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AIA CEU Learning Objectives for today

	•	Discuss with clients the three predominant types of space conditioning systems, and which is optimal for each project 

	•	Design & specify crawlspaces that enhance (rather than compromise) the comfort, efficiency and durability of a home  

	•	Incorporate the home performance loading order - efficiency first, then renewables - into their residential design projects     

	•	Provide examples of the integrated house-as-a-system approach to comfort, indoor air quality and energy efficiency.   

	•	At the conceptual phase of a project, organize a Design Charette that incorporates residential building science principles.



EXECUTIVE SUMMARY OF BUILDING SCIENCE 
	
Understanding the transport of air, heat, and moisture into and out of buildings, and its related impacts upon the health, safety, comfort, durability, and efficiency of the buildings in which we live.

Treating a building in a holistic way as an integration of multiple sub-systems and understanding the interaction and effect of these sub-systems upon one another, and how this ultimately influences the overall comfort, health and efficiency of a building.  

Notes:   _________________________________________________________________________________________________
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
THE BUILDING ENVELOPE
AIR LEAKAGE-_________________________________________________________________________________________________________________________________________________________________________________________________
CAUSES OF AIR LEAKAGE –
	•	Stack Effect-__________________________________________________________________

	•	Wind Effect-__________________________________________________________________

	•	Flue Effect-___________________________________________________________________

	•	Mechanical Effect-___________________________________________________________

Testing for Air Leakage – 
	The Blower Door –___________________________________________________________________
	The  Duct Blaster-____________________________________________________________________

Insulation-
QII and Thermal Bypass Checklist ________________________________________________________________________________________	
________________________________________________________________________________________
	________________________________________________________________________________________
	________________________________________________________________________________________
HVAC - Heating, Ventilating, and Air Conditioning Systems- 
Discuss with clients the three predominant types of space conditioning systems, and which is optimal for each project.

Three Main Types:

Forced Air – gas or hydronic heat with/or/without air conditioning – 
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Forced Air Heat Pump – provides both heat and air conditioning  -
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Radiant Heat –
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Durability and Moisture Management
__________________________________________________________________________________________________________________________________________________________________________________
Sources of Moisture Requiring Control
	Rainwater -___________________________________________________________________________
	________________________________________________________________________________________
	Groundwater-________________________________________________________________________
	________________________________________________________________________________________
	Air Transport-________________________________________________________________________
	________________________________________________________________________________________
Vapor___________________________________________________________________________________________________________________________________________________________________________

Notes_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________




Mechanically Vented and Sealed Crawlspace –
Design & specify crawlspaces that enhance (rather than compromise) the comfort, efficiency and durability of a home  



This crawlspace is mechanically ventilated in accordance with section 1203.3 of the 2007, California Building Code.  A fan exhausts air from the crawlspace at the rate of 0.02 CFM/square foot or greater.  Diffuse air infiltration replaces the exhausted air.  No make-up air openings are provided so that the crawlspace will operate under a slight negative pressure.


Sealed Crawlspace Specifications:

Zero Moisture Transmission Vapor Barrier installed on ground, around piers, and carried to 6” below mud sill. Seams overlapped and taped according to manufacturer specs.

Foundation walls to be fitted with 2” foam board (optional) to 6” below mud sill. 

Exhaust fan installed to ventilate 24/7 in accordance with section 1203.3 of the 2007, California Building Code

 
 
The DESIGN CHARETTE – The Wisdom and Synergy of the TEAM

At the conceptual phase of a project, organize a Design Charette that incorporates residential building science principles.

 
WHAT IS A DESIGN CHARETTE?

	•	_____________________________________________________________________________________

	•	_____________________________________________________________________________________

	•	_____________________________________________________________________________________


WHO BENEFITS BY IT?

	•	____________________________________

	•	____________________________________

	•	____________________________________


WHO ARE THE STAKEHOLDERS? _________________________________________________________________________________________________

_________________________________________________________________________________________________              

_________________________________________________________________________________________________


 
Key Components and Process for a Successful Design Charette
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
BUILDING SCIENCE – The House as a System – Loading Order



Provide examples of the integrated house-as-a-system approach to comfort, indoor air quality and energy efficiency.

Notes:

 
  


Incorporate the home performance loading order - efficiency first, then renewables - into their residential design projects     

The ideal loading order during conceptual design concepts that support maximizing  the efficiency, comfort, and health of a home:


	•	________________________________________________________________________________

	•	________________________________________________________________________________

	•	________________________________________________________________________________

	•	________________________________________________________________________________







Thank you very much for attending  this class on Building Science. 
If you have any questions that didn’t get answered today, please drop me 
an email and I will respond back.  

Paul Rosen
NorthBay Energy Services, Inc.				www.northbayenergy.com
707-332-8787            						paul@northbayenergy.com






	







