Builder 2.0

training and educating the next
generation of construction
professionals.
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Today’s learning objectives:

Explore building science principles

Examine energy as it relates to buildings

Examine durability in building systems

Identify common energy modeling tools

Understand the importance of testing

Explore the benefits of verifying building performance

Identify the challenges of incorporating building
science principles into the community of builders

Explain the importance of an integrated team
approach to building projects
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Building Science 101

 Awaken the senses to
energy!
— Energy diary—how and

where do we use
energy’?

— Energy and the City,
interview by National
Public Radio

— IR cameras day one!
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Building Science 101

e Thermodynamics
— Hot moves to cold

* Moisture properties
— Wet moves to dry

— Moisture in liquid and
vapor form

e Structural properties

Weather impacts
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Building Science 101

* Building = Environmental
separator

e Exterior conditions vary
greatly
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 |nterior conditions
should be comfortable

* Challenges abound!
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Building Science 101
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* Four important durability
factors:

— Air tightness

— Thermal performance

— Water vapor management
— Bulk water management

* Ultimate goals:

— Comfort, durability,
affordability

— Not “green,” rather good
design and best building
practices
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Energy in Buildings

* Energy sources
— Typically fossil fuel based ’
— Electricity and natural gas . |

— Where does the fuel come
from?

— Renewable, not as typical, S "
but getting there P e R

* Energy costs

— Natural gas is inexpensive == - Justoutside G.nete WY, v

— Electricity is expensive I i N N
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/oom out view!

Nearly two miles long!!!
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oom out view!
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One of many!!
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Energy in Buildings

e Site consumption QI !

— How much energy is :

consumed? 2

e Audits | ‘

— Where is energy i o ‘
consumed? IO

* Analysis

— Why is the energy
consumed?

Westernise

THE eSSENTIAL EXPERIENCE




Energy in Buildings

* Normalized performance
indicators

— Energy use intensity

— Accounts for differences in - e "
climate, size, occupancy, 6 165% o
etc... ‘ ‘
. . ! ‘ >2% o 56%
* Residential
35% .
L9 WI : 103 M IVI BTU/yea r Il Air conditioning Water heating [l Appliances, electronics, lighting Space heating

— MN: 113 MMBTU/year

* Commercial
— Varies based on industry
— WWWw.eia.gov
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Energy in Buildings
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Energy in Buildings

* Energy reduction
strategies

RC’(()IHIHCIlddtiollj

semester. In the com)lcte energy chdlt W 1
loads, plug loads and other energy concerns. With that in mind, we have the following

recommendations/action items: Y E n Ve I O p e
1. Add nnectivi pac arage/workshop space. We recommend keeping
' t

P

boundary. To do this, yould recommend

We recommend making sure weather strippin

Li'h a couple o

and continu id notice daylight s

the roof h

L L]
We recommend taking a more inten o | I g | I l I g
1 accurate and meaningful 'proﬁle, We would look at

* Appliances

* Heating/cooling
equipment
* Behavior
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Durability

* How will our buildings
hold up?

 https://
www.voutube.com/

watch?v=SNvDhNZNSBK
* Factors affecting | ’
durability: e
— Water—liquid and vapor
— Thermal performance
— Air tightness
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Durability—water management

* Water vapor o, W
— Winter: High indoor RH o T
5 Buwhf] T
compared to outside g1l O ——————
(extended time) fggH e
0 -4
— Summer: High outdoor RH — >
compared to conditioned .o Y il 0
interior (not very long) o [TEE=EE] o 5
: . A §125 40 3
— Fall/spring: varies, but NN [T
0.01H 26.
rather neutral ol 0
0.492 5.51 0.0394 0.498
Y Va por Open assemblles Oriented Strand Board Cellulose Fibre Insulation vapgryzeirr:eéoard

Cross Section [in]

* Manage indoor air
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Durability—water management

,.ﬂumw* RN

* Liquid water sources:
— Weather
— Domestic water supply
— From above, the side and
below!
* Managing Liquid water
— Flash properly

— well defined drainage
planes—with appropriate
materials

— Drain tile/sump
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Energy Modeling
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Energy Modeling

 Requires excellent field
data collection and/or
detailed construction
documents

* Heat loss/gain

— Conductive losses
— Infiltration losses
— Solar gains/internal gains

* Plug/appliance loads
* Lighting
* Hot water

Westernise
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Energy Modeling

Requires excellent field §
data collection and/or = LT S
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— Infiltration losses HoE <
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Lighting e ——
Hot water
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Building performance testing

* Air tightness testing
— ACHS50 for residential
— ACH75 for commercial
— Insist on air tightness goals
early (we like 1IACH50 or
tighter)

e Airinfiltrationis a
durability concern—
moisture travels with the
air, getting into our
envelope assemblies.
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Building performance testmg

* Pre-test

— Done once the air tight
layers are installed and
before they are covered up

— Air seal while running the
blower door

— Air seal beyond your air
tightness target
* Post-test

— After the pre-test—assure
all penetrations are sealed

— Tough to improve the
numbers
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Building performance testing
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Building performance testing

* Big buildings can
benefit, too

e Establish air tightness
goal

e Find infiltration points
* Air seal and retest

* Adjust heating, cooling
and ventilation

Western}%dég'éa'
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Verification of building performance

* Follow up audit
* Monitoring

* Re-commission
equipment, if necessary

e Compare modeled
performance to actual

e Add to the database of
research!
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Building science in the industry

e Education

— High schools—construction
academies ‘

— Two year programs
— Four year programs

* Residential building
— Builders associations

— Contractors
— Lenders

e Commercial building
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Integrated team approach

* Western’s Center for
Building Innovation m=

e Architectural
Technology

e Building Systems
Technology

« HVAC/R
 Wood Tech
 lLandscape Horticulture

Westernise

THE eSSENTIAL EXPERIENCE




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
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Questions?

* Thank you

* Joshua VandeBerg
— Building Systems Technology
— Western Technical College

— vandebergj@westerntc.edu
— 608-785-9103 office
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