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Key Points
1.District heating is fuel flexible infrastructure

2.District heating is not appropriate everywhere

Å Individual building solutions can be superior

3.District heating in the Arctic is high capital cost, but so is fuel

4.There is a reason Arctic communities have developed DH systems

5.Canada can learn from Greenland (Denmark) & Svalbard (Norway)

6.Canada can be a (biomass) fuel exporter to improve energy security

7.Biomass + district heating is powerful, but also consider individually

Å District heating using wasted heat from diesel generators

Å Pellet supply for individual building heat



Building Space and Hot Water Demand



Energy Consumption in Sweden

Å 58% renewable energy, 65% non-emitting



Energy Consumption in Denmark

ÅWind provides 50% of electricity SUPPLY (not capacity)



Bioenergy Demand in Sweden



Bioenergy Demand in Denmark



Population Served by Heat Networks

Five Leading EU-27 Countries for TOTAL
Renewable Energy Market Share (30-55%)



What is District Heating?

District heating is an underground 
network of hot water pipes 
connecting buildings to a central 
energy facility. For low carbon 
systems, biomass is the most 
common fuel choice.

Energy 
Centre



Transmission Pipes



Distribution Pipes







Heat Transfer/Interface Unit



Heat Transfer/Interface Unit





Thermal Energy Storage



Sweden District Energy by Fuel



Arctic District Heating Examples



Svalbard



Longyearbyen, Svalbard



Longyearbyen, Svalbard



Svalbard District Heating

Å Main community is Longyearbyen (1,750 residents)

Å Community-wide, above ground district heating system 

Å Coal-fired combined heat and power plant (8 MWe/20 MWth)

Å Current plant constructed in 1982, coal is local fuel

Å 100 years of coal providing heat and power

Å /ƻŀƭ ǳǎŜ ŜƴŘŜŘ ƛƴ нлнр ǘƻ ƳŜŜǘ bƻǊǿŀȅΩǎ Ŏƻŀƭ ǘǊŀƴǎƛǘƛƻƴ Ǝƻŀƭǎ

Å C$30 M CapEx to switch to diesel

Å Diesel supposed to be stopgap before renewables

Å Must purchase diesel on open market ς much higher cost



Greenland



Greenland
Å 16 district heating systems, 23 district heating plants

Å State energy company: Nukissiorfiit

Å Heat recovery from diesel generators, oil boilers, electric boilers, waste-to-energy

Å Combination with hydropower to address seasonality

Å New combined heat and power waste-to-energy plants built in Nuuk and Sisimiut

Å Both 8.2 MWth; Nuuk has ORC (350 kWe)
Å Almost all heat for Sisimiut, 10% for Nuuk

Å Waste is negative cost fuel

Å WtE: Huge environmental & cost benefits

Å Good marine infrastructure (unlike Canada)



Ilulissat, Greenland

Å Population of ~4,700

Å 22.5 MWe hydropower plant BUT heat distributed by DH network


