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List of Abbreviations
AANDC
Aboriginal Affairs and Northern Development Canada
CCI
Cold Climate Innovation
CHARS
Canadian High Arctic Research Station
CMHC
Canadian Mortgage and Housing Corporation
ESC
Energy Solutions Center
HRAI
Heat Refrigeration and Air-conditioning Institute
HRV
Heat Recovery Ventilator
NHC
Nunavut Housing Corporation
RFP
Request For Proposal
YRC
Yukon Research Center
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Background
1.
At the inaugural meeting of the Tri-Territorial Technical Subcommittee in 2009 the three
Territorial Housing Corporations identified mechanical ventilators as the primary issue of
concern for northern housing. Many of the concerns were reiterated at Reference A, in summary
equipment design, installation and maintenance issues and lack of understanding and training
leading to operational issues have all contributed to a situation where building longevity and
public health have become major concerns. An energy study conducted by Yukon Research
Center within the Cambridge Bay community in June 2013, and detailed at Reference B,
substantiated the majority of these concerns.
2.
Through the Tri-Territorial Committee a project was initiated to test Heat Recovery
Ventilators (HRVs) in family housing in northern communities with the aim of installing off-theshelf products, assessing performance through the monitoring of key parameters and assessing
suitability with the ultimate aim of developing a HRV most suitable for northern living.
3.
Phase One of this project has seen the installation of HRVs in Ottawa, Watson Lake and
Whitehorse and the data that has been collected to date is already proving the worth of the
project and highlighting the need for more testing in the extreme conditions of the north.
4.
In 2012 the Municipality of Cambridge Bay submitted a Green Pilot Project to
Aboriginal Affairs and Northern Development Canada with the objective of working with
academia, government, and the Canadian HRV industry to evaluate current HRVs in Northern
conditions, with the aim of encouraging development of HRVs that are more suitable for
Northern houses and their occupants 1. For a number of reasons this project stalled and so this
project, as Phase 2 to the original Tri-Territorial Committee work, proposes to take through to
conclusion the original scope of the Municipality of Cambridge Bay proposal, Reference C.
5.
It is further proposed that a Phase Three to this project will extend HRV installation and
testing into NWT once data streaming is successfully being achieved from Cambridge Bay.
Project Site Location
6.
Situated on the South Coast of Victoria Island, Cambridge Bay is a central hub for
growth and development within the Kitikmeot region and the Territory of Nunavut. Serving as
the centre of regional government, as well as the gateway to destinations across the region and
throughout the territory, Cambridge Bay is a dynamic community with a unique blend of
contemporary socio-economic models and traditional Inuit culture. This is nowhere more
exemplified than in the fact that Cambridge Bay has been selected as the most suitable site to
house the Canadian High Arctic Research Station (CHARS)
7.
The Hamlet of Cambridge Bay has experienced continuous and significant population
growth over the past decade and the current population of 1,477 (2006 Statistics Canada Census)
represents more than 27% of the total population of the Kitikmeot region. This population
increase is expected to continue; providing significant opportunities for growth, and
development.
1
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8.
Selection of Cambridge Bay will allow the project stakeholders to study, monitor and
analyze heat recovery ventilators (HRVs) in High Arctic conditions. The data collected through
this project will, whilst building on the work conducted in Phase One, be instrumental in
evaluating the performance of HRVs in the North, increasing capacity within the community and
ultimately, increasing living conditions and reducing fossil fuel consumption in all Northern
Communities globally.
Stakeholders
9.
A list of project stakeholders, including contact details, is contained at Annex A to this
document.
Scope
10.
Building on the experiences gained through Phase One of this project it is proposed that
six housing units in Cambridge Bay, NU be fitted out with new build and instrumented HRVs.
The output from the specially selected monitors will be fed back to the data-server at the YRC.
CCI will perform data analysis and feedback to HRV manufacturers, which will lead to the
eventual development of a northern specific HRV.
11.
It is proposed that ESC coordinate the materials stage of this project. This will involve
procuring six suitable HRVs (two each of three HRV manufacturers deemed most suitable for a
northern environment) , having the HRVs instrumented in order to measure those parameters
deemed most necessary in order to determine the optimum specifications for a ‘northern’ HRV
and have the instrumented HRVs shipped to Cambridge Bay. The optimal specifications for the
generic HRVs and the requirements for monitoring parameters have been developed through
experience and consultation with government agencies and industry.
12.
Under the previous Green Pilot Project NHC and CBHA identified six housing units that
would be suitable for installation: most have experienced problems with the currently installed
HRVs and all have occupants that are willing to work with this project in order to provide
optimum results. Details of the proposed locations are contained at Annex B.
13.
It is proposed that in Oct 2013 Mr Wayne Wilkinson will conduct installation training in
Cambridge Bay and, as part of the training package, will then coordinate the six installations
using local housing authority personnel. This will help ensure that the expertise to operate and
maintain the HRVs remains in the communities post project completion.
14.
As part of the instrumentation and installation package the HRVs will be capable of
logging and transmitting monitored data via a wireless link. This data can then be transferred, via
an internet connection, to data managers and servers at remote locations. It has been assessed
that the most cost efficient and effective method will be to utilize the pre-existing Housing
Association wireless network, connecting in from the units under test via directional antennas.
The data will then be transmitted over the internet and into the YRC data server during the silent
hours when internet traffic is deemed to be at its lowest level and thereby minimizing the
possibility of packet losses.
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15.
The received data will be managed by the YRC CCI data manager and will be readily
available for access, potentially via the Cloud. YRC and ESC are investigating the possibility of
engaging a research student who will conduct data analysis and, through a formal reporting
process, will conclude on the effectiveness of the project and make recommendations for
specifications that can be used as a basis for a RFP
Current Position
16.
ESC have engaged the main installation contractor, Mr Wayne Wilkinson, who has
worked closely with the project to date, in order to make recommendations for materials, liaise
closely with Cambridge Bay on the suitability of the units under consideration and advise on the
best time to conduct installations. A copy of Mr Wilkinson’s draft proposal is at Annex C.
17.
ESC have also obtained quotations from TSCO for instrumentation and also equipment
manufacturers in order to get quotations for the most suitable HRVs in order to maximize project
benefit. Details of the proposed instrumentation and data points are contained at Annex D.
18.
The Municipality of Cambridge Bay has begun initial work on the HRAI training
proposal.
19.

CHARS have been in dialogue with Health Canada in order to obtain project buy-in.

20.
The Project will begin in earnest with the procurement and instrumentation of the HRVs
once project funding has been secured.
Training and Certification
21.
The Municipality of Cambridge Bay, Economic Development are investigating, though a
separate proposal, the potential to have HRAI training delivered to members of the local housing
corporations ahead of the installation training to be conducted by Mr Wayne Wilkinson. This
will not only build a sound knowledge base that will be of great assistance during the project
installation phase but will also a pool of fully certified HRV installers in the local community
and thereby reducing the number of installation, maintenance and operating issues that are
currently being experienced.
Project Team
22.

Instrumentation/Fitting and Testing Sensors TSCO: Charles Hache (867) 668-6588 x 204
HRV Procurement, Shipping, Installation and Testing Wayne Wilkinson: (867) 332-3221
Training/HRAI Cert Municipality of Cambridge Bay Jim MacEachern: (867) 983-4654
Data Acquisition and Storage CCI – Simon Pregent (867) 456-8643
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Data Analysis CCI – Boris Hoefs (867) 456-8637
Project Review CCI – Robert Cooke (867) 456-8637
Project Review Yukon Housing – Juergen Korn (867) 667-8636
Timelines
23.
A base-lined high level project plan is contained at Annex E to this document. The
current proposal is to have HRAI training conducted 21 – 23 Oct 2013 with installation
beginning 24 Oct 2013. It is envisaged that installation will run from 24 Oct to 11 Nov inclusive;
this includes a risk factor to compensate for weather/supply issues.
Budget
24.
A copy of the budget proposal is contained at Annex F to this document. The current
budget is at $******. This is subject to change depending on final equipment costs and the
potential for supplemented accommodation in Cambridge Bay.
Project Risk
25.

The following risks have been identified with suitable mitigation recommended:
a. Delays in installation due to weather. All parties have worked together to identify the
best time for the installation phase to progress. The project timeline includes a float
period to compensate for flight delays or installation over run.
b. Housing unit occupants do not make best use to the HRVs under test. Units have been
selected so that occupants are fully aware of the benefits of and have committed to
this project.
c. Data received at YRC is not valid or is corrupted. The YRC CCI data manager is a
key stakeholder in his project and has been intrinsically involve in the project
scoping. He is developing an automated methodology for identifying corrupted data
and this could be piloted on his project. Experience gained from Phase One, and
monitoring of data via the Cloud, will ensure that valid data is being received and
issues causing corrupt or lost data will be addressed as soon as practicable.

Report
2.
An interim report will be issued once initial installation has been completed and data
streaming into YRC has begun. It is proposed that a Research Student be engaged in order to
provide data analysis and produce a final report to include recommendations for future HRV
manufacture specifications.
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Benefits
27.
The benefits of conducting this project are multi-layered. Reference B has already
identified that HRVs in Cambridge Bay are either not working properly, have not been installed
for optimum performance or are not being used correctly. This not only detracts from the living
conditions in the units but also poses a serious health risk to occupants and is undoubtedly
increasing both heating costs and fossil-fuel consumption.
28.
Furthermore the ensuing damp and mould in the properties are reducing building life with
the associated increased in maintenance and construction costs and ecological and economic
footprints. These costs tend to be greatly amplified in the more inaccessible northern
communities.
28.
The situation in Cambridge Bay is likely to be found replicated across all northern
communities. It is therefore to the benefit of all provincial, territorial and federal agencies to
understand fully how currently available HRVs are affecting living conditions and also, if
necessary, to develop a HRV that meets specifications more suitable to the northern climate and
lifestyle.
Conclusions
30.
With the increase in building construction quality, advancements in insulation materials
and techniques and with houses getting ‘tighter’ there is an ever increasing need for adequate and
appropriate ventilation systems. This is nowhere more obvious than in the north where long, cold
winters limit the amount of natural ventilation a home is subjected to and occupants are often indoors for longer periods over the winter months. Not only does this reduce the longevity of a
building as a result of damage due to mould and dampness but also significantly increases the
risk of ill-health to occupants as a result of damp and contaminated air. Studies have
demonstrated that current Heat Recovery Ventilators are, for a number of reasons, not meeting
the rigors of the northern environment.
31.
Support for and completion of this project will not only provide sufficient data that, when
analyzed, will allow for the drafting of a specification leading to the manufacture of a more
appropriate HRV but will also aid in the understanding of how optimum use can be made of
ventilator systems in the north whilst benefiting the health of housing occupants.
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