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What is a Net Zero Energy 

Building? 

Å It is a building where all energy used on site is produced from 

renewable energy produced at the site.

Å Net Zero Source Energy:  the energy is not only produced on 

site but also could be transferred from out of site.

Å Net Zero Energy Cost: The cost of energy of the building is 

balanced by the sale of energy produced on site.

Å Net Zero Energy Emissions: The non-renewable energy, 

which would generate emissions, used by the building should 

not be greater than emissions-free renewable energy produced 

by the building.
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Provisions at ETB Towards 

NZEB

ÅLighting control.

ÅHVAC system uses an 

enthalpy wheel (a 

regenerative heat 

exchanger).

ÅThe use of free 

cooling.

ÅWhite Roof.
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Relationship of NZEB and Leadership 
in Energy and Environmental Design 

(LEED)

Å The LEED rating system is based on six main areas:-

1. Sustainable Sites

2. Material and Resources

3. Water Efficiency

4. Energy and Atmosphere

5. Indoor Environmental Quality

6. Innovation and Design Process.

Å NZEB is in-line with the requirements of the last 
three areas.
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Where one should focus? 

Typical Energy Requirements of a Building

Percent of Total Building Energy Use for 

Commercial/Institutional Sector 

Space Heating 54.34%

Water Heating 7.86%

Auxiliary Equipment 9.51%

Auxiliary Motors 10.52%

Lighting 13.21%

Space Cooling 3.53%

Street Lighting 1.03%
Source Natural Resources Canada, Handbook 2006 Data
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How can we achieve Net 

Zero Energy Buildings?

ÅDemand Side - reduce consumption of external 

energy resources.

ÅSupply Side - increase site production of energy.
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Available Technologies

ÅA Passive technology does not require a prime-

mover, it relies (sometimes in-part) on forces of 

nature.

ÅAn Active Technology is usually involving 

mechanical equipment (a prime-mover). 
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Some Active Methods

ÅGeothermal heat pumps.

ÅFan assisted free cooling.

ÅPump assisted thermal storage.

ÅEnthalpy wheels.
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Some Passive Methods

ÅUse of day lighting.

ÅThermal insulation.

ÅAir tightness of buildings.

VThermal storage.

VSolar heating and cooling.

VSolar natural ventilation. 
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Partnership with Public Works and 
Government Services Canada 

(PWGSC)

ÅPWGSC owns and operates all Federal Government buildings in 

Canada.

Å They recognized the need for Net-zero energy buildings.

Å A Partnership has been formed between TPL, Civil Engineering 

at Mac and PWGSC in the area on NZEB.

Å The main objective of this partnership is to investigate the viability 

and state of knowledge of various technologies that can be used 

to achieve NZEB, especially at the construction stage.

Å A thorough review of these technologies has been carried out.  
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The use of Hollow Core Concrete 

Slabs  (1 of 2)

Barton, P; Beggs, CB and Sleigh, PA, A theoretical study of the thermal performance of the TermoDeck hollow 

core slab system, APPLIED THERMAL ENGINEERING (2002), 22 (13): 1485-1499
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Hollow Core Concrete Slabs

(2 of 2)

ÅSummer cooling through free cooling.

ÅWinter heat storage of excess solar heat gains.

ÅIt reduces total energy required to condition the building.

ÅIt helps in shifting the building air conditioning load, 

which reduces the peak demand on the electrical grid  

(new fee-structure).
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Hollow Core Concrete Slabs 

Example

ÅBrock University Plaza Building

14

McCallion, Ruari, Building a better Brock, Canadian Precast/Prestressed Concrete Institute (2009)
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Air-Flow Windows (1 of 2)

Gosselin, JR and Chen, QY, A computational method for calculating heat transfer and airflow through a dual-

airflow window, ENERGY AND BUILDINGS (2008), 40 (4): 452-458

Existing airflow window types: (a) supply mode, (b) exhaust mode, (c) indoor air 

curtain and (d) outdoor air curtain
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Air-Flow Windows (2 of 2)

Å In Winter it pre-heats fresh air needed for ventilation, 

which can be used to heat the building.

Å In Summer it provides natural ventilation.

ÅIt increases the effective thermal resistance of the 

window.

ÅIt reduces the conduction heat loss through the window.
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Solar Chimney (1 of 2) 

Gan, GH, Simulation of buoyancy-induced flow in open cavities for natural ventilation, ENERGY AND 

BUILDINGS(2006), 38 (5): 410-420
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Solar Chimney (2 of 2)

ÅIt provides natural ventilation in summer and 

winter.

ÅIt can be used due to its thermal mass to 

operate at night to provide free cooling in the 

summer.
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Unglazed Transpired 

Collectors

L. H. GUNNEWIEK, E. BRUNDRETT and K. G. T. HOLLANDS, FLOW DISTRIBUTION IN UNGLAZED 

TRANSPIRED PLATE SOLAR, Solar Energy(1996) Vol. 58, No. 4-6, pp. 221-237
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Concordia University
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