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Introduction

Oregon Health & Science University's Center for Health & Healing (CHH) was
completed in 2006 and is located in the-8%re CENTRAL DISTRICT OF South
Waterfront in downtown Portland, Oregoithe South Waterfront development

is a visionar project that creates responsible density, builds a vibrant new
urban neighborhood and helps stem urban sprawl. The riverfront property is the
fINBSald SO2y2YAO dzy RSNIF{Ay3a Ay t 2N
development in the nation. The Districombines housing for over 3,000
residents (including 400 units, &0% of the Central District, at affordable
rates), the CHH medical office facility, public green spaces, msed
development, transit options and infrastructure improvements. The entire
district uses statef-the art sustainable building techniques, reduciitg
immediate and future impact on the land and environment.

CHH is one of the largest LEED Platinum projects in the nation and the first
medical facility in the world to be built to this standard. Thestéry, 412,000
squarefoot building has eight levels devoted to physician practices, surgery and
imaging, and thee floors that house a health and wellness center. The March
Wellness Center features a gymnasium, ftaure lap pool, therapy pool, weight
training area and a day spa. Four levels are dedicated to education and research
activities, including space for lsiomedical engineering program. The ground
floor houses retail space, including a pharmacy, optical shop and a Gak.
March Wellness Centeithe fitness center which is open to the publieeceives
approximately 500 visitors per day, on average.is lestimated that another
2,500 patients visit CHH on a daily basis.
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The key green features of the building that are central to the jposupancy energy study and that
impact the employees who were surveyed as part of the occupant haatlproductivity study include

the following:

1 High efficiency boilers and chillers for energy efficient heating and cooling

1 "Displacement ventilation" in examination and office spaces, which means air circulates
through natural convection as opposed toeing blown by fans; this reduces air
contaminant levels and eliminates supply air reheat

1 Fanwall technology in penthouse mechanical room. This array of smaller fans replaces a
single large fan, occupying less space,, providing higher efficiency wed ¢onnected
loads, equipment redundancy (from multiple fans), and lower first costs

1 Chilled beam cooling, which reduces overall building fan energy use {30 gércent and
therefore allows for a smaller HVAC system than a conventional forced avagbpr

1 Use of variable frequency drives on pumps and motors to carefully match HVAC output
with demand

1 Use ofreclaimed rainwater and ground watdior nonpotable water demands, e.g.
mechanical cooling, toilet flushing and irrigation.

1 A olar collectortrombe wall- a 190" by 32' high passive solar heateovers the south
exterior face of the 8" & 16" floors. Warm air collected from the surface of the wall is
transferred to preheat domestic hot water

1 Onsite energy production with ga#red microturbines: ejected heat from the
microturbines at the central utility plant is captured and used in the builtieating water
loop. It is also stored in the first floor slab and the healttb swimming pool when
thermal storage of excess heat prog&lloadshifting benefits.

1 Hallway and stairwell occupancy sensors to ensure that electric lighting is used only when
needed.

1 Daylighting and natural ventilation of the stairwells

1 Heat recovery systemfor laboratory exhaud air to pre-condition ouside air for air
handler use.

1 Demand controlled ventilation (DCV) using carbon dioxide sensors and occupancy Sensor:
SO spaces are not over ventilated or overlit when not in.use

1 Night flush cooling, using outside air, until one hour before daily caocy
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Overview of Post Occupancy Research Project

Joint funding for this research was provided by Betterbrickise Commercial
Initiative of the Mrthwest Energy Efficiency Alliancethe Energy Trust of
Oregon, Portland State University, Gerding Edlen Development and Oregon
Health and Science University.

The CHH Post Occupancy Evaluation, conducted by industry leaders in their
respective fields, i®ne of fewsuch comprehensive, peeeviewed research
report to measure the impact of high performance buildings on its occupants.
This Post Occupancy Evaluation measures the energy and occupant productivity
results of this statef-the-art high performance buildingThe overall resealc
project focused on the following questions:

1 Are the resource costs (energy, water) of the building afien
reasonable?

Are the occupants satisfied with the way the building is performing?
Are there indications that the building diggn has influencedhealth and
productivity?

)l
)l

The fullycommissioned study consists of five distinct effortan occupant
satisfaction survey, an occupant impact study, actual energy performance over a
12-month period following one full year of operations upon building
compktion, operation and maintenance recommendations and the applicability
of the BPR protocol as a meaningful postupancy assessment tool. The
results presented in this report focus on items21and 3 below:

1. OCCUPANT SURVEY

¢ KS 0dzA f RA Y BdupantAsxtisthctivi an@ yiness symptoms was
obtained through an occupant survey based on the New Buildings Institute (NBI)
Building Performance Review (BPR) protocol, refined by the research team. The
survey addressed the following areas:

0 Indoor Enviremental Quality
0 Respiratory symptoms
0 Productivity related issues

2. OCCUPANT ABSENTEEISM

This task investigated and focused on absenteeism data from the new Center
for Health and Healing building compared with absenteeism data in the
previous building occupied by the employees.
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3. ENERGY ANALYSIS

This task utilized the NBI protodokcused on energy use, corrected and indexed

for square footage. Occupant density and weather corrections were included in
the calibrations as were the presence of major computer rooms or other
dzy dza dzl f dzal 3S® PGAtAGe o0Af &geny WhileR (|
corrections and weather normalization was performed by an energy analyst
contracted by the owner. Energy analysis wasformedusing the Energy Star
t2NIF2fA2 alylFr3ISNE RIFIGE FNRBY (G(KS LINE
and eQuest engy modeling. The models were calibrated with actual bills and
the savings estimates were generated using the calibrated model.

Outcomes included:

0 Summary of energy costs and summary of water costs

o Energy Use Index per square foot

o Energy Star rating {000)

o Comparison to performance targets established in design

4. ASBUILT CHARACTERIZATION

This exercise identified differences between the original design and theilis
condition for purposes of analyzing contributors to changes between projected
impacts and actual result§his effort was carried out as part of the energy
analysis work ants briefly summarized within this report.

5. O&M RECOMMENDATIONS

Current building operation and maintenance practices were reviewgdhe
POE teamto identify areas that may need additional attention to improve
building performance. This task resultedd brief summary of key issues and
potential savings opportunities. Activities included:

o Interviewing facilities site management and engineer team (CB
Richard Ellis, Inc. and OHSU Facilities and Real Estate).

0 Reviewing areas of concern noted in Becupant Survey.

0 Beginning the implementation of improvements as a result of this
study's findings.
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This report summarizes the results of the occupant survey and building
performance analysis, shares the findings ahscusses some of the specific
challenges the ownership, management and design team have faced the first
few years of operation to ensure maximum building performance.

I
| 7
OHSU PogDccupancy Evaluation







