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Unitech Construction Management Ltd.
As Agents for District of North Cowichan – Civic Building
ATTN: Derek Chichak
#200 – 1530 56st, Delta, BC, V4L 2A8

Project No: C19-727

April 30, 2020
REGARDING: North Cowichan Civic Building – Net Zero Energy Analysis R0
Dear Derek:
This report presents a summary of the energy modeling analysis we’ve completed to date for the
proposed Civic Building in the District of North Cowichan, BC. Given the alignment of this project’s
design with the Fort St. John (FSJ) project, we have developed this analysis accordingly, and are
focused on delivering the same target of Net Zero Energy performance.
Using the programmatic data provided by KMBR Architects, the development has been modeled
using IES<VE>, a dynamic annual modeling program. The included preliminary geometry is shown in
Figures 1-4. The model includes room by room detail, with the current FSJ glazing design.
Figure 1: Initial North Cowichan Civic Building design as modeled in IES<VE>, viewed from the Southwest.
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Figure 2: Initial North Cowichan Civic Building design as modeled in IES<VE>, viewed from the Southeast.

Figure 3: Initial North Cowichan Civic Building design as modeled in IES<VE>, viewed from the Northeast.
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Figure 4: Initial North Cowichan Civic Building design as modeled in IES<VE>, viewed from the Northwest.

ENERGY MODELLING NARRATIVE
When using energy modelling as a design tool, the process of finding an optimal design for a particular
energy target requires a combination of intuition and experience. We find the process is most easily
understood by the reader if the target-hunting process is explained as a narrative, prior to
summarizing the findings. Our process narrative follows and refers to a scenario performance
summary in Table 1 and a modelling input summary in Table 2.
Scenario #1 – Building on the brain trust developed through the Fort St. John process, we begin with
the already optimized building massing + orientation and moved it to the North Cowichan climate
zone (Victoria International Airport weather data). Scenario #1 is a baseline of the optimized building
as outfitted per National Energy Code for Buildings (NECB) 2011, with gas boiler heating and no heat
recovery on ventilation. Ventilation rates assume general office use through-out. Massive cooling
dominance is noted, with 21 kWh/m2 heating, 76 kWh/m2 cooling, and an overall energy use
estimate of 825,000 kWh.
Scenario #2 - We applied the optimal building envelope and HVAC systems currently used in the Fort
St. John design, as well as the drastically reduced lighting and equipment energy intensity levels.
Energy consumption decreases by nearly 80%, building remains cooling dominant, with 6kWh/m2
heating, 27 kWh/m2 cooling, and an overall energy use estimate of 174,000 kWh. Results suggest
envelope performance level is excessive, building is dominated by internal gains.
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Scenario #3 - We reduced the building envelope R-values to minimal levels. Resulting performance is
largely equal to #2, with 12kWh/m2 heating, 25 kWh/m2 cooling, and an overall energy use estimate
of 178,000 kWh. Suggests that R-value is not key to low energy performance in this climate.
Scenario #4 – Ventilation rates increased to include detailed occupancies, per Fort St. John
Mechanical Schematic Design. The result is largely increased heating energy required to maintain
temperature setpoints, even with heat recovery ventilation. Resulting performance is heating
dominant, with 59kWh/m2 heating, 32 kWh/m2 cooling, and an overall energy use estimate of
214,000 kWh. Ventilation is now dominating the energy balance, R-value remains flexible.
Scenario #5 – Detailed solar shade geometry added to the model, as shown in Figure 5. Results in
slight heating increase, with a 45% reduction of cooling demand. Performance summary of
60kWh/m2 heating, 21 kWh/m2 cooling, and an overall energy use estimate of 207,000 kWh. Solar
shades offer a clear net benefit to the project and will also reduce solar glare on South facing desks.
Figure 5: North Cowichan Civic Building design as modeled in IES<VE>, with solar shades, viewed from the SE.

Scenario #6 – Daylight simulation added using the Radiance module within IES. Radiance calculates
the available daylight on a workplan height sensor in each room through each hour of the year, and
then uses that data to dim the lights accordingly, maintaining a steady overall lighting level. Results
show daylight-sensor lighting controls offer a 25% reduction in annual lighting operation, if sensors
are used in all rooms with windows. This lighting use reduction also reduces cooling demand.
Performance summary of 61kWh/m2 heating, 19 kWh/m2 cooling, and an overall energy use estimate
of 188,000 kWh. The building’s East:West elongated profile offers excellent daylight penetration,
proven by these excellent performance numbers.
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The building’s 3rd storey roof appears capable of hosting up to a 185kW solar PV system, which we
estimate could generate at least 190,000kWh annually. Thus, Scenario #6 offers a good basis for Net
Zero Energy design on this project.
Table 1: North Cowichan Civic Building energy modelling scenario summary. Models inputs shown in Table 2.

Table 2: North Cowichan Civic Building energy modelling scenarios, summary of model inputs. *Lab and toxic substances
room ventilation systems less effective due to 0% leakage requirements.
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CONCLUSIONS
With commercial and institutional spaces, the key to unlocking high performance design is to make
dramatic effort towards reducing internal overheating by lighting, equipment, and solar gains. By
doing this, the standard toolbox of super-insulation, airtightness, and heat recovery ventilation
becomes most effective. For the North Cowichan Civic Building, ventilation heating load and internal
gains dominate the building’s performance, even with extreme attention to conservation measures.
Our analysis shows that Net Zero Energy performance appears achievable on this project, by
implementing the Fort St. John floorplan and massing, assuming that the team can successfully reduce
lighting and equipment power densities down to the required level (no small task). This will require
an aggressive daylighting strategy, making use of the atrium and clerestory window elements to
minimize daytime lighting requirements. As the building is occupied 24/7; daytime savings will have
to offset nighttime lighting requirements.
Extreme building envelope performance is far less effective at saving energy in the North Cowichan
climate than in Fort St. John. The above analysis shows that greater flexibility in R-value is available
to the design team, and the warmer climate would allow for a lower performance window frame as
winter condensation is a lesser risk.
The recommended ventilation strategy includes 90% effective heat recovery units for the cell block
and main building areas, with fixed plate / zero leakage heat recovery ventilation for the 3rd floor lab
area. We recommend an air source heat pump VRF heating and cooling strategy, with sufficient cold
temperature performance to maintain an annual heating COP of 3.
We trust the above analysis informs the design team’s decisions. Once building envelope If capital
cost estimates can be developed for the three target designs (NZE, PHIUS+, and PHI) then we can
combine that with our operational estimates to develop a life cycle cost comparison.
We’re happy to discuss this information further to ensure the project goals are met.
Yours truly,

Stuart Fix, P.Eng.
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