
Advanced Building Science 

• Design Conditions 
– Interior (based on thermal comfort, etc.) 
– Exterior (based on macro & micro climate) 
– Unconditioned spaces (somewhere in between) 

 
• Readings 

– HF: Chapter 14 
– BSBE: Chapter 3 
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Design Conditions 

• Indoor design conditions 
– physiological principles 
– moisture and humidity 

 
• Outdoor design conditions 

– heating design conditions 
– cooling/dehumidification design conditions 
– mean daily range 

 
• Unconditioned spaces 

– predicting temperatures 
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Design Conditions 
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Source: Straube & Burnett, Building Science for Building Enclosure, Chapter 3 



Indoor Design Conditions 

• Building Conditioning Types 
– Temperature 
– Humidity 
– Pressure 

 
• Residential  

– Winter temperature: 65 to 70 degrees 
– Summer temperature: 72 to 78 degrees 
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Indoor Design Conditions 
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Source: Straube & Burnett, Building Science for Building Enclosure, Chapter 3 
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Exterior Design Conditions 

Source: Sraube: Straube & Burnett, Building Science for Building Enclosure, Chapter 3 



Outdoor Design Conditions 
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Straube & Burnett, Building Science for Building Enclosure, Chapter 3 

Source: Straube & Burnett, Building Science for Building Enclosure, Chapter 3 
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Outdoor Design Conditions 

Source: Straube & Burnett, Building Science for 
Building Enclosure, Chapter 3 



Outdoor Design Conditions 

Weather Data 
– Heating design conditions* 

• generally occurs between 6:00 and 8:00 a.m. (suntime) 
– Cooling/dehumidification design conditions* 

• generally occurs between 2:00 and 4:00 p.m. (suntime) 
– Mean daily range 

• useful for summer cooling 
– Heating degree days 

• useful for energy estimating 
• sometimes used in below grade approximations 

 
 * Used to be winter/summer percentiles, now annual percentiles 
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Solar Radiation 
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Source: ASHRAE Handbook of Fundamentals 2009, Chapter 14 



Solar Radiation 

Solar Gains by Surface 
– July 21st  
– @ 45o N. Latitude 
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Source: Straube & Burnett, Building Science for Building Enclosure, Chapter 3 



Annual Rainfall 

Climate Zones 
– North America 

BBE 4414/5414: Advanced 
Building Science Fundamentals 

University of Minnesota – Bioproducts & Biosystems Engineering  
© 2016 Regents of the University of Minnesota. All Rights Reserved 

12 



Unconditioned Spaces 

Predicting Temperatures 
– Generally between indoor and outdoor conditions 
– Function of heat gain from conditioned space 

relative to heat loss to outdoors 
 

– Rule of thumb 
• cooling mode:  tu = ti - 0.667(ti - to) 
• heating mode:  tu = ti - 0.50(ti - to) 
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In Summary 

Questions and Discussion 

BBE 4414/5414: Advanced 
Building Science Fundamentals 

University of Minnesota – Bioproducts & Biosystems Engineering  
© 2016 Regents of the University of Minnesota. All Rights Reserved 

14 



Preview for Next Class 

• Intro to Air Exchange 
– Basic concepts 
– Terminology 

 

• Readings 
– HPE: Chapter 3.2 
– HPE: Appendix B.11 
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