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DESIGN UPDATE:
Floor Plans
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Policy 11: Patterns
BUILDING DESIGN

Building Hearth
Arcades

Architectural Style
Building Character and
Campus Context
Flexibility and Longevity
Classroom Distribution
Enough Storage

Pools of Light

Places to Wait

Fabric of Departments
Four Story Limit
Future Expansion
Materials and Operations
No Signs Needed
Public Gradient
Operable Windows
Organizations Clarity
Quality of Light

Office Connections
Wholeness of Project
Wings of Light
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Policy 11: Patterns
BUILDING DESIGN

Building Hearth
Create a social heart for
every building

Flexibility and Longevity
Provide degrees of
flexibility appropriate to
each system

Fabric of Departments
Give each department a
clearly identified place

Public Gradient

Lay out spaces to create
a sequence from most
public to most private

Office Connections
Locate frequent contact
activities with walking
distance of each other
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DESIGN UPDATE:
Daylighting
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CAMPUS-WIDE PATTERNS

Policy 11: Patterns
BUILDING DESIGN
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Quality of Light

Provide ample
opportunities for
daylighting - provide
appropriate shading and
defusing device to
eliminate glare

Wings of Light

Shape buildings in ways
that allow natural light to
penetrate far into their
centers. Use
architectural elements to
g m | § {9 _ bounce daylight even
s | - ‘ A | oy gt ;e = , further into spaces.
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DAYLIGHT: Window Form/Function
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DAYLIGHT Comparisons
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Mechanical System




n-SLAB RADIANT

Flooring
Topping Slab (4 Thick)

Edge Insulation

Wire Mesh or Rebar

Radiant Tubing (3/4" Diameter)
Wire Tie

Insulation (27 Thick)
Structural Slab




PASSIVE CHILLED PANELS




ECONOMIZED ENVIRONMENT

ECONOM |ZED ENV| RONMENT -Outside Air Temperature 60F

-Chilled Beams Cff
-Dedicated Qutside Air
Economized and Exceeds
Ventilation Requirments

*When the cutside air is a comfortable
temperature the ventilation air can be

: ' ﬁ [' supplied without being conditioned
L = l I . == B Cem——
-y =3 {\ g
-

LEGEND

1. Dedicated Ventilation Air Duct

2. Ceiling Fan

3. Passive Chilled Beam

4. Occupant Controls for Mechanical Gooling and Fans
9. Operable Windows




MECHANICALLY COOLED
ENVIRONMENT

MECHANICALLY COOLED ENVIRONMENT

ooling Phase One

-Outside Air Temperature SOF

-Chilled Beams On

-Dedicated Outside Air Meets Ventilation
Reguirments

Cooling Phase Two

-Outside Air Temperature SOF

-Chilied Beams Cn

-Dedicated Outside Air Chilled for

Auxillary Cooling

*When the outside air is uncomfortably
wamm first the chilled beams will

be activated to provide cooling. If
additional cooling is needed the
Dedicated cutside air can be chilled
before it’s supplied to the space.

LEGEND

1. Dedicated Ventilation Air Duct

2. Ceiling Fan

3. Passive Chilled Beam

4. Occupant Controls for Mechanical Gooling and Fans
9. Operable Windows




ECONOMIZED ENVIRONMENT

OCCUPANT CONTROLLED ENVIRONMENT -Outside Air Temperature 70F

-Chilled Beams COff
-Dedicated Outside Air
Off and Windows Open

*When the outside air is a comfortable
temperature occupants can use manual
controls to turn off mechanical cooling
and turn on fans. Operable

S— R
= can also be opened to provide natural

ventilation. The Mechanical reverts to

its default setting an hour after the
switch is activated.

LEGEND

1. Dedicated Ventilation Air Duct

2. Ceiling Fan

3. Passive Chilled Beam

4. Occupant Controls for Mechanical Gooling and Fans
9. Operable Windows




Example - KELLY ENGINEERING
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Example - NORTH MALL OFFICE

Natural Ventilation in the State of Oregon North Mall Office Building
LEGEND

1. Natural Vestilation Inlet Integrated into Perimeter Berch

2 Natural Vertilation Refie! Integrated Ints South Facing Skylight and Clear-story Windows
3 Relie! & frem OMice Space AHU Recirculated in Atrium Thoough Plocr Diffusers

& OMce Space AXU with Relef A Ducted to Atrium




SEED




SEED Process

Project Name: O of U Erb Memorial Union Renovation and Addition

W oo~ dg &k Wk =

=
L ]

12
13

14
15
16
17

18

19
20
21

22
23
24
25

26
27
28

E100 Envelope

Status Code

B | A |[N/A|ECM# |Potential ECMs Base Bid ECM Description

E110 Reduce Heat Losses

E111 Ceiling/roof insulation Rigid board (R-30) inverted membrane R-38 or greater
X E112 Wall insulation R-15 continuous rainscreen system
X E113 Floor/slab insulation R-10 continuous

X E114 Fan penthouse insulation
E115 Windows: U=.35, SHGC = .32 (35% Vision Glass) 30% Glass
Avoid Spandrel glass - eliminate th
X A Thermal break in metal window frames Aluminum bridging, fiberglass
X C Argon gas-filled glazing panels No

X D High-performance low-e (¢ = 0.05) coating  |Yes - possibly tune tune based on balan
X E Tinted glazing or reflective coatings Verify SolarBan 70 Tuned per elevation per floor level

E120 Reduce Heat Gain
X E121 Architectural shading and overhangs Required for south, west SAGE Glass versus equipment siz

35% vision glass main building, 25% Concert
X E122 Window sizing and crientation hall + 10% clerestory
Cool roof - base bid. Green roof -Alternate

X E123 Cool roof, green roof not in base bid

E130 Reduce Infiltration

Seal openings at penetrations of building

X E131 envelope

E132 Air-lock vestibule or revolving doors Not currently in base (appeal required)

E190 Other Envelope Measures

Model transitional space with and without
insulation




SEED Analysis

ANALYSIS EXISTING STUDENT UNION WING CONCERT HALL
Optimize Insulation

X X
Optimize % Glass X X
Glazing tuned by Elevation X X
Specialty Glass (Shading) X X
Green Roof X
Review Lighting Technology x X X
Solar Hot Water X X
Heat Recovery

Tunnel X X
Craft Center X
Kitchen X

Radiant X X

Other Mechanical X X

Kitchen Equipment X X

Exhaust Hoods




DESIGN UPDATE:
Materials




CAMPUS-WIDE PATTERNS
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SUSTAINABLE
DEVELOPMENT
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Flexibility and Longevity

Local Transport Area

Materials and Operations

Operable Windows

Pedestrian Pathways

Peripheral Parking

Quality of Light

Road Crossings

Site Repair

Sustainable Development

Use Wisely What We Have
Tree Places

Water Quality

Wings of Light

Pools of Light
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Policy 10: Patterns
SUSTAINABLE
DEVELOPMENT

Materials and Operations
Designers should select
materials that are easy to
maintain and healthy,
creating buildings that are
energy efficiency and easy
to add on to or modify later.




EMBODIED ENERGY

BUILDING
OPERATIONS

BUILDING
CONSTRUCTION
& MATERIALS
9.5%

INDUSTRY

TRANSPORTATION




EMBODIED ENERGY

BUILDING BREAKDOWN

SITE 6% 7% CONSTRUCTION

\

\\

ENVELOPE
(EXTERIOR CLOSURE, ROOFING)

SERVICES
(HVAC, ELECTRICAL, PLUMBING, ETC)

INTERIORS

STRUCTURE




EMBODIED ENERGY

STRUCTURAL

NON- STRUCTURAL

MATERIAL

CONCRETE
CEMENT

TIMBER
GLUE-LAM TIMBER
STEEL

TERRAZZO TILES
GYPSUM PLASTER
MARBLE

BRICKS (COMMON)
PLASTERBOARD
GRANITE

CERAMIC TILES
PLYWOOD

GLASS

LINOLEUM

GLASS FIBER INSULATION
CERAMIC FIXTURES
VINYL FLOORING
PVC

EPS INSULATION
ALUMINUM

* Note: Embodied energy is measured by weight of material.
Some materials have a low Kbtu/Ib but are heavy (ex: concrete)
and some materials have a high Kbtu/Ib but are lightweight (ex:

aluminum).

i i H ; ; H H
: : H H H H '
H H H ' H : :
. : H : . H H
H ' ' ' H :
H H H ' H : :
: .

:

10

20

30 40 50 60 70
ENERGY (Kbtu/Ib)*




EMBODIED ENERGY

MATERIAL

EMBODIED ENERGY FOR TYPICAL CONCRETE BUILDING
(Mmbtu/lIb)*

0 100,000 200,000 300,000 40,000 500,000 600,000 700,000
o5 I CONCRETE | 682,067
&% CEMENT [ :
6 TIMBER E
z GLUE-LAM TIMBER| ]
B e sTEEL | ] 72156
T TERRAZZO TILES []
: GYPSUM PLASTER[]]
; MARBLE [J]
’ BRICKS (COMMON) [T
iy PLASTERBOARD JIl2,163
o GRANITE [
= CERAMIC TILES [ ]
S PLYWOOD [T ]
g GLASS
! LINOLEUM
O  GLASS FIBER INSULATION |
=4 CERAMIC FIXTURES |
: VINYL FLOORING * Based on a typical large concretse office building. :
PVC (GSF= 511,758 sf, twelve 13’ stories and a basement). !
. —— Data from tlie DOE Buildings Database (US DOE 2004). .
EPS INSULATION |J[T3.481 : : :
______________ ALUMINUM 3 602
0 10 20 30 40 50 60 70

EMBODIED ENERGY PER MATERIAL
(Kbtu/Ib)




WHY GREEN MATERIALS?
OCCUPANT HEALTH




WHY GREEN MATERIALS?




WHY GREEN MATERIALS?
ENVIRONMENTAL IMPACT




GREEN MATERIALS

ECOLOGICAL FOOTPRINT
140 -
120 -
100 -
® concrete
80 - B sawn hardwood
glass
60 - ® linen
40 - steel, virgin
¥ polyester
20 -
. mmm N

embodied energy in MJ per KG




PACIFIC NORTHWEST




PACIFIC NORTHWEST




GREEN MATERIALS
ARCHITECTURAL PRECEDENTS
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GREEN MATERIALS

DESIGN FOR ENVIRONMENT (DfE)

e MATERIAL CHEMISTRY: Contains
safest materials available

 DISASSEMBLY: Can be disassembled
after end of useful life

« RECYCLABILITY: Contains recycled
content and is recyclable after end of
useful life

STARTED IN 1992



http://upload.wikimedia.org/wikipedia/en/d/d8/DfE_Logo.pdf

GREEN MATERIALS
DESIGN FOR DISASSEMBLY (DfD)

Facilitate disassembly (in part or whole) for recovery of systems,
components and materials.

EXTRACTION

DESIGN/ CONSTRUCT
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GREEN LAW?

THE PRECAUTIONARY PRINCIPLE

The precautionary principle or precautionary approach

states that if an action or policy has a suspected risk of
causing harm to the public or to the environment, in the
absence of scientific consensus that the action or policy

is harmful, the burden of proof that it is not harmful
falls on those taking the action.

-Wikipedia

Do no harm

-The Hippocratic Oath




GREEN MATERIALS
CLOSING THE LOOP

LINEAR - TAKE/MAKE/WASTE SYSTEM

- Products/Materials > - Waste -

1
. Incineration

-+

-— l . Pollution
| ecovery 1
of ;

. End l
Raw Design& Use —»
Materials Manufacture Life : i
. Y
Rethink, Redesign, Reduce, Repair i Compost E Land Fill
\ DARN J

/
Y ] Y .Y
Waste Prevention Recovery Disposal




GREEN MATERIALS
CLOSING THE LOOP

CYCLICAL- WASTE = FOOD

Rethink, Redesign, Reduce, Repair E Compost

. AN J
hd

Y
Waste Prevention Recovery
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Sustainability Technical Advisory Group Meeting #2
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