Imagine a furnace that heats the whole
neighbourhood, not just your home

District heating and cooling networks are getting to be
a hot climate-friendly trend

Emily Chung - CBC News - Posted: Feb 14, 2024 12:39 PM EST
¥ 1 _m—

\

B e s A

g— o, T y N N
Pipes are installed to carry water and heat through a district heating system in
Markham, Ont. More communities are looking to such shared heating and cooling
systems as one way to decarbonize buildings. (Markham District Energy)

What if you never had to buy, fix or maintain a furnace or air conditioner to keep
your home comfortable? What if your heating and cooling worked during power
outages, and you could count on it becoming more efficient and climate-friendly
over time?
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That's the promise of district heating and cooling or district energy, where entire
communities share a heating and cooling system. That allows them to tap into
many low-carbon energy sources they couldn't before, more efficiently than any
individual building could.

"We have to move from thinking just about the building and start thinking about
the society — society's efficiency and society's renewable efficiency use," said
Michael Wiggin, director at the Boltzmann Institute, a Canadian group focused on
research and education on district energy systems.

As governments look to tackle carbon emissions from buildings — the third largest
source in Canada behind the oil and gas industry and transportation — it's an
idea that more of them are considering and implementing.

What is district energy?

District heating and cooling networks bring heating and air conditioning to many
buildings at once — potentially entire neighbourhoods or communities. Typically,
they do this with a network of underground pipes that exchange the heat with
buildings — using water to carry heat inside in the winter and remove heat in the
summer (similar to the networks that bring gas, water or electricity to buildings).
From there, equipment connected to a thermostat in each building or unit lets
occupants adjust how much heat to receive or reject for their comfort.

Where does the heat or cooling come from?

The heating and cooling can come from a variety of sources.

Heat can include waste heat from industrial plants or a central plant burning a fuel
such as natural gas or wood biomass. But it doesn't have to be that hot — it can
come from geothermal networks, lakes or rivers, wastewater or buildings such

as data centres and ice rinks. Technology such as heat exchangers and heat pumps
can be used to "upgrade" the heat to a higher temperature.
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In Toronto, cold water from Lake Ontario is used to cool buildings on a district
network in the summer.

How district heating works
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Why district heating instead of heating individual
buildings?

Wiggin said a big advantage is unlocking new heating sources, including "waste
heat."

"We have all kinds of renewable energy resources that are available and within our
communities, but they're not necessarily available or usable to individual buildings."

In many cases, using them requires little or no additional energy.

Peter Ronson is chief operating officer for Markham District Energy (MDE), a
network in a Toronto suburb that heats and cools 14 million square feet in more
than 200 buildings, including condo buildings up to 44 storeys tall, a hospital, data
centres, hotels and two schools. Some, like the data centres, produce a lot of heat,
while others may use lots of hot water.

"We got all sorts of stuff on the system," Ronson said. "When [some are] throwing
away energy, | can recover and give it to somebody else." That kind of heat-sharing
is efficient.

WATCH | Heat from a North Vancouver skating rink is fed into a district energy
system:




Warmer climates are putting the time-honoured Canadian tradition of outdoor ice
skating at risk. That has some cities looking at options to keep the pastime alive —
without generating greenhouse gas emissions that contribute to the root source of
the problem.

Excess heat in the system can also be stored (underground in water or rock, for
example), Wiggin said — and much more cheaply than electricity.

All that means converting buildings that burn fossil fuels to district energy can
potentially put less strain on the grid than electrifying individual buildings using
heat pumps or baseboard heating.

It could also be a faster way to decarbonize, since entire neighbourhoods can be
built or retrofitted at once, and more affordable for customers, who don't have
upfront costs for the equipment — the district energy utility covers that, and the
customers pays their share back over a long period of time through their utility bill.

solar heat energy underground during the summer and uses it to heat homes
during the winter. (NRCan)

Ronson said district heating systems are also more resilient, since they have far
more redundancy and backups than, say, individual furnaces connected to the
hydro system: "You just don't see outages." MDE reports that it has had only three
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hours of service interruption in 22 years. That said, any outages that do occur in
district energy networks can affect a large number of people.

Ronson added that there are other advantages for customers; they don't have to
worry about heating and cooling equipment — it's the utility's problem, and it's
mostly not located in the building itself anymore, freeing up space. "Now they've
got a much bigger roof deck for amenities or a green roof or whatever," he said.

Do all district energy systems use green energy?

No. Currently, 90 per cent of district heating networks around the world burn fossil
fuels, according to the International Energy Agency (IEA). That applies to most in
Canada, including MDE, which relies mainly on natural gas-fired combined heat and
power plants.

This is the heating plant in Charlottetown that feeds the district energy system. It
burns waste wood and garbage. (PEI Energy Systems)

But Ronson said that's changing — MDE is now testing other sources such as
biomass and recovered heat from data centres, with the help of Environment
Canada's Low Carbon Economy Fund and some funding from gas utility Enbridge.

"I'm taking these existing buildings down the low-carbon path with us," he said,
adding that swapping heating sources will have no noticeable impact on customers.
"They don't even know."


https://www.iea.org/energy-system/buildings/district-heating
https://cieedacdb.rem.sfu.ca/district-energy-inventory/
https://cieedacdb.rem.sfu.ca/district-energy-inventory/

The IEA says it sees "great potential" in transitioning district heating networks to
renewable energy sources.

How big is district heating in Canada?

As of 2019, there were 217 district heating systems across Canada, supplying 2.2
per cent of the country's heating, reported the non-profit environmental group
Pollution Probe on its educational Energy Exchange website.

The systems are far more prevalent in Europe and Asia — Russia alone has over
17,000, serving 44 million customers. In Europe, there are 6,000 district energy
systems serving 100 million people across 32 countries, and they provide at least
half of the heating in Denmark, Sweden, Estonia, Lithuania and Slovakia, reported
W.E. District, an EU-funded project that aims to demonstrate fossil fuel-free heating
and cooling in new and existing district heating systems.

Pipes at the central heating plant at the Zibi Community Utility in Gatineau, Que.,
transfer heat among buildings connected to a district energy network on both side
of the Ottawa River. (CBC News)

Ronson said in the past, district energy made sense in high-density areas with more
expensive energy.
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In Canada, with access to cheap natural gas, "it makes the business case really
tough."

But now, the federal government has put a price on carbon and is aiming for
Canada to have net-zero emissions by 2050.

Buildings are the third largest source of greenhouse gas emissions in Canada,
behind the oil and gas industry and transportation, Environment Canada reports.
And more than 78 per cent of building emissions come from space and water
heating.

Buildings will need to be decarbonized, and district energy is getting another look.

Toronto lists district energy as a "key component" of its climate action plan, and is
building or expanding a number of networks. District energy is also part

of Edmonton's Community Energy Transition Strategy. And it's a solution backed by
the Canada Infrastructure Bank, which has helped fund upfront costs for systems
that include MDE and Lulu Island in Richmond, B.C.

Other networks are being built, upgraded or expanded across the country,
including Vancouver, Halifax, Charlottetown, Igaluit, communities in Yukon and the
Northwest Territories.

Plans are in the works to give a Vancouver steam plant a major overhaul to cut
down its massive carbon footprint. CBC Senior Meteorologist Johanna Wagstaffe
explains the old technology currently helping to heat the city, and the plans to
transform it.

What would it take to build more district energy?

Proponents say district energy faces a lot of challenges. For one thing, governments
and businesses need to build them.
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"The individual can't make that choice," Wiggin said. "They can't decide, 'Oh, | want
district heating or thermal networks."

Ronson said the high upfront cost can make them challenging to get started,
especially if they need to be funded by the gradual build-out of new development
over time.

Retrofits are even more challenging, since they require streets to be dug up, and
many buildings already have a lot of costs sunk into existing infrastructure.

But Wiggin argued that because district energy is so efficient, it could cut the cost of
decarbonization by requiring less build-out of the electricity network: "District
heating systems can actually compare quite favourably."



