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Most city talk is about major
buildings, planned public spaces,
trangit...the city through a car

windshield, onaTV screen. Thisis g

all seen from the outside, the
exterior city: skyline, skyscrapers,
windy squares...

Actual city lifeisinterior. Inside
rooms, Sitting on chairs...No matter
how tall the building or magnificent
its skin...that soaring feeling is
reduced to individual rooms,
corridors, compartments,
cubbyholes with a eight-foot
ceiling.”

- James Hillman “Interiorsin the Design of
the CitytyaQ82rgy2004.ee.doe.gov
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ANNUAL OFFICE COSTS / SF
ZEIE benefits $44.00/sF

total rent $20.91/s
utilities $1.78/sF
electricity $1.54/5F

cleaningfanitorial ~ $1.15/5F

maintenance/repair  $1.41/sr

space planning costs $0.86/sF

employee amenities  $0.82/sF

lighting operating cost $0.36/5F
salaries $123.00/sF

FIG.2
DATA SOURCES:

B Department of Labor, Bureau of Labor Statistics, June 2000. Based on an average
annual salary of 353,373 and annual benefits of §14,040. Average office space per
waorker is 319 s, from the BOMA International 2000 Experience Exchange report.

B Building Owners and Managers Association, 2000 Experience Exchange Report.

B [nternational Facility Management Association, Benchmarks lll, Research Report #18,
1997,

0 Assumptions include an energy rate of $.08 per kWh, annual burn hours of 3,640,
and A renwer dendity of 09 wattsfse
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The Work Environment Affects:
Satisfaction and Health

Hiring and Retention
Productivity

— TheBottom Line

Any Organization Should Use Workplace
asa Business T ool
NEEDS

why

www.energy2004.ee.doe.gov
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|S 20/ 20, ANYWAY ?
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People, Process & Place: Frank Duffy
www.energy2004.ee.doe.gov



story :

Years to
get it
Right
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k “Project success is NOT doing the
/\,2004 wrong thing on time and within budget”

Ene )%

WorkPlace 20-20 Process

%

8 o)

Measurement & Evaluation E xploration
How/did we do & how canwe do better? What's the potential?

Project Implementation Engagement
Let’s do it! Where does the customerwant to be?

6 2
Document &

Design Translation
How to get there and what’s the whole picture?

Diagnostics
Where’s the customer now and what’s the gap?

5 3

Scenario Concept
Evaluation &S election 4 Development
What's most.effective alternative? What are alternatives to bridge gap?
Scenario
Development &R efinement
What alternatives can be eliminated or refined?

August 8-11, 2004 www.energy2004.ee.doe.gov



Business
Process

Finance

Customer Human Capital

ugust 8-11, 2004 www.energy2004.ee.doe.gov Kaplan & Norton, 1992



& Quadrant

Business
Driver/
Challenge

Desired
Behavior or
Process
Change

Value of
the
Change

Space-
Related
strategy

Organizational
Measure

Research
Measure

| Financial

Human
Capital

Customer

Business
Process
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Environmental Satisfaction

Satisfaction
With
Ventilation

Links to Job Satisfaction

., Satisfaction \ .
with a
Lighting N

Satisfaction
with Privacy

Y
Job

Satisfaction

Overall
Environmental

Satisfaction

and
Acoustics

Source: National Research Council—
Canada
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The “old” zoo

gust 8-11, 2004 www.energy2004.ee.doe.gov Credit: Judith Heerwagen
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The new zoo0

Characteristics of the New

ZOO
Look Beyond Survival to Well-
being
Design for Emotional and
Psychological Well Being As
Well As Function

Understand the Animal’s
Naturally Occurring Behaviors
The “new” workplace and Needs
- Give the Animal More Control
Over Its Behaviors and

Environment

August 8-11, 2004 www.energy2004.ee.doe.gov



/\2004 Research Framework
A

Building
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| Well
' Developed

Business
Behavior
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eGrounded in Business: Imperatives

Use PBS Space, People and Activities as
esearch Subjects

—60,000 people

—2.5 million square meters

eCouple Research Findings to Process
Change: Research = New Methods

August 8-11, 2004 www.energy2004.ee.doe.gov



5 20/20 AFFECT ENERGY USE?
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AirVelocity
Co2

Dba And Dbc W
VOC And/Or E€
Occupancy

gust 8-11, 2004

Figure 3. 8 Given the resources and time available, as well as
the goals of the field studly, a filter strategy for field evaluation
can be developed.

www.energy2004.ee.doe.gov
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Environmental EKG

THERMAL
Spot Measurements
Ambient Temperature e —
Surface Temperature
Relative Humidity
co2
Physical Traces
Occupant Density = HVAC / Diffuser
Heat Generating Equipment = HVAC [ Diffuser
Cold MRT + Conductive Conditions
Hat MET + Sunny Conditions
User Modifications (' stressors /workstations)
Too Cold: eeeeee———"1 —
Space Heater, Sweater ..
Too Hot: [ = =
Fan, Shading Device
Too Dry: ———————— —
Humidifier
User Satisfaction Questionnaire
Temperature Satisfaction ., .
Haot Season —— m— —— O —
Cold Season e —
Individual Cantrals T T T
Hot Season s e [CENR T ] ——
Cold Season e —— —— ] ——
FM Questionnaire (¢ complaints { workforce per year)
Too Hot —— ] T ——
Too Cold ————————1 ——
Too Humid — 1 —
Too Dry — e
Too Stuffy e —
Too Drafty ————————— —
Time Spent Questionnaire
Spatial Syntax
Other Modules
TOTAL
——

www.energy2004.ee.doe.gov
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be _able alternatives

Os _.andard/ Alternatives First Cost Life-Cycle Benefits
. LT Standard]l: Sumgate w' gray tint baze
dq . Standard?: Dark reflective glass 530,000 over base
S\u Altermativel - High-vismibahity glass w/' 25% redneed area ($18,000) saving 534 1/year enargy savings
‘e‘ over basa Increased daviight'views
o\
o S Facade Shading Standard: Mo shading base
) . Alternativel: 3-layer light redirection devica £340,000 total 5315]/year energy savings
5308 Clare control
Altermativela: Internal fived hight direction 2 540 total Increased daylight! Glare control
0.6V
Alternative 2b: Inverted 1" muim blinds £16,173 total Increased davhght' Glare control
S0.2582 5400V year enargy savings
Foof Insulation Standard: R-14 ngid msulation on metal dack base -
Alternativel: B-20 nzd msulation £523]1 over base 51024/year energy savings
Altermativel: B-30 ngzid meulation 517,500 over base 51588/ year enatgy savings
Eoof Color Standard: Black/dark EPDM surface 537,000 base -
Alternativel - Whitehght surface {acrylic top coating) 511,200 orver base 51898 year anerpy savings
Lightmg Standard: direct fixtures, vated at 1.6 Wi $255,600 basa
540087
Alternativel- Split Lighting, rated at 1.1W-f2 S171,200 total 511,857 /vear enargy savings
(Dipes not includa task lights) $0 geigt User Control
Altmrmativel: Daylight-based duuming S187,900 over base $729]/year anetgy savings
52948
HVAC and Standard: Cetlmg-based VAV, poke-throughs baze
S Altemative]: Raised floor system - Floor-based air supply w/ | $0.27/4 User Comfort & Productivity
relocatable diffiusers; souctwed wiing and relecatable boes (incl $5.03/8 raised $4.66/87 savings per chum
fear cost) $873/year energy savings

ugust 8-11, 2004 www.energy2004.ee.doe.gov
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» Workspaces ¢
« Consistent wor

temporarily unoccupied 23% of the time on average
ow throughout the day, minimal lunch dip
» Computer wor

O

ey

0%
10%
0%

08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00

August 8-11, 2004 www.energy2004.ee.doe.gov

he dominate activity at the desk — approximately half the time

O Empty

O Unoccupied

O Not obtainable
B Pausing

B Paper handling
O Reading

O Writing

O Talking

B Telephone

O Computer

B Meeting




gntio™ o9

“Ones sizefits all approach of standard
building lighting falls far short of
preferences of most workers’

lighting systems replace older
gies the energy savings typically ranges form

%." “Deg gns that are most supportive of a
changing work environment will reduce
churn costs that occur with restructuring and
growth.”

August 8-11, 2004 www.energy2004.ee.doe.gov



Light Right CONSORTIUM
RESEARCH STUDY | Aldbany . NY

The Light Right Consorticisr
brings together interested parties
and researchers to work toward
a corrmon goal—to use research
as a basis for market
transforrmation towards guality
energy efficient lighting.

wonwe lightright.org
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LIGHTING CATEGORIES

Six conditions were prowvided and rated by comfort
level. The addition of room surface brightness and
personal control improved occupant comfort.

FIGURE 2

e ODcocupant dimming contral
of overbhead direct

— e Mo personal control

T ——
_-‘.
--'—,_-
T —

PERSISTENCE & VIGILANCE

TIME OF DAY

Occupants with dimming control had increased moti-
wvation and were able to sustain their persistence and
wvigilance owver time, as compared to those without
any control of the lighting.

FIGURE 3
E1e]

20

COUNT

10

100 ET:T+] SO0 FOO 200 1100
AMERAGE DESKTOP ILLUMINAMCE (1x)

PMean desktop illuminance chosen by participants
weith dimming control. Includes data from both
between-groups and within-groups designs.

gust 8-11, 2004 www.energy2004.ee.doe.gov
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“Next generation offices are beginning to offer split task
and ambient lighting provided by a soft (30 footcandles)
uplighting system that washes ceilings, walls and coves.
Combining this ambient light system with high
efficiency task lights can reduce the rated power
demandsto 1.1 watts per squarefoot (0.8 W
sg ft. ambient and 0.3 W sg ft. occupancy.
(in this 64,000 gross sq ft building) It translates into an
energy savings of $11,900 per year with afirst
cost savings of $84,400 (excluding the cost of task lights)”

www.energy2004.ee.doe.gov
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Ith complaints in daylit office areas
23%fewer than in internalized

places (ABSIC/DOE 1994). With poor

light access, some occupants suffer from

ical sunlight deficiency syndrome, while others
omplain of depression, conditions that result in lost
productivity and health costs

August 8-11, 2004 www.energy2004.ee.doe.gov
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% One laboratory study gave subjects dimmable celling lighting and tfound that the
control feature was well-used with positive results. The subjects who had
the controllable lighting were more satisfied with the lighting, felt more
comfortable in the room, rated the tasks as less difficult, and rated the
lighting quality as higher than subjects who did not have control. Importantly,
having the control system produced a 35 — 42% decrease in electrical
consumption.’

A split ighting svstems 15 also advantageous with regard to visual comfort and health,
since users can set the task environment to their preferences and tasks. Comell studies
have shown higher user satisfaction with uplighting than with conventional downlights

especially with parabolic louvers (Hedge et al. 1989)
ugust 8-11, 2004 www.energy2004.ee.doe.gov
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mmunication And Information Flow

active Collaboration

apting To Organizational & Technological
ange

ltural Alignment Quality Of Work Life

age And Reputation

Capacity For Innovation

» Aftraction & Retention Of High Quality Workers
s Customer Satisfaction
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Center for Building Performance and Diagnostics
School of Architecture = Carnegie Mellon University
Pittsburgh, PA 15213

(412) 268-2350 + www.arc.cmu.edu/cbhpd

Sustainable Development Alternatives for

Speculative Office Buildings:
A Case Study of the Soffer Tech Office Building

Final Report
20 April 1999

gust 8-11, 2004

Figuen 2. Extwrnal view of 3t § & dep exvernad shasding dirvices proped for Teck Offics buidng



“Pressurized plenums allow tenant layouts and densities to
change continuously, with thermal conditioning ensured by

/"'\"'"‘;me}' the continuous addition and relocation of VAV diffuser
“pots” in the floor”

Figure 3. The Owens Corming headguarters building features an underfloor air plenum with Tifus ™
swirl-plate diffusers providing a flow raie betwesn 0 and 90 ¢fin sach.

g floor plenum air supply with user-centered air management
ents such as Johnson controls PEM’s has shown s much as 29

eased productivity in the West Bend Insurance Company

xadquarters - justifying the cost of the individualized system in one year f«

the employer.
August 8-11, 2004 www.energy2004.ee.doe.gov



O‘\‘e‘ . Fﬂrm;"g Use argon filled. low-e, low shading coefficient, good visible transmission,
S untinted glazing with 25% reduction in glass area throughout. Also consider Azurlite ™
s and Evergreen™ products with higher visible clarity than Sungate™ with grey tint.

Use mterior upturned venetian blinds on south and north facades. with vertical blinds
on east and west facades.

* Roof: Increase roof msulation to at least B-20 and ensure white {or very light) surface
color.

e Lighting: Introduce to tenants the opportunity of modular and relocatable task-ambient
lights with continuous dimming ballasts and user controls. Alternatively, introduce a
split task-ambient lighting system with ambient uplighting system (approprate to ceil-
ing shape and reflectivity). with separate articulated arm task light.

Select lugh efficiency T-3 lamps. high efficiency fixtures/reflectors, continuous dim-
ming high energyv efficiency ballasts. and user reconfigurable controls.

¢ HIAC: Introduce plenum floor based air system with distributed damper boxes. and the
abality to add additional VAV zones for local requirements and tenant subdivisions.

ugust 8-11, 2004 www.energy2004.ee.doe.gov



Energy Recovery: Use desiccant wheels in the roof-top air handling units.

Nerworking: Introduce a structured wiring system for power. and for data/voice under a
raised floor, with ability to relocate and add outlet boxes as needad.

Equipment Power loads: Promote Energy Star ratings for tenants. illustrating the cost-
- - iy
savings from 1 to 3 W-ft'~ of plug loads.

Modular components: Utilize modular, plug and play components rather than redun-
dancies or embedded solutions for HVAC, connectivity and lighting, as well as carpets
(must be same size as access floor).

Reconfigurable fioniture: Promote relocatable walls and hornizontally and vertically
stackable furniture to support tenant reconfigurations without waste.

Benign materials: Promote low outgassing and environmentally responsible fabrics,
carpets. acoustic ceilings. Avoid pants and adhesives.

ugust 8-11, 2004 www.energy2004.ee.doe.gov
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Area of Focus

Organizational Development
Call Center Performance
Sustainability & Light

Social Networks & Stress W
Telecommute & Share Info
Form Teams & Streamline Work
Reinforce Business Processes
Performmance Improvement
Improve with Constraints, (S)
Integrate Outfsourced Functions
Expand Operations & Effectiveness
Insfitute Business Measures

www.energy2004.ee.doe.gov
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San Francisco
Study - research
on hew

1. Study the existing
location

Of clients throuah Socic
network, CBE

measureme

medasure
indicators in thet
location 6-8 mon
occupancy.

Compare the =

new"CONVeR '
INg with the ALY
tower.

0. b
F L peerer
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SOLICITATION FOR OFFERS

THE GENERAL SERVICES ADMINISTRATION
FOR

United States Department of Veterans Affairs
Regional Office

IN

Reno, Nevada

NAME: Robert W. Nimmo

TITLE: Contracting Officer

Reno NV Pilot project

-LEED gold certified

-Specific desires called out for the
organizational goals: Windows with
specific transmissivity above and below
light shelves, Under-floor air distribution
recommended because of sedentary
workers.

-Contrast with “conventional construction
and value analyzed as part of pilot project

August 8-11, 2004

www.energy2004.ee.doe.gov



