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Building Science for Building High-Performance
Homes

You design and build the homes people rely on for shelter and
protection from natural hazards. To protect occupants
affordably requires an understanding of building science and
the integration of all elements of the design and construction
process. Production of a high-performance home requires the
knowledge of how buildings operate as a system. A systems-
based approach may result in decreased costs and enhanced
performance could command a premium if results can be
demonstrated to the potential homebuyer.
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Learning Outcomes

« Gain insight in the latest on building sciences and how it is likely to
impact builders and the homes they design and construct.

« Learn how your perception of building sciences plays a significant
role in achieving high-performance buildings.

« Learn the benefits of incorporating technologies and practices that
improve building performance and identify how you can apply this
knowledge to produce more desirable homes.

« Discover opportunities to achieve energy- and water-efficiency
through integration and planning without increased costs.
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American Institute of Architects (AlA) = mj
Continuing Professional Education 0, R

APPROVED SESSION

Credit(s) earned on completion of this course will be reported to AIA
CES for AIA members upon completion of the AIA/CES Session
Participation Forms found in the back of this session room and online at
www.BuildersShow.com. Certificates of Completion for both AIA
members and non-AlA members are available upon request.

This course is registered with AIA CES for continuing professional
education. As such, it does not include content that may be deemed or
construed to be an approval or endorsement by the AIA of any material
of construction or any method or manner of handling, using,
distributing, or dealing in any material or product.

Questions related to specific materials, methods, and services will be
addressed at the conclusion of this presentation.
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Public Law 93-383, Sect. 809

Congress directed the Institute to “exercise its functions
and responsibilities in four general areas........... 7

=Develop and maintain performance criteria for
maintenance of life, safety, health, and public welfare for the
built environment

=Evaluate and prequalify building technology and products
“Conduct related and needed investigations

“Assemble, store, and disseminate technical data and

related information
——
NAHB
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What is Building Science?
il

Building Science is the analysis and
evaluation of iIssues critical to the
develo;pm@nt\of criteria, standards and
practices that yield buildings and structures
that respond to the environmental, societal,
business and‘sgstajrﬁable neéeds of our

" na J
r !;Henry L.iﬁreen, Hon. AlA, 2011
P o
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High-Performance Buildings

High-Performance building means a building that integrates
and optimizes on a life-cycle basis all major high-
performance attributes, including energy [and water]
conservation, environment, safety, security, durability,
accessibility, cost-benefit, productivity, sustainability,

functionality, and operational considerations.

-Energy Independence and Security Act of 2007 §401 (PL 110-140)

g
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Consultative Council on HPBs

High-performance buildings, in addition to
ensuring a design meets a set of criteria “on
paper,” must be constructed to plans and
specifications and then commissioned and
operated as real buildings.

Moving Forward: Findings and Recommendations from the
Consultative Council, 2011

g
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Moving Beyond Green™

A truly successful project is one where project
goals are identified early on and where the
Interdependencies of all building systems are
coordinated concurrently from the planning and
programming phase. Further, it is one that helps
the building community better understand the
Interrelationships, evaluate and appropriately
apply the eight high-performance attributes as
design objectives.

--Sustainable Buildings Industry Council
Beyond Green High-Performance Building Awards

g
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Buildings are a Key Aspect of the Overall Economy! q
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Shifting Perceptions on Cost of High Performance
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High Performance Buildings
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Resilient / DR-COOP
Supports Productivity / Mission
Functional / Operational
Preserve historical value
Safe to work in
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&+

Initial Investment Costs

Improved Facility Delivery

Reduce product waste
Prefabrication

Improve supply chain
Process optimization
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Performance analysis
Commissioning

Improve product selection
Common information base
Coordinate decision making
Integrate scheduling
Optimize design

Design to sustain

Results
Achieve net zero energy
Reduce water
consumption
Protect environment
Reduced carbon footprint
Meet LEED goals
Meet Energy Star Goals
Asset optimization

+ Lifetime Cost Reductions

= Zero or Ne
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Building System & Sub-system Energy Efficiency

Skc Improvements Sk
(units energy /output) (lighting)
1.2 0.018
- 0.016
1
Building Systems - 0.014

0.8 0.012
\‘\‘)\wwng Sub Systems - 0.010
0.6 " X
- 0.008
Building
0.4 ' b 0.006
Systems

Glazi - 0.004
0.2 Sub Syste
- 0.002
0 I T T I I T 0.000
1950 1960 1970 1980 1990 2000 2010 2020

Building Sector Accounts for :

40% of Total U.S. Prime Energy Expended
70% of all U.S. Electric Energy Use

Energy Efficient Buildings Hub



The NAHB International Builders' Show® January 22-24,2013 /| LasVegas,NV // BuildersShow.com

Efficiency Improvements:
Building Sector vs. Other Sectors
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Sum of Its
Parts?
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Integration and Systems Thinking

Hazards and Energy Efficiency

— Missiles v. Foam Board

IEQ and Energy Efficiency

— Ventilation v. Air Tightness

Orientation, Site Planning, Energy and Hazards

— Daylight v. SHG v. Flood/Fire
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FIFTH EDITION

ﬂlllllﬂ'i/lles High-Performance
School Buildings
:::;:.ng “.';ﬂ ' ';n:;:‘ ok Resource and Strategy Guide
THIRD EDITION

/

Pulsished by:
Sustainable Buildings Industry Council
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o 7o g | \ Deane Evans, FAIA
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Adanta Building Enclosure Councils
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Codes, Standards, Guidance and Rating Systems

« American Society of Civil Engineers (ASCE)

« ASHRAE

 ASTM International

« Department of Energy

« Environmental Protection Agency/EnergyStar

« Green Building Initiative

 Insurance Institute for Business and Home Safety

 International Association of Plumbing and Mechanical Officials
(IAPMO)

* International Code Council

 NAHB Research Center

« National Fire Protection Association (NFPA)

« Passive House Institute US

. RESNET
. U.S. Green Building Council NAHB.
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Research Needs to Advance High
Performance

S BRIK
Building Research Information Knowledgebase

Browse v Events About BRIK Contact
Welcome to BRIK TR
your information portal to i
professionally reviewed e
research in the built TR T
environment for professionals  HEEE-H-HIIEEEE et
by professionals ik
—
"l ":4
LEARN MORE et ———
_..-0"":. ---- "":’4/‘4

« Currently seeking knowledge partners

« www.BRIKbase.org
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Building Resilient Communities

« Supporting the local tax base
 Employees for businesses
« Consumers for businesses
 Attracting Residents and Businesses
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Demonstrating the Benefits
Total Cost of Ownership Focus

— Reduced energy and water costs/risk

SAVE Act

— Affordability based on Mortgage + Insurance + Taxes + Utilities

Comparison to Peers
Differentiation: Codes are a Minimum!
Resilience in Face of Hazards

Getting Value in Appraisals

All approaches can result in additional $$3$
In Homebuilder pockets
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Design and Analysis
-Drawings, calculations
-Architect, enginee_r,...

Laws and regulations
-Building regulations
-Building specifications

Modeling

Knowledge databases R
-Visualisation, 3D models

-Best practise knowledge
-Own practice

Simulations

-Comfort
Briefing -Ventilation, heating
-Functional req. -Eni;gy .
-Estimates -Light, soun
-Conditions -::n_sulanon

-Fire, usage

-Requirements k
-Environment

-Life time predictions
-Crowd behavior

Demolition, refurbishment - Safety
Rebuild
-Demolition
-Restoration
Costing
- Initial cost
- Life-cycle

Facility management
-Letting, sale, operations
-Maintenance
-Guaranties

- Value Engineering

Specifications
Specification sheets
-Classification standards
-Estimates, accounting

Procurement

-Product databases
-Price databases

Construction management
-Scheduling
-Logistics, 4D

By Lars Bjgrkhaug

lllustrations by: Byggforsk, Olof
Granlund, NBLN University of
California, Stanford University
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Building the Building Community

N 5 v by PR R PP v
® j i
H Jrara AWES \_
1 t ; aVES o
B - = \;—‘—T‘-‘_“
s

A Job for One Leads to Jobs for Others

Improving Building Performance and Owner and Occupant
Satisfaction

Fostering Positive Perception of the Industry

Improved Public Policy through Collaboration
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Transition in the Design & Construction
Industry

* New/better modeling tools needed to
address design & operation connections

 Demonstrates importance of BIM and
Integrated design

« Component-by-component and discipline-
by-discipline approaches will no longer
produce the desired results. Contracting

must reflect collaborative needs. @
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ldentifying Universal Challenges

Performance Data: Where are we now and where are we going?
Speaking the Same Language: Can we communicate effectively?

Reaching Consensus: Arriving at the same point but by different
means

Shifting Perceptions: Start with the desired outcome and then
chart the path

Making Connections: Demonstrating why it matters
It’s About People: Human behavior and education are key
A Cast of Thousands: Building by building and actor by actor

Changing Habits: Can existing practices get us where we want to
go?




The NAHB International Builders' Show®

January 22-24,2013 // Las Vegas,NV // BuildersShow.com

IBS Education handouts are available at www.BuildersShow.com/handouts

Speaker Contacts:

Henry L. Green, Hon. AIA
President

National Institute of Building
Sciences

1090 Vermont Ave., NW ¢ Suite
700

Washington, DC 20005, USA
202-289-7800
hgreen@nibs.org

=

), National Institute of
UL e

An Authoritative Source of Innovative Solutions

for the Built Environment

Fred C. Malik

FORTIFIED Programs Manager
Insurance Institute for Business
& Home Safety

4775 E Fowler Avenue

Tampa, FL

fmalik@ibhs.org

Cell (321) 288-4758

Insurance
Institute for
Business &
Home
Safety”
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