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Design to Completion:
Passive House MURBs in
Ontario & Lessons Learned
Throughout Construction
By Josie Costantini, Project Manager, Schilthuis Construction Inc.
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n my experience, conventional building
design and construction are done in three
simple stages. First is the concept—the
owner and designer will discuss the needs,
building use, size, location, budget, etc., to
get a basic idea of what is required for design. Next is the design—the architect and
engineers will design the project based on
the owner’s requests. Last, the awarded
constructor will receive the plans and build
according to these plans and drawings. To
adapt this process to Passive House buildings, a few added steps will be required.
The building at 500 James Street North
is a collaboration between Indwell Community Homes and James North Baptist
Church. There are 45 residential units
from the second to fourth floor, ranging
from one to two bedrooms. The basement
and ground floor are used for the church
and include a gym, atrium, kitchen, chapel,
offices, and youth spaces. The building was
pre-certified under the Passive House Institute (PHI) standard and is going for full
certification.
For this project, we made the switch from
exterior spray foam insulation to mineral
wool. Unlike spray foam, if there is an issue
with the air barrier or sealants beneath, we
can simply remove a few pieces of the insulation to double-check where air / water leakage might be occurring. With the spray foam,
we learned on our last building that once
sprayed, you are locked in. For this reason,
we waited to do our spray foam until the air
testing was completed. This put a delay on
our exterior progress and caused some sequencing issues. This time around, we were

able to proceed with the insulation prior
to the air test, with confidence that we can
remove a section of the insulation, should
there be a leakage concern. This allowed us
to make great progress on the exterior of our
building while waiting for all windows and
doors to be installed.
At 256 Parkdale Avenue North, also
known as McQueston Lofts, a four-storey,
multi-unit residential building is situated.
McQueston Lofts consists of 50 residential,
one-bedroom units, a library on the first
floor, and community spaces / offices. This
is another building with Indwell Community
Homes—and our first Passive House that implemented and installed solar panels.
The construction of this building is structurally wood framed, using the ZIP sheathing system as the primary air barrier. Special
care had to be given during construction, as

the nails often punctured the zip sheathing
due to the pressure in the compressor. All
holes were covered with Zip Liquid Flash to
ensure efficacy of the air barrier. This building was designed and built to the PHIUS
standard, the Passive House standard that
is based out of the U.S. Although it slightly
differs from the PHI standard, the premise
is the same, and it challenged us to learn
something new.
Our McQueston lofts project was not
only our first all-wood Passive House; it also
included a few additional new details. In the
photo below, you will see a fire-proofing
putty pad. This is to put behind all junction
boxes in the units to create a tight seal for
unit-to-unit compartmentalization requirements. This added costs, but after unit air
testing, we know it helped us achieve the targets we required from suite to suite.

A putty pack used behind electrical boxes to help achieve compartmentalization air sealing.
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A view of McQueston Lofts being built using Zip sheathing, tape, and liquid flashing.
To successfully complete a Passive House
multi-unit residential building, there needs to
be a new process. One addition is cost optimization. Passive House, depending on the
design, can sometimes have an upcharge to
your conventional build. Costs are especially important for the low-income multi-unit
residential buildings (MURBs) that already
have tight budgets. Details are reviewed in
pre-construction or on-site to determine
the most cost-effective way to achieve the
energy savings required—meaning, sometimes changing details to be less Passive
House-friendly, if the cost effects greatly outweigh the slight difference in energy savings.
The next consideration is resiliency. It’s
largely important to make sure the Passive
House details and products being used in a
MURB will stand up to the everyday wearand-tear from tenants.
Lastly, we must think about final use.
The Passive House model will need to be designed for the proper building use. To make
sure the building will perform as well as it was
designed, a realistic expectation of the tenant
use should be thought of during the design
stage.
COST SAVINGS
As we learn and build, we hope to implement the strategies learned into our future
buildings. One cost-saving opportunity was
realized at our McQueston lofts project,
where there was no insulation designed directly under the footings in the areas of the building that have no basement. This eliminated a

lot of labour for forming and costs to supply
the high-density structural insulation that
would have been required under the footings.
This was an ideal area to save costs without
jeopardizing too much heat loss.
However, there are also items that cost
more than anticipated. A torch on roof membrane—if the project allows—helps with
quality and timing. This can be applied in any
temperature, unlike the peel-and-stick membranes that really should not be applied in the
freezing—a large issue we face in Ontario climates. Extra air tests are also something you
will never waste your money on. We did a few
preliminary tests as well as a compartmentalization test to ensure we were on the right
track. There’s nothing worse then getting to
the end and not passing.

RESILIENCY
Installing non-Passive House certified
doors is one of our biggest lessons learned from previous projects. At our previous project, we had to remove the Passive
House doors because they were having to
be re-adjusted every few days due to the
weight of the triple-pane doors. This was
just not feasible for a multi-unit residential
building, where these doors are opening
and closing countless times a day. Because
other areas of our buildings on both James
Street and in McQueston Lofts were performing so well, we had a little bit of play in
the model to delete these, in order to have a
building that functions and lasts. However,
other solutions such as multi-point locking
or a higher quality certified door were also

The section of the foundation that was insulated up the walls, but not under the footing, as there
is no basement.
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solutions that could have been implemented
and explored.
Window quality is an important area to
focus on for cost, resiliency, and final use. It
is key to the life of the building. Remember,
these are heavy, triple-pane windows being
installed in tenant spaces. These windows are
going to take a lot of use and abuse and need
to be able to withstand that. In our experience with windows, we have found you get
what you pay for.
Lastly, high-quality HVAC systems promote resiliency. Our HVAC systems have

changed since our first Passive House build.
All of our buildings are now adapting to
the VRF air system. This allows simultaneous heating and cooling in the building,
which decreases the risk of overheating and
increases occupant comfort.
FINAL USE
The final use of the building is sometimes
overlooked if the goal is too focused on meeting a standard. Multi-unit residential buildings
cannot be designed the same as single family
home Passive houses; there are too many

variables in MURBs. The main variable being
that tenants and tenant behaviour cannot be
relied on to help your building function. Natural ventilation is a prime example. We cannot
guarantee tenants will do what is requested
or assumed of them. Maybe there are some
tenants who will not open their windows at all.
Maybe there are some that leave them open
all year round. This just cannot be predicted
or controlled in buildings like these.
TIMELINES
Timelines and sequencing Passive houses are some of the biggest changes from a
conventional build. Sealing the building and
testing are one of the main drivers for moving things forward on-site. Air testing drives
the interior and exterior finishes, so it cannot
be stressed enough that you need to get your
building sealed as soon as possible to avoid
any delays.
Another big timeline issue we face is the
delivery of the windows. We typically order
windows from overseas; these could take
three months to get to our site, not including
delays. However, this could change soon, as
different local window companies in Ontario
are beginning to produce highly efficient,
certified, and cost-effective windows.
Passive House buildings are all about learning and growing. Do not be frustrated when
things do not go right on the first project. Keeping track of what has worked in the past—and
what did not—will make sure it gets adapted
in the next building to avoid future problems.
Building a Passive House, low-income,
multi-unit residential building is not that
different from a conventional build, other
than that you must also pay extreme attention to items like the cost, the future, tenant
use, and the timeline.
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Josie Costantini is a project manager at
Schilthuis Construction Inc., which has been
specializing in industrial, commercial, and
multi residential construction for 69 years. A
certified Passive House consultant with a BA in
Architectural Science and a Master’s in Building Science, Josie enjoys the creative problem-solving of Passive House projects. Working
with Schilthuis Construction for the past four
years, Josie has been closely involved in the
pre-construction and construction phases of a
few Passive House MURBs in Hamilton, Ontario, and by the end of 2021, Schilthuis will
have built seven MURB Passive House buildings and three additional buildings in 2022.
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