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. Put together an team including (as
appropriate):

 Owner

« Designer(s) — architect, interior, landscape

* Engineer(s) — structural , mechanical

* General Contractor

« Key subcontractors — HVAC, insulation, electrical, plumbing
* Energy Expert

. Create vision for project, identifying a clear direction for the
building design and implementation.

. Establish at the very beginning of
every project (ideally before a site is even chosen)
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Passive House Institute US

Energy Star Northwest (not up to code)

Worst — (2009 IECC)

Improved — design team establishes its own

(e.g. % better than code or xxxx
BTUs/sf)

Recognized — e.g. (establishes energy

performance goals that improve every five years until
reaching net-zero by 2030. 2010 Imperative sets goal of
60% better than IECC-2003)

Excellent — requires <4,750

Btu/sf/yr (heating/cooling), <38,100 Btu/sf/yr (Primary
Energy), < 0.6 ACH50 (approximately 90% better than
20061ECC)

Best —
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buliding energy efficiency
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Enerqy Efficient Design Steps
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IN ORDER TO DESIGN AND BUILD
ENERGY EFFICIENTLY WE NEED TO
FOLLOW THE PRINCIPLES OF
BUILDING SCIENCE
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E ﬂe'r.getecns Training Seminar

What is Building Science?

Heat
Alr &
Moisture
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Seeing a House as a Complete System
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A house Is not just a collection of parts and materials
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':l energetechs  Training Seminar

The parts and materials have to be assembled in the
right way in order to create a functioning system
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Like a human body, a house is made up of a lot of
different systems

Nervous System
Vascular System
Digestive System

o\, Reproductive
q System

~. \ MuscularSystem

Resplratory
System

Skeletal system
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buliding energy efficiency

This Is not an insulation system

N
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E ﬂe'r.getecns Training Seminar
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TS energetechs Training Seminar

h‘ wilding energy efflciency

This Is not a heating system
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THIS IS a heatlng system'
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energy efficiency

Structural System Structural System
Waterproofing Waterproofing
System System
Plumbing System Plumbing System
Electrical System Electrical System
Heating System Heating System
Ventilation Ventilation
System System
Insulation system Insulation system
Air-Barrier Air-barrier ' 0

System System A ‘ | |
‘ {

-,
www.energetechs.com E energetechs

beilding energy efficiency




'3 energetechs  Training Seminar

HEAT

» |Low Heat

Conduction

Convection

Radiation &
Condensation/Evaporation
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h‘ wilding energy efflciency

AIR

» Low Pressure

Wind
Thermal &
Mechanical
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MOISTURE VAPOR

» Low Relative Humidity

Diffusion &
Air Leakage

Dew Point
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'3 energetechs  Training Seminar

The Building Scientist

SAFE
HEALTHY
DURABLE

RESPONSBILE
COMFORTABLE &
ENERGY EFFICIENT
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Seeing a House as a Complete System
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HEALTH
eCombustion

fppllances »

\
*f
L

-Egress

°Fla e {]
Spreac ;
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':l energetechs  Training Seminar

e

eCombustion
By-products

I ;*Indoor Air |
Quality
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Comfort

HEALTH

3Mean Radiant
| Temperature|

sDrafts

oH t Q‘
(0] 9]

Distri
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':l energetechs  Training Seminar

Durability

-M0|stur

Material
1 Selection®
J i
*Expansion and
Contraction

HEALTH
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':l energetechs  Training Seminar

Responsibility

Social
! B
Environr\ental {]

|
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Training Seminar

Enerqy Efficiency

-Therm

Boundary

HEALTH

- eEquipment -
| Efficiency |

Heat Recovery
Ventilation
*Rene les
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buliding energy efficiency

UNCONDITIONED THERMAL
SPACE BOUNDARY

UN DI ED
THERMAL BOUNDARY ATTIC

eConsists of BOTH
and

e Continuous around CONDITIONED
entire  SPACE |

e Separates VHCOND- UNCOND-

ITIONED ITIONED
GROUND GROUND

Conditioned Space from
Unconditioned Space
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buliding energy efficiency

Insulation UNCONDITIONED ~ |NSuLATION
e Should be continuous SPACE LAYER

around the entire
Conditioned Space

which

can lead to heat loss CONDITIONED

* Does not necessarily
stop Moisture Vapor Kiig AIR

movement which can LEAKAGE LEAKAGE
lead to condensation
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buliding energy efficiency

Air Barrier

e Should also be
continuous around the
entire Conditioned
Space

e Should be in

* Does not necessarily
stop

which can
lead to heat loss

* Does not necessarily
stop

which can
lead to condensation

UNCONDITIONED CONTINUOUS
SPACE AIR BARRIER

CONDITIONED

SPACE

HEAT LOSS
BY RADIATION
AND CONDUCTION

. ~2»
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buliding energy efficiency

Air Barrier UNCONDITIONED —
e Should be in SPACE B CONDENSATION

PROBLEMS
HEAT

LOSS é ? é

e Misalignment can lead
to severe heat loss and PVARM MOIS{r AIR MOVEMEN/

possible condensation

problems CONDITIONED
-  SPACE |

summer and
winter
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nergy efficlency

Air Barrier

* Far more moisture travels through

building assemblies via -y U
than via diffusion e 40% RO e

of water

e An effective is the most
important step towards controlling
condensation and moisture problems

4x8 sheet of

Imaqe SOUI’Ce - “BUI|der’S GL“de tO COId gypsum board
with a 1 in2 hole

Climates” by Joseph Lstiburek, p.121. Interior at 70°F

and 40% RH

Published by Building Science Press el

“In most cold climates overan entire
heating season, 1/3 of a quart of water can
be collected by diffusionthrough gypsum i B B
board withouta vapor retarder; 30 quarts of .
water can be collected through airleakage.”
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buliding energy efficiency

Vapor Retarders
e In a cold, dry climate VAPOR
like Montana the RETARDER

(warm) surface generally
should be

than the
exterior (cold) surface 7‘\

e Basements are \ +_
particularly difficult WARM
because there is vapor
drive from both inside

and outside VAPOR DRIVE

. insulation ﬁ — &

and air barrier materials
are vapor retarders
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h‘ wilding energy efflciency

Dew Point

e Occurs in building
assemblies when a COLD
surface becomes cold

enough for water vapor SURFACE

to condense

DEW
POINT
= CONDENSATION

e This is a function of
the

and the

of the air

WARM
MOIST
AIR

* Very humid air does not
require a very cold
surface to cause
moisture to condense
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