high efficiency particulate air, or 
commonly 
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One of the things that I would have liked to have 
seen before the pandemic is have MERV 13 

become the minimum filter efficiency because of the 
evidence we have that having your air filtered at 
that level, all the time, is just good for health.

There are four elements to the Aura Air purifier: pre-filtration, ray-filtration, sterionization, and UV/C light.
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electronic air cleaners including ultra violet 
germicidal irradiation (UVGI) lights, plasma 
generators, hydroxyl generators, ionizers, and 
more,” according to the study. 

There isn’t enough industry standards 
nor federal agency oversight to determine 
the efficacy or potential unintended 
consequences for some of these products, per 
the report. “Air ionization has been shown 
in some peer-reviewed studies to decrease 
bacterial deposition to surfaces, inactivate 
airborne bacteria, remove airborne particles, 
and increase submicron particle deposition to 
surfaces. 

“An energy saving, environmentally-
friendly cleaning process allows commercial 
buildings to significantly reduce the amount 
of outdoor air required to operate,” 
explains Ross Evans, president of Solid 
Solutions Canada Inc. “This equates to a 
safer, more comfortable environment, that 
requires up to 30 per cent less energy to 
condition.” Bipolar ionizers, like EagleX Pro, 
can help with odour 

reduction in a living space and also breaks 
down harmful volatile organic compounds 
(VOCs). 

“When these things are looked at 
independently, they don’t quite look as great 
as they might have appeared to be,” said 
Bahnfleth. “A huge question is, do we have 
the standards that are appropriate for reading 
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products.” It has been difficult to come up 
with ways to test these types of cleaners 
as a chamber test would be needed. That’s 
where most of the controversy has been with 
additive air cleaners, he adds. 

The study concluded that exposure to 
negative ions was associated with increased 
systemic oxidative stress levels, which is a 
biomarker of cardiovascular health. The 
study goes on the explain that engineers 
have been recommending bipolar ionization 
devices because of relatively low upfront 
costs for purchase and installation, low 
maintenance and material costs, and they 
do not introduce addition pressure drop 
to air handling units. The Building Owners 
and Managers Association (BOMA) 
recommends to “explore the possible use 
and efficacy of bi-polar ionization and 
other technology for the HVAC system 
that are effective against COVID.”

Continued on page “41”

Bipolar ionizers can reduce odour in a 
home and break down volatile organic 
compounds.
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turn off any demand-controlled ventilation 
controls that reduce air supply based on 
occupancy or temperature during occupied 
hours, use portable HEPA fan/filtration 
systems,  use  ultraviolet  germicidal 
irradiation (UVGI) as a supplemental 
treatment, and run the HVAC system at 
maximum outside airflow for two hours 
before and after the building is occupied.

“If there were three technologies available 
that were demonstrated to reduce risk of 

infection, that was ventilation, mechanical 
filtration, and UV,” said Bahnfleth. “What we 
said about other technologies was that, we 
can’t endorse them in the same way because 
there’s not nearly the evidence basis for 
them. We’re not saying don’t use them. We’re 
saying that if someone wants to use them, 
they need to be aware that there is less that’s 
been published in the way of independent 
research on them. They need to look at that 
carefully."  ✚
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Tried and true
One product that isn’t new to the industry 
and has already become well established 
in the marketplace for IAQ is UV/C light. 
Research has been conducted on this 
technology since the 1930s when it was 
shown to be effective against the measles. 
There are safety issues with this technology, 
but they are manageable, reports Bahnfleth. 
“I think technology is fully developed when 
you don’t have to ask the manufacturer to 
design your system for you. If somebody 
wants to do a UV system, they can do 
calculations themselves and figure out 
what they need; although it requires certain 
expertise.”

Another piece of technology available 
to market that advertises itself as effective 
against bacteria and viruses, such as the 
COVID-19 virus, is air purifiers. According 
to Aura Air, they are 99.9 per cent effective 
against viruses, bacteria, mould, and VOCs. 
These also remove airborne particles as 
small as 0.3 microns. There are four stages 
of purification to the product, including a 
pre-filtration, ray-filtration, sterionization, 
and finally UV/C light. It also includes 
real time detection and monitoring with 
dashboard functionality to monitor and 
control several devices at once. According 
to Roei Friedberg, CEO of Aura Air, the 
Centre for Disease Control and Prevention 
(CDC)  and ASHRAE recommends 
increasing ventilation, installing room 
air purifiers, and to install disinfection 
capabilities inside of the central unit. 
“Aura is providing the two solutions for the 
indoor environment for the room itself. 
The device is doing the air circulation in 
the room, all the time. We’re doing the 
filtration and disinfection.”

Rebalancing the system
On the CDC website, they recommend 
a layered approach to reduce exposure 
to COVID-19. This includes increasing 
the introduction of outdoor air, ensuring 
ventilation systems operate properly, 
rebalance or adjust HVAC systems to 
increase total airflow to occupied spaces, 
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Vancouver is arguably one of the most 
overachieving cities in Canada, where they 
are consistently looking to push boundaries. 
Apart from the 44 per cent chance of rain 
on any given morning, the crazy cost of real 
estate, and the Canucks; Vancouver is just 
about perfect. (Sorry to any Canuck fans out 
there).  

In the last few years, one of Vancouver’s 
(and B.C.’s) focus has been on setting an 
example when it comes to environmental 
policy and green buildings. While Ottawa 
grapples with selling its carbon tax to some 
provinces, B.C. has had one in place since 
2008 and has managed a steady GDP growth 
ever since.  

In 2015, Vancouver created a new policy 
targeting 100 per cent renewable energy 
and then in 2016 added rules requiring new 
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A Vancouver-based firehall will be used as a 
demonstration project to develop new zero emission 
building standards for future city projects. 
By Bruce Nagy

CASE STUDY:

The original No. 17 Firehall was built in 1955.

The passive house building 
standard requires the envelope 

to have a maximum heating and 
cooling demand of 15 kWh per sq. 

metre per year.  

mailto:bruce.nagy@rogers.com


builds to produce zero emissions by 2030. All 
buildings in the city are set to do the same by 
2050. 

This year it created a net-zero energy 
program that provided design and 
construction funding to help developers 
become cleaner. A new industry training 
program was also developed regarding 
passive housing.  

The passive house building standard 
requires a super-insulated envelope with 
a maximum heating and cooling demand 
of 15 kWh per square metre per year. This 
dramatically lowers the code for already built 
homes in most places. In addition, buildings 
must not leak more air than 0.6 times the 
house volume per hour (n50 ≤ 0.6 / hour) 
at 50 Pa (0.0073 psi). There are additional 

www.plumbingandhvac.ca 

requirements and minor variations 
between the German Passiv Haus 
Institute and the USA group. 

Reduced load calculations 
The term “passive house” is mentioned 
increasingly in news out of Vancouver and is 
part of a Bellwether fire station retrofit now 
under construction in the city. The Firehall 
No. 17 project in south Vancouver started 
with the ambition to make the build a passive 
house and use geothermal. “People thought 
we would have to give up something to go 
green,” says Tyler Moore, deputy chief. “But 
as it turns out we didn’t.” 

The retrofit is basically a rebuild involving 
the creation of a fire station, training, and 

Continued on page “45”
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We worked with the architect to locate the 
heat pump water heater next to the data 

communications rooms, so that waste cooling energy from 
the water tanks can help with conditioning  
the data/communication rooms.
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services and training, the new building will 
serve as a post-disaster emergency hub. It is 
being fitted with backup power, advanced 
IT, radio, SCADA, and traffic control 
communications equipment.  

These compounded the complexities 
of designing for net-zero, and the city 
website says the project is “being used as a 
demonstration project to develop a new zero 
emissions building standard for future City 
of Vancouver owned buildings.” The project 
is under a public microscope, the goals are 
ambitious, and of course, aspirations are 
occasionally changing. 

“Eventually we came up with a design 
that adds to our resiliency,” says Moore. “It’s 
environmentally sound without any impacts 
on operations and we were able to add the 
training centre, which previously was in a 
remote location.” 

How it works 
“A geo-exchange field coupled with ground 
source heat pumps is the primary heating and 
cooling system, with four-pipe fan coils for 
terminal units utilizing changeover coils and 
six-way valves that modulate accordingly,” 
says Ghomeshi. The goal is to effectively 
condition the space while keeping carbon 
emissions at zero. They would be about 33 

tons in an equivalent code-built structure. 
Energy use will increase about 25 per cent for 
the special communication equipment. 

“We worked with the architect to locate 
the heat pump water heater next to the data 
communications rooms, so that waste cooling 
energy from the water tanks can help with 
conditioning the data/communication rooms. 
Our rough calculations land us in the realm of 
reducing the cooling energy consumption for 
these spaces by 20 per cent.” 
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emergency centre that will be about twice as 
big as the seismically unsafe 1955 building 
that previously stood on the site. Since a 
temporary station is continuing to operate 
during construction, and the new building 
will cover most of the lot, project 
manager Scott Ghomeshi of Integral 
Group in Vancouver was concerned that 
they would have difficulty squeezing 
enough geothermal into the available space 
to hit net-zero energy for an 18,000 sq. ft. 
building.  

“The building would require 70 
boreholes if built conventionally, which 
would not have worked within the existing 
site’s context. But given the Passive House 
high-performance building envelope 
required by the city, 12 wells are all we 
needed, which coincidently just fit within 
the limited space available on-site. We only 
need 12 but we’re drilling 15 to make 
sure we mitigate constructibility 
concerns and allow for added field capacity 
in the face of climate change.” 

Emergency resilience 
The reality of life on the west coast is 
that the area has been deemed highly 
vulnerable to earthquakes and other 
natural disasters. In addition to 
accommodating emergency 

Continued on page “47”

A conventional build on the site would normally require around 70 boreholes, but 
since the city was looking for Passive House accreditation, they were able to design 
the project using only 12 boreholes and drilled 15 to ensure constructability concerns.  

The fire station retrofit project is under 
the microscope as the city looks to 
develop environmentally sound projects.  

The building will be heated and cooled 
using ground-source heat pumps with 
four-pipe coils for terminal units and six-
way valves that modulate.
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facility – that is the paramount goal.” 
He notes that most of the passive house 

projects designed by HCMA have been 
residential, but there seems to be a push 
into commercial, institutional, and public 
education building types. 

Bells and whistles
The dynamic glass windows offer both glare 
reduction and energy savings, which can 
change the heat gain co-efficiency by about 
60 per cent, reports Ghomeshi. This translates 
to around a 14 per cent reduction in overall 
HVAC load.  

In addition, the electro-chromatic window 
shading is integrated into the controls 
function. Sensors pick up shading and heat 
requirements, and the sequencing allows for 
the glass to activate or deactivate to mitigate 
or harness heat as required, he adds.  

The fire station is expected to be certified 
gold under LEED version four and to reach its 
goal of net-zero. 

Green building 
The building will save 40 per cent on water 
with low-flow plumbing and drought-
resistant, low-maintenance landscaping. It 
is expected to exceed the city’s standard for 
green demolition, diverting about 85 per cent 
of construction waste to recycling rather than 
landfill.  

“I think the most important achievement 
is that there is no gas whatsoever being used 
in normal operations,” says Moore. “Climate 
change is important, and this building 
implements a very robust strategy that sets the 
tone for what the city of Vancouver stands for.”  ✚
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Bruce Nagy is a Toronto 
writer, author of more than 
150 articles on clean energy. 
His new book, ‘The Clean 
Energy Age’ was released 
on Amazon by Rowman & 

Littlefield in 2018. He can be reached at  
bruce.nagy@rogers.com. 
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In addition to coils, geothermal is used 
for some radiant heating in the slab of the 
turnout area. This is oftentimes a very 
wet section of the station, where fire and 
emergency workers remove, decontaminate, 
and hang clothing and gear after r eturning 
from a call. 

Quick response to emergencies 
“Geothermal is quite common for us, but 
it is not always the answer,” says Jay 
Lin, project architect for Firehall 17 with 
HCMA Architects. “The selected system 
has to continue to perform for our 
client and provide value down the road. 
We don’t just chase LEED points. 
Operations were an overriding concern 
in this case. We created a whole new 
firehouse design that, for example, makes 
turnout time optimal when the alarm 
comes in. They want to get out there fast, 
in a safe manner, from wherever they are in 
the 
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PEX expander
Milwaukee Tools, Brookfield, Wisconsin, 
in partnership with Uponor, announces 
a new expander to their growing line of 
tradesperson-specific tools. The ProPEX 
expander features an auto-rotat ing 
mechanism for fast expansions and 
comes equipped with a two-inch ProPEX 
expander head. The M18 Fuel two-inch 
ProPEX expander is equipped with One-
Key technology, which allows users to 
wirelessly connect their expander with their 
smartphone to track and manage the tool. It 
features Milwaukee’s Powerstate Brushless 
motor, allowing the tool to quickly make 
connections. 
Milwaukee Tools  �  

www.milwaukeetools.ca 

Gas detection
R e e d  I n s t r u m e n t s , 
Newmarket, Ont. ,  un-
veils their new C-383 
combustible gas leak 
detector. The C-383 
can detect a range of 
gases, including nat-
ura l  gas ,  methane, 
benzene, ethane, propane, 
butane, acetone, alcohol, ammo-
nia, gasoline, jet fuel, industrial 
solvents, lacquer, paint thinner 
and naphtha. It can detect leaks 
as small as five ppm of gasoline. 
The C-383 features a tricolour LED bar in-
dicator and a 15-inch gooseneck. 
Reed Instruments  �  

www.reedinstruments.com

Multiple adjustment pliers
Knipex Tools, Buffalo Grove, Illinois, 
introduces its TwinGrip pliers. It comes 
with a five-adjustment push-button and 
both front and side gripping areas. The 
unique front gripping area is 
ideal for gripping stripped 
screws and bolts. The 
jaws of the side gripping 
area feature opposing 
teeth that  a l low the 

TwinGrip to grip 
round, square, and 
hex materials. Other 
features include a 
durable box joint 

design for stability 
and a pinch guard to 

prevent an operator’s fingers 
from being pinched.
Knipex Tools  �  

www.knipex-tools.com
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As many know, cold weather can have a 
significant impact on refrigeration systems. 
It is time to brush up on our cold weather 
refrigeration system operation. There are 
several reasons why cold weather presents a 
challenge and the types of challenges we face 
depend somewhat on the type of system and 
expansion device being used.

To understand one of the more 
fundamental reasons that cold weather 
causes problems, it is useful to look at how 
refrigerants move between the components in 
a closed system. Figure 1 shows a simple case 
of two refrigerant vessels that contain R507A, 
connected with a closed valve. The left vessel 
is at 70F and the right vessel is at -20F. Since 
both vessels are saturated, the left vessel is at a 
pressure of 153 psig and the right vessel is at a 
pressure of 18 psig. 

Understanding pressure
If the valve is opened, the vapour from Vessel 
1 will flow to Vessel 2 because there is a 
pressure difference. As the refrigerant leaves 
Vessel 1, the pressure will decrease. Since the 
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To understand why cold weather causes problems within a 
refrigeration system, it is key to look at how refrigerants move 
within a closed system. 

Continued on page “53”

Figure 1: Two refrigerant vessels at 
different temperatures connected with 
a closed valve. The left vessel is at 153 
psig and the right vessel is at 18 psig 
(R507 refrigerant).

Refrigerants will always migrate to 
the coldest point within the system; 
this is important to understand with 
condensers operating in colder climates 
as all the refrigerant could be sitting 
outside. 

By Greg Scrivener

mailto:gscrivener@laporteconsultants.com


I N T RO DU C I N G  T H E  N E X T  E VO LU T I O N  I N  C S S T  G A S  D EL I V E RY

Four layers cut 
like a single jacket

Resists household fault 
current plus lightning

The most 
lightning resistant

FOUR NEW LAYERS OF SAFETY, JUST ONE CUT.
Keep pace with ever-evolving code requirements for residential gas delivery by installing 

FlashShield+®. It features all of the lightning and fault current protection your customers need, 

plus a number of innovations that make it easy for you to install. Watch video at gastite.com/ca/.

You’re not just installing safer, 
you’re installing better.

©2020 Titefl ex

www.gastite.com/ca/.


refrigerant is still saturated, this decrease in 
pressure causes a decrease in temperature 
and a decrease in temperature means energy 
is removed. Energy could be removed by 
something external like blowing cold air over 
the vessel or energy could be removed by an 

internal change in the system like the boiling 
of some of the refrigerant. 

At 70F, it takes about 60 BTUs per pound 
to boil R507A; so, as the pressure decreases, 
the refrigerant is boiling to make the rest of 
the liquid colder. Anyone who has ever added 
refrigerant to a system can see this first hand 
because the refrigerant tank gets cold while 

you are adding the refrigerant.
Similarly, as the refrigerant 

flows into Vessel 2, the pressure 
increases. Since the refrigerant 
is saturated, this pressure 
increase must cause an increase 
in temperature. The only way 
to add a significant amount of energy into 
Vessel 2 internally (not by doing something 
external like blowing warm air over the 
vessel) is for the refrigerant to condense. At 
-20F, 80 BTUs of energy would be added to 
the vessel for every pound of refrigerant that 
condenses. This interaction is probably the 
hardest to understand but both the boiling 
and condensing are necessary in order for the 
refrigerant to achieve steady state while being 
saturated. 

If these vessels were not subject to anything 
external, they would find an equilibrium 
where the exact amount of refrigerant moved 
to balance the temperatures/pressures. This 
isn’t something you would ever have to fig-
ure out in the field, but Figure 2 shows what 
would happen in this particular case if the 
two vessels had absolutely no external influ-
ence at all. Vessels starting at 50 per cent full 
would end up equalizing with about 1/3 of 

the refrigerant moving 
and at a temperature of 
30F. If you are trying to 
speed up a recovery job 
you might want to start 
with a cold tank!

Indoor/outdoor components
In the real world, there are always external 
influences. What if we had the scenario where 
the indoor “vessel” was a walk-in cooler 
evaporator and the outdoor “vessel” was a 
condenser; and imagine the system was off? 

In this case, the evaporator fan would 
constantly be blowing 35F air over the coil 
and the condenser would be sitting outside 
in the cold ambient temperature, say -20F. In 
this case, the refrigerant will move, just the 
same as it did in our example, but it will have 
to keep moving because the cooler is always 
adding heat (since 35F is much warmer 
than -20F) and the condenser is continuing 
to remove heat. Eventually the bulk of the 
refrigerant will end up wherever it is coldest. 

Unless something is done to stop it, 
refrigerants will always migrate to wherever it 
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Unless something 
is done to stop 

it, refrigerants will always 
migrate to wherever it 
is coldest in the 
system.
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A remote condensing 
unit using a single-
valve flooded head 
pressure control.  
(To be discussed  
next article)

Figure 2: Refrigerant 
moving from a warm 
vessel to a cold vessel.
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is coldest in the system.
This is important for us to understand 

because it means that in the winter, it is very 
easy to have all of your refrigerant sitting 
outside in a condenser. When this happens, 
the system will often not start properly. 

Another consequence of this is that 
when compressors are sitting off outside, 
the refrigerant likes to find its way to the 
crankcase. When the compressor starts, the 
pressure in the crankcase drops and all the 
refrigerant flashes and washes the oil out of 
all the places it’s supposed to be lubricating 
the compressor.

Thermosyphons
What we have described so far is exactly 
why thermosyphon cooling works. While 
most common in ammonia-oil cooling 
applications, there are several direct 
thermosyphon cooling applications in use 
and CO2 thermosyphons are showing up in 
some neat places like data centers. Figure 3 

shows how a thermosyphon 
works by using the density 
difference between liquid 
and vapour refrigerate 
and gravity, to have the 
migration happening in a 
cycle with no compressor or 
pump.

Head pressure  
control
Another component of 
cold weather operation to 
understand is head pressure 
control. This is related to 
what we’ve discussed so far 

but occurs when the system is running. 
All metering devices require a pressure 

drop across them in order to be able 
to control the refrigerant flow into the 
evaporator. Newer balanced port TX valves 
and electronic valves have decreased this 
pressure drop requirement a lot in the last 
10 to 15 years but none the less, there is still 
a need to have a high enough condensing 
pressure. 

I like to look at the head pressure 
control problem by approaching it from the 
extreme. Imagine an R507 cooler operating 
at 25F SST and a suction pressure of 65 
psig. Typically, condensers are sized for a 10 
to 20F TD (i.e., the temperature difference 
between the condensing refrigerant and the 
outside air is usually about 10 to 20F). In 
many climates in Canada, this means that 
the condenser was designed to reject heat 
to a 95F ambient by condensing at 105F or 
higher.

The math doesn’t hold exactly, but for 
our purposes we can track this relationship 
linearly. This means that if the condenser 

was in a -20F ambient, it would be able 
to reject enough heat at -10F condensing. 
At -10F condensing, R507 would have a 
pressure of 25 psig, which is lower than the 
65 psig we needed for a suction pressure. 
This would obviously not work and as we 
learned earlier, all of the refrigerant would 
simply end up in the condenser while 
the compressor was stuck running doing 
nothing and ultimately tripping off on low 
pressure. 

This scenario is exactly what happens if 
we do nothing to manage low head pressure 
in cold weather operations and it doesn’t 
need to be -20F outside to get in trouble. 
In fact, you have to start paying attention 
to head pressure in ambient conditions 
between 60F and 70F in many cases.

In the next issues, we are going to 
explore techniques for managing the 
condensing pressure in refrigeration 
systems, including condenser flooding 
controls, discharge pressure regulators, 
and reducing condenser surface area. 
We are also going to look at some of the 
cold weather accessories that are used on 
commercial equipment such as receiver 
heaters and crankcase heaters so that we 
can understand when we need them.  ✚
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Greg Scrivener is the 
lead refrigeration engineer 
and a partner at Laporte 
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works throughout Canada 
and the U.S.  He is a 
professional engineer and 

journeyperson refrigeration mechanic. He 
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GScrivener@laporteconsultants.com.

Figure 3: Basic 
Thermosyphon 
arrangement.
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DynaClean™ self-cleaning technology is engineered to stop valve 
run-on due to clogging. Chlorine-resistant EvoLast™ material 
provides superior performance and durability. 

ULTIMA™ DIAPHRAGM 
FLUSH VALVE

EXTENDED  COMMERCIAL WARRANTY

Extend your American Standard fixture’s warranty by purchasing 
and installing with one of our flush valves.

A Valve that Sends Clogging 
Worries Down the Drain 

TRADE SECRET

LEARN MORE at americanstandard.ca/ultima

www.americanstandard.ca/ultima


Richard Lyall, president of the Residential 
C onst r u c t i on  C ou n c i l  o f  O nt ar i o 
(RESCON), has been appointed to a 
steering committee of the Chicago-based 
Council on Tall Buildings and Urban 
Habitat (CTBUH). The committee will 
oversee a research project that will look at 
the potential benefits of using a hybrid of 
steel and timber in high-rise buildings.

Shelley Kiley has joined 
the Rinnai  American 
Corp., team as its vice pres-
ident of operations. Kiley 
most recently spent three 
years leading a team within 
the supply chain and global 
operation strategy teams at 
Larson-Juhl. 

Paul McDonald will take 
on the role of national sales 
manager on wholesale dis-
tribution for Aqua-Tech 
Sales and Marketing Inc. 
McDonald is a past chairman 
of the Canadian Institute of 
Plumbing and Heating (CIPH) 
and a past board member of 
the Heating, Refrigeration, 
and Air Conditioning Institute of Canada 
(HRAI).

Tr iangle  Tube  an-
nounced two new additions to 
their team with Josh Garrett 
as the director of engineer-
ing and Cyril Koval as the 
Canadian national sales man-
ager. Garrett joined Triangle 
Tube in May 2021 and will 
be responsible for all areas of 
engineering as well as tech-
nical support. Before joining 
Triangle Tube, Koval worked 
for several established brands 
in the hydronic and water 
heating categories delivering 
yearly growth.   

Kristy Bell will now be 
the new national sales man-
ager of Canada for OS&B. 
With over 13 years of ex-
perience in the Canadian 
plumbing and heating in-
dustry, Bell focused on the 
wholesale plumbing channel, 
specializing in drainage, fixtures and cus-

tom showers. She will now be 
responsible for all Canadian 
plumbing wholesale sales 
of OS&B branded products, 
Bronte collection portfolio 
of distribution products, and 
Oasis Water Distribution 
products.   

Blossom Pangowish 
will be the Canadian Institute 

of Plumbing and Heating’s (CIPH) new pro-
gram manager. Pangowish brings almost 
20 years of not-for-profit/association ex-
perience working alongside volunteers and 
members in a provincial legal association 
along with corporate experience.

Wolseley Canada has added Kohler 
Canada to its national distribution portfolio 
of kitchen and bathroom brands. Through 
this new partnership, which will launch in 
January 2022, Kohler Canada will expand 
their national reach with their Kohler, 
Sterling, Kallista and Hytec brands. 

Little Giant, a Franklin Electric Co. 
brand, is celebrating its 80th anniversary in 
2021. To mark the milestone, Little Giant 
has announced a series of initiatives planned 
throughout the year. One such initiative is a 
revitalized brand look to reflect the 80 years 
of work.

Rheem has acquired Friedrich Holdings 
from Monomoy Capital Partners . 
Founded in 1883, Friedrich manufactures 
room air conditioning, dehumidification and 
air purification products for residential and 
commercial applications.
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SAVE TIME.
SAVE MONEY.

Why Choose Intellihot?
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Presented by the Canadian Institute of Plumbing & Heating

NEW LOCATION Pacific Coliseum at the PNE Vancouver, British Columbia

ciphexwest.ca

EXPERIENCE THE 
FUTURE OF PLUMBING, 
HYDRONICS AND  
HVACR IN PERSON AT  

CIPHEX 
WEST 
2021
NEW DATE!
November 3 & 4, 2021

Discover fresh ideas, expand your network, and fine-tune your skills at  
Western Canada’s biggest show for plumbing, hydronics and HVACR.r

CIPHEX 
WEST

More than 30,000 sq ft  
of exhibits

Thousands of products 
from North America’s  

top manufacturers

Information packed 
seminars

Fantastic prizes

Free Parking for attendees

REGISTRATION 
NOW OPEN

New products. New ideas. New tools. New tech. 

www.ciphexwest.ca


Contractors installing Navien 
products will now be able to offer their 
customers financing options through the 
manufacturer's new NaviLend Canada 
financing program. 

Powered by Snap Home Finance, 
NaviLend Canada is a financing program 
that provides contractors the ability to offer 
their customers financing solutions and 
monthly payment 

options when completing projects involving 
Navien products. 

“NaviLend Canada is a great way for 
contractors to improve their cash flow, 
generate more leads and close more Navien 
projects,” said Adam Wills, Canada national 
sales manager for Navien. “Partnering 
with Snap Home Finance allows the 
NaviLend Canada program to offer great 
financing options with fully open loans and 
amortization up to 240 months. This program 
really is a benefit for everyone involved.” 

Contractors looking to use the NaviLend 
Canada financing program must be a 
NavienRewards member and complete 
training with Snap. To celebrate the launch, 
they are offering a promotion for all NaviLend 
Canada applications submitted between July 
15 to Sept. 30 and funded by the end of 2021. 

To apply for NavienRewards, visit www.
NavienRewards.com. For more information 
about the financing program or to sign up, 
visit www.snap4home.com/navilend.
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Become a www.baxiboilers.com

Reminders
Referrals &
Rewards

Contact us for more information: 
(519) 627-0791
customerservice@mordennational.com

Pro Dealer Installer
BOILER CONTRACTOR

Baxi Pro Dealers can start earning rewards today!  Ask us how!

Navien launches new financing program 

Jack Marrano of E-M Air Systems, right, and Adam Wills, national sales manager for 
Navien Canada, pictured with a Navien NPE180-A tankless water heater coupled with 
an air handling unit with a hydronic coil.

www.baxiboilers.com
https://info.enerbank.com/navilend
https://www.snap4home.com/
visit www.snap4home.com/navilend.


What good is a tool if you don’t know how 
to use it properly? Your business isn’t any 
different. Understanding how your business 
operates, from a financial perspective, is 
key to running a successful business. In the 
previous article, we explored the structure of 
financial statements; now, it’s time to interpret 
them. 

The best approach is to know what exactly 
you are looking for; it is surprisingly simple. 

There are only four outcomes you need to 
measure to stay in control of your finances. 
1. Liquidity—determines if you can pay 

your bills on time.
2. Leverage/solvency—determines your 

level of debt and how healthy it is. 
3. Activity—shows how actively the 

company is managing its resources. 
4. Profitability—we are in business to make 

a profit. 
Liquidity, activity, and leverage ratios are 

constant for differing types of contractors. 
An exception being sheet metal contractors 
who have substantial capital (fixed) assets. 
Profitability ratios, except for net operating 

profit, vary from one trade to another, the type 
of work done, and the size of the company. 

The targets that are here are the minimum 
industry standards recommended by financial 
institutions and bonding companies.  

Liquidity ratios 
A current ratio is used to determine the 
number of times current liabilities can be paid 
by dividing assets by liabilities. 

A 1.5 to 1.0 current ratio is considered 
the minimum standard. You need a 
minimum of 50 per cent more in current 
assets than in current liabilities. With a 
ratio less than 1.5 to 1.0, the contractor may 
have difficulty meeting current obligations. 
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Formula: Current Assets
Current RatioCurrent Liabilities

=

Set yourself up for success 
by ensuring you know how 
to interpret and understand 
your company’s financial 
statements. 
By Ron Coleman Current ratio (target is greater  

than 1.5:1.0). 

mailto:ronald@ronaldcoleman.ca


A contractor with a current ratio greater 
than the minimum standard shows good 
financial strength. When the current ratio 
exceeds 2.5 to 1.0, the company may be 
overcapitalized. In such cases, the excess 
(redundant) current assets should be 
invested elsewhere. 

The current ratio does not take into 
consideration the liquidity of the components 
of current assets. A contractor whose current 
assets consist mainly of cash and receivables 
would be more liquid than a contractor whose 
current assets include a significant level of 
inventory. The acid test ratio is used to fine-
tune liquidity. 

 The acid test ratio (or quick ratio) measures 
the ability of a business to cover its current 
liabilities by using its cash and receivables 
without the necessity of converting inventory 
or other assets to cash. To do this, divide 
the sum of cash and accounts receivable by 
current liabilities. 

The target is a minimum of 1.0 to 1.0. 
Under this and you are unlikely to meet your 
current obligations. It should be noted that 
companies with lower levels of inventory are 
easier to sell.

Leverage ratios 
It is essential to relate your level of debt to your 
equity. Can you borrow more money, or do 
you have too much debt? The total liabilities to 
net worth ratio is commonly referred to as the 
debt-to-equity ratio (divide total liabilities by 
net worth.) The maximum acceptable debt to 
equity ratio for contractors is 2.0:1.0. In other 
words, creditors should not have more than 
twice as much invested in the company as the 
shareholders. Some financial institutions will be 
comfortable with a higher level of debt if they 
have had a good history with your company. 

 
Activity ratios 
The only activity ratio I will cover is working 
capital turnover. The age of receivables and 
payables is misleading due to the peaks and 
valleys of sales activity; so, use your ledger’s 
aged analysis to monitor the activity correctly. 

Working capital is the excess of current 
assets over current liabilities or the “net current 
assets.” The target turnover rate for contractors 
is eight to 12 times per year. A major impact 
on the usage of your working capital is the level 
and rate of turn of your holdbacks. Service and 
retrofit companies with little or no holdbacks 
require less working capital than commercial 
and industrial companies doing major projects 
and would be comfortable with a higher 
turnover rate. 

Profitability ratios 
There are a variety of ratios that you will get 
from your profit and loss statements. We will 
focus on the key ones. 

The level of sales you need to break even 
depends on two factors: your gross profit 
percentage and the value of your overhead. This 
is the only profitability ratio that is constant. 
Aim for a minimum five per cent pre-tax profit 
on sales. The top 25 per cent of contractors 
consistently earn more than 10 per cent pre-tax 
profit, some averaging over 20 per cent. 

Return on investment is the bottom line; 
your business is worth a specific cash value. 
If you invested that money somewhere else, 
what return would it bring you? Construction 
companies are relatively high risk, and 
therefore should generate a high return on 
investment. Our recommendation is at least 
a 20 per cent annual rate of return, every year. 

There are two approaches to comparative 
analysis: trend analysis and benchmark analysis. 

Trend analysis is comparing your results in 
this period to previous periods. It identifies 
whether or not the business is improving, 
where the improvements are, and where 
dangers might be lurking. 

Benchmark analysis is where you compare 
your numbers and ratios to industry standards 
– these are the targets we have shown in this 
article. 

This article covers the key financial ratios. 
If you are out of line on any of these, you 
should discuss it with your accountants. 
Calculate your ratios, and I will be happy to 
review them for you at no charge.  ✚
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Service and retrofit 
companies with 

little or no holdbacks  
require less working capital 
than commercial and 
industrial companies doing 
major projects and would  
be comfortable with a 
higher turnover 
rate.

Ronald Coleman is a 
Vancouver-based accountant, 
management  
con sultant, author and  
educator  
spe cializing in the 
construction industry.  

He can be reached by e-mail at  
ronald@ronaldcoleman.ca.

Formula: Cash + Accounts Recievable Acid Test
RatioCurrent Liabilities

=

Formula: Sales
Working Capital

=
Working Capital
Turnover

Formula: Overhead $ X 100 Break-Even
SalesGross profit %

=

Formula: Net Profit
Sales

X  100  =( ) Net Profit 
to Sales

Formula: Net Profit
Equity

X  100  =( ) Return on 
Investment

Formula: Total Liabilities
Net Worth

=
Debt to 
Equity ratio

Acid test ratio (target is greater than 
1.0:1.0). 

Debt to equity or total liabilities to the net 
worth ratio (target is less than 2.0:1.0).

Working capital turnover (target is eight 
to 12 times per year). 

Divide overhead by the percentage of 
gross profit and then multiply by 100. 

Net profit to sales (target is greater than 
five per cent).

Return on investment (target is greater 
than 20 per cent).

mailto:ronald@ronaldcoleman.ca


Western Canada’s plumbing, hydronics, 
heating, ventilation, air conditioning, 
refrigeration, and water treatment tradeshow 
is making a return this year. The show will 
run from Nov. 3 to 4 at the Pacific National 
Exhibition Coliseum in Vancouver, British 
Columbia. 

This year’s  show will  look a tad 
bit different than previous iterations. 
The province of British Columbia has 
announced that proof of vaccination will be 
required to attend and participate in 
non-essential events, which includes 
CIPHEX West. At least one dose of the 
vaccine is required by Sept. 13, with the 
requirement to be fully vaccinated by Oct. 
24. A person is considered full 
vaccinated seven days after the second 
dose. 

A proof of vaccination card will be 
coming to the province on Sept. 13. The 
vaccine card can be saved onto a 
smartphone or available in hard-copy. 
People visiting outside B.C. are required 
to show a proof of vaccination; this can 
come in the form of a provincially 

or territorially recognized vaccine record. 
International visitors must show the proof of 
vaccination used to enter Canada and their 
passport.  

In addition, the province will require those 
attending the tradeshow, to wear a mask. 
A face shield is not a substitute for a mask, 
reports the province. 

Panelists needed
The Canadian Hydronics Conference 
committee will be launching the “Changing 
Landscape of Hydronics in Canada” panel 
discussion at the 2021 CIPHEX West 
tradeshow. In turn, they are looking for 
panelists to join the conversation. 

“As we look back at the last two years, 
the industry has faced many changes,” said 
Therese Kasongo, program manager of 
the Canadian Institute of Plumbing & 
Heating (CIPH), in an email to the 
industry. “There have been supply 
challenges and new product development. 
The panel will touch on how technology 
has changed the hydronics industry, 
using technology to be more effective 
in business, and the changes in codes and 
legislation. The panel will also speak on the 
City of Vancouver and electrification.”

The deadline to be considered a panelist 
is Sept. 1. The panel discussion will last for 
one hour. Currently, over 150 exhibitors are 
registered for the event with a short waiting 
list for those still looking to join the show. 
“It’s exciting news that CIPHEX West is 
returning,” said Bill Hooper, newly elected 
CIPH chair of the board and regional sales 
manager – Atlantic Canada for Uponor 
Ltd. “This exceptional show will provide 
plumbing and heating manufacturers an 
opportunity to reconnect with Western 
Canadian customers, meet new prospects 
and promote their new products and 
technologies.” 

The New Product Showcase will be 
making another return this year. The 
deadline to submit a product was Aug. 
15; however, approved products will be 
announced on Sept. 15. There will not be 
a New Product Showcase dedicated area at 
this year’s tradeshow. Exhibitors who have 
a product in the showcase will be required 
to have the product in their booth. Signage 
will be available to promote the item at 
their booth. Attendees will also be able to 
identify where on the show floor the New 
Product Showcase items are located via the 
map. 

Parking will be free for attendees and 
exhibitors at this year’s show. CIPHEX West 
is produced for the industry by the Canadian 
Institute of Plumbing & Heating. 

62    Plumbing & HVAC – September 2021 www.plumbingandhvac.ca

■ Coming Events

 

American Standard  ............................ 56
Bibby St. Croix  ................................... 28
Bradford White Canada  ..................... 16
Canarm  ............................................. 23
CIPHEX West  ..................................... 58
CMPX  ................................................ 48
EcoKing  ............................................. 18
Flocor  .................................................. 2
Fluidmaster  ........................................ 34
Gastite  ............................................... 52
General Pipe Cleaners  ........................ 64
Honeywell  .......................................... 50
ICP  ..................................................... 47
ITP  ..................................................... 49
Lync  ................................................... 26
Milwaukee Tool  .................................... 4

Morden National Sales and Marketing 59
Navien  ................................................. 9
PVI  ..................................................... 20
Saniflo  ............................................... 29
Rinnai  ................................................ 63
Reliance Worldwide Corp.  .................. 30
Taco  ................................................... 40
Trades Talk, a Plumbing & HVAC Podcast,  .... 44
Training Trades  ................................... 22
Triangle Tube  ..................................... 14
Viessmann Manufacturing Co.  ........... 46
Watco  ................................................ 41
Waterloo  ........................................... 57
Wolseley Canada  ............................... 54
Woodford  .......................................... 32

INDEX to ADVERTISERS
September 1 – 30, 2021: 
WCW Annual Conference & 
Exhibition, 
Virtual Event. For more information, 
please visit www.wcwwa.ca.

November 3 – 4, 2021: 
CIPHEX West 2021, 
Pacific National Exhibition, Vancouver, 
British Columbia. For more information, 
please visit www.ciph.com. 

December 1 – 3, 2021: 
The Buildings Show, 
Metro Toronto Convention Centre, 
Toronto, Ontario. For more information, 
please visit www.thebuildingsshow.com.

Proof of vaccination to be 
required for CIPHEX West 2021

Calendar

https://www.ciph.com/
https://www.ciph.com/
www.wcwwa.ca
https://www.ciph.com
www.thebuildingsshow.com
https://www.ciphexwest.ca/west2021/public/enter.aspx


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 
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healthier way of living.® Learn more at rinnai.ca/hydronic
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Gen-Eye X-POD Plus®

CUT THE 
CORD AND 
KEEP ON 
WORKING

Now you can inspect drain lines far from a power source. 

The Gen-Pack battery adapter allows up to 12 hours of remote 

operation with limited access to power. The Gen-Pack is also 

sold separately.

But wait, there’s more. You can now record onto a fl ash drive 

or send the recording to your customers with the built-in Wi-Fi 

transmitter. Also, you can track just how far the camera has 

traveled down the line with the on-screen distance counter.

For more information, visit www.drainbrain.com/XPodPlus, 

or call the Drain Brains® at 800-245-6200
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NEW Gen-Pack™

Battery Adapter.

(Battery not included)
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