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Post-War MURBs in Toronto, Canada
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Data sources: Tower Renewal Guidelines, CMHC 2001
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Causes of Excessive Energy Use in MURBs
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Image source: Tower Renewal Guidelines
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Sources: Natural Resources Canada; Toronto Atmospheric Fund;  Pressnail et al. 
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Space Heating Requirements
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Improves thermal comfort due to increased interior 
wall temperatures and improves the coefficient of 

performance of the heat pump
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Nested Thermal Envelope Design™ 
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NTED™ in MURBs
Existing Building NTED™ Retrofit

Step 1:
Create the perimeter 

space by enclosing the 
balcony

Step 2: 
Air seal the suite to 

create the core space

Step 3: 
Install an interior heat 

pump between the 
core and perimeter
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HP (COP 3) to transfer core 
heat losses and perimeter 

solar gains back to the core

NTED™ Equipment 

Heat Recovery Ventilator (HRV)Heat Pump (HP)

Demand-controlled 
ventilation provided by 

HRV and occupancy 
sensor 

Inside Outside

Compressor

Condenser Evaporator

Expansion Valve

PerimeterCore
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NTED™ Suite Retrofit

Image source: Tower Renewal Guidelines
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NTED™ Energy Transfer Summary
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Preliminary Results

• EnergyPlus v4.0 model and 
1D spreadsheet calculations

• Significant improvement in 
energy performance with 
application of NTED™

• Limitations: unit-level 
energy model without 
central HVAC system

Source: Touchie et al. 

68% 

10



• Refine unit-level model to test variables including: 

– Fenestration-to-wall ratio of both envelopes

– Suite orientation

– Perimeter zone dimensions 

– Air-tightness and thermal resistance of each envelope

– Cooling season effectiveness

• Develop a whole-building model to determine the effect of 
transitioning from central equipment to unit-level equipment. 

• Lab Testing: Test a scale mock-up of the optimal arrangement in 
the lab to verify the energy and moisture modelling 

• Prototype Testing: Develop a prototype for application in an 
occupied building and set up a monitoring program to verify 
energy savings 

Future Work
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Thank you for your attention!


