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INTRODUCTION ƅ Learning Objectives 

1. Learn the significance that thermal bridges can have on decreasing 

the design intended R-value in commercial building facades. 

2. Will know common problems areas in the thermal performance of 

building envelopes which can be used to identify potential problems in 

future designs. 

3. Learn a methodology for evaluating thermal bridges through thermal 

imaging that can be used to evaluate building during and after 

construction. 

4. Will learn the limitations of current processes for evaluating heat flows 

through building envelopes and an easily applied simulation technique 

to correctly evaluate it. 

 



INTRODUCTION ƅ Buildingôs Environmental Impact 



INTRODUCTION ƅ Architectôs Influence on Energy Usage 

70% 
of commercial 

buildingôs energy is 

impacted by the 

design of the 

envelope 

CBECS, 2003 

 

 



INTRODUCTION ƅ Envelopeôs Impact on Energy 

Thermal Resistance Infiltration Thermal Mass 
Glazing Visual 

Transmittance & 

Solar Heat Gain 



INTRODUCTION ƅ Heat Flow Basics 

Modes of Heat Transfer: 

ÅConduction 

ÅConvection 

ÅRadiation 

 

 

 

 



INTRODUCTION ƅ Heat Flow Basics 

Heat flow through the building envelope (Q) 

 

Q = A x U x æT  

(in Btu/hr or W) 

 

A = area of surface 

æT = difference in temperature between inside & out 

U = heat transfer coefficient 

 

 

 

 

 

 



INTRODUCTION ƅ Heat Flow Basics 

ÅR-value ï measure of thermal resistance - h·ft2ĿęF/Btu or 

m2ĿęK/W 

   (bigger the better) 

 

ÅU-value ï heat transfer coefficient;  measure of how well 

the building conducts heat  - Btu/h·ft2ĿęF or W/m2ĿęK 

   (smaller the better) 
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INTRODUCTION ƅ Thermal Bridges 

1D Heat Flow 

 

How we think about it 
in design: 

 



INTRODUCTION ƅ Thermal Bridges 

1D Heat Flow 

 

How we think about it 
in design: 

 

2D & 3D Heat Flow 
 

How it is in reality: 

 



INTRODUCTION ƅ Historic Envelopes 

Monadnock Building in Chicago, IL 

 

 



INTRODUCTION ƅ Modern Envelopes 



INTRODUCTION ƅ Modern Envelopes 


