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Total Cost of Ownership
The owner intends to occupy and 
operate this campus for the long term 
(buildings are designed to last 100 
years), so life-cycle costs were taken 
just as seriously as first costs. All 
major HVAC and water system design 
decisions were based on total cost of 
ownership (TCO) evaluation (Figure 1). 

HVAC and Energy
Building Envelope. High perfor-
mance curtain wall glazing systems 
have a U-value of 0.32, which 
exceeds the already stringent require-
ments of the Seattle Energy Code. 
The glazing is designed to maximize 
daylight in the office spaces. 

T
he Foundation wanted a 
home that reflects its local 
roots and its global mission. 
So, the project team devel-

oped a framework for sustainable 
design, with three key priorities: the 
human environment, the local ecosys-
tem, and a climate neutral future. 

The new campus, across the street 
from the Space Needle, reflects these 
priorities and provides a central office 
for staff members, who were previ-
ously spread between five offices. The 
completed, 660,000 ft2, occupied 
portion of the campus is the first of 
two phases and includes two of three 
six-story buildings; the third building 
will be constructed at a future point 
based on staffing projections. 

The majority of the space is a mix 
of open office, enclosed offices and 
meeting rooms, but the campus also 
includes a food service and din-
ing area, a conference center and 
atrium. The basement houses a data 
center, a commercial kitchen, fitness 
and locker rooms, and parking. 

Client work sessions, tours and 
observational research drove the 
design: floor plates are 65 ft wide, 
placing staff within 30 ft of daylight 
and enabling face to face interac-
tions; a curved, glass breezeway 
provides a main circulation corridor, 
promoting chance encounters and 
sight lines across the campus. 

The campus is designed to facilitate 
informal interactions and the ability 
to work away from workstations when 
employees choose, with seating areas 
intended for informal collaboration 
distributed throughout the office and 
circulation areas. The design also 
provides space for employees to focus 
on “heads down” work when needed. 
Open office areas are interspersed 
with enclosed offices, organized in 
neighborhoods of 20–25 people. 

Above On each floor a small seating area 
with extensive views to the outdoors provides 
a place for informal meetings and quiet 
reflection. Employees indicated on a recent 
survey that the building’s “light, bright and 
airy” interior was a favorite building attribute. 

Opposite The Bill & Melinda Gates 
Foundation campus in Seattle is composed 
of two six-story buildings and is designed for 
2,500 occupants. This plaza in the heart of 
the campus provides an outdoor environment 
for brainstorming and collaborating. The 
dark-water bog reflects the Foundation’s goal 
to restore the natural ecosystem of the site, 
which was previously a wetland meadow.
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B U I L D I N G  AT  A  G L A N C E

Name  
Bill & Melinda Gates Foundation Campus

Location Seattle

Owner Bill & Melinda Gates Foundation

Principal Use Office campus 
  Includes Office; commercial kitchen, 

serving and dining areas; confer-
ence center; atrium; data center; 
parking garage 

Employees/Occupants About 2,000 
(including staff, visitors, contractors, etc.)

Expected (Design) Occupancy  
About 2,500 

Percent Occupied 80%

Gross Square Footage 900,000 
 Conditioned Space 660,000

Distinctions/Awards
LEED Platinum-NC 2.2, 2011 

2013 ASHRAE Technology Awards, New 
Commercial Buildings – Second Place 

IES Illumination Awards, Award of 
Excellence, 2012

Total Cost $500 million 
 Cost per Square Foot $550

Substantial Completion/Occupancy 2011

Optimism
Impatient

The Bill & Melinda Gates Foundation campus houses the largest private philanthropy 

in the world. Its culture of “impatient optimism” seeks to solve seemingly impossible 

problems with a mixture of innovation, scientific rigor and, most important, constant 

collaboration. Similarly, the Foundation’s 900,000 gross ft2 downtown Seattle campus 

that includes two acres of green roofs and a one million gallon underground rainwater 

storage tank is designed to provide an informal office culture that helps employees 

share ideas more freely and move them forward at a faster pace. 
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Data Center Systems. Each of the 
two air-handling units serving the 
data center can operate in 100% 
outside air economizer mode to take 
advantage of Seattle’s mild climate. 
A cold room/hot ceiling design 
includes chimneys installed at the 
top of each rack to channel warm air 
from racks into the ceiling plenum. 

Lighting. In addition to provid-
ing a healthy environment, access 

also operate at higher supply air 
temperatures, allowing for increased 
economizer operation, (Figure 2).

Central Plant Systems. High-
efficiency air-cooled chillers with a 
chilled water thermal energy storage 
(TES) tank offered the lowest TCO. 
Components include four 240-ton 
rooftop chillers and a 600,000 gal-
lon (8,750 ton-hour) chilled water 
underground thermal storage tank, 
with a constant-primary, variable-
secondary pumping arrangement. 

A heat recovery chiller generates 
heating hot water from the warm 
chilled water return. The boiler 
plant consists of eight condensing 
boilers (2 million Btu/h), with a vari-
able-primary pumping arrangement. 

Atrium Systems. The four-story 
atrium with nearly 100% glazing on 
the southwest and southeast walls 
is used for events attended by up to 
1,000 people, and as an informal din-
ing or working area. It is served by a 
radiant floor and natural ventilation. 

Actuated operable windows and 
manually operable doors condition 
the space during moderate weather. 
During cold or hot weather, trickle 
vents (a small opening through a 
built-up section of the façade, with 
an internal heating/cooling coil and 
control damper) open to provide 
minimum ventilation, assisted by an 
exhaust fan to pull air through the 
space. A custom curtain wall sys-
tem (high performance clear low-e 
glass, argon fill, and thermal break) 
provides a U-value of 0.27 and a 
solar heat gain coefficient (SHGC) 
of 0.26. Automatic solar controlled 
blinds reduce the cooling load in 
the occupied portion of the space.

to daylight throughout the cam-
pus reduces lighting energy use. 
Approximately 60% to 70% of 
spaces are daylit. Daylight sensors in 
the office areas measure light levels 
and adjust electric light levels to 
minimize energy consumption. 

The building’s artificial lighting is 
provided primarily by fluorescent 
fixtures. A digital addressable con-
trol system is provided throughout, 
and lighting levels are set at 90%.

Solar Hot Water. Evacuated tube 
solar hot water panels for domestic 
hot water were added to the project 

to reduce energy use and carbon emis-
sions, and demonstrate and support 
the adoption of practical renewable 
energy technologies. The rooftop pan-
els are contributing approximately half 
of the energy required for the campus’ 
domestic hot water use. 

midway through construction. The 
addition was spurred by changes in 
projected energy rates, but ultimately 
was based on the Foundation’s desire 

Airside Systems. Underfloor air 
distribution (UFAD) systems provide 
ventilation, heating and cooling with 
passive floor diffusers in core office 
areas, modulating floor diffusers 
in conference rooms and perim-
eter fan-powered terminal units 
with hydronic heating coils. UFAD 
systems use less fan power than 
conventional (overhead variable air 
volume) systems due to reduced air-
handling unit (AHU) system static 
pressures and the use of electroni-
cally commutated motor fan-pow-
ered terminal units. UFAD systems 

E N E R G Y  AT  A  G L A N C E

Annual Energy Use Intensity (EUI) (Site)  
64 kBtu/ft2 (including parking garage 
energy but not area, per Target Finder 
standard EUI calculation)  
 Natural Gas 20 kBtu/ft2 
 Electricity (From Grid) 44 kBtu/ft2

Annual Source Energy 168 kBtu/ft2 

Annual Energy Cost Index (ECI) $1.10/ft2

Annual Load Factor 36%

Savings vs. Standard 90.1-2004 
Design Building 34% cost savings, 40% 
energy savings

Carbon Footprint 13 lb CO2e/ft2  
(per eGrid/EPA rates for NW Subregion)

Percentage of Power Represented by 
Renewable Energy Certificates 35% 
  Number of Years Contracted to 

Purchase RECs Two years

Heating Degree Days (Base 65˚F) 4,746

Cooling Degree Days (Base 65˚F) 117

Annual Hours Occupied 3,400

FIGURE 2   OUTSIDE AIR TEMPERATURE VS. SUPPLY AIR 
TEMPERATURE, AHU-10, NOV. 2011 – OCT. 2012
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Traditional overhead VAV systems can provide “free” economizer cooling when the outside air is cooler 
than the supply air temperature for the system. Underfloor air systems provide warmer supply air, so they 
can provide economizer cooling during additional hours of the year — when the outside air temperature is 
higher than maximum temperature limit for an overhead system, but still within the acceptable tempera-
ture range for a UFAD system. In this graphic, each data point is one operating hour, so the hours shown 
between the two lines represent additional hours of free cooling for a UFAD system.

Outside Air Temperature (˚F)

B I L L  &  M E L I N D A  G AT E S 
F O U N D AT I O N  M I S S I O N

Guided by the belief that every life has 
equal value, the Bill & Melinda Gates 
Foundation works to help all people lead 
healthy, productive lives. In developing 
countries, it focuses on improving peo-
ple’s health and giving them the chance to 
lift themselves out of hunger and extreme 
poverty. In the United States, it seeks to 
ensure that all people — especially those 
with the fewest resources — have access 
to the opportunities they need to suc-
ceed in school and life. 

www.gatesfoundation.org/

FIGURE 1  
TOTAL COST OF OWNERSHIP:  
MECHANICAL SYSTEMS
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The Total Cost of Ownership (TCO) analysis included 
first cost, utility costs (energy and water), mainte-
nance costs, and replacement costs over a 30-year 
period. The contractor provided input on the first 
costs and O&M costs of the various options. 
Predicted utility costs were based on current utility 
rates and expected utility escalation at the time of 
the analysis in 2006. The selected options had the 
lowest TCO of the options examined.

 Total Delta (30 Year NPV)  
 Replacement Costs  
 Maintenance Costs  

 Utility Costs (Energy and Water)  
 First Cost
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The breezeway, an inner circulation corridor, 
provides views of the campus courtyard. 
It also promotes chance encounters and 
impromptu conversations.

The dining room serves as a lunchroom, an 
informal meeting zone and an event space. 
As in the office areas, daylight sensors 
adjust artificial lighting levels as needed. 
Continuously dimming light fixtures and 
controls ensure that adjustments are not 
disruptive to occupants.
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Annual Water Use 3.2 million gallons 
municipal potable water, 1.5–2 million 
gallons nonpotable water from rain-
water storage tank for irrigation and 
toilet flushing 

W AT E R  AT  A  G L A N C E
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chillers and boilers, and heat 
recovery chiller;

•  Solar domestic hot water;
•  Daylighting; and
•  Data center design and ability to 

operate at warmer temperatures.
A comparison energy model 
excluding the data center, com-
mercial kitchen and servery (food 
serving and prep area) resulted 
in a predicted “office-only” EUI 
of 42 kBtu/ft2 · yr. Actual energy 
use data from November 2011 to 
October of 2012 (Figure 3) indi-
cates that the campus is achieving 
the predicted EUI of 64 kBtu/ft2 · yr. 
Other than the difference in cooling 
base load (plug loads), the model 
predicted the cooling load profile 
reasonably well.

Predicted and Actual Performance. 
Modeling predicted a cost savings 
of 34.4% and energy savings of 
40% against an ASHRAE Standard 
90.1-2004 baseline. The model pre-
dicted an energy use intensity (EUI) 
of 64 kBtu/ft2 · yr, compared to an 
ENERGY STAR Target Finder base-
line of 127 kBtu/ft2 · yr (representing 
average existing building perfor-
mance for a given climate and build-
ing type). The EUI includes energy 
use for the entire campus, including 
parking energy use, but not the park-
ing floor area, in accordance with the 
Target Finder procedures. 

The most significant contributors 
to energy performance include:
•  UFAD airside design;
•  Central plant design: thermal 

energy storage, high efficiency 

Water
Low flow fixtures. Rainwater harvesting  
(1 million gallon storage) and AHU  
condensate capture provide for irrigation 
and toilet flushing. Use of air-cooled chill-
ers in lieu of water-cooled chillers and 
cooling towers. Site designed to reduce 
storm water flow to municipal systems.

Recycled Materials
•  Construction waste diverted from the 

landfill 96%. 

•  Materials containing post-consumer 
and/or post-industrial recycled con-
tent and/or were sourced from local 
manufacturers 21%. 

Daylighting 
Daylight sensors with dimming controls 
throughout the office areas.

Individual Controls 
Underfloor Air Distribution (UFAD) pro-
vides individual control of airflow even 
in open office areas. Perimeter offices 
and meeting rooms have user-controlled 
thermostats and lighting.

Carbon Reduction Strategies 
Energy reduction strategies include: 

•  UFAD airside systems, high-efficiency 
chillers and boilers;

•  Chilled water thermal energy storage 
and a heat recovery chiller;

•  Solar domestic hot water panels;

•  Natural ventilation in the atrium; and

•  Data center rack chimneys and 
increased operating temperature.

Transportation Mitigation Strategies 
City center location, single-occupant 
vehicle trip reduction program.

KEY SUSTAINABLE FEATURES

The entire campus serves as an extended 
workplace. A hub at the center of the breeze-
way is home to a kitchenette, a copy room 
and comfortable seating with a great view.

FIGURE 3  SITE ENERGY USE BY END USE, NOV. 2011–OCT. 2012
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Note: Refrigeration represents energy used for kitchen walk-in coolers and freezers. Kitchen Gas use 
accounts for 0.15 kBtu/ft2 · yr, which is too small to be graphically represented in this figure.
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all AHUs, and the control system 
increases the system outdoor airflow 
if the CO2 level exceeds a threshold 
of 700 ppm above outdoor levels. 
Monitored data indicate that indoor 
CO2 levels are typically less than 
100 ppm above outdoor levels.

Thermal Comfort. AHU controls 
maintain the space temperature 
within the summer or winter dead 
bands by adjusting supply air tem-
peratures and volumes to meet 
demand. As the loads in the building 
are mostly sensible, humidity is not 
directly controlled, but the direct 
digital control system does lock out 
the outside air economizer if the sup-
ply air dew point exceeds 55°F. 

Indoor Environment
Since providing the best possible 
work environment was an essential 
priority, safe, healthy materials and 
excellent indoor air quality were 
obvious ingredients. Connection to 
each other, to the landscape, to day-
light and weather are also critical 
elements for a healthy workplace.

Air Quality. Outdoor airflows of at 
least 30% above the rates required 
by ASHRAE Standard 62.1-2004 are 
provided for all systems and spaces. 
Airflow stations at all AHUs monitor 
the outdoor airflow to ensure that the 
design ventilation rate is provided. 

CO2 levels are monitored in meet-
ing rooms and in the return air for 

opened, birds have begun returning 
to the area, including a heron that 
has been spotted perching near one 
of the dark-water bogs. 

Runoff from sidewalks and court-
yard paving is channeled into a 1 
million gallon rainwater storage tank, 
which provides nonpotable water for 
irrigation and for toilet flushing. (This 
is allowed by code because the inte-
rior of the campus is private property.) 

The landscape is designed to 
mimic the predevelopment charac-
teristics of the site. Campus water 
features include wetland plantings 
and open water. The addition of 
appropriate soil enrichment mixes 
helps encourage absorption and 
retention of rainwater in the plant 
root zone. Since the Foundation 

Operable windows and a mixed 
mode/natural ventilation system 
provide occupants in the atrium 
with fresh air, and a wall of doors 
allows the space to open to the out-
doors on moderate days. 

Site and Water
Situated between Lake Union and 
Elliot Bay, the Foundation’s site 
is on a former wetland meadow. 
However, years of being used as a 
parking lot left contaminated soils 
with nearly all water diverted to 
the municipal sewer system. The 
Foundation envisioned a sustain-
able campus that would regain its 
ecological place in the community. 

Access to the Outdoors. The 
65 ft wide floor plates place workers 
no more than 30 ft from daylight. 

Roof
Type Insulation above concrete-on-
metal deck, green roof in some areas
Overall R-value R-30 continuous 
insulation
Reflectivity For nongreen roof areas, 
solar reflectance index (SRI) of 34 for 
ballasted roof and 57 for pavers

Walls
Type Metal stud (R-13 batt plus R-10 
continuous insulation) and curtain wall 
spandrel (R-13 rigid)
Area Weighted Average of U-value  
0.091 (R-11)
Glazing Percentage  
45% of gross wall area

Basement/Foundation
Slab Edge Insulation R-value R-10
Basement Wall Insulation R-value  
R-10 to 10 ft below grade

Windows
Effective U-factor for Assembly 0.32 
typical (0.27 atrium)
Solar Heat Gain Coefficient (SHGC)  
0.27 typical (0.26 atrium)
Visual Transmittance 0.62 typical 
(0.58 atrium)

Location
Latitude 47° 36’
Orientation various (not orthogonal)

B U I L D I N G  E N V E L O P E

C H I L L E D  W AT E R  P L A N T :  
D E S I G N E D  F O R  E N E R G Y,  C O S T   S AV I N G S

A 600,000 gallon chilled water thermal 
energy storage (TES) tank allows the 
air-cooled chillers to operate primarily at 
night, when they are more efficient due to 
Seattle’s cool nights. Compared to a water-
cooled chiller plant, the air-cooled chiller 
plant with the TES tank uses an equivalent 
amount of energy, but the cooling tow-
ers’ water use — 2.6 million gallons per 
year — is eliminated.

The thermal energy storage tank also 
reduced the chiller plant size by 40%, 
reducing chiller plant first costs, space 
requirements, maintenance costs and 
replacement costs. Although TES systems 
are relatively uncommon, the life-cycle cost 
of this system was significantly better than 
a water-cooled chiller system. 

The total cost of ownership (TCO) analy-
sis disproved the common assumption 
that TES “doesn’t pay” unless the electric 
utility structure includes demand charges 
and time-of-day rates, which is not the 
case in Seattle. Operational data indicates 
that when at peak load, the chillers are 

operating between 0.8 and 1.1 kW/ton, 
compared to the Air-Conditioning, Heating, 
and Refrigeration Institute (AHRI) rated 
efficiency of 1.08 kW/ton.

The heat recovery chiller (HRC) gener-
ates heating hot water from heat rejected 
into the chilled water loop. The energy 
consumed by the HRC to produce a unit 
of heating energy is roughly one-quarter of 
the energy that would be consumed by the 
natural gas boilers, and given Seattle’s low 
electric costs, the cost is lower by more 
than half. 

The HRC produces hot water any time a 
hot water demand and a coincident chilled 
water load exist. If a heating demand occurs 
without a coincident chilled water load, the 
control system can lock out the economizer 
on the data center AHUs so that the HRC 
can convert the data center’s rejected heat 
to useful heating energy. The operation of 
the HRC allows the rest of the chilled water 
system (chillers and TES tank) to remain 
offline throughout much of the winter, as the 
HRC can meet the base chilled water load.

The campus is centrally located near 
Seattle’s downtown core and near multiple 
public transit lines. About 60% of staff are 
biking, taking the bus or walking to work. 
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Above Evacuated tube solar hot water pan-
els are located on the roof of the mechani-
cal penthouse on the north building. The 
panels provide approximately half of the 
energy required for the campus’ domestic 
hot water use.

Below A courtyard at the heart of the 
campus allows employees to turn outdoor 
benches into personal offices and informal 
seating areas into team brainstorming zones. 
The courtyard also provides wildlife habitat. 
Birds have begun returning to the area, 
including a heron that has been spotted 
perching near one of the dark-water bogs.

M E A S U R E M E N T  
A N D  V E R I F I C AT I O N

A measurement and verification energy 
model calibration exercise highlighted 
the following differences between the 
original LEED energy model and the 
actual operation:

•  Occupancy is significantly lower than 
modeled. The building was designed 
for higher future staffing levels, and 
many employees travel frequently and 
attend meetings off site. Actual hourly 
occupancy in office areas peaks at 
only about 30% of design occupancy.

•  Lighting use is slightly higher than 
predicted. Daytime use is slightly 
lower than modeled, but night energy 
use is higher, most likely due to janito-
rial use at night.

•  Plug loads, including data rooms 
and elevators, are significantly lower 
than predicted. 

•  Domestic hot water, kitchen hot 
water and kitchen gas use are lower 
than predicted.

•  Heating energy use is higher due to 
lower internal gains.

•  AHU fan power is higher than mod-
eled, resulting from reduced AHU turn-
down during off-peak hours.
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predictions, but irrigation use was 
higher, so the building used more 
potable water than predicted. New 
landscaping requires additional irri-
gation while it is being established, 
so this demand may decrease in 
the future. The total annual volume 
of rainwater that was captured and 
used by the system in 2012 was in 
line with predictions.

Low flow fixtures further reduce 
use of potable water. These measures 
significantly reduce the campus’ 
potable water use, saving another 2.5 
million gallons per year. Storm water 
runoff has been reduced by 65% 
from the previous site condition.

Transportation, Location
The Foundation opted for a city-cen-
ter site instead of a suburban location 
to improve community connectivity, 
provide employees access to alternate 
transportation choices and to reduce 

In addition to rainwater, AHU con-
densate drains into the tank — nearly 
250,000 gallons during the summer, 
when rainwater is scarce. The system 
is designed to provide for 95% of 
annual nonpotable water needs. 

During summer 2012, building 
nonpotable water needs and water 
feature needs were in line with 

transportation-related carbon emis-
sions. The Foundation has partnered 
with the city to reduce its single-occu-
pant vehicle rate to 50% by 2017. 
Employees receive incentives to 
choose alternate forms of transporta-
tion such as bus, light rail or carpool/
vanpool. About 60% of staff are bik-
ing, taking the bus or walking to work.

Materials
Construction Materials. Material 
were carefully selected to support 
human environmental quality and 

Building Owner/Representative  
Bill & Melinda Gates Foundation; 
Seneca Group (owner’s representative 
for campus construction)

Architect, Lighting Design, LEED 
Consultant NBBJ

General Contractor  
Sellen Construction Company

Mechanical, Electrical, Structural 
Engineer; Energy Modeler Arup

Civil Engineer KPFF Consulting Engineers

Environmental Consultant Arup/NBBJ

Landscape Architect  
Gustafson Guthrie Nichol, Ltd.

Commissioning Agent  
Engineering Economics, Inc.

BUILDING TEAM

C O M M I S S I O N I N G

Full commissioning was performed, and 
the commissioning agent’s (CxA) contri-
butions during design were significant. 
Additionally, in early construction, a 
series of “sequence review” meetings 
were held, attended by the mechani-
cal design engineer, the CxA, and the 
controls contractor. These meetings suc-
ceeded in ensuring that the design intent 
was correctly understood by the controls 
contractor — with the CxA’s recommen-
dations included — and resulted in a 
modified sequence of operations that the 
controls contractor could easily use to 
create the control system programming. 

Above Limestone panels, high performance 
glass, hand-set copper and painted alu-
minum are the primary façade materials, 
chosen for their quality, low maintenance 
requirements, and durability. 

Below The 1 million gallon rainwater stor-
age tank is in an area below the open plaza 
in the center of the site, excavated to the 
same depth as the rest of the basement and 
lined with waterproof concrete.
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Respondents said the atrium 
effectively serves the Foundation’s 
need for a quick and informal inter-
action zone. Observations indicate 
that the number of staff members 
using workstations away from their 
desks has doubled since 2007 due 
to a variety of work settings that 
encourage staff to work where it 
best suits them. 

Conclusion
Whether big or small, the Gates 
Foundation headquarter’s sustain-
able features and design work 
together to meet the needs of its 
occupants, reduce the consump-
tion of natural resources. And, 
by extension, work to further the 
Foundation’s goals to improve peo-
ple’s quality of life worldwide. •

Recycling and Composting. The city 
of Seattle collects trash, recycling 
and compostable (food/yard) waste 
separately and mandates that com-
postable and recyclable waste may 
not be disposed of as trash. The cam-
pus has three separate bins in each 
waste collection location throughout 
the campus to facilitate composting 
of all food waste and landscaping 
material waste and recycling.

Occupant Feedback
Post-occupancy workshops and an 
online survey were conducted in 
November 2011. Ninety percent of 
respondents rated the campus as 
excellent/good, and 90% of survey 
respondents said the new work 
space is very supportive or support-
ive of their ability to meet spontane-
ously with others. 

local and regional ecological sys-
tems. No added urea formaldehyde 
(NAUF) composite wood and agrifi-
ber materials were used in conjunc-
tion with VOC-compliant adhesives, 
sealants, paints and coatings, and 
Green Label Plus certified carpets. 
The construction team inspected 
and documented each wall, con-
firming it was clean of debris and 
moisture free before enclosure; 
inspected all HVAC seals daily; and 
maintained a clean environment.

Over 21% of the project was built 
with products containing post-
consumer and/or post-industrial 
recycled content and/or from local 
manufacturers that harvested mate-
rials within 500 miles of the site. 
A $2 million investment in FSC-
certified wood products represents 
over 74% of wood purchased for 
the project, three-quarters of which 
came from local forests. 

Construction Waste. A construction 
waste management plan diverted 
96% of construction waste, includ-
ing asphalt paving, light poles and 
landscaping debris, preventing 
15,987 tons of debris from entering 
a landfill. Strategies included exten-
sive on-site source separation of 
waste material and extensive training 
and communication. A composting 
system for food waste, a construction 
industry first, diverted over 86 tons 
of waste from the landfill. 

An existing building on the site 
that had been used for WNBA and 
NBA practice space and offices was 
deconstructed prior to construction. 
Over 98% of the building material 
from this facility was salvaged for 
use in the new practice facility and 
for donation to nonprofits.

L E S S O N S  L E A R N E D

Data Center Thermostat Sensor Location. 
Analysis of BAS data showed that one 
thermostat was reading significantly 
higher than the rest. Closer examina-
tion revealed that this sensor is located 
directly behind one of the few open data 
racks (those without return air chimneys). 
This temperature signal is driving the 
HVAC system to cool the room to a much 
cooler overall temperature than intended. 
A recommendation has been made to 
move this sensor.

Importance of Accurate Plug Load 
Predictions. The data center and the data 
rooms throughout the campus make up a 
substantial base cooling load and power 
draw, but overall plug loads have been 
lower than anticipated. Distributed data 
room loads are approximately one-third 
of the predicted load. A more accurate 
estimate of this load could have reduced 
the installed cooling capacity serving 
those rooms.

Temperature Setpoints Adjustment. 
Based on occupant feedback, campus 
facilities staff has adjusted the thermo-
stat dead band, establishing a winter 
setting and a summer setting. The 
Seattle Energy Code requires a 5 degree 
dead band between heating and cooling 
mode. On cool mornings in Seattle’s mild 
summers, space temperatures often drop 
to the lower end of the dead band, and 
70°F is too cool for many occupants who 
are wearing summer business casual 
dress. The BAS system now adjusts the 
setpoints to 72°F/77°F during the sum-
mer, while remaining at 70°F/75°F dur-
ing the winter, and comfort complaints 
have dropped.

Atrium Thermal Comfort. The design team 
was originally hesitant about the practical-
ity of the design — a four-story glass box 
facing southeast and southwest. Airflow 
and thermal modeling of the space 
evaluated loads and performance of the 
proposed natural ventilation and radiant 
floor system. The modeling indicated that 
the design could work with solar blinds to 
reduce the load on hot days, and mechan-
ical extract to assist with airflow under 
minimum ventilation conditions. Solar 
control blinds deploy automatically if solar 
radiation exceeds 200 W/m2 for a given 
façade orientation while the atrium is in 
cooling mode. The space is closed on hot 

days when the outdoor air temperature is 
too warm; trickle vents temper the incom-
ing ventilation air and the radiant cooled 
floor provides a cooling effect to occu-
pants. On moderate sunny days, the sun 
streams in, but with the space opened 
up via doors and motorized windows, 
cool air keeps the occupants comfort-
able. Overall, the space is outperforming 
predictions, and occupant feedback has 
been positive. 

Underfloor Air Distribution Diffusers. 
Consider how easily building occupants 
will be able to adjust individual floor dif-
fusers without impacting other adjacent 
spaces or systems. Some occupants 
did not find it easy to operate the 
floor diffusers (partly a matter of occu-
pant education and partly due to the 
diffuser design).

Also, on perimeter underfloor fan ter-
minal (UFT) systems, if all users closed 
their diffusers (likely because they felt 
too cold), the pressure drop on the fan 
became excessive and the fan motors 
surged (motor speed increased and 
decreased every few seconds). To remedy 
the latter problem, the facilities staff has 
installed a “minimum stop” position on 
the diffusers to prevent users from clos-
ing them fully.

Metering. Meter calibration and data reli-
ability can pose problems for assessing 
how the building is performing. On this 
project, gas use was submetered for 
heating hot water and domestic hot water 
plant equipment, but it was assumed 
that kitchen gas use could be calculated 
by deducting the other submeters from 
the total gas use. However, if the data 
from any of these meters is invalid then 
that calculation cannot be performed. 
Recommendations: 
•  Submeter all major gas end uses 

using meters with an appropriate level 
of accuracy;

•  Submeter all nonbuilding water uses 
such as irrigation, water feature 
makeup, etc. to ensure that building 
water use can be calculated;

•  Document end uses on each electrical 
submeter to ensure that total energy 
use for different end uses can be cal-
culated (within an acceptable margin). 
Consider how to break out standby plug 
loads and emergency lighting loads for 
M&V model calibration.

A B O U T  T H E  A U T H O R S

Peter Alspach, P.E., Member ASHRAE, 
is an associate principal at Arup and 
leads the mechanical group in Seattle. 
He is the lead mechanical designer and 
engineer of record for the Bill & Melinda 
Gates Foundation campus. 

Anne Marie Moellenberndt, P.E., Member 
ASHRAE, is an associate mechanical 
engineer with Arup in Seattle and has 
worked on the Bill & Melinda Gates 
Foundation campus through design, 
construction and post-occupancy.

The majority of the façade is a unitized 
curtain wall using an open-joint rain screen 
system that substantially reduces mainte-
nance and allows in plenty of daylight.
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Advertisement formerly in this space.


