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Use at LEAST the minimum insulation values
requited by the Energy Code.
u

Installithe best windows that can be atforded:
u

Controltheat saimiapproptiatelytforclimaterand
orientation.

Attic ventilation can make or break the envelope.



Balance thetmal walls & area of windows to
provide the best daylighting situation

Use cletestotics and skylights torenhance
lightin'deepinterior spaceswhete
permissible by toot & space conditions:

CIA



Seal & insulate all' penetrations
Avoeidithermal bridoing in extetion envelope

Install’door thtcsholdsy bottoms &
weatherstrping

Consider the vapor drive ofithebuilding’s
climate torapproptiately place vaporbarticts

Provide as much control of lighting &
daylighting for occupants as possible. CT A
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B Health Criteria

_HEliminate harmiul pro

ducts

B Environmental Criteria /A

_FResource Utilization:

_Embodicd Enc

_ISolidWaste

_Pollution'—"Ait & Water —







Key Health Criteria

for material selection
PV C-free materials
for flooring, wall covering, carpet backing, ceiling
tile, furniture, piping, siding, roofing, windows,
electrical insulation & sheathing

Noradded formaldeh /(l{j

—r et et

particularly in wood products such as in casework,
furnishing & flooring

ICow: or no’ VAOES
paints, adhesives, stains, finishes, floor coverings &
furniture

Brominated Flame Retardants
electronics, building materials, & furnishings




By-products ot PV Ciproduction are highly
petsistent, bioaccumulative, and toxic

EFlexible PV harms indoor ait quality
PV is extremely difficult to recycle

PV is one of the most environmentally
hazardous consumer matetials ever produced



(Cast iron, steel, concrete vitrified clay, and'plastics such as HDPE (high
density polyethylene)

Hiber-cement boatd; stucco, recycled or reclaimed ESC certified sustainably
harvested wood;NOSBIbricksand polypropylene

T POSEPDMIEPORVIBVSENBIR anddowsslopcimetal troofing

Iiinolenm; bamboo; ceramic tile; carpetingwithinatural fiberbackingor:
polyolefinsireclaimed ot ESCicettiticd woods cotksrecycled tubber, concrete;
andmon=chlorinated plastic polymers

Natural fibers'suchiasiwood andwool; polyethylene; polyester, & paint

Halogen free, LLDPE (linear low-density polyethylene) & XLPE (thermoset
crosslinked polyethylene)

Recycled, reclaimed or ESC certified wood, fiberglass, & aluminum



_ Formaldehydeis a flammable, colotless g
with'a pungent, sutfoc ,L g odot U
1 Burning sensations in the e qg and throat

1 Nausea
1 Difficulty breathing. a attacks
1 Fatigue
1 Skin irritation
1 Has been known to ca
mlsa ptobable h

f‘* S00) “ 10) tﬂ@’ b_l o('ﬂ@ 111 11

/>3

1% year and most offgassmg done 1 1n 7— 8 years.
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Use exterior grade pressed wood products

(Contains phenolitormaldehydein lieu ot utea
tormaldehyde)

Coating pressed woodiproductsion all sides with
polyurethaney/laminate

Wheatboard
Formaldehyde-free MIDE
Solidiwood

Bamboo

CIA



Volatile: cziJovic
Organic: ) <oiviol

Eyeynose; sathroat

Eleadaches

’I

120SS oficoordination

Nausea

Fatigue
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Paints, adhesives, wood
preservatives, coatings, sealants

Cleaning products
Dy cleaned clothing
ACrosolisprays
Alrfreshenets

Office equipmentsuch as copicts
andfax machines

Furnishings
Permanent markers
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Plant=based oils

Citrusipeelionl

Propylene glycoli(Vs:ethylenerglycol)
Hactory finished

Shouldsstilliberusediwithradequate ventilation

Building flushing betore occupancy can help

significantly CT A



Includes:

- Embodied
_ISolid \WWaste

_Pollution




Durability of materials/ low ffthe mark oy Mark poris
maintecnance |
Abundance & Replenishment

offresource, IHtticicncy ot
fesourceuse

Efficicnt usc offothcr tESources,
Cio Watet, eneroy.

Recycled content of material)/
salvaged materials

Recyclability of material




Embodied energy of material:

EMbodied ENErgy forRproduchononseveral commonbinicing
matenialsSynhousand Biiperpound)

Envelope

26%
Structure
24%

Finishes
13%

Construction
T%

Average Total Initial Embodied Energy 4.82 GJ/im®

Breakdown of Initial Embodied Energy
by Typical Office Building Components
Averaged Over Wood, Steel and Concrete
Structures [Cole and Kernan, 1996].



Diversion ot materials fromilandiill
Reuse of building materialsy/Scomponents

Avoidedproduction otisolidiwaste (designito
avo1diCuttings 1 0Sses)

CIA



Pollution — Air & Water

) )

Global warming (catbon

dioxide, tossil fuel off the mark by Mark Parisi
4 w w w.ofFfthemarhk.,com

SIS S101) 3') JEEPERS! TTS GETTING PRETTY THIN...

MbyBE T8 1T J0MB SOME GZONE FROM
. ) e ) ] | y |
Dzonerdepletion (1 ESs] HERE. .

Indoot ait quality (VOLCS;
0)

dust, molcl comlk

by-products, etc.)
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Where does it come from?

What are the impacts of its use
(Intentional & unintentional)?

Where doesutoor

How do ety the product’s
sustainable attributes?

by Mark Parisi
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;1 DON'T CARE WHAT ™\,
You THINK ... T BELIEVE

A\ \ THERE'S AN AFTERLIFE... /|




Examples of Green
Materials




Recycled Plastic lumber

Rainwater Elatvesting systems

ES(@ Certitiediwood

Altethativesitordireated Wood
ElyAshiConcrete

HDPEPipe

Permeable Payement

Salvaged Building Material (i.e. crushed brick)

Rooftop planting' media
CIA



Fly Ash Concrete

Permancnt Concrete Eorms
Recycled Plastic liumber
Alternatives tor dircated Wood
HSECertiticdWood

120w VOOC Paints
HightPerformance Windows
Salvaged Building Materials
Cellulose Insulation

Cotton Insulation

Greener Fiberglass Insulation CT A

High Recycled Content Materials (i.e. steel)



Bamboo Elooting

Cork Elooting

Cradle torCradle Carpet
Naturaltfineleum Bl ooting
RecyclediCeramic Content Iile
ES(@ CertificdWood
AgkiberComposite Wood

Itow ot No VOC Paints
Salvaged Building Materials
Recycled Content finishes

CIA



_ fhe Green Resource Center

hg:é éwww.g;eemesoicecentet.orgé



http://www.greenresourcecenter.org/
http://www.greenseal.org/
http://www.oikos.com/
http://www.buildinggreen.com/
http://www.carpet-rug.org/

Mechanical Systems &
Energy

E



IEnergy Audits

a Benchmark energyuse associated with water, fossil
tuelsrand electricalloads

a Buildian energyimodelito determine whenbuilding
meetsiotexceeds expectedienergy use

n Requirediairchangesiwilllbesmorte significant than
buildingienvelopennideterminins cnergy
consumptionsnetficientcequipmentwill bea
grcater concernithan antinetfficient building
envelope:

CIA



Cooling
Heating

Hans

POMPS

IDomesticWatct N cating
ISichtine(Indooty/ A Outdoot)
Appliances / Plugitoads

Process Enetoy



Identity potential energy projects

Replace lighting
Install' occupancy sensots
Replaceboiler

Replace condensingunits withioround-soutce
COolING

Addieconomizetsitoraithandlimgiequipment
Addidigitalicontrolsynishtsctbacks
Replace roofy addiinsulation

Replace windows
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Combine enetgy projects with short and long
paybacksi(and norencroy savings)
m Short: digital’controls 8alightinosreplace ment
n Medimmesimechanicalisystemireplacement
nlfonosadditionalinsulation

n Millennialswindow teplacement (Iostiexpensive
componentot-buildingienvelopesvithiowest R=valtic)

. Noenergy savings: re-configure for 21 century learning

 UNDER SLAB



Re-commissioning existing equipment can often
save 102570 (dor thisTbefore any cnergy projects)

Commissioning
5 Optimizepetformance ofnew sexpensive cquipment

n ldentifysmajot problems withimechanicall systemsibetore
ycarstofioperation and/Excessive enetoy use

n Includerealtime review of encroy consumption=
compare to on-site weather'station. Save energy houtly,
daily in'order’'torachieve monthly and annual savings.

CIA

= Service what you buy— don’t run to failure



hank You!

m10800:757.9522
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