
Builder	2.0	

training	and	educa,ng	the	next	
genera,on	of	construc,on	

professionals.	
	



Today’s	learning	objec7ves:	
•  Explore	building	science	principles	
•  Examine	energy	as	it	relates	to	buildings	
•  Examine	durability	in	building	systems	
•  Iden,fy	common	energy	modeling	tools	
•  Understand	the	importance	of	tes,ng	
•  Explore	the	benefits	of	verifying	building	performance	
•  Iden,fy	the	challenges	of	incorpora,ng	building	
science	principles	into	the	community	of	builders	

•  Explain	the	importance	of	an	integrated	team	
approach	to	building	projects	



Building	Science	101	

•  Awaken	the	senses	to	
energy!	
–  Energy	diary—how	and	
where	do	we	use	
energy?	

–  Energy	and	the	City,	
interview	by	Na7onal	
Public	Radio	

–  IR	cameras	day	one!	



Building	Science	101	

•  Thermodynamics	
–  Hot	moves	to	cold	

•  Moisture	proper7es	
– Wet	moves	to	dry	
– Moisture	in	liquid	and	
vapor	form	

•  Structural	proper7es	
•  Weather	impacts	



Building	Science	101	

•  Building	=	Environmental	
separator	

•  Exterior	condi7ons	vary	
greatly	

•  Interior	condi7ons	
should	be	comfortable	

•  Challenges	abound!		



Building	Science	101	
•  Four	important	durability	

factors:	
–  Air	7ghtness	
–  Thermal	performance	
–  Water	vapor	management	
–  Bulk	water	management	

•  Ul7mate	goals:	
–  Comfort,	durability,	
affordability	

–  Not	“green,”	rather	good	
design	and	best	building	
prac,ces	



Energy	in	Buildings	

•  Energy	sources	
–  Typically	fossil	fuel	based	
–  Electricity	and	natural	gas	
–  Where	does	the	fuel	come	
from?	

–  Renewable,	not	as	typical,	
but	geYng	there	

•  Energy	costs	
–  Natural	gas	is	inexpensive	
–  Electricity	is	expensive	

Just	outside	Gillete,	WY	



Zoom	out	view!	
Nearly	two	miles	long!!!	



Zoom	out	view!	
One	of	many!!	



Energy	in	Buildings	

•  Site	consump7on	
–  How	much	energy	is	
consumed?	

•  Audits	
– Where	is	energy	
consumed?	

•  Analysis	
– Why	is	the	energy	
consumed?	



Energy	in	Buildings	
•  Normalized	performance	

indicators	
–  Energy	use	intensity	
–  Accounts	for	differences	in	
climate,	size,	occupancy,	
etc…	

•  Residen7al	
–  WI:	103	MMBTU/year	
–  MN:	113	MMBTU/year	

•  Commercial	
–  Varies	based	on	industry	
–  www.eia.gov	



Energy	in	Buildings	

	



Energy	in	Buildings	

	 •  Energy	reduc7on	
strategies	

•  Envelope	
improvements	

•  Ligh7ng		
•  Appliances	
•  Hea7ng/cooling	
equipment	

•  Behavior	



Durability	

•  How	will	our	buildings	
hold	up?	

•  hfps://
www.youtube.com/
watch?v=5NvDhNZNSBk	

•  Factors	affec7ng	
durability:	
– Water—liquid	and	vapor	
–  Thermal	performance	
–  Air	7ghtness	



Durability—water	management	
•  Water	vapor	

–  Winter:	High	indoor	RH	
compared	to	outside	
(extended	7me)	

–  Summer:	High	outdoor	RH	
compared	to	condi7oned	
interior	(not	very	long)	

–  Fall/spring:	varies,	but	
rather	neutral	

•  Vapor	open	assemblies	
•  Manage	indoor	air		



Durability—water	management	
•  Liquid	water	sources:	

–  Weather	
–  Domes7c	water	supply	
–  From	above,	the	side	and	
below!	

•  Managing	Liquid	water	
–  Flash	properly	
–  well	defined	drainage	
planes—with	appropriate	
materials	

–  Drain	7le/sump	



Energy	Modeling	

•  REMrate	
•  PHPP/WUFI	passive	
•  Manual	J	
•  REScheck	
•  Beopt	
•  eQuest	



Energy	Modeling	
•  Requires	excellent	field	

data	collec7on	and/or	
detailed	construc7on	
documents	

•  Heat	loss/gain	
–  Conduc7ve	losses	
–  Infiltra7on	losses	
–  Solar	gains/internal	gains	

•  Plug/appliance	loads	
•  Ligh7ng	
•  Hot	water	



Energy	Modeling	
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Building	performance	tes7ng	
•  Air	7ghtness	tes7ng	

–  ACH50	for	residen7al	
–  ACH75	for	commercial	
–  Insist	on	air	7ghtness	goals	
early	(we	like	1ACH50	or	
7ghter)	

•  Air	infiltra7on	is	a	
durability	concern—
moisture	travels	with	the	
air,	geYng	into	our	
envelope	assemblies.	



Building	performance	tes7ng	
•  Pre-test	

–  Done	once	the	air	7ght	
layers	are	installed	and	
before	they	are	covered	up	

–  Air	seal	while	running	the	
blower	door	

–  Air	seal	beyond	your	air	
7ghtness	target	

•  Post-test	
–  Aner	the	pre-test—assure	
all	penetra7ons	are	sealed	

–  Tough	to	improve	the	
numbers	



Building	performance	tes7ng	



Building	performance	tes7ng	

•  Big	buildings	can	
benefit,	too	

•  Establish	air	7ghtness	
goal	

•  Find	infiltra7on	points	
•  Air	seal	and	retest	
•  Adjust	hea7ng,	cooling	
and	ven7la7on	



Verifica7on	of	building	performance	

•  Follow	up	audit	
•  Monitoring	
•  Re-commission	
equipment,	if	necessary	

•  Compare	modeled	
performance	to	actual	

•  Add	to	the	database	of	
research!	



Building	science	in	the	industry	
•  Educa7on	

–  High	schools—construc7on	
academies	

–  Two	year	programs	
–  Four	year	programs	

•  Residen7al	building	
–  Builders	associa7ons	
–  Contractors	
–  Lenders	

•  Commercial	building	



Integrated	team	approach	

•  Western’s	Center	for	
Building	Innova7on	

•  Architectural	
Technology	

•  Building	Systems	
Technology	

•  HVAC/R	
•  Wood	Tech	
•  Landscape	Hor7culture	



Integrated	team	approach	
•  Working	in	

interdisciplinary	teams	
•  Various,	but	regular	levels	

of	involvement	
throughout	project	

•  Engaged	from	pre-design	
through	the	final	walk	
through	

•  Contractors,	designers,	
clients,	and	building	
performance	



Ques7ons?	
•  Thank	you	
•  Joshua	VandeBerg	

–  Building	Systems	Technology	
– Western	Technical	College	
–  vandebergj@westerntc.edu	
–  608-785-9103	office	


