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Performance Matters to Your Clients

... Energy Cost

Commercial Building Sector Expenditures
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Performance Matters to Your Clients

... Energy Benchmarking

U.S. Building Benchmarking and Transparency Policies
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Performance Matters to Your Business

... Energy Codes
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Performance Matters to Your Business

... AIA Honor Awards B

Energy: A brief summary of energy and ‘ = =:. &
\ 10,

//}'

carbon reduction strategies, plus metrics per
Energy Star Target Finder. If the submitted

building type is not listed on the Target =
Finder Web site, use the Architecture 2030 e R S
Challenge Targets.

| I l ¥ /]

e Predicted EUI in kBtu/sf/yr excluding on-
site renewable energy contribution

e Predicted EUI in kBtu/sf/yr including on-
site renewable energy contribution (carbon
offsets will not be counted) g

e Predicted percent (%) regional energy !

] ) 2015 AlA Institute Honor Awards | Call for Entries
reduction per Energy Star Target Finder i

. . Celebrating the Best in Contemporary American Architecture
* (Optional) Actual EUI'in kBtu/sf/yr Comore b s, e ntte s v o e st %
. . . quality of architecture practice, establish a standard of excellence against
including on-site renewable energy e o e peroane, o o e i o 2 .

contribution (based on 1-yr utility records)



Performance Matters to Your Business

... AIA 2030 Commitment

0L ] number of firms submitting reports — 11% decrease
.16 billion  total amount of gross square feet (GSF) — 9% increase
2441 number of projects reported — 150% increase
34%. average Predicted Energy Use Intensity (PEUI) reduction - 3% decrease .
A% ] percent of total GSF meeting the current 60% reduction target — 5% decrease
66% ] percent of total GSF using energy modeling — 14% increase ...
401 number of projects meeting the 60% reduction target — 200% increase ... ...
A3 ] number of net zero energy projects — 500% increase . ...
3,866 number of interiors only projects



Performance Matters to Your Business

... AIA 2030 Commitment

Predicted Project Performance

Modeled projects were
predicted to perform on
average 8% better than non-
modeled projects
T

Projects seeking 3™ party
certification performed 10%
better than average

A0 [ ormer e
30050

. . . 20%
Projects reporting detailed

data performed 14% better
than the average

10% -

pEUI Reduction Percentage

0%

Modeled Non-modeled All Seeking Provided
Certification Detailed
Data




Performance Matters to Your Business

... New Business Oportunities

Energy Modeling: Ongoing + New Opportunities

®
ll Pre-Design . A building’s complete lifecycle,
.© coen, - from pre-design through long term
" ®eo, " operations — and beyond, affords
..' : - - numerous opportunities for energy
o '.. e ® modeling to enhance performance.
. SOOI . T{ Energy efficiency, optimized through
L N A o
. @ ._ Design & | ene_rg;r modeling at a_II building
. : * Construction design and construction stages, and
F%edevelopmeﬂt B . ; periodically during post-occupancy,
' o can achieve the triple bottom line

goals of sustainability.

“Operations




Performance Matters to The AlA

... AlA Position Statement

C. Public Policy:
Architects are
Environmentally
Responsible

Supporting Position
Statements

1.
Energy and the Built
Environment

3.
Sustainable
Architectural
Practice

The creation and operation of the built environment require an investment
of the earth’s resources. Architects must be environmentally responsible
and advocate for the sustainable use of those resources.

The AIA supports governmental policies, programs, and incentives to
encourage energy conservation as it relates to the built environment as
well as aggressive development and harvesting of energy from renewable
sources. Architects are encouraged to promote energy efficiency and
waste reduction in the built environment, encourage energy-conscious
design and technology, plus support a national program for more efficient
use and recycling of non-renewable resources and carbon-neutral design
strategies.

(approved December 2009; through December 2014)

The AlA recognizes a growing body of evidence that demonstrates current
planning, design, construction, and real estate practices contribute to
patterns of resource consumption that will inhibit the sustainable future of
the Earth. Architects, as the leaders in design of the built environment, are
responsible to act as stewards of the Earth. Consequently, we encourage
communities to join with us to take the leadership to change the course of
the planet's future and support legislative and regulatory strategies that
implement sustainable design practices to advance the goal of achieving
carbon-neutral buildings by the year 2030.

(approval extended May 2012, to December 2014)



Performance Matters to The AlA

... Energy is
one of Four
Priority Areas




Performance Matters to The AlA

... Resources

About AIA  ContactUs AIA Store  Find an Architect  Ti

Jobs F

SignIn | Renew Membership | Join AIA

For Members | For Leaders | Knowledge Communities | AIA Chapters Search AIA
Home Practicing Architecture  Contract Documents Conferences & Events  Issues & Advocacy  Educa Career Stages Need Help?
Practicing Architecture Energy print | EMail | [& ShareThis
Energy by Design

Architects’ decisions from the earliest
phases of design contribute to the energy
profile: from programming, defining the
passive solutions of building form and
massing, to envelope design, to developing
an integrated approach to active systems
and renewable systems and seeing that

The AIA Energy Modeling Practice Guide serves to not only demystify through completion and operations.

energy modeling in general but also to provide tips and information that -
will help architects to better discuss energy modeling. Explore Sustainability

2030 Commitment Report The AIA Energy Modeling Guide Energy on AIAU Deep Energy Retrofit Guide

INTEGRATING

i
are IHIl'xX S

roie
The 2013 Progress Report: AIA The AIA Energy Modeling Practice Stay ahead of the trends in healthy Deep Energy Retrofits: An
2030 Commitment is now Guide serves to not only demystify work and living spaces with Emerging Opportunity, An
available! The report documents energy modeling in general but courses on sustainability, systems Architect’s Guide to the Energy
the energy use and practice also to provide tips and implementation, materials, and Retrofit Market is a co-publication
findings from firms participating information that will help methods. between AIA and Rocky Mountain
in the AIA 2030 Commitment. architects to better discuss energy Institute.

modeling. Learn More »

Learn More » Learn More »




Performance Matters to The AlA

.. Resources

An Architect’s Guide to

INTEGRATING

\ alC VIO L
IN THE DESIGN PROCESS

COMPARATIVE i QUANTITATIVE PREDICTED COMPLIANCE

% THE AMERICAN INSTITUTE
"= OF ARCHITECTS
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Performance Matters to The AlA

... Resources

DEEP ENERGY RETROFITS:

AN EMERGING OPPORTUNITY

An Architect’s Guide to the Energy Retrofit Market

eneroy

efticiency
market °

% THE AMERICAN INSTITUTT. Rocky
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JIM POULOS, PE, LEED-AP |0 et
PRINCIPAL \  ENERGY MODELING:

ARCHITECT’S IMPACT THROUGH
THE DESIGN PROCESS
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VALUE TO CLIENTS FOR ENERGY MODELING

Comparative Compliance Predictive



HOURLY MODELS
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BIN DATA MODELS

Annual Fan Energy Savings Calculations
Existing Condition

Temp Percent Percent Fan CHWP HWP On-peak Mid-peak Off-peak Occ Total Unocc Total
Bin Air Flow Fan BHP kw kw kw kwWh kwh kWh kWh kwWh
102 0% 0% 0.00 0.00 0.00 0 0 0 0 0
97 100% 110% 14.27 0.00 0.00 250 0 0 250 0
92 98% 90% 11.70 0.00 0.00 1,085 0 0 1,085 0
87 90% 90% 11.70 0.00 0.00 2,842 0 0 2,842 0
82 82% 73% 9.42 0.00 0.00 3,590 0 0 3,590 0
77 75% 56% 7.28 0.00 0.00 3,371 0 0 3,371 0
72 67% 42% 5.42 0.00 0.00 3,187 0 0 3,187 0
67 59% 30% 3.85 0.00 0.00 2,160 0 0 2,160 0
62 51% 30% 3.85 0.00 0.00 1,896 0 0 1,896 0
57 43% 19% 2.43 0.00 0.00 1,100 0 0 1,100 0
52 40% 19% 2.43 0.00 0.00 1,129 0 0 1,129 0
47 40% 19% 2.43 0.00 0.00 1,097 0 0 1,097 0
42 40% 19% 2.43 0.00 0.00 1,153 0 0 1,153 0
37 40% 19% 2.43 0.00 0.00 1,099 0 0 1,099 0
32 40% 19% 2.43 0.00 0.00 914 0 0 914 0
27 40% 19% 243 0.00 0.00 600 0 0 600 0
22 40% 19% 2.43 0.00 0.00 337 0 0 337 0
17 40% 19% 2.43 0.00 0.00 157 0 0 157 0
12 40% 19% 2.43 0.00 0.00 61 0 0 61 0

7 40% 19% 2.43 0.00 0.00 29 0 0 29 0
2 40% 19% 2.43 0.00 0.00 13 0 0 13 0
-3 40% 19% 2.43 0.00 0.00 3 0 0 3 0
Total/Peak 14.27 0.00 0.00 26,073 0 0 26,073 0



CORRELATION MODELS
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Estimated Laundry Energy Usage & Costs

Number Rooms
Laundry? (Y/N)
% Wastewater Recycled

Water Gal/Lb

Current laundry Ibs/yr processed
Outsourced Ibs/yr
Remaining in-house Ibs/yr

Annual Natural Gas Usage
Laundry Dryer Therms

Laundry Flatwork Ironer Therms
Laundry Presses Therms
Laundry HW Therms

Total Natural Gas Therms

Annual Water Usage
Laundry Water Mgals

Annual Electricity Usage
Dryer kWh

Washer kWh

Flatwork Ironer kWh

Misc Equipment kWh
Total Electricity kWh

Gas Use (BTU per Lb)
Electricity Use (kWH per 100 Lbs)

Utility water deg F
Laundry Ibs/occ room per day
Average Occupancy

% Laundry Reduction

61.0%
Utility Rates
Natural Gas $/Therm $1.67
Water $/Mgal
Electricity $/kWh
Annual Annual
Laundry Use Laundry Cost
Natural Gas (Therms) 78,257 $130,688
Water (Mgal) 5,344 $42,749
Electricity (kWh) 156,318 $21,103
|Total $194,540 |
Total Hotel Laundry %
Energy Use of Total Energy
Natural Gas (Therms) 306,557 25.5%
Water (Mgal) 32,952 16.2%
Electricity (kWh) 11,210,118 1.4%



DESIGN PROCESS

HIGH

ARCHITECT’S IMPACT

LOW

SCHEMATIC DESIGN DEVELOPMENT CONSTRUCTION DOCUMENTS



ENERGY MODELING DURING DESIGN PROCESS

PREDICTIVE
(Hourly Models)

COMPLIANCE COMPLIANCE

(Simplified) (Hourly Models)

COMPARATIVE
(Whole Building Analyses: Hourly Models
Component Analyses: Bin Data or Correlation)

SCHEMATIC DESIGN DEVELOPMENT CONSTRUCTION DOCUMENTS
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BIG IMPACT / MID-DESIGN
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DESIGN DEVELOPMENT



LESS IMPACT / LATE DESIGN

HIGH

LOW
CONSTRUCTION DOCUMENTS



DHW Pumps 10%
1% 3%

0%

Cooling Lighting Heating Fans



Fenestrations

21% Occupants

1% 12%

0%

Fenestrations Lighting Roof Outside Air



ARCHITECT’S IMPACT THRU DESIGN PROCESS

HIGH

LOW
SCHEMATIC DESIGN DEVELOPMENT CONSTRUCTION DOCUMENTS
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AlA TAP WEBCAST 11-18-2014

Kjell Anderson, AlA, cSBA, LEED AP BD+C
LMN Architects

“All models are wrong

but some are useful.”
- GEORGE E.P. BOX




“All models are wrong

but some are useful.”
- GEORGE E.P. BOX
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HOUSEHOLD BUDGET ENERGY DGET

Debt
Utilities 10%
10%

$50,000/year 50 kBtu/ft*/year




60% 70% 80% 90% | |cABoN

NEUTRAL"

TODAY 2015 2020 2025 2030

Fossil Fuel Energy Reduction Renewable . Fossil Fuel Energy Consumption

The 2030 Challenge

Source 2010 2030, Ing / Architecture 2030 All Rights Resered,
*lsing e fssil fusl GHG-emilling ensrdy b operate



Passive Systems
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Active Systems

TODAY 2015 2020 2025 2030

Fossil Fuel Energy Reduction Renewable . Fossil Fuel Energy Consumption

The 2030 Challenge

Source 2010 2030, Ing / Architecture 2030 All Rights Resered,
*lsing e fssil fusl GHG-emilling ensrdy b operate



a brief history of energy modeling...

Mechanical System
Sizing (Peak Loads)

How big are loads?
Do I need 4 tons or 8
tons of cooling?

Late in Design Phase



a brief history of energy modeling...

Mechanical System Comparing strategies.
Sizing (Peak Loads) (Energy Conservation
Measures, EEM/ECMs)

How big are loads? Is it better to insulate
Do I need 4 tons or 8 more or upgrade the
tons of cooling? boiler efficiency?

BETTER [YEE)

Late in Design Phase Middle of Design Phase



a brief history of energy modeling...

Mechanical System
Sizing (Peak Loads)

Comparing strategies.
(Energy Conservation
Measures, EEM/ECMs)

YOU
ARE
HERE

Compliance

How big are loads?
Do I need 4 tons or 8
tons of cooling?

Late in Design Phase

Is it better to insulate
more or upgrade the
boiler efficiency?

BETTER [elillBE

Middle of Design Phase

Is my building at least
as good as a prescrip-
tive code building??

(APPROVED)

L s

ASHRAE 90.1
LEED
Energy Code

Usually late in Design
Phase



a brief history of energy modeling...

Mechanical System
Sizing (Peak Loads)

Comparing strategies.
(Energy Conservation
Measures, EEM/ECMs)

YOU
ARE
HERE

Compliance

Prediction

How big are loads?
Do I need 4 tons or 8
tons of cooling?

Late in Design Phase

Is it better to insulate
more or upgrade the
boiler efficiency?

BETTER g8l y

Middle of Design Phase

Is my building at least
as good as a prescrip-
tive code building??

(APPROVED)

L s

ASHRAE 90.1
LEED
Energy Code

Usually late in Design
Phase

Will the design and
operations be able to
meet 40 kBtu/sf/year?

Throughout Design
Phases



a brief history of energy modeling...

Mechanical System
Sizing (Peak Loads)

Comparing strategies.
(Energy Conservation
Measures, EEM/ECMs)

YOU
ARE
HERE

Compliance

Prediction

This is the only one
that typically ad-
dresses/compares
geometry and pas-
sive systems

Design

How big are loads?
Do I need 4 tons or 8
tons of cooling?

Late in Design Phase

Is it better to insulate
more or upgrade the
boiler efficiency?

BETTER [eillBE

Middle of Design Phase

Is my building at least
as good as a prescrip-
tive code building??

(APPROVED)

L s

ASHRAE 90.1
LEED
Energy Code

Usually late in Design
Phase

Will the design and
operations be able to
meet 40 kBtu/sf/year?

Throughout Design
Phases

What quality/quantity

of daylight does each

space have?

Do | need more shad-
ing?

Early Design Phase,
Testing Geometry



Who Does Energy Modeling?

[I?_Ssign Simulation
ARCH TEAM _ —-_———
e=" _a====a._ T ~_MECHFIRM
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- Usually an Energy Analyst, often housed within a Mechanical Design Firm.
- For some types of Analysis, the best physical location is within an Architecture firm.

Common Issues with Energy Analysis:

- Design team is not asking a design question, just asking for ‘analysis.’

- Design team is not willing to incorporate answers to analysis questions.

- Geometry is difficult to translate from design team to energy modeling software. Design Changes may
require extensive time (fee) to redraw model. This means either they are not picked up by Analyst or fee
increases for early analysis.

- Energy Analyst makes a great deal of assumptions that are correct, on average. For a particular build-
ing, however, they may not be appropriate.



Who Does Energy Modeling?

P_Ssign Simulation
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Some Types of Design Energy Simulation

= 4012,

3.8 gallons per 100 miles

— . ‘ | § v
Solar/Shading Daylighting Airflow Energy Modeling/
Comfort




Simulation Process

Ask Question

-

Set up Simulation to Answer
Run Simulation

Interpret/Calibrate

-

Make Decisions

Some Types of Design Energy Simulation

= 4012,

3.8 gallons per 100 miles

¥ e | P
Solar/Shading Daylighting Airflow Energy Modeling/
Comfort




Simulation Process

Ask Question

-

Set up Simulation to Answer —

Software

Run Simulation

Interpret/Calibrate

-

Make Decisions

Solar/Shading

Some Types of Design Energy Simulation

Daylighting

Software Types, with examples

3d Modeler Allows geometry to be created
Revit
Rhino
3d SketchUp

Graphic User Interface  Buttons are clicked to set properties,
Sefaira run simulations, and see results
Diva
IES-VE
Vasari/Green Building Studio

The underlying algorithms that simu-
Engine late the physical world
Radiance
EnergyPlus
DOE2

a1 B40ke

3.8 gallons per 100 miles

Airflow Energy Modeling/
Comfort




Solar Energy Investigations

Question
- What is the relative performance of various shading strategies?




Massing Comparison

Question

- How often can electric lights be dimmed or off?
- What is optimal geometry to balance daylight with envelope performance?

140% Glazing
@ I 60% Glazing
[190% Glazing




Daylight Autonomy
100% 0%

Massing Comparison

ON

Result: A and C perform best

ﬁ" k""

Daylight -
629% ASt{;lr?omy | il ¥ 74 1 (y Daylight
53 4% Daylight . O Autonomy 70 40/0 Daylight

Autonomy Autonomy

23,399 ua




Table 1. Variable List and Range

Category

Envelope

Occupancy

Sensitivity Analysis

Variable Low Performance Base Case | High Performance
Building Area | 52,630 52,630 52,630
(SF)
Number of 3 3 3
Floors
Thermal Core zone w/4 perimeter | Core zone Core zone w/4 perimeter
Zoning zones on each floor w/4 perim- zones on each floor
eter zones on
each floor
Perimeter 15' 15' 15'
Zone Depth
Floor to Floor | 13' 13’ 13’
(ft)
Floor to 9' 9' 9'
Ceiling (ft)
Aspect Ratio | N/S 2.5-1 E/W1.5-18 E/W 2.5-1
& Orientation
Mass Wood frame (no slab) 4" slab 12" slab
Insulation R-11 metal frame ASHRAE ASHRAE 189
90.1-2007
Seattle
Glazing Area | 60% 33% 20%
Shading NONE NONE FIXED 3' horizontal
SHGC 0.76 0.38 0.15
Glazing U 0.93 0.48 0.28
Air Tightness | 0.013 0.29 0.62
Occupant 130 SF/Person 200 SF/Per- 400 SF/Person
Density son
Occupant 16 Hour WD + 12Hour 12 Hour WD + | 8 Hour WD + 4 Hour SAT
Schedule SAT 6 Hour SAT
Plug Loads 2.0 w/SF 0.75 w/SF 0.4 w/SF
Plug 80% on at Night 40% on at 5% on at Night
Schedule Night
Data Center | 1.5 % of floor area, 100 NONE 1.5% of floor area, 35 w/

w/SF

SF

BUILDING GEOMETRY

Total Area 53625 | ft"2
Number of Floors 3

Aspect Ratio 2:1

Floor to Floor Height 13 ft
Floor to Ceiling Height 9 ft
Window to Wall Ratio 0.33
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DIRECT LOADS

PLUG S5CH

PLUG LOAD

OCCUPANT SCH

OCCUPANT DENSITY

DATA CENTER

THERMOSTAT SETTINGS

FAN ENERGY
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HVAC DISTRIBUTION
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COOL EFFICIENCY

LIGHTING LOAD

LIGHTING CONTROL

DAYLIGHT CONTROLS
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Daylighting Investigations

Question
- For an existing, East-facing highly-glazed facades,is there a best
strategy to reduce glare and cooling loads?

Comparison




Comparison

BASE CASE: 1, Cafeteria Baseline @ &, Cafeteria 2 Fixed H Shade @ 2. Cafeteria: interior shades ° 7. Cafeteria: dark interior shades @

Surnrnary Energy ; e ; b light jat, Went, 3 Tabular
Useful Ilum,.

Baric Fidelity: mediun

3 PM r

450 £ : _
150



Comparison

BASE CASE: 1, Cafeteria Baseline -8. &, Cafeteria 2 Fixed H Shade 8 2. Cafeteria: interior shades -8. 7. Cafeteria: dark interior shades 8

g b g
(L) (L)

Monthly Heat Gain for All Windows (per Unit Floor Area)

Huh|1mhmhumw

APR A JEC

Energy

Lighting

100
B Fans

[ | aling

B Heating



windows Glazing Sys. shading Sys, Frarmes Glass

i Name TVis SHGC

i Single Clear & mm 0,.553647 LE17993
Double Clear [Air) 0.756104 LFO4054
Double Bronze [Air) 4TES44 502193
Double Low-E Bronze [Air) 443098 45254
Double Low Salar Low-E Tint [Air) 521143 L299475
Double Low Saolar Low-E Clear [Air) LFOOS73 L3E1879
Guad Low Solar Low-E Clear [Air) (450973 L292109
Double Glazed Triple Silver Low-E [Argan) JE35147 J2F2156
Double Hi WT (LowIron) Low-E [Argan) LF23571 V352557
Double High Perfarmance Tint (Air) JEOFOS54 L33E93
Short-wave radiation from the sun Double High Perfarmance Tint (Argon) 607054 .389954
Reﬂected rad|at—|on Double Low WT Low-E (Argon) \BT131Z \240973
Absorbed radlatlon Double Low-E Clear (Argon) LE594 AEILEE
Transmltted radlatlon Double Glazed Triple Silver Low-E Tint (Argon) (543216 L245632

Blinds _ .
K Wiracon -- WE-2M (2] clear/clear [air) LTOZE3E L3F9199
GlaZ|ng Faces and Spacers Wiracon -- WE-2M (2] clear/clear (argon) LTOZE33E L374939

Frame Viracon -- WE-2M (2] low-iron/low-iran (air) L\ 730261 . 3B9355

Double Low-E Gpaque [Air) 027201 JOFETES

(NEONUR~T RN

Wiracon -- WHE-E3 (2] clear/clear (air) JBZ1STS J2ETFFEI
Wiracon -- WUE-50 (2] clear/clear [air) LAEIETE J2E5273
Wiracon -- WE-85 (2] clear/clear (air) LTIEELE 5451
Wiracon -- VE-85 (2] low-ironflow-iron [air) LTEOETL 599464
Wiracon -- WRE-38 (2] clear/clear [air) LBE10Z2 L231406
Wiracon -- WRE-59 (2] clear/clear [air) JEETLLS L33621
PPG -- 5B 60 (2) clearclear (air) ,701389 ,38205
PPG -- 5B 60 [2) clear/clear (argon) LFO13E9 L3FFEEE
PPG -- 5B 60 (2) low-iranlow-iron (air) 742233 400515
PPG -- 5B &0 (2] light greenfclear (air) JEBEIE2T L320573
PPa -- SB 60 (2) blue/dear (air) 629825 320573
PPG -- 5B 60 (2) bronze/cear (air) 422279 271336
Windows Glazing Sys. shading Sys. Frames PPG -- 5B &0 (2] grayfclear (air) 352576 245924

Name Type PPG -- SB FOXL (2) S mm dear/dear (air) LE2TTIS L2FFO01T

RS -- exterior -- light-colored shade PPG -- SB 704L (2) bluefcear (air) 480918 L2352E83

RS -- exterior -- mediurm-colored shade PPG -- 5B 80 (2] clear/dear (air) 47493 (239661

GLAZING TYPES

RS -- exterior -- dark-colored shade PPG -- 5B R100 (2] clear/dear (air) 415423 L232E14
RS - interior -- light-colored shade Pilkington -- Energy Advantage (2) clear/clear [air) JF2O064 JE20352

RS - interior - rmedium-colorad shade Pilkington -- Eclipse Advantage (2] clear/clear [air) LE01037 551745

RS - interior —- dark-colored chade Pilkington -- Eclipse Gold/dear [air) L1086 429357

RS -- between-glass — light-colored chads Pilkingtan -- Solar-E (2) cear/cear (air) -- pyrolytic 053272 447164

RS -- between-glass —- rediurm-colorad chads Guardian -- SM-658 (2] clear/clear [air) LEBTE005 L3FEE5S

RS = belezirglss - dereeslaad shade Guardian -- SM-62 (2] clear/dear [air) LE20965 L312399

VB -- axterior -- 3" slat (90 deg) venatian blind Guardian -- SM-54 (2] clear/dear [air) JS3TEES 281122

VB - axterior —- 3" slat (45 deg) venatian blind Guardian -- A5 50 (#2) clear/clear [air) LS01623 L331478

VB -- axterior -- 3" slat (0 deg) vensetian blind Guardian -- Royal Blue 40 (#2) clear/cear (air) L3TE816 ,311473

VB - interior —- 1" slat (90 deg) venatian blind Guardian -- Silver 32 (#2) clear/clear [air) JEB5322 L303346

VB - interior —- 1" slat (45 deg) vensetian blind AFG -- Ti-AC 23 (2) clear/cear [air) L3E1933 L235021

VB - interior —- 1" slat (0 deg) venatian blind AFG -- Ti-AC 36 (2) clear/cear [air) (650264 V359361

VB -- between-glass - 0.45" slat (30 deg) vensetian blind AFG -- Ti-AC 40 (2] dear/dear (air) JETR3ZL 391198

WEB -- between-glass -- 0,.45" slat (45 deg) venetian blind 178 == TP (&) cearidleer (e aBICERD oKL

SHADING SYSTEMS

VB -- between-glass - 0,45" slat (0 deg) vensetian blind AFG -- E2 (2) clear/dear (air) -- pyralytic L730005 EZ2E497

Smren = ey = dertreslonad o) G mech E m| ozec AFG -- Ti-P5 (2) clearfcear/clear (argon) -- triple JBEZEEE 484723

AFG -- Ti-AC 36 (2) cear/dear/cear (argon) -- triple 0,579456 .3255

Screen -- exterior -- dark-colored w/ medium mesh [ screen

=nT AEE e TieDS 7297 2 B2 7B ~lasrirlaariclazr Farmamml - [ £ Fdaa A A= d A ddaco



AlA TAP WEBCAST 11-18-2014

Kjell Anderson, AlA, cSBA, LEED AP BD+C
LMN Architects

Questions?
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