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Simple. Implementable. Sustainable strategies to
incorporate into every
corporate tenant
Improvement.

Whether first generation

or renovation of existing

space.
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city green
but%l%g

Our mission is to make green buildings

standard practice in Seattle through

education, technical assistance, and incentives.
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what'’s
in a name?

Green Lease

Adaptable Design

Biophilic Design

Energy Efficiency - Lighting
Energy Efficiency - HVAC
Energy Efficiency - Equipment
Healthy Building Materials
Employee Well-Being
Regional Resources

The Green Economy

Construction Waste Management

Performance Building Systems & Occupants

The Project Cycle
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what'’s
in a name?

What’s in a name? If the name is iPad, a great big joke.
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what'’s
in a name?

Thirteen green guides

13 Sustainable task guides

Green Tl FACT SHEETS

What’s in a name? Quick Guide to Green Tl

Guides to sustainable design Sustainable task guides for Seattle

Green Guide Task thirteen Guides

Green Guide Task Force Sustainable Guides
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CONNECTING
WITH NATURE

GREEN S
DESIGN

LEASE
EQUIPMENT
HVAC
- LIGHTING

HEATING, VENTILATION
& AIR-CONDITIONING WELL.BEING

LIGHTING

MATERIALS

CONSTRUCTION
ASTE MANAGEMENT
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HVAC
HEATING, VENTILATION
& AIR-CONDITIONING
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Overview

Hazating, ventiation and air-condiicning WAL systems Impact the comfiort amd
Feaith of balding oooupants, the oost 1o operta bulldings and enargy use. HYAC
aontrels halp determing bow offickently thess systom:s cparmta.

HNAC acoounts for approomately 40% of the encngy usad In LS. comeneecial and
rasidantial buildings, oughly teios the eneegy usad for lighting systems. Sinm Feating
and cooling equipmant consuma tha most enangy In lezsad spaoes, enengy-affident
AL systoms provide an axcellent opportunity to control costs. &n evaluation of tha
coredithom and affickerecy of sxdsting HYAC systeme should fachor info leasing dadisions
givan that terants typicaly have Itk or no control over their operation.

Simple. Implementable.

Strategy

If & nevw HVAC systam ks being considersd, angage the mechanizl and elacricl an-
ginears aarfy In the dasign peomess Thelr sxpertisa will belp optimize the seloction of
affickant and cost-affectie medhznical 2nd venbilation systems. On existing setrofits,
pariom an enangy analysits during tha schematic dasign phass. This will halp pradict
tha energy behavior of the bullding’s structuna, HYAIC systems, 2nd centrall plant
equipmant. When possbda, the engineer should work with the bulldings fadlity st
o Cﬂlﬂh tha bulkdings "Encrgy Usa indax” (ELI. This data can then be input into
tha EPA Enesgy Star "Taeged Finder” which will ompasa it bo the awesage buliding in
that #p coda. The tedhnologysolution chosen for emsngy efficiency dopands on tha
Benefits Bruilding typs and tanant usage equisments.

+ Raducss aneyy oremption

+ Raducs greenhousa gas emissions
= Rachuces utibty costs

+ Iinouases tharmal comfort

« Improves indoor ak gualty
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Simple. Implementable.

Plarce County
Environmental
Services

The building emplays a relatively simple
mechanical concept incorpormting several
sustainable design features. Delivering
supply 2ir through 2 rased-flocr plenum
allows cool air to be supplisd at higher
temiperatures and lower velodities, result-
ingin smialkesr HVAC equipment and lower
enengycosts. This system also significantly
impnorves indoor zirquality, 2s exhaust air
is notmixed with fresh supply air asitiz in
acomvenional ceiling-supplied ventibBan
systemn. The mised-floor air distibution
system also provides for future Aexibility
and gives individuals direct congral ower
the immediate environment.

Mighttime flushing moves coal night air
throwgh the raizad floor plenum, lowesing
the termperature of the concrets sbnactue
by several degress. This concept, called
fabric enengy storage, provides “free" ool
ing 2t the beginning of the day, resulting
in significant energy savings over the life
of the building. Thraugh modeling of the
raised-floor system, the design team was
ableta reduce the design.oooling load from
130 tons to 50 tons when compared to a
correentionally designed faciity. Design-
ingaround 63-degres supply air allows for
greater arsidesconomizer usage. providing
additional enengy savings and prolonging
the: life of the refrigeration eguipment.

Checklist

T Zone the system to serve different functions and solar conditions. This can
prevent the systemn from owerheating or overcooling sedect areas.

3 Install ocoupancy sensors ted to the existing HVAL system to reduce airflow
whizn spaces s not oocupied.

2 Deliver only the wolume of air needed for conditioning the actual load by
using local variable air volume (WAV) diffusers for individual tempemature
combrod VAYs consume less energy by reducing unnecessarily high fan speeds.
Ceiling diffusers ducted from the VAV bax irto indinidual rooms giee ocoupants
comfort control, helping to sliminate overheating or owercooling.

3 Increase duct size toreduce the required pressure and fan spesd. In addition,
aveid sharp tums in duct routing to increase efficiency. Small increzsssin duct
dizmeter can yield lage pressure drops and fan enemgy savings

T Specify low-face-velocity air handlers to reduce air velodity across coils. When
air traweds 2t 3 lower velocity, it remaing in contact with cooling coils longer. This
can yield additional savings realized by using a smaller chilled water plant.

3 Replace oversized fans with wnits that match the load. ¥ the speed and power
of the fan motor ars slsctronically controlled to comtinually match fan spesd
wiith the building-loed conditions, inefficient mechanical contrals can be
eliminated.

= Consider a raised acoess flooring system, which permits air distribution to
occur below the floor, provides each oooupant with thesir own HYAC conbrols
and increases enengy efficiency. Ramed access flooning reduces fan enegy,
increases ventilation effectiveness and prowides more hours of sconomizer
operation See the Terant improvement Guide for Adaptable Design for mane
information on rased access foors.

2 Consider a ‘mixed mode’ system with operable windavs, under-floor air
supply. thermal mass, and nighttime fushing—a strategy welFsuited for
Searte’s ternperate cimate.

2 Consider systems that allow users to control space temperatures within a
pre-s=t range {+3 degress F) of the building’s set temperature.

2 Consider establishing a broader comfort range for cooupants. Allowing
for shghtly warmer temperatures in summer and cocler temperatures in
wairmter is possible f occupants are educated reganding the reasaon for this, and
encouragped to dress appropriately for the seasons.

Resources
wwwseattle.gowilight Search for financial ino=ntives.
www.betterbricks.com S=arch in "Building Operations" for “Tooks and Technical Adwvice”

wrs.energystargov Cick on “Bulding & Plants. then*Purchasing & Procurement
for quides and resources on energy efficent buildings.

www.newbuildings.org/mechanical Review studies and reparts on HYAC
efficiency.

www.buildinggreen.com Search for HYAL to view artickes, relevant product speci-
fications and case studies.
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overview

Impacts to:

Comfort & Health of Occupants
Cost to Operate

Energy Use

Accounts for 40% of Energy Used in U.S.
Commercial & Residential Buildings

HVAC

HEATING, VENTILATION
& AIR-CONDITIONING

Overview

Heating, ventiiation and air-conditioning (HMAD) systems: impacdt the comfiort amd
Fealth of bullding oooupants, the cost 1o operate bulldings and energy we. HeaC
comtrols bl debermning Brow afficlently these systoms opaata.

HMAC acoounits for appeodmately 40% of the energy usad In LS. oommeecial and
rasidantial buildIngs, roughly batox the eneegy usad for lighting systoms. Sinm heating
and cooling equipmant consuma tha most erengy In loasod spams, energy-affickent
WAL systams provide an axcellent opportunity to control costs. An evaluation of the

 condtion and affickency of austing HWAC systeers should factor into keasing dacisions

given that tenants typically have Itk or no control over thelr opesaition.



strategy

Engage Mechanical & Electrical Engineers
Perform an Energy Analysis

Benchmark Energy Usage by Bldg Type

HVAC

HEATING, VENTILATION
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Strateqy

if 2 nevw HVAC systam ks being considessd, engags the medhanicd and dactric en-
gingars aarfy In the design peooess. Thalr axpertiss will halp optimine the seloction of
affickenit and cosi-affedive medhanical 2nd ventilation systems. On existing setrofits,
parfomanenangy aralysis during the schematic dasign phase. This will halp pradict
tha anerqy behavicr of the buliding’s structurs, HVAC systems, and cenibzll plank
equipmant. Whan possbia, the engineer should work with the bullding's fadiity st
to caloulata the bullding's “Erergy Usa Indax (UM This data can then ba inpat into

. tha EPA Enasgy Star "Taeget Finder " which will compasa it bo the: awesage: buliding in

that zip roda. The technologysolution chosen for enengy effickency depends on tha
bullding typs and tonant ussge Rquikmants



benefits

Reduce Energy Consumption

Reduce Utility Costs
Increase Thermal Comfort

Money-back Programs

HVAC

HEATING, VENTILATION
& AIR-CONDITIONING

Benefits

+ Raduces enany oremption

+ Reduces greenhousa gas emizsions
= Raduces utifty costs

« Incezsas tharmal comiort

« Imiproves indoor ak guality

Money Back

Swarmie-Cny Light has o wariehy of
Incentive peogeas bht con halo pa
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eficiency ingead e in HVAT equipment.
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checklist

Checklist

2 Zone the system to serve different functions and solar conditions. This can
prevent the systern from cverheating or cvencocling select areas.

2 Install sccupancy sensors tied to the existing HVAL system to reduce airflow
whien spaces are not ooccupied

3 Deliver only the wolume of air needed for conditioning the actual load by
using kacal varisble air volume (WA diffusers for individual temperature
control VAN consume kess energy by reducing unnecessarily high fan speeds.

Replace OVGI’SIZed FanS Ceiling diffusers ducted from the VAV box into indnidual rooms give oocupants

comfort comtred, helping to sliminste cverheating or cvercacling.

Deliver Only Air Needed

X . 3 Increase duct size ta reduce the required pressure and fan spesd, In addition,

CO nsi de r M |Xed M Od e Syste m avoid sharp tums in duct rowting to increase efficiency. Small increasss in duct

dizmeter can yield lage prassure drops and fan enemy savings

2 Specify low-face-velocity air handlers to reduce air velocity across coils. When

air travels 2t a lowesr velocity, it remizins in contact with cooling coils longer. This

AI I OW U Se I’S tO CO ] OI Te m pe I'atU re can yield additional sxwings realized by using a smaller chilled water plant.

T Replace oversized fans with units that match the load. i the speed and power
of the fan motor are slectronically contralled to continually match fan spe=d
with the building-loed conditions, in=fficient mechanical controls can be
eliminated.

2 Consider a raised access flooring system, which permits air distribution to
occur below the flocor, provides =ach ocoupant with their own HVAC controls
and increases enengy efficiency. Raised access flooring reduoes fan enengy,
increases vertilation effectrvensss and provides more hours of scono mizer
operation. See the Tenant Improvement Guide for Adaptable Design for mans
information on razed access foors.

2 Consider a ‘mixed mode’ system with opeable windows, under-floor air

supply thermal mass, and nighttime flushing—a strategy well-suited for

Seattle’s temnperate cimate.

= Consider systems that allow users to control space temperatures withina
pre-set range {+3 degnees F) of the building’s set tempemature.

Consider establishing a broader comfort range for cooupants. Allowing

fiar shightly warmer temperatures in summer and cooler temperatunss in
winter is possible f oooupants are educated regarding the reason fior this, and
encouraged to dress appropriately for the seasons

HVAC
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case study

Plerce County
Environmental
Services

. The building employs a relatively simple
Ralsed FlOOf Plenum m::1a1i:-alngu'-cf-p15|l'-co'pm1ir;smml
sustainable design features. Delivering
supply 2ir through a raised-floor plenum
1 1 1 allowrs cool air to be supplisd at higher
Deliver Air with Lower Energy Costs allows cool air 13 be suppsien 2 higher
inig in smialler HVAC equipment and lower
. . enengy costs. This system also significantly
Improved Indoor Air Quality improves indoor sk qualty, s exhaust ai
is notmixed with fresh supply air, as itz in
acomventional ceiling-supplied ventibon
. . systemn. The mised-floor air distribution
Red UCthn Of COOIIng Load system also provides for future Redbility
and gives individuals direct congnol ower
the immediate environment.
Mighittime flushing moves cool night ir
through the raizad floor plenum, lowering
the ternperature of the concrets stnacte
by s=veral degress Thiz concept, call=d
fabric enengy storage, provides “free” ool
ing at the beginning of the day, resulting
in significant energy savings over the life
of the building. Thrawgh modefing of the
raised-floor system, the design beam was
abletareduos the desgn.oooling load from
150 tons to 50 tons when compared to a
correentiorally designed faciity. Design-
ingaround 63-degres supply air allows for
greatersirsidesconomizerusage, providing
additional energy savings and pralonging
the: life of the refrigeration equipment.
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Relevant Credits

Tied to Specific Strategies

HVAC 3 ch ot 13 Ot gy

... . Peromanm, HNAC

HEATING, VENTILATION
& AIR-CONDITIONING




resources

www.buildinggreen.com Search for HVAC to view articles, relevant product speci-
fications and case studies.

Resources

wwrw.seattle.gowilight Search for financial incentress

wowrw.betterbricks.com S=anch in "Building Operations™for “Tools and Technical Advice”
wwrw.energystar.gov Ciick on “Buiding & Plunts” then"Purchasing & Procurement”
for guides and resources an enengy efficent buildings.
www.newbuildings.org/mechanical Review studies and reparts on HVAC
efficiency.

wwrw.buildinggreen.com Search for HVAC to view artickss, relevant product speci-
fications and case studies.

HVAC

HEATING, VENTILATION
& AIR-CONDITIONING




Log In | Become a member today!

. a L ] L] I N B N BN N B .
BUIIdIngGreen .Com - z=arch BuildingGreen.com || Search |

| I .. I .
Bihliugramr Calendar Memms.m Store

CSI DIVISIONS LEED CREDITS PRODUCTS PROJECTS

BuildingGreen.com LIVE
Join the Discussion!

Work Smart. @ BuildingGreen Suite Membership... Join Now «

NEWS and ARTICLES Search Results

LEARN GREEN DESIGN Current and archived o = - ——
material from Environmental Search: |hvac | Results per pa

} Policy and Context Building News - - ] — ¥ F
} Process E— : = Articles % GreenSpec Produt

Include: ~heck o
LEARN GREEN DESIGN v P > @ - Check out
Eibliography Items Buildin BuildinaGreen.com Live for

Explore a hlerarchy of :
topics in green design search real-time event coverage,

: reviews and our editors'
and construction i e
unvarnished opinion on the

|atest news from all over the
Showing results 1 - 20 of about 2440, green building world!

CSl DIVISIONS
The organizational
standard for products
and specifications ’ ;
... Green Froduct Category: Mechanical 5 -
LEED CREDITS design and HVAC system strategies. ... I‘.I m
P A system that defines iy . Heating, Ventilating, and Air-Conditioning
www.hml:llnggn environmental performance 51 Division 23: Heating, Ventilating, and
fications and case - Ity

Green Product Category: Mechanical Svst Follow BuildingGreen

Commen ... MOST EMAILED
GREEN PRODUCTS . Green Product Sub-category: HVAC Insul ARTICLES
Detailed product listings of Air-supply and return ducts can be a med

environmentally preferable source of fiber-shedding, both of which cz

building products category: HVAC Insulation. Air-supply an

4, Green Product Sub-category: HVYAC Fans
Fans for air circulation, air distribution, an
mechanical systems, and major users of
categary; HVAC Fans. Fans for air circula

PROJECTS
Project case studies ranging

from homes to large buildings
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stakeholders affected

by green lease

Green Lease is a legal tool
designed to help a building
owner, manager and its tenants
maintain and operate a more
sustainable building.

INTERIOR
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A

Reducing the consumption of energy, water and raw
materials.

Encouraging recycling & composting.

Increasing the use of sustainable products.

Promoting practices that will lessen the adverse
Impact on our environment.
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who is embracin
green in our region’

GSA Leading Green Lease

Tenant’s Market is Encouraging

LEED AP Lawyers & Brokers
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what green lease incentives
can be'shared?

g

| Occupancy Sensors
i " Energy Analysis
- Energy Efficient HVAC

Energy Efficient Lighting

s Appliances and Equipment

JA | Rdaneers @ city

Seattle Department of Planning & Development




checklist e g

Building awarded LEED® certification.

L

L

Building awarded Energy Star rating.

L

Building is within 1/4 mile of public transportation.

Energy Use Building has operable windows.

Waste Management Building core depth is not prohibitive of maximizing daylight.

Building has Energy Star compliant roof.

u o o o

Cleanmg Practices Building provides bicycle storage and shower rooms.

Water Use

L

Building provides submetering for individual tenant spaces.

L

Building Management Building provides collection and removal of recyding.

O Building utilizes water efficient bow-flow fuctures.

Daylight & Views

O Building mieets minimum indoor air quality performance per ASHRAE 62.1-2004.

O Building provides HVAC system which performs at keast 15% better than those
in mimimum compliance with ANSIASHRAE/ESMA 90.1-2004.

O Building standard light fuctures will allow the lighting power density achieved to
be at least 25% better than ANSI/ASHRAESIESNA 90.1-2004.

Lease Considerations
O A net lease with utility costs paid by the tenant {not included in the base rent).

O A net lease with utility providers selected by the tenant, providing the option to
choose a renewable energy source.

O A tenant improvement allowance that encomipasses task ighting, demountable
walls and moveable millwork.

O Ervircnmentally friendly deaning products and practices certified by Green Seal
or similar party.
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benefits

Low Risk Investment

Improved Productivity - Less Fatigue on Eyes

T-12 to T-8 : Cut Energy Use by 17% — 48%
Best Practice for Task
J User Controlled Task Lights

Impact on HVAC

<

Utilization of Daylight can Reduce Total Lighting
Energy Loads by up to 50%

w
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rebates

Energy Efficient Lighting Solutions

Fixture Retrofits
Lighting Controls
Occupancy Sensors

Daylighting Controls
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glqgl?enge

A Path Towards Reduction of GHG Emissions
Supported by City of Seattle

Incentivized with Priority Green Permitting

A
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daylighting

Lighting Design Lab

Latest Technology
Workshops & Consultation
Mock-up

Online Resources
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uide
ractice

To Inform Building Standards

Most Requested Guides

Platform for Other Cities
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next
steps

Indoor Air Quality
Occupant Recycling

Furniture Design

Operations & Maintenance

Post Occupancy Evaluation

Commissioning
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Rebecca Baker

IA Interior Architects

Kim Parsley

Nancy Heywood

Seattle Department of Planning & Development

@ city

INTERIOR
ARCHITECTS

A



