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2.3 Ventilation 

Outdoor air: For offices, the required quantity of outdoor air 

was determined using the ASHRAE 62.1 standard, using the 

Ventilation Rate Procedure. A total nominal flow rate of 900 

CFM is required for offices (Ez = 1). The outdoor air is 

supplied via a DOAS with heat recovery on the exhaust. 

Given the low flow rate required, the type of system chosen 

is an ERV with enthalpy recovery (sensible efficiency 67%, 

latent efficiency 45%). The DOAS supplies fresh air to the 

return of the zone fan-coils. Ventilation operates on schedule. 

For dwelling units, the outdoor air flow was calculated using the regulatory method requested by local 

authorities: National Building Code section 9 (method based on the CSA F326 standard). Each unit has its 

own dedicated ERV (nominal flow 100 CFM, sensible 

efficiency 66%, latent efficiency 46%). Each air exchanger 

feeds its flow into the return of the geothermal heat pumps 

of the dwelling units. 

Indoor air quality: The office ventilation system has a 

MERV 8 filter, as do the office zone fan-coils which operate 

in recirculation. Geothermal heat pumps in dwelling units are 

equipped with a MERV 8 filter. The outdoor air supplied by 

the ERVs is connected upstream of this filter in the return of 

the heat pumps, although the air is already filtered in the 

ERVs directly.  
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2.4 Heating and cooling 

Geothermal heat pumps are used to handle 100% of heating and cooling loads in offices and dwelling units. 

The geothermal loop is made up of 5 closed-loop vertical boreholes in which propylene glycol circulates. The 

boreholes are 425 ft deep. A pump is dedicated to geothermal wells. 

Offices: The offices are equipped with two glycol-to-water geothermal heat pumps. The heat pumps supply 

two hydronic loops: a chilled water loop and a low temperature hot water loop. Heat pumps can operate in 

heating mode or in cooling mode. Each heat pump has its primary pump on the source and load sides.  

 Heating capacity: 61 500 Btu/h each at 32°F on source, COP 2.9  

 Cooling capacity: 68 400 Btu/h each at 77°F on source, EER 14 
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Achieving Zero Carbon Building (ZCB) certification is in itself an innovation since this certification was 

relatively new when the project was designed. It certifies a neutral carbon footprint considering the whole 

balance: embodied carbon, operational carbon, fugitive emissions, and residual carbon offset.  

On the load side of glycol-to-water geothermal heat pumps for offices, there are two storage tanks: one for 

hot water and one for chilled water. These tanks make it possible to absorb sudden load variations on the 

hydronic loops, avoiding compressor cycling, limiting electrical peaks, and allowing tighter sizing of heat 

pumps. Also, the tanks allow a certain volume of chilled water to be available even when the heat pumps 

operate in heating mode, vice-versa. This helps meet hybrid mid-season loads if required. 

As geothermal boreholes are sized to meet full heating load, heating his provided with great COP even during 

peak periods. Combine to storage tank, this strategy allows to reduce electric winter peak demand which 

is a major problem in . The building contributes to the province peak management effort.  

In terms of water conservation measures, office toilets include hybrid waterless urinals (a flush of 3.8 L 

every 72 hours).  

5. Operation and maintenance  

Periodic maintenance of the systems is carried out by an external subcontractor. However, the building is 

operated by employees of the architectural firm. It was therefore important that the control and operation of 

the HVAC systems was simple. A low-tech approach was therefore chosen for the design of the control 

system. 

Offices: A centralized controller integrates the programming of the fan-coils. Each zone is equipped with a 

room thermostat whose demand controls the fan-coil hydronic coil valve and the radiant floor valve. The 

DOAS operates according to a schedule consistent with office occupancy hours. The chilled water storage 

tank is maintained at 45°F and the hot water storage tank is maintained at 97°F (low temperature). The 
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recommended in terms of controls to reduce costs and complexity. The selected heat pumps have their own 

integrated circulator, which made it possible to reduce the costs of pumps installation and connection to the 

site. The quantity of zone fan-coils was minimized by combining zones with the same thermal demand profile 

on the same unit. Noted that the roof, windows, geothermal heat pumps and ventilation systems, due to their 

energy performance, benefited from a subsidy from  (electricity energy supplier), via their 

program called . 




