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The word “ullivik” means “a place to stay or wait” in 
Inuktitut, a language spoken by Inuit. This is a good 
illustration of the work of the Ullivik Heath Centre, 
which is dedicated to temporarily accommodating Inuit 
convalescents who are hospitalized in nearby Montreal 
and their relatives. The efficient design of the health 
center, which opened in December 2016, is primarily 
based on the creation of a low temperature glycol loop 
for envelope and outdoor air heating and preheating of 
domestic hot water. 

 The 65,000 ft2 (6039 m2) build-

ing incorporates many sustainable-

development and energy-efficient 

measures that translated into 

43.7% energy saving with respect 

to Canada’s MNECB 1997 (Model 

National Energy Code for Buildings) 

reference building, which is 

equivalent to 32% less than ASHRAE 

Standard 90.1-2007 reference energy 

consumption. It has had a 100% occu-

pancy rate since it opened. 

The center is spread over four 

floors and a basement. The base-

ment houses the main mechanical 

and electrical rooms, two offices, 

the employees’ locker room and toi-

let facilities. The T-shaped ground 

floor includes a reception and rest 

area, an administrative section and 

a catering area with a shipping/

receiving zone. The second, third 

and fourth floors are L-shaped and 

house patient rooms and some com-

mon areas (corridors, laundries). 

The design-build approach,  

adopted since the start of the 

project, allowed the design team 

to optimize occupant comfort, 

energy performance and building 

sustainability while respecting the 

budget and the needs of the owner. 

An energy simulation model was 

created early in the design process 

and was used to demonstrate to the 

customer the financial viability of 

the proposed concept compared to 

an original design using variable 

refrigerant flow (VRF) technology. 

Built with the goal of maximiz-

ing energy performance and 

occupant comfort, Ullivik is 

designed to meet hospital and 

clinic ventilation requirements 

of ANSI/ASHRAE/ASHE Standard 

170-2008, Ventilation of Health Care 

Facilities. 

Installed water to water heat 

pumps are designed to meet the 

needs of air conditioning year-

round. The heat pump condenser 

loop is used as a thermal water loop 

that distributes heat to room fan 

coils, outdoor air units and domes-

tic hot water preheating systems. 

Connected on this same loop are dry 

coolers to remove the excess heat in 

summer; during cold periods, con-

densing boilers are used to add heat 

to the loop when required. 

To maximize heat recovery, the 

toilet exhaust, general building 

exhaust, main electrical room and 

server room can be mechanically 
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cooled using the chilled water generated by the water 

to water heat pumps whenever required to transfer the 

condenser heat to the thermal loop. 

Energy Efficiency 
The building chillers’/water to water heat pumps, 

a dry cooler and condensing boilers are connected to 

the building’s low temperature (104°F [40°C]) glycol 

loop, on which the center’s efficient design is pri-

marily based. The loop is fed with heat by the heat 

pump condensers as the first stage of heating and 

then by the condensing boilers as the second stage. 

Excess heat is removed from the loop through the dry 

coolers. 

Chillers operate year-round to 

meet the building’s cooling needs. 

In winter, when the cooling load is 

reduced and limited mainly to air 

conditioning internal zones, the 

chillers operate in heat pump mode 

to transfer heat from internal areas, 

processes and exhaust air to the 

thermal heat loop. The main sources 

of heat recovery are the toilet and 

general exhaust, the electrical room, 

the server room, the elevator room 

and the heat rejection of the refrig-

eration compressors in the walk-in 

freezer and the trash room. 

The administrative area is heated 

and air conditioned by a variable vol-

ume rooftop unit serving variable air 

volume (VAV) boxes and fan power 

mixing boxes (FPMB) in the zones. 

The perimeter zones are heated by 

hot water coils installed in the duct 

after the VAVs/FPMBs. Elsewhere, 

heating and cooling are mainly done 

by single coil fan coil units with six-

way valves that circulate either hot or 

chilled water as needed. The selection 

of low temperature heating coils pro-

motes the effectiveness of condens-

ing boilers and maximizes the use of 

recovered heat. 

Kitchen hoods are equipped with 

intelligent control to modulate the 

evacuation and supply of fresh air 

depending on the cooking activities. 

Opacity and temperature sensors 

are installed in the hoods. The hood 

exhaust fan and the kitchen fresh 

air intake system are equipped with 

variable speed drives. 

Advertisement formerly in this space.
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The building is ventilated according to hospital and 

clinic ventilation standards (two air changes per hour 

for outdoor air and six air changes per hour for ventila-

tion) as per the CSA standard imposed by the tenant (the 

provincial government). The rooms are ventilated by fan 

coil units selected to ensure four air changes per hour. 

The other two air changes per hour are provided by 

treated fresh air that is delivered directly to the rooms by 

the dedicated outdoor air systems (DOAS); the delivered 

air is at room temperature (air-conditioned, dehumidi-

fied and/or heated according to the season). 

The main energy-efficiency measures are: 

 • Heat recovery to heat the building envelope and 

fresh air and to preheat domestic hot water. The main 

sources of heat recovery are mechanical cooling, when 

required, toilets and general evacuation, electrical 

room, and server room. Other sources are heat rejection 

from compressors of walk-in freezers and trash room;

 • High-efficiency modular rooftop unit with integrat-

ed variable speed drive and modulating compressors for 

the administrative area; 

 • On-demand ventilation strategy in the administra-

tive area; 

 • Control system for ventilation, heating and air-con-

ditioning systems including pumps (centralized control 

with remote access). 

 • Efficient lighting and lighting control in high den-

sity areas.

 • Variable speed drives on all water circulation 

pumps. 

 • ECM motors in all fan coils and series fan power 

mixing boxes (FPMB). 

 • Intelligent hood control and variable volume venti-

lation systems for the kitchen and cafeteria. 

 • Low temperature heating coils. 

 • Efficient windows (thermally broken, double glaz-

ing, low-e and argon filled). 

Indoor Air Quality 
Ullivik Health Centre was designed to meet the more 

stringent of Standards ANSI/ASHRAE/ASHE 170-2008 and 

ASHRAE Standard 62.1-2010. Ventilation air is mainly dis-

tributed to occupied spaces by wall grilles in the patient 

rooms and ceiling diffusers in the administrative, recep-

tion and catering area. Air is supplied at a temperature 

between 55°F and 65°F (13°C and 18°C) in cooling mode 

and between 75°F and 85°F (24°C and 29°C) in heating 

mode. To ensure thermal comfort in patient rooms and 

perimeter zones on the ground floor, a trickle heating sys-

tem using electrical baseboards is installed. The electrical 

baseboards are authorized to operate at outside tempera-

tures below 32°F (0°C) (adjustable per zone through DDC) 

and are modulated by triacs. 

Outdoor air brought to the building is controlled and 

metered via DDC. A demand-controlled ventilation strat-

egy was implemented to optimize the treatment of the 

administrative area’s outdoor air. Outdoor air systems are 

equipped with MERV 13 filters and MERV 8 prefilters. 

A pressure control loop ensures that the building is 

maintained at a slightly positive pressure with respect to 

the exterior. 

All materials, adhesives, sealants, paints and coatings 

used during construction are low-emitting materials. 

The Ullivik Health Centre stands out for its level of ther-

mal and acoustic comfort and the quality of its indoor 

environments; occupant welfare is enhanced by effective 

management of fresh air, heating, cooling and lighting. 

Innovation 
The energy performance of the concept of centralized 

water-based heating and cooling is not a surprise or an 

innovation since this concept has existed for a long time 

and has been used in many energy-efficient projects. 

However, the demonstration of the financial viability of 

this concept compared to other less expensive concepts, 

such as VRF systems, is based on a several innovative 

elements such as: 

 • The creative approach and value engineering 

performed on conventional ways of design and instal-

lation have reduced the overall cost of installation. For 

example, the non-conventional Delta T (15°F) used 

in the condensing loop along with the Delta T control 

The Ullivik Health Centre in Dorval, QC, Canada, gives a comfortable place to stay for conva-
lescing patients of nearby hospitals and their families.
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taking full advantage of the thick single coils primarily 

designed for cooling.

 • In coordination with the architect and the owner, 

maximizing the heat recovery by facilitating/optimiz-

ing the layout of mechanical rooms and the positioning 

of the main HVAC systems to make the heat recovery as 

viable as possible. 

 • The design of a semi-instantaneous domestic hot wa-

ter heating system and the use of heat recovery as a first 

stage with a sequence of operation that allows the temper-

TABLE 1 Energy savings comparison for first year of operation (Jan. 5, 2017 to Jan. 3, 2018).

Energy Consumption and Cost

kWh m3 ekWh GJ $

Reference Building* 2,140,113 273,797 5,014,987 18,054 266,956

Proposed Building 
(As Per Utility Bills)

1,359,064 40,104 1,780,156 6,409 130,322

Savings 781,050 233,693 3,234,831 11,645 136,634

36% 85% 65% 65% 51.2%

* Natural gas consumption normalized with heating degree days

ature of the thermal water loop to modulate to maximize 

the recovery according to the season. The control of the 

chillers in a heat pump mode allowed us to control the 

leaving condenser water temperature up to 130°F (54°C) 

in certain conditions to maximize heat recovery and re-

duce the domestic hot water second-stage heating. 

Operation & Maintenance 
All systems installed in the project have been designed 

to provide increased longevity of the facilities. The choice 

helped reduce the piping cost. In addition, 

the piping connections of the fan coil units 

(including the six-way valve) were premount 

and verified in the shop, which cut the instal-

lation cost. Last, the choice of piping material 

contributed to the cost savings: piping in the 

risers was black steel, and piping in the corri-

dors between the shafts and the fan coil units 

was in PEX pre-insulated pipes. 

 • Maximizing the use of recovered heat by 

designing low temperature heating systems, 

Advertisement formerly in this space.
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of materials and systems has been made with a view to 

sustainability to minimize the use of energy resources in 

the context of building operations. The energy efficiency, 

the service life, the ease of maintenance of the selected 

equipment, the accessibility and the extended life expec-

tancy were in the main selection criteria. 

To ensure the continuity of the energy performance 

of the building, all HVAC equipment is centralized on a 

state-of-the-art energy management and control system 

(EMCS), which makes the operation fully automatic 

with no intervention required other than regular main-

tenance. Training on the operation and trending of the 

equipment was delivered to the Ullivik operation team 

upon completion of the HVAC system commissioning. 

The commissioning process and the energy monitoring 

allowed us to fine-tune some design parameters, which 

include adjustment of temperature setpoints and start 

and stop of the night setback strategy (in the administra-

tive and catering area) to maximize energy savings with-

out affecting comfort or creating electric demand peaks. 

Cost Effectiveness 
The Ullivik Health Center was designed to exceed 

the Model National Energy Code for Buildings 

(MNECB-1997) by 43.7% in terms of energy consumption 

and 32.3% in terms of energy costs. 

The simulated energy savings is 8,663 GJ/yr 

(8.2 million kBtu/yr), which is 43.7% of the energy con-

sumption of the corresponding MNECB reference building. 

The simulated energy cost savings are $92,317/year, 

which is 32.3% lower than the energy cost of the corre-

sponding MNECB reference building. 

In its first year of operation (from Jan. 5, 2017, to 

Jan. 3, 2018), energy savings totaled 11,645 GJ/yr 

(11 million kBtu/yr) or 64.5% of the energy consumption 

of the corresponding MNECB reference building after 

normalization with heating degree days. Energy cost 

savings in the first year are $136,634/yr, which is 51.2% 

lower than the energy cost of the corresponding MNECB 

reference building. The results of the first year of opera-

tion are shown in Table 1. 

A measurement and verification program has been 

set up to monitor the energy performance of the build-

ing and ensure the sustainability of energy savings. 

This project is a demonstration of the viability of the 

centralized heating and cooling concept with central-

ized water cooling and heating. This is despite a higher 

initial capital cost compared to other concepts that were 

less expensive at installation but also less efficient and, 

therefore, more expensive considering the overall life 

cycle of the building. 

The adopted concept was compared to the decentral-

ized variable refrigerant volume (VRF system) heat 

pumps. The difference in the cost of installing HVAC 

systems between the two concepts ($650,000) was totally 

offset by the energy-efficiency grants, not to mention the 

synergies offered by central cooling/heating (such as the 

reduction of the life and safety generator capacity and 

the domestic hot water heating plant). 

This optimization of the energy performance of HVAC 

systems also ensured better occupant comfort and had 

other economic impacts such as: 

 • Reduced energy and operation costs with highly ef-

ficient HVAC concepts installed. 

 • More flexible building operation: mechanical sys-

tems are all controlled by an energy management and 

control system that allows the building operations team 

to effectively monitor and manage the building operation 

and respond to changes. Considering the special nature 

of the center’s clientele, this flexibility was crucial.

 • Noise reduction thanks to the ECM motors and 

adequate dimensioning of the fan coils and the coordi-

nated location of the main mechanical room. 

 • Increased building value due to lower operating 

costs and longer service life of selected equipment and 

due to the elimination of refrigeration lines throughout 

the building had the VRF concept had been used. 

Environmental Impact 
The project prevented the emission of 408 tons of 

CO2/year into the atmosphere. This is the equivalent of 

planting 10,465 trees or removing 60 cars from the road. 

In addition to avoiding greenhouse gas (GHG) emis-

sions, the project consumes less drinking water than a 

conventional cooling tower project through heat recov-

ery and dry cooler. 

This project included several measures reducing the 

environmental impact: 

 • The significant reduction in the amount of refriger-

ant in HVAC equipment compared to a VRF system; 

 • The use of low emission materials; The proximity to 

public transportation (direct access to bus stops); 

 • The reduction of light pollution; 

 • A recycling company recycling construction waste.  


