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Course / Learning Objectives

« Learn how a framing system's energy performance impacts whole-
building sustainability performance.

* Understand how architectural aluminum-framing systems can be
used to create a sustainable green building regardless of the
certification.

« Evaluate strategies for daylighting, views, shading, and sound
transmission in relation to their impact on sustainability performance.

« Explore the human health benefits of utilizing aluminum framing
systems.
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Designing for Sustainability

Architectural aluminum-framing systems can be used [EEEILELY

Certifications

to create a high-performance sustainable building.

LEED® v4 BD+C

Three main characteristics that |mpact
whole-building performance:

» Energy Efficiency
= Material Utilization
» Occupant Wellbeing

LBC v3.1

WELL v1.0

% :,‘.:.“ * : :{”‘..:-.: —ehe= g
A i
\ lecican Headquarters CHPS

' Plainshoro Township, New Jersey, USA"
Registered with the certification goal of LEED® Silver
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*LEED is a registered trademark of the U.S. Green Building Council (USGBC).



Energy Efficiency

Green Building Category
- e Certificati
1_ Opt|m|Z|ng Performance ertifications

2. Incorporating Renewables LEEDv4 BD+C  Energy & Atmosphere

LBCv3.1 Energy Petal
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CHPS Energy

Lindsey-Flanigan Courthouse
LEED® Gold
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Energy Efficiency

Green Building Category
u L] [ ] C t-f- t.
1 . Opt|m|z|ng Performance ertifications

- Establish baseline energy model
- ANSI/ASHRAE/IESNA 90.1
. LBCv3.1 *Imperative 06 - Net
2. Incorporating Renewables R

LEED v4 BD+C *EA - Optimize Energy
Performance

WELL v1.0 X

CHPS *EE 1.0 Energy
Performance
*EE1.1 Superior Energy

Performance
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Energy Efficiency

4

LN

Dry (B)

g

N
Marine (C)

All of Alaska in Zone 7
except for the following
Boroughs in Zone 8:

Bethel Northwest Arctic

Dellingham Southeast Fairbanks
Fairbanks N. Star  Wade Hampton
Nome Yukon-Koyukuk
North Slope
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Moist (A)

Zone 1 includes
Hawaii, Guam,
Puerto Rico,
and the Virgin Islands

N

Warm-Humid
Below White Line



Energy Efficiency

Al

Los Angeles Cleveland
4
Climate Zone 1 2 3 except > a_nd 6 7 8
. Marine 4
Marine
1.20 | 0.75 0.65 040 | 035 | 035 | 0.35 | 0.35 ASHRAE 90.1-2010
Nonmetal 050 | 040 | 035 | 035 | 032 | 032|032/ 032 |ASHRAE 90.1-2013
framing
IECC removed separate r.10nrr_1etal category — 5012 IECC
now same as metal framing fixed or operable
120 | 0.70 | (0.60) | 0.50 | (0.45) | 0.45 | 0.40 | 0.40 ASHRAE 90.1-2010
Metaf'i)‘:;":‘jm'”g' 057 | 0.57 0.50 042 | 042 | 042|038 | 0.38 |ASHRAE 90.1-2013
0.50 | 0.50 0.46 038 | 038 | 036029029 2012 IECC
1.20 | 0.75 0.65 055 | 055 | 0.55 | 0.45 | 0.45 ASHRAE 90.1-2010
Metal framing,
operable 0.65 | 0.65 0.60 050 | 050 | 050 | 040 | 0.40 |ASHRAE 90.1-2013
0.65 | 0.65 0.60 045 | 045 | 043|037 037 2012 IECC
1.20 | 1.10 090 | 085 | 080 | 080|080 |0.80 |ASHRAE 90.1-2010
Metalframing, | 1 16 | 083 | 077 | 077 | 077 | 077 | 077 | 0.77 |ASHRAE 90.1-2013
entrance door
1.10 | 0.83 0.77 077 | 077 |077 077|077 2012 IECC
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Energy Efficiency

Three Methods Of Heat Transfer:

B K -. 1. Conduction: Molecule to Molecule
2. Convection: Via Rotation

3. Radiation: Electromagnetic Waves
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Energy Efficiency

Three Methods Of Heat Transfer:

1. Conduction: Molecule to Molecule

2. Convection: Via Rotation

3. Radiation: Electromagnetic \Waves
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Energy Efficiency

Overall U-Factor

0.50
0.45
0.40
0.35
0.30
0.25
0.20
0.15
0.10
0.05
0.00
Non-Thermal Non-Thermal High-Performance
Storefront Storefront Storefront
ASl AIA Conference on Architecture 2018 €06.028 CADICHUAL C.0.G.0.20
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Energy Efficiency

2" x4.5" 2" x 4.5"
Non-Thermal Frame Thermal Frame
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Energy Efficiency

Al

0.60 0.60

0.45

one3 =——
Zone b5

0.50

0.40

0.30

0.20

0.10

0.00
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Overall U-Factor

21/2"X71/2"
CW/PVC Isolator

C.0.G.0.28

21/2"X71/2"
CW/EPDM
Gasket

I

C.0.G.0.28

21/2"X71/2"
CW/SSG

I
C.0.G.0.28

21/2"X71/2"
CW/EPDM
Gasket

C.0.G.0.16

5% improvement

5% improvement



Energy Efficiency

Three Methods Of Heat Transfer:

1. Conduction: Molecule to Molecule
2. Convection: Via Rotation

3. Radiation: Electromagnetic \Waves
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Energy Efficiency
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Energy Efficiency

Three Methods Of Heat Transfer:

1. Conduction: Molecule to Molecule

2. Convection: Via Rotation

3. Radiation: Electromagnetic Waves
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Energy Efficiency
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Energy Efficiency

10' Curtain Wall in Denver
Scenario #1:

30" Projecting Sun Shade

12" Below Head

Scenario #2:
36" Projecting Sun Shade
12" Below Head

AIA Conference on Architecture 2018
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Al

Unit System: | US unit v

Room Dimensions and Orientation:

Facade Orientation: | South A
Room Height: |15 ft
Room Fenestration Width: |50 ft
Location: Room Depth: (30 ft
State/Province: | CO A
City: | Denver Intl Ap v Glazing Properties:
Glazing System SHGC: | 0.26 v
Glazing System U-factor:| 0.28 v | Btu/h-ft2-°F
Glazing System VT:|0.64 A
Scenario 1 Scenario 2

Shading Type: Qutrigger System

Facade Framing: Curtain ‘Wall *
Frame Type: 1600 55

Glass Percentape: (083 ¥

With Lightshelf?

]

Window Height:
120 in

v

Space Above:
12 in

EIV

Outrigger Type:
Rounded ¥

Blade Type:
Wave A

Qutrigger Length:

Shading Type: Qutrigger System v
Curtain Wall ¥

1600 55 v

Facade Framing:
Erame Type:

Glass Percentape: (033 ¥

With Lightshelf?

Space Above:
12

in

Window Height: Qutrigger Length:

120 in 3| v
QOutrigger Type:
Rounded ¥
Y Blade Type:
Wave v




Relative Comparison of Sun Control Device Performance

The design of Scenario 2 is 8.51% better than the design of Scenario 1 in terms of annual cooling energy savings

Efficiency of Sun Control Products Compared to Baseline {No Shading)

Scenario 1 Scenario 2

[ ] [ ]
Annual cooling energy savings due to reduction in solar gains [compared Annual cooling energy savings due to reduction in solar gains
to "no shading” for selected glazing/framing options). (compared to "no shading” for selected glazing/framing options).

2% |46.93%I

Shaded Fraction
Numbers show the average shaded window fraction for each daylight hour of each menth. Darker areas represent higher shaded fraction.

Scenario 1:

600 0% 0% 0% 0% 0% 0% 0% 0% 13% 0% 0% 0%

10' Curtain Wall in Denver

Annual cooling energy
savings due to reduction in
solar gains (compared to "no
shading" for selected
glazing/framing options).

Scenario #1: 42%
Scenario #2: 46.93%
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Energy Efficiency

10' Curtain Wall in Key West
Scenario #1:

30" Projecting Sun Shade

12" Below Head

Scenario #2:
36" Projecting Sun Shade
12" Below Head
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Al

Unit System: | US unit v

Room Dimensions and Orientation:

Facade Orientation: | South A
Room Height: |15 ft
Room Fenestration Width: |50 ft
Location: Room Depth: (30 ft
State/Province: | FL A
City: | Ky ‘West Nas v Glazing Properties:
Glazing System SHGC: | 0.26 v
Glazing System U-factor:| 0.28 v | Btu/h-ft2-°F
Glazing System VT:|0.64 A
Scenario 1 Scenario 2

Shading Type: Qutrigger System

Facade Framing: Curtain ‘Wall *
Frame Type: 1600 55

Glass Percentape: (083 ¥

With Lightshelf?

]

Window Height:
120 in

v

Space Above:
12 in

EIV

Outrigger Type:
Rounded ¥

Blade Type:
Wave A

Qutrigger Length:

Shading Type: Qutrigger System v
Curtain Wall ¥

1600 55 v

Facade Framing:
Erame Type:

Glass Percentape: (033 ¥

With Lightshelf?

Space Above:
12

in

Window Height: Qutrigger Length:

120 in 3| v
QOutrigger Type:
Rounded ¥
Y Blade Type:
Wave v




Relative Comparison of Sun Control Device Performance

The design of Scenario 2 is 5.44% better than the design of Scenario 1 in terms of annual cooling energy savings

Scenario 1 Scenario 2

[ ] [ ]
Annual cooling energy savings due to reduction in solar gains (compared Annual cooling energy savings due to reduction in solar gains
to "no shading" for selected glazing/framing options). (compared to "no shading” for selected glazing/framing options).

I33.41%I |37.049‘6I

Shaded Fraction
Numbers show the average shaded window fraction for each daylight hour of each month. Darker areas represent higher shaded fraction.

Scenario 1:

10' Curtain Wall in Key West

Annual cooling energy
savings due to reduction in
solar gains (compared to "no
shading" for selected
glazing/framing options).

Scenario #1: 33.41%
Scenario #2: 37.41%

A’l AIA Conference on Architecture 2018
June 21-23, New York City




Energy Efficiency

10' Curtain Wall in Denver

30"
12"

42"
12"

Al

Scenario #1:
Projecting Sun Shade
Below Head

Scenario #2:
Projecting Power Shade
Below Head
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Unit System: | US unit v

Location:

State/Province: |CO
City: | Denver Intl Ap

Room Dimensions and Orientation:
Facade Orientation: | South v
Room Height: [15 ft

Room Fenestration Width: |50

Room Depth: |30 ft

Glazing Properties:

Glazing System SHGC: |0.26 r

Glazing System U-factor: | 0.28
Glazing System VT:|0.64 v

Scenario 1
Shading Type:
Facade Framing:

Frame Tygpe

Glass Percentage:

QCutrigger System

‘Curtain Wall ¥

1600 55
083 v

With Lightshelf?

Space Abowe:

12

'Y
Window Height Cutrigger Length:
1120 ir o0
Qutrigger Type:
Rounded ¥
Y. Blade Type:

WWave ¥

L& S & S
P TR e, Em,
| e % O o

Scenario 2

Shading Type: Power Shade System v
Facade Framing: Curtain Wall *
Frame Type: 1600 System 1 v

Glass Percentage: [(083 ¥

P
Ll

Window Height:
120 n

Blade Length:
42" v




Relative Comparison of Sun Control Device Performance

The design of Scenario 2 is 18.68% better than the design of Scenaric 1 in terms of annual cooling energy savings

Efficiency of Sun Control Products Compared to Baseline (No Shading)

Scenario 1 Scenario 2

[ [
Annual cooling energy savings due to reduction in solar gains (compared Annual cooling energy savings due to reduction in solar gains
to "no shading” for selected glazing fframing options). (compared to "no shading™ for selected glazing /framing options).

f2+ [52.69%]

Power Shade Performance

Annual power production is 319.76 K\Wh

Shaded Fraction
Numbers show the average shoded window fraction for each daylight hour of each manth. Darker arens represent higher shaded fraction.
Scenario 1:

10' Curtain Wall in Denver

Annual cooling energy

savings due to reduction in

solar gains (compared to "no

shading" for selected

glazing/framing options).

Scenario #1: 42%

Scenario #2: 52.69%

annual kWh 319.76

A’l AIA Conference on Architecture 2018
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nergy Efficiency

Al

PROJECTING WINDOW PROJECTING WINDOW
IN CLOSED POSITION IN OPEN POSITION

1. Insulating
foam strips

2. Polyamide thermal
barrier system

3. 1-3/4" triple pane
insulating glass

. High-performance
spacer

. Center fin
gasket design

AIA Conference on Architecture 2018
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Energy Efficiency

Green Building Category
- . Certifications
1. Optimizing Performance

2. Incorporating Renewables
- BIPV

LEED v4 BD+C *EA - Renewable Energy
Production

LBCv3.1 *Imperative 06 - Net
Positive Energy

WELL v1.0 X

CHPS *EE 2.1 Zero Net Energy
(ZNE) Bonus

A918 AIA Conference on Architecture 2018
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Energy Efficiency

Aluminum Frames used as a Platform
for Building Integrated Photovoltaics

A91 AIA Conference on Architecture 2018
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Energy Efficiency

Aluminum Frames used as a Platform
for Building Integrated Photovoltaics

(3 Louvers)

Louver

PV Laminate

ASl AIA Conference on Architecture 2018
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Material Utilization

Green Building Category
' Certificati
1. Environmental Impact ertifications

2. CirCU|ar ECOnomy LEED v4 BD+C Materials & Resources
3. Responsible Production

LBC v3.1 Materials Petal
WELL v1.0 Air
Mind
CHPS Materials & Waste
Management

A918 AIA Conference on Architecture 2018
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Material Utilization

1. Environmental Impact

- Environmental Product
Declarations (EPDs)

2. Circular Economy
3. Responsible Production

A918 AIA Conference on Architecture 2018
June 21-23, New York City

Green Building Category
Certifications

LEED v4 BD+C MR BPDO —
Environmental Product

Declarations
LBCv3.1 X
WELL v1.0 X
CHPS MW 7.1 Multi-Attribute

Material Selection



Material Utilization

ALUMINUM STOREFRONT FRAMING SYSTEMS

TRIFAB™ FRAMING SYSTEMS AND STOREFRONT | |
FRAMING SYSTEMS

The Kawneer Tritab™ Framing Sy

m platform and
fexibility, more thermal
xible enough for a wide

September 2015

November 16, 2015 - November 16, 2020

47868332121.104.1

Depletion of Abiotic
Resources (FosslFuels)

Depletion of Abistic

Eutrophication
Resources (Bements)

Potentisi - Creation Potential

g i ww oo TneE ™ -
3 xgCO2equitert | kg CFC-11 equvalent kg 03 equivalent K9 SO2 equivaient kg N equvalent
8

Environment

AS AIA Conference on Architecture 2018
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Material Utilization

Green Building Category
' Certificati
1. Environmental Impact criications

LEED v4 BD+C *MR BPDO - Sourcing of
2. Circular Economy Raw Materials

*MR Construction and

- Sourci ng Demolition Waste Mgmt.
LBC v3.1 *Living Economy Sourcing

- Waste Minimization (Imp 13)
*Net Positive Waste (Imp

3. Responsible Production 14)
WELL v1.0 X

CHPS MW 2.1 Construction Site
Waste Management
MW 3.1 Single Attribute
Recycled Content

A918 AIA Conference on Architecture 2018
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Material Utilization

Recycled Content = Post-Consumer + Pre-Consumer
2
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Material Utilization

Unitized Systems:
Fabricated off-site and
delivered in pre-
assembled modules

A918 AIA Conference on Architecture 2018
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Material Utilization
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Material Utilization

Green Building Category
Certifications

1' EnVIFOHmentaI ImpaCt LEED v4 BD+C MR BPDO — Material

: Ingredients
2. Circular Economy IR PBT Source
3. Responsible Production Reduction
o LBC v3.1 *Red List .(Imp 10)
- Corporate Responsibility -(Flar?]s;)p?g)snble Industry
- Product Health WELL v1.0 «01 Air Quality Standards

*04 VOC Reduction

25 Toxic Material
Reduction

+26 Enhanced Material
Safety

*97 Material Transparency

*98 Organizational

A918 ﬁIA Czolrj;esregce 3n )?\(réf_wtitecture 2018 Transparency
une e, EW Tor A CHPS MW 10.1 Health Product

Related Information



Material Utilization

Global
Reporting
Initiative™

o DECENT WORK AND
i) ECONDMIE GRIWTH

SEvELoPENT ,\/"
GOALS W E

ASl AIA Conference on Architecture 2018
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Material Utilization

Declare.

190/350/500 Standard Entrances

Final Assembly: Austell, GA, USA

Lite Expectancy: 40+ Years

End of Life Options: Recyclable (30-95%), Landfill
(5-10%)

Ingredients:

Door and Frame: Anodized Aluminum ;

Hardware: Stainless Steel, Iron, Zinc, Chromium,

Nickel, M Silicon, Molybd

Carbon, Copper, Metallic Coating, Ceramic, Ethyl

Cellulose; Thermal and Weathering: Ethylene
pyh Diene Terpoly , Carbon Black,

hyl { C iy Fluorinated
CRADLE TO CRADLE N Propylene , Polyamide (PA 6), Glass Oxide
Chemicals, Calcium Carbonate, Polyurethane,
PRODUCTS % # Kaolin, Dicumyl Peroxide, Zinc Oxide, Calcium
INNOVATION = = e gt o < Oxide, Calcium Carbonate, Polyethylene, Zinc
NS T TUTE ﬂm} 400 Wall System™ 1 Curtain f e Sulfide (Zns)
Wall and System™ 2 Curtain Wall
vy e 1olowing products are considensd Cenfied Product(s)
/ 5 ‘\ E e o e oo o
Lo O VO Urne— e 1 i vt Stz
Crode 1o Craddie Products Innovaton natiute. piierty
Cacn o °‘I‘l November 2015
2670 EXPRATON DATE
13 November 2017
o0 ssssuntsoor BIMBDC e Living Building Challenge Criterla:
KAW-002) e 01 JUL 2018
vOC Cortent: N/A VO ns: N/A
Declaration Status B LBC Red List Free

LBC Compliant
Declared

INTERNATICNAL LIVING FUTURE WSTITUTE

ASI AIA Conference on Architecture 2018
June 21-23, New York City

***Declare” is a registered trademark of the International Living Future Institute (ILFI).

+“Cradle to Cradle” is a registered trademark of McDonough Braungart Design Chemistry (MBDC).



Material Utilization
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Occupant Wellbeing
1. Air Controllability Certifications

LEED v4 BD+C Indogr Environmental
2. Natural Connection Quality

3- |nter|0r Comfort LBC v3.1 Health & Happiness Petal
Equity Petal

WELL v1.0 Air
Lighting
Comfort

CHPS Indoor Environmental
Quality

A918 AIA Conference on Architecture 2018
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Occupant Wellbeing
1. Air Controllability Certifications

LEED v4 BD+C *|[EQ Thermal Comfort

- Thermal Comfort LBC v3.1 «Civilized Env. (Imp 07)
_ _ *Healthy Interior Env. (Imp
- Ventilation 08)
: WELL v1.0 -03 Ventilati
2. Natural Connection ' Effectiveness
. *08 Healthy Entrance
3. Interior Comfort -12 Moisture Mgmt.

*14 Air Infiltration Mgmt.
*15 Increased Ventilation
*19 Operable Windows
+28 Cleanable Env.

*76 Thermal Comfort

CHPS *EQ 9.1 Thermal Comfort
*EQ 10.2 Controllability of
ASl AIA Conference on Architecture 2018 Systems
June 21-23, New York City

EE 6.1 Natural Ventilation



Occupant Wellbeing

2" x4.5" 2" x 4.5"
Non-Thermal Frame Thermal Frame

A918 AIA Conference on Architecture 2018
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Occupant Wellbeing

"4 4 >
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*LEED is a registered trademark of the U.S. Green Building Council (USGBC).



Occupant Wellbeing

|
/‘

)
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Occupant Wellbeing
1. Air Controllability Certifications

LEED v4 BD+C *IEQ Daylighting

2. Natural Connection 1IEQ Quality Views
_ _ LBC v3.1 *Civilized Env (Imp 07)
- Day“g ht|ng «Biophilic Env (Imp 09)
. WELL v1.0 *54 Circadian Lighting
- VleWS Design
. *56 Solar Gl Control
3. Interior Comfort 61 Right to Licht

*62 Daylight Modeling
*63 Daylighting
Fenestration

CHPS *EQ 12.1 Views
*EQ 11.0 Daylighting

A918 AIA Conference on Architecture 2018
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Occupant Wellbeing

ment Home

Missouri Department of Natural
Resources
LEED® Platinum

A’l AIA Conference on Architecture 2018
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Occupant Wellbeing

Homer Public Library
LEED® Silver

. Frontier Project
A91 AIA Conference on Architecture 2018 LEED® Platinum

June 21-23, New York City




Occupant Wellbeing

How a Sun Shade Works

A91 AIA Conference on Architecture 2018
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Occupant Wellbeing
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Occupant Wellbeing

Georgia Gwinnett College Library = b Ohlone Community College Newark Center for
and Learning Center Health Sciences and Technology
LEED® Gold ) LEED® Platinum

North American Headquarters
Registered with the certification goal of LEED® Silver
ASl AIA Conference on Architecture 2018
June 21-23, New York City

*LEED is a registered trademark of the U.S. Green Building Council (USGBC).



Occupant Wellbeing
1. Air Controllability Certifications

LEED v4 BD+C *|[EQ Acoustic

2. Natural Connection FECIENEE
_ LBC v3.1 *Universal Access (Imp
3. Interior Comfort 16)
. WELL v1.0 72 Accessible Design
- Acoustic Performance -74 Exterior Noise
“y ey Intrusion
- Accessibllity |
CHPS *EQ 14.0 Acoustical
Performance

A918 AIA Conference on Architecture 2018
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Occupant Wellbeing

G Ree= =
b EEnm B

| | B I
Ve ,«F'ﬂ.""'

-

- d

Consol Energy Center

®
LEED® Gold Porsche Cars North America HQ

LEED® Gold

Community College of Denver - Confluence Building
LEED® Gold

ASl AIA Conference on Architecture 2018
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*LEED is a registered trademark of the U.S. Green Building Council (USGBC).



Occupant Wellbeing

1" Overall: 13/4" Overall 11/16" Overall: 1" Overall:
1/4" glass, 1/2" air, 1/4" glass, 1/2" air, 1/4" glass, 1/2" air, 1/8" glass 0.30 PVB 1/8" glass
1/4" glass 1/4" glass, 1/2" air, 1/8" glass, 0.60 PVB 1/8" 1/2" air,
1/4" glass glass 1/8" glass 0.03 PVB 1/8" glass
L L ‘ ‘
A aR > »
STC: 35 STC: 39 STC: 41 STC: 42
OITC: 30 OITC: 31 OITC: 32 OITC: 33

ASl AIA Conference on Architecture 2018
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Occupant Wellbeing

]
L

Newberg Center — Portland Community College

Newberg, Oregon, U.S.

AIA Conference on Architecture 2018

9
A ]. June 21-23, New York City

COMMON THRESHOLD EXAMPLES
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L
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(171.5)
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Designing for Sustainability

Green Building

Architectural aluminum-framing systems Certifications
can impact whole-building performance: SE2BRECIeaRe
" LBCv3.1
= Energy Efficiency ’
= Material Utilization
. WELL v1.0
» Occupant Wellbeing
CHPS

Loyola University Chicago
A918 AIA Conference on Architecture 2018 Niehoff School of Nursing
June 21-23, New York City LEED® Gold

*LEED is a registered trademark of the U.S. Green Building Council (USGBC).



Questions?

Thank you for Joining Us
Kawneer Company, Inc.
555 Guthridge Court
Norcross, GA 30092
(877) 767-9107

www.kawneer.com

ASl AIA Conference on Architecture 2018
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http://www.kawneer.com/

Contact Information

Jenelle Sams, PMP, LEED Green Associate
Sustainability Specialist

Donnie Hunter
Director, Global Product Management

Direct Line: 770-248-2779

Toll Free: 877-7167-9107

Fax: 877-767-9102

E-Mail: jenelle.sams2@arconic.com
donnie.hunter@arconic.com
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Thank you!
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