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AKA THE “LOW TEDI GUIDE”

• NET ZERO (READY) 
• Passive House

• LOW IS TEDI IS 15 KWH/M2/YEAR

• STEP 4 IN BC ENERGY STEP CODE

• High-rise Residential



WHAT IS TEDI?

• THERMAL ENERGY DEMAND INTENSITY

• HEATING LOAD PER UNIT AREA

• SIMILAR TO PASSIVE HOUSE METRIC



WHAT IS TEDI?

• THE AMOUNT OF HEAT NEEDED TO

• OFFSET THE HEAT LOSS THROUGH THE BUILDING ENVELOPE

• CONDITION THE VENTILATION AIR

• TEDI REQUIRES ENERGY SIMULATIONS

• TEDI IS IMPACTED BY

• EXTERIOR SURFACE AREA

• BUILDING ENVELOPE THERMAL TRANSMITTANCE

• AIRTIGHTNESS

• SOLAR RADIATION

• INTERNAL GAINS

• HEAT RECOVERY

• VENTILATION
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LOW TEDI HELPS MEET MANY OBJECTIVES

• REDUCE ENERGY CONSUMPTION

• REDUCE GREENHOUSE GAS EMISSIONS

• INCREASE RESILIENCY

• PASSIVE SURVIVABILITY

• NOT PRESCRIPTIVE

• LESS LEVERS AND TRADE-OFF

• LESS SUBJECT TO OPERATION ERROR

• MAINTAIN LIVABLE CONDITIONS IN

POWER OUTAGES



WHAT’S IN THE LOW TEDI GUIDE?

2. THERMAL BRIDGING CALCULATIONS

3. VENTILATION HEAT RECOVERY

4. WHOLE BUILDING ENERGY

5. DESIGN AND CONSTRUCTION

1. OVERVIEW

6. FUTURE HORIZONS



CHAPTER 2: THERMAL TRANSMITTANCE

• WINDOW TO WALL INTERFACE DEMANDS THE MOST ATTENTION

• WHEN 2D IS OK AND 3D IS RECOMMENDED

• WHAT PARAMETERS CAN BE OVERLOOKED

• QUALITY OF THE DETAIL MATTERS THE MOST!

• AWARENESS OF HOW THERMAL TRANSMITTANCE IS CALCULATED

• INSIGHT FOR COMPARING DETAILS FROM DIFFERENT SOURCES

• ISO STANDARD 10211
• ISO STANDARD 14683

• BETB GUIDE

• PASSIVE HOUSE INSTITUTE STANDARD (PHI)



THERMAL TRANSMITTANCE

±5%
NUMERICAL SIMULATIONS OF

SPECIFIC DETAILS

±5-20%
GENERIC DETAILS FROM A

CATALOGUE

±5-20% MANUAL CALCULATIONS

+50% DEFAULT VALUES



OVERVIEW OF IMPACTS



WINDOW TO WALL INTERFACES

Glazing Air Films for PHI and BETB

BETB 

Guide
ISO

Head 0.047 0.038

Jamb 0.109 0.096

Sill 0.099 0.088

Linear Transmittance (W/m K)



INTERIOR VERSUS EXTERIOR DIMENSIONS



GEOMETRY AND SIMPLIFICATIONS



WHEN IS 2D OK?



CHAPTER 3: HEAT RECOVERY VENTILATORS

• HRV’S CRITICAL TO LOW TEDI BUILDINGS

• FOCUSING ON PROTOCOL DIFFERENCES IS NOT PRODUCTIVE

• AVAILABLE DATA OR PROJECT REQUIREMENTS OFTEN FIXED

• A CAPABLE MODELER CAN ACCURATELY MODEL ENERGY IMPACT

• MAIN DIFFERENCE IS TREATMENT OF FAN POWER

• UNDERSTAND THE AVAILABLE METRICS AND SOFTWARE

• HVI STANDARD IS THE EASIEST TO USE IN CANADIAN CONTEXT



CHAPTER 4: WHOLE BUILDING CONTEXT

• TEDI IS NOT ALONE – DON’T FORGET EUI

• OTHER LOADS BECOME INCREASINGLY IMPORTANT AS TEDI DECREASES

• THERE ARE MANY PATHS TO LOW TEDI BUILDINGS



BUILDINGPATHFINDER.COM

• OPTIMIZE BUILDING SHAPE (VRAF)

• LOW WINDOW TO WALL RATIOS

• INTERNAL GAINS

• OVERHEATING

• ORIENTATION AND SOLAR HEAT GAIN

• MINIMIZED THERMAL BRIDGES

• HIGHLY INSULATED WALLS

• HIGH PERFORMANCE GLAZING

• AIRTIGHT ASSEMBLIES

• HRVS

Many Paths, but Common 

Characteristics
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CLIMATE ZONE 5 EXAMPLES



CHAPTER 5: DESIGN AND CONSTRUCTION

DESIGN PRINCIPLES

Fire Protection and Combustibility

Structural Support

Environmental Separation

Durability

Constructability



MORE THAN THICKER WALLS

AND EXTRA INSULATION Requirement

Fire Protection

Structural Support

Environmental Separation

Durability

Constructability

Design Specification

Insulation type

Cladding type

Glazing type

Cladding attachment

Window detailing

Insulation placement

• DEVIATION FROM CONVENTIONAL PRACTICE IS REQUIRED, BUT IT IS

IN EVERYONE’S BEST INTEREST TO MINIMIZE DISRUPTION AND BUILD

ON LOCAL PRACTICE

• SUCCESS WILL COME FROM A HOLISTIC VIEWPOINT TO DESIGN

SPECIFICATIONS AND PROJECT REQUIREMENTS

• MORE EFFORT WILL BE REQUIRED, BY EVERYONE, UNTIL NEW NORMS

ARE ESTABLISHED

• IMPORTING TECHNOLOGY FROM EUROPE IS NOT NECESSARY



NON-METALLIC CLADDING

ATTACHMENTS

FIRE PROTECTION AND COMBUSTIBILITY

SIGNIFICANT DIFFERENTIATOR AND

CHALLENGE FOR HIGH-RISE MURBS

FOAM PLASTIC INSULATION

COMBUSTIBLE

WINDOW FRAMES

• MANY COMPONENTS RELIED UPON TO REDUCE

THERMAL BRIDGING AND MINIMIZE WALL THICKNESS

HAVE COMBUSTIBLE COMPONENTS



ENVIRONMENTAL SEPARATION AND DURABILITY

SAME MINIMUM REQUIREMENTS

• LESS ENERGY TRANSFER

• LESS FORGIVENESS



STRUCTURAL SUPPORT

SOME EASY AND EFFICIENT DESIGNS ARE

NON-STARTERS

• MORE COMPLEX CONNECTIONS, SUCH AS REQUIRED FOR

BALCONIES OR OVERHANGS

• MORE ACCOMMODATION IN STRUCTURAL DESIGN FOR

OTHER REQUIREMENTS, SUCH AS

• CLADDING ATTACHMENTS WITH COMBUSTIBLE

COMPONENTS

• THERMAL BREAKS

• CONTINUITY OF THE THERMAL INSULATION ACROSS THE

STRUCTURE

• WINDOWS POSITIONED OUTBOARD OF THE STRUCTURE



CONSTRUCTABILITY

CRITICAL TO QUALITY AND COST CONTROL

• FAMILIARITY AND AVAILABILITY

• ENGINEERING AND TESTING FOR JURISDICTION

• SITE-BUILT VERSUS PRE-FABRICATED

• FIELD REVIEW AND TESTING

• SEQUENCING AND EXTERIOR ACCESS

• CRANE USE



EXPECTATIONS FOR THERMAL BRIDGING

LOW TEDI IS DIFFICULT WITHOUT HIGH

THERMAL QUALITY DETAILS

• SMALL DIFFERENCES IN DETAILING CAN BE

SIGNIFICANT

• THE WALL TO WINDOW INTERFACE DEMANDS THE

GREATEST ATTENTION FOR THERMAL TRANSMITTANCE

CALCULATIONS BECAUSE OF THE POTENTIAL

VARIATION IN VALUES AND OVERALL IMPACT



EXAMPLES

• EXPECTATIONS FOR INTERFACE DETAILS

• IMPACT OF BALCONIES

• IMPACT OF GLAZING SIZE



RESOURCES

Thermal.ly

Buildingpathfinder.com

Step Code Design Guide



THANK YOU!

PATRICK ROPPEL, P.ENG.

proppel@morrisonhershfield.com



STRATEGY 2: HIGH EFFICIENCY HEAT RECOVERY



STRATEGY 3: REDUCE HEAT LOSS



STRATEGY 4: IMPROVE AIR TIGHTNESS



“NET ZERO READY” HIGH RISE RESIDENTIAL

TEDI: 16 kWh/m2

(5 kBtu/sf)

EUI: 85 kWh/m2

(27 kBtu/sf)



“NET ZERO READY” HIGH RISE RESIDENTIAL



BALCONIES
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