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» Better Design: size, frame, location
 Psi-install: the mystery unfolds

* The other ‘install’ you need to know
« Commercial glazing updates

» Speculation on the glazed future
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Windoy | Width | HEC | Total o | Costsf
™ ™ SF BTU/hr.ft 2.F $
26 3/8 | 46 5/8 0.14
205/8 | 465/8 | 24.1 0.14 $143.12
56 | 153/8 0.15
26358 | 62 0.14
] 2 — $121.23
4935 | 70 | 241 0.13 $83.56
4557 | 76 | 241 0.13 $83.31
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Frame size matters...

Less frame, more glazing lowers your Heating Demand:

Source: Protokollbund Nr. 37, Passive House Institute, Darmstadt, Nov. 2008




EXTERIOR

POOR: U,(installed) = 0.85W/m 2K
Psi-install = 0.033 W/m 2K

INSET

BETTER: U,,(installed) = 0.83 W/m 2K
Psi-install = 0.028 W/m 2K

CENTERED

BEST: U,(installed) =0.83 W/m 2K
Psi-install = 0.027 W/m 2K

Source: Protokollbund Nr. 37, Passive House Institute, Darmstadt, Nov. 2008




My project:

Treated Floor Area

1448.5 ft2

Gross Heated Building Footprint Area

796 ft2

Gross Enclosed Volume

12312.25 | ft3

Win

Loc'n I Y install SSHD AHD
(%) (W/mK) (BTUMrft. F) | kBTUI(feyr) | KBTUI(fayr)
0 0.016 0.009 4.29 4.8
30 0.011 0.006 4.24 3.73
50 0.008 0.005 4.21 3.71

By moving the windows to the center of the wall the Annual Heat
Demand was reduced by 22%.
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Calculating Psi - install

A

U*L*dT / dT

Ps]




Combined assembly

U L dT uLdT error
(W/m2K) (m) (K) (W/m) (%)
0.8683 995.359 20 4.29
Window Only Wall Only
U L dT uLdT error U L dT uLdT error
(W/m2K) (m) (K) (W/m) (%) (W/m2K) (m) (K) (W/m) (%)
1.9755 292.622 20 11561.50 4.86 0.4141 702.737 20 5820.07 4.29

Psi

uLdT dT U

(W/m) (K) (W/mK)

-96.16 20 -4.808
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Guide to psi-install

1

Insulated PVC window in a masonry wall:
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Source: Protokollbund Nr. 37, Passive House Institute, Darmstadt, Nov. 2008
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Guide to psi-install

2

Insulated PVC window in a wood wall:
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Source: Protokollbund Nr. 37, Passive House Institute, Darmstadt, Nov. 2008
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Guide to psi-install 3

Insulated Fiberglass + wood window in a wood wall:
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Source: Protokollbund Nr. 37, Passive House Institute, Darmstadt, Nov. 2008



Remember the other install...

Please - NO thermal bridge pan flashing!

Sill pan under
window to interior




Commercial glazing updates

Environmental Building News

The Leading Newsletter on Environmentally Responsible Design & Construction

A Publication of BuildingGreen, LLC

www.BuildingGreen.com

Volume 19, Number 7 - July 2010

glazed fagades?

by Alex Wilson

with the all-glass building? A lot of

proponents of high-performance, green
design certainly think so—while other re-
spected architects, including some leading
green designers and energy experts, argue
that all-glass can work well if done right.

IS IT TIME TO END OUR LOVE AFFAIR

From Shanghai to Las Vegas, Abu Dhabi to
Frankfurt, highly glazed fagades have been
in the vanguard of high-rise, high-design

residential.

= Photo: Alex Wilson : .
The highly glazed CORE Building on 7th Avenue in the | Viracon, Wausau Window and Wall
Chelsea neighborhood of New York City. Upper floors are | Systems, and other fenestration-

Rethinking the All-Glass Building
Is it time to stop designing buildings with highly

buildings for the past half-century. Some
of the world’s most prominent “green”
skyscrapers, including New York City’s
One Bryant Park (the LEED Platinum Bank
of America skyscraper) and the New York
Times Tower, wear the mantle of green
with transparent facades. But there is a
high environmental cost to all that glitter:
increased energy consumption. Until new
glazing technologies make technical solu-
tions more affordable, many experts
suggest that we should collectively
end our infatuation with heavily
glazed, all-glass buildings.

Why Are Glass Buildings
So Popular?

There are a lot of reasons why all-
glass buildings are appealing to ar-
chitects and building owners. While
design and aesthetics are clearly the
drivers of heavily glazed facades,
there are other reasons why we like
glass so much.

Daylighting

Transparent skins provide access to
daylight, and natural daylight is one
of the leading drivers today of archi-
tectural design—green or otherwise.

Well-designed daylighting is very
energy-efficient. According to Paul
LaBerge, the green building strategy
manager for Apogee Enterprises in

! Minneapolis (the parent company of

(continued on p. 9)
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3-pane works better in all cases

City, Glazing Type, and Glass Percentage

New York Miami San Francisco
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Annual energy consumption is compared for a square building in three different cities and with four glazing types as the glazing areas is
IAHL‘?'(‘”_‘GL'({f?'UH] 20% to 80%. Source: Arup Study for EBN

Glazing Types
Glazing Type 1 Glazing Type 2 | Glazing Typc 3 B Glazing Type 4

High Performance

Single Glaze Double Glazed ouble Glazed Triple Glazed
(No Low E-Coating) (Low E-Coating) (Low E-Coating)
Arup modeled four ¢lazing configurations for this article. Source: Arup Study for EBN

Source: Alex Wiilson, Environmental Building News, Vol. 19, Nr. 7 — July 2010 — with permission

W, cvnrrem 83

Pl UATE M ABLE LiVIHE P



Glazing, SHGC and efficiency

kBtu/sf-yr

Window B
double glazing, clear
U=0.60, SHGC=0.60, VT=0.63

180

160

140

120

100
4] 0.15 0.30 0.45 0.60

Window-to-Wall Ratio

Window H
triple glazing, 1 low-E layer, clear
U=0.20, SHGC=0.22, VT=0.37

180
Mo shading
—————— Interior shades
— = —— verhang
Overhang + fins
180 | —(—————~— High-rise obstruction
ASHRAE 20.1
140
- 10%
120
L 0%
- -10%
100
0 0.15 0.30 0.45 0.60

Window-to-Wall Ratio

Source: Steve Selkowitz, LBNL, by persmission
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Calculation of SOLAR BALANCE: ensuring net benefit
of heat loss vs solar gain

Uy 1.6 Wim?*K x g <0

(1.6 ‘solar factor’ based on eastern orientation in Std PHPP climate: =
global radiation x HDD 84kHh plus various reduction factors.)

g = SHGC

Source: Conference Proceedings, 14t IPHC, 2010 — Paper by Dr. Benjamin Krick, PHI, Darmstadt.

| QUANTUM V|



Wealth of US solar insolation

Hours of sun per day on an optimally tilted surface during the worst month of the year

Source: National Renewable Energy Lab, www.nrel.gov/solar




Treated Floor Area

1448.5 ft2

My project:

Gross Heated Building Footprint Area

796 ft2

Gross Enclosed Volume

12312.25 | ft3

Glass Type SHGC Ucog SSHD Heat Load

Name % BTU/hr.ft2.F | kBTU/(ft2yr) BTU/(ft?hr)
Low Solar Gain 0.30 0.088 6.46 3.3
Guardian Flachglas Climaguard N s 0.54 0.106 4.35 30
Werk Bucha archon N solar 0.61 0.113 3.8 29

US Passive House standard SHGC may need to be increased
from 0.5 to 0.6 because we can benefit from our extra sunshine.
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Future so bright...




e Tall, narrow, large windows for best performance and price
» Optimize your installation for even better Psi-value

» Use Solar Balance calculation for optimizing Commercial
glazing systems

* Look at benefit of higher SHGC for your projects
« Remember ACTIVE SHADING.
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