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Benefits of External
Shading Devices

Exterior shading devices such as
overhangs and vertical fins have a
number of advantages that contribute
to a more sustainable building. These
include:

1. Exterior shading devices result in
energy savings by reducing direct
solar gain through windows. By
using exterior shading devices with
less expensive glazings, it is
possible to obtain performance
equivalent to unshaded higher
performance glazings.

2. Peak electricity demand is reduced
by exterior shading devices result-
ing in lower peak demand charges
from utilities and reduced me-
chanical equipment costs.

3. Exterior shading devices have the
ability to reduce glare in an interior
space without the need to lower
shades or close blinds. This means
that daylight and view are not
diminished by dark tinted glazings
or blocked by interior shades. With
exterior shading devices, glare
control does not depend on user
operation.

Using This Publication

This publication shows the impact of
external shading devices on the energy
use, peak demand, and glare condi-
tions in commercial office buildings.
The information is based on computer
simulations of a wide range of condi-
tions in order to give designers
general guidance during early stages
of design. This is intended to help the
designer quickly narrow the range of
possibilities and understand the
approximate impacts. If there is more
time and budget, this can be followed

by a more detailed computer simula-
tion of the specific building and the
design conditions.

The impact is different depending
on the building location, the window
orientation, the window size, and the
type of glazing and shading device
used.

Results are presented for six cities
with differing climates—Minneapolis,
Chicago, Washington DC, Houston,
Phoenix and Los Angeles. Within each
climate, results are shown for east-,
south-, and west-facing orientations.
The north orientation is not shown
since the impacts of external shading
devices are small. Within each orienta-
tion, there are resudts for both moder-
ate (WWR=0.30) and a large
(WWR=0.60) window areas (WWR is
the window-to-wall ratio). For each set
of conditions, there are seven window
types and five shading conditions
shown in the figure at right.

Reading the Tables

For eacl location, orientation and
window area, there is a table summa-
rizing the impacts of external shading
devices. A portion of one of these
tables is shown below. For a given
glass type (clear single glazing in this
case), there are five [ines of data—one
for each shading condition. The
“Energy” column shows the actual
energy use for each shading condition
and the “Energy % Save” shows the
percent savings compared to the
unshaded case {none). Similarly, the
“Peak” column shows actual peak
demand and the “Peak % Save” shows
the percent savings compared to the
unshaded case (none). The “Glare”
column shows the weighted glare
index for each shading condition and
the “Glare % Red.” shows the percent
glare reduction compared to the
unshaded case (none).

IMPACT OF EXTERIOR SHADING—CHICAGO, IL
South Crientation—Large Window Area (WWR=0.60)

Energy Peak Glare
Shading Glass SHGC Tvis U-value Energy % Save Peak % Save Glare % Red.
nona Clear (1) P 072 071 1.25¢ 0.0% 11.11: 0.0%' 15.65:. 0.0%
fing Ghear (1) 0.72 0.7 1.25 5.5%| 9.54, 14.1% 14.04. 9.8%!
ovi Clear (1) | 042 071: 125 _180% 703 3B.8%: 1433 7.9%
ov2 Clear {1) 0.72; 0.71° 1.25 1 31, 23.2%' 557 49.8% 1388i 10.1%:
Jov2f Clear {1) 0.72 0.71: 1.25, 16416, 257% 452 59.3% 10.34; 33.5%]
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EXTERNAL SHADING TYPES

Overhang and Fins (ov2f)

Note: All cases are south-facing with a 0.60 window-
to-wall ratio and include daylighting controls, Annual
energy use is expressed in kBty per square foot of floor
area within a 15-foot-deep perimeter zone. Peak
demand Is expressed in Watls per square foot of floor
area within a 15-foot-deep perimeter zone. Giare index
Is calculated at a point 5 feet from the window for a
person facing the side wall. A lower index is better. All
results were computed using DOE-2.1E for a typical
office building. See Appendix A for assumptions and
dimensions of external shading devices.

SHGC=salar heat gain coefficient, U-value=heat
transmission In Bluhr-sf--F, Tvis=visible transmittance
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Minneapolis, Minnesota
East Orientation—Moderate Window Area

The table and graphs on this page
show the impact of external shading

IMPACT OF EXTERIOR SHADING—MINNEAPOLIS, MN
East Orientation—Moderate Window Area (WWR=0.30)

devices on an east-facing facade with Energy Peak Glare
moderate window area in a commer- Shading Glass SHGC Tvis U-value Energy % Save Peak % Save Glare % Red.
ial office buildine in Minneanoli none  Clear (1) 072 071 1.25 16479 _00% 740 00% 798 0.0%
]i/]’a © EU P olis, fins Cloar (1), 125 16331  09% 693 _6.3% 700 123%
innesota. o _ ‘ol Clear(1) 5 15125 B2% 604  18.4% 7.00 12.3%
The impact is different depending  lov2 "~ :Clear (1) 25 14541 118% 532 28.1% 7.000 12.3%
on the type of glazing and shading ov2f ‘Clear (1} 1.25. 14747, 10.7%. 489 33.9% 700 123%
; : : hong. Clear (2} _ 0.60  141.01 0.0% 6.59 0.0% 7.61 0.0%
device used. Seven typical commercial Clear (2) 060 126.16 O6% 627 48% 700 BA%
glazings with different solar heat gain Clear (2) 060 129.54  8.1% 542 17.8% 7.000 _ 8.1%
coefticients are analyzed. 2 _ 0800 12481  115% 4880 259% 7.000  8.1%
The five shading conditions [Clear (2) 0.60; 12577. 10.8% 457 306% 7000 81%
) . B Tint {2) 0.60; 134.82  0.0% 564  0.0% _ ;
analyzed_ mclqde no shading (none), 060 13499  -01% 538 _ 46%
vertical fins (fins), shallow overhang ) i 7 %. 455 19.2%
(ov1), deep overhang {ov2), and deep V2 _ 80 _124.45 4.24  24.8%
hang with fins, (ov2) ovaf B Tint (2) ‘ ) 127.28 402 28.8%.
overnang 118, OVl . none  LowEBTnl(2) 038 036 049 127.44 0.0% _7.00;
For each combination of glazing fins ‘Low-EBTint (2}  0.33 038 0490 127.68 45% 7.
and shading condition, the table vl itowggpmjéz __3-3; ggg D49 12071 17.7%  7.00
: ova _‘low-EBTint(2) _ 0.39% 036 0.49; 120,40 22.4%  7.00; :
shows the annual energy use, peak ovol " lowEBTint(2). 039 036 049 133.06: 258% 700 0.0%
demand and glare index as well as the T 046 11868 00% 7260 0.0%
percent savings compared to the D46 118,88 _ 38% 7.00 36%
iH 046 115.73 . 135% 700 36%
unshaded condition. o6 T Y
0.46 211% 7000 36%
046, 11848 i
Note: All cases are east-facing with a 9.30 window-to- 007 043 045 1ivod
wall ratio and include dayfighting controfs, Annual T 027 043 046 1 1?_491
anargy use is expressed in kBtu per square foot of floar G Tint (2) 027 043" 046 11753
area within a 15-foot-deep perimeter zone. Peak \ e T ! yin oy Engi
demand is expressed in Watts per squars foot of floor ;z;‘? :Low-£ G Tint (2) g'g; g;? 120.16
area within a 15-fool-deep parimeter zone. Glare index '%. e G e v
is caleulated at a peint 5 feet from the window for a i 0.
persan facing the side wall. A lower index is betler, Al ol 0.2
results were computed using DOE-2.1E for a typical ov2_ . 'i’W'E.Cl_‘i.aL@] 9.
office building. See Appendix A for assumptions and ovaf . Low-E Clear (3) . . 0.22! 0,3
dimensions of exiernal shading devices.
SHGC=solar heat gain coefficient, U-value=heat
transmission in Btu/hr-sf-F, Tvis=visible transmiltance
ANNUAL ENERGY USE—MINNEAPOLIS, MN PEAK ELECTRICITY DEMAND —MINNEAPOLIS, MN
East Crientation—Moderate Window Area (WWR=0.30) East Orientation—Moderate Window Area (WWR=0.30}
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3 ~§ 4.00 ——
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Clear{1) Clear(2) BTiM{2) LowEB Low-EG Low-E Low-E Cléar{l) Clear(2} BTin(2) Low-EB LowEG Low-E Law-E
Tt (2) Tit(2) Cleer{?) Clear(3) Tint{2)  Tit{2) Clear(2) Glear (3}
Glazing Type Glazing Type
—¢— none —#—fins —d— ov1 —H—ov2 —¥—ovE! —9%—none —#— fins —k— ov1 —¥—ov2 —¥—ovef
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Minneapolis, Minnesota
East Orientation—Large Window Area

The table and graphs on this page
show the impact of external shading

IMPACT OF EXTERIOR SHADING--MINNEAPOLIS, MN
East Orientation—Large Window Area (WWR=0.60)

devices on an east-facing facade with a Energy _Peak Glare
. - . i - L A
irge windoww arco i a commercial | Sdng __Glus  SHOC Tus bl Sy hSwe Pk e o %t
- 1 - . . - none Clear (1) 072 g7 125 246.7 0.0% 2.46.  0.0% 17.15 0.0%
office building in Minneapolis, Minne- fns . Ciear(l) 072 071 125 243 12% 1171 0% 1402  183%
sota. ov {Clear (1) 072 0.71 125 21759 11,8% 987 208% 1668  28%
The impact is different depending ov2 [Clear {1} 072 071 1.25 20576 16.6% B.67 304% 1652 3.7%
: : ov2f iClear {1) 0.72 071 195 20823  156% 806  353% 1079  37.1%
on the type of glazing qnd shading . none Clear (2}  0.60 0.63 060, 20224  00% 1126 0.0% 1682 _0.0%
deer U.SE(El. SeYen typlcal Commerc.lal fins 0.60, 0.53 . 200.08" 11% 10.86°  53% - 19.3%
glazings with different solar heat gain ovi. _ 0.60:_0.63 ;17562 _ 18.2% _B.B3  21.6% 1 2.4%
coefficients are analyzed. ov2  iClear (2} 060 0.63, 166.01. 17.9%  7.87 _30.1%: _B.0%
The five shadi diti ovaf :Clear (2} . 060 0.683 066! 167.02: 17.4% 7.34, 34.8% 38.5%
he five shading conditions ‘none___ IBTINC(Z) 042 038 060 18488  00% 902  DO% 1652 _ 0.0%
analyzed include no shading (none), fins nt {2} 0.42 038 0.60 18444  02% 843  59% 1210  26.8%
vertical fins (fins), shallow overhang ov] BTint(2) 042 038 060 16110 128% 711 21.2% 1633  12%
ov2 'B Tint (2} 0,42 0.38 0.60. 153.81 16.8% 8.32 29.9% 1626  18%
(ov1), deep overhang (ov2), and deep 705 g3 5 042 038 0.60 15543/  159%. 578,  36.0%. 8.77  46.9%.
overhang with fins, (ov2f). none  Low-EBTmt(2) 0,39 0.36] 049 16817  0.0% 843  00% 1648 __ 0.0%
For each combination of glazing fins Low-EBTint (2)  0.39 0.36 049 16764  03% 797  61%
i it ovi  Low-EBTint(2) 049 147.40:  124% G487  21.4% 16
and shading condition, the table e o B i (] g EFT Yo M
shows the annual CNErgy use, peak ov2! ‘Low-E B Tint {2}, 0.49¢ 142.19: 4% 549 35.3%
demand and glare index as well as the  Tnone .Low-E Clear {2) 0460 152.927  0.0%: 757  0.0%
percent savings compared to the fins . Low-E Clear (2} 046  152.00' _06% 7.18 5.0%
haded condition ovli  Low-EClear {2} D46 _136.30i  10.9% 596  21.2% _
uns - ov2 .Low-E Clear {2} 0.46: 131,13 14.3% 540 28.7% 16.4
ov2f iLow-E Clear (2) . 0.34: 0.57 0.46° 131.66: 13.9% 494 34.8%
o _ none iLow-E G Tint{2)  0.27 043 040 150.18]  00% 6.77  00% 1660. _ 0.0%
Note: All cases are sast-lacing with & 0.60 window-lo-  fins LowEGTint(Z) 027 043 048 14078  03% 640 _ 55% 1245 250%
wall ratio an_d include daylighting contrals. Annual ovi iLow-E GTint (2} __ Q_27f 043 046 13372 10.5% 549' 18.0% 16.33 1.6%.
energy use is expressed in kBtu per square foot of floor  pyp  Lew-EGTint{2) 0270 0.43 0.45 128.36. 14.5% 497 266% 1625  21%
area within a 15-fool-deep perimeter zone, Peak ov2f [Low-E GTint (2 0.27 0.4% 046 10951 _ 13.9%' 460  32.0% 9.20  44.5%
deman_dmsis ex?;e?seddm Waﬂsi per square flz;:i of TlOdOI ‘none “‘LGW—E CEE_‘Q_[_(_S_)_! __Q, 225 ..... 0,37 wgl2_‘|-| 2 122@@ 0.0% 5;]“  0.0% 1646 _ 0.0%
e 1'°°‘|' i metfh’ Zone. SeleIaeX  fins 0.2 037 020 12190  06% 549  3.8% 1187 27.9%
o o ovcan 07 LowECear() 022 037 020 11310 78% 470 176% 1629 10%
results were computed using DOE-2.1E for a typical Syg LQW‘E-gje"” 8. 02R 037, 920 *»}\10,61‘ 8% --w-ﬁ'4?w--w§f1'zw:4°--'»m1§'g2 2 ‘1‘4
office building. See Appendix A for assumplions and ovaf Low-E Clear (3) | 0.22 0.37 0.20/ 112,30 8.4% 409 284% 854 48,1%
dimansions of external shading devices.
SHGC=solar heat gain coefficient, U-value=heat
transmission In Btu/hr-sf-of, Tvis=visible transmitiance
ANNUAL ENERGY USE—MINNEAPOLIS, MN PEAK ELECTRICITY DEMAND—MINNEAPOLIS, MN
East Orientation—Large Window Area (WWR=0.60} East Orientation—Large Window Area (WWR=0.60)
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Ciear (1) Ciear (2) BTin{2) Low-EB Low-E Low-EG  Low-E Clear (1} Clear{2) BTint{2) LowEB LowE Low-EG LlowE
Tint(2) Clear(2) Tint{2)  Claar(3) Tim(2) Clear(2) Tint(2)  Clear {3)
Glazing Type Glazing Type
—¢—nong —B— fins —d— ov1 —%—ove —%— ovaf —¢— none —8— fins —d&—py1 —H—ov2 —%— ovaf
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Minneapolis, Minnesota
South Orientation—Moderate Window Area

The table and graphs on this page
show the impact of external shading
devices on an south-facing facade with
moderate window area in a commer-
cial office building in Minneapolis,
Minnesota.

The impact is different depending
on the type of glazing and shading
device used. Seven typical commercial
glazings with different solar heat gain
coefficients are analyzed.

The five shading conditions
analyzed include no shading (none),
vertical fins (fins), shallow overhang
(ovl), deep overhang {ov2), and deep
overhang with fins, %ovzf).

For each combination of glazing
and shading condition, the table
shows the annual energy use, peak
demand and glare index as well as the
percent savings compared to the
unshaded condition.

Note: All cases are east-facing with a 0.30 window-to-
wall ratio and Include dayiighting centrols, Annual
energy use is expressed in kBtu per sguare foot of ficor
arga within a 15-foot-tleep perimeter zone. Peak
demand is exprassed in Walts per square foot of floor
area within a 15-foat-desp perimeter zone. Glare index
is calculated &t a point 5 feet from the window for a
person facing the side wall. A lower index is betiar. All
results were computed using DOE-2,1E for a typical
office building. See Appendix A for assumplions and
dimansions of external shading devices.

SHGC=solar heat gain coefficient, U-vaiue=heat
transmission in Biu/hr-sf-oF, Tvis=visible fransmittance

IMPACT OF EXTERICGR SHADING—MINNEAPOLIS, MN
South Orientation—Moderate Window Area (WWHR=0.30)

Energy Paak Gilare

Shading Glass SHGC Tvis U-value Energy % Save Peak % Save Glare % Red.
“none _Clear {1} 0.72 0.71- 1.25: 154.36 00% 881  00% 829  00%
fing _iClear (1) 072 0.71 1.25]  150.76. 580  143% 7.21_ 13.0%
:ov1 Clear (1) 072 0.71 1.25  136.22° 8% 454 333% 7.00 15.6%
‘ove_ Clear (1} 072 0.7 125 13077 158% 387  43.9% 7.000 _15.8%
o2t Clear (1} 0.72. 0.7 1.25  131.29: 14.9% 3.68. 46.0%  7.00° 15.6%,
none  iClear (2) 060 083, 080 13191 080% 590 DO% 7.96  0.0%
fing _ Clear (2} 0.60 0.683 0.60 128.44 14,4%  7.00%
vl Clear (2) 060 063 060 117,98 31.1% 700
ova Clear (2). 080 083 _ 060 11310 36.3%  7.000 12
ov2f :Clear (2) 0.60. 0.63 0.60°  1i14.08: 39.5%. 7.00:
none B Tint (2) 0.42° 0.38; 0.60 121.99 0.0%:
fins . BTint (2) D42 038 060 12097 {
ovl B Tint(2) _.042 038 _ 0860 11449
ov2 i 0.42 038 060 114.84
sovef ;042 0.38 0.60:  118.7%:
nong iLow-EB Tint {2}  0.39 086 049
fins BTint{2} 039 0 049 X
ovit iLC B Tint (2}  0.39; 048, _110.25
ov2  :low-EBTint(2) 039 036 0.49° 111,38
;ovzr iLow-E B Tint (2) .39, 0.36: 0.49: 116.01.
inane : Low-E Clear (2) © 0.57 046! 110.61"
fins Low-E Clear (2) 0.57 0,46 109.78
ol iLow-E Clear(2) _ 057 046 107.00
ove _Low-E Clear (2) 0.57 0.46- 108.04
1ovat :Low-E Clear (2) 0.57: 0.46:  111.90
none  Low-EG Tint (2) _ 043" 0467 _109.03
Jfins, ..Low-E G Tint (2) .27, 043 0.46: |
iovi Low-EGTin(2) 027 043 048 109
ov2_ LowEGTiR(2) 027 043 046
i ilow-EGTint (2)  0.27 Q.43 0.45¢
|nene ILow-E Clear (3)  0.22: 0,37
ifins Low-E Clear (3). _ 022 0.37
ovl iLow-E Clear {3) .22: |
ov2 iLow-E Clear (3), 022 0.37

Low-EClear (3) __0.22 037

ANNUAL ENERGY USE—MINNEAPCLIS, MN
South Qrientation—Moderate Window Area (WWR=0.30}
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PEAK ELECTRICITY DEMAND —MINNEAPQOLIS, MN
South Orientation—Moderate Window Area (WWR=0.30)
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Tint (2) Tint 2) Ciear {2)  Clear (3}
Glazing Type
—&—none —— fins —— Q1 —¥—ov2 —¥— ov2f
Page 5



Minneapolis, Minnesota

South Orientation—Large Window Area

The table and graphs on this page
show the impact of external shading

IMPACT OF EXTERIOR SHADING—MINNEAPOLIS, MN
South Crientation—Large Window Area (WWR=0.60)

devices on an south-facing facade with Energy Paak Glare
- . . H oy o

a §a~rge window area in a commercial .Shading - Glﬁ;ss SHGC Tvis U-value Energy % S'aw.? F::a;g Yo S;uéi C:I:::J % F:}ed./
T . : s none Clear (1 072 0.71 125 23202  00% 1239  00% 1540  0.0%
office building in Minneapolis, Minne finz Clear (1) 072 0.7 1.25 22348  41% 1075 13.2% 1388  9.8%
sota. o1 Clear (1) _ 072 0.71 125 19482 164% 843  32.0% 14.17 8.0%
The impact is different depending  lov2 Clgsar (1) 072 0.71: 125 18353 _212% 7.06 431% 1381  10.3%
\ the tvpe of glazine and shadin ov2f :Clear (1) 072 0.71 125 177.72  237%: 506 59.2% 10.19 33.8%
31 e tYP 4 Sg nga 1 ading ] e Clear (2) 060 19037  0.0% 1092  0.0% 1507  0.0%
evice used. seven typical commerc fins ‘Clear (2) 0.60 180.80  50% 948  13.2% 1355 10.1%
glazings with different solar heat gain =~ ;ovt Clear 2y 0.60  160.05 i % 13.84i  8.2%
coefficients are analyzed. v Clear(2) 080 149.85 | 1348 10.8%
N . o 1ien lov2f :Clear (2) 0.60: 142.39 : 9.85 34.6%
The five shading conditions none  BTint(2) " 0.60]_164.63 1363 0.0%
analyzed include no shading (none), fins B Tint (2) 0.60  159.56 71205 '11.6%
vertical fins (fins), shallow overhang fov1 .g__Tr_in_t {2) 14533 11.7% i 9.0%
: ov2 int {2} 138.56 11.9%
(ov1), deep overhang (ov2), and deep 25— g4 5 0.42 038 135,32 39.2%.
overhang with fins, (ov2f). _ LowEBTit(? 039 038 15165 __0.0% 7.3 0.0%
For each combination of glazing w-E i {2} 039 0.36 146.54° 11.9%
and shading condition, the table Low-EBTint(2} 038 036 049 133.74 9.2%
h i 1 " ! Low-EBTint(2) 039 036 048 127.51 12.2%
snows the annual energy use, pea ovzt Low-EB Tint(2)  0.39: 0.36 0.49.  124,35] 40.2%.
demand and glare index as well as the  Tnopa ilowEClear(2) 034 057 046 140.90 . 1477 0.0%
i ’ ins. ‘Low-E Clear (7). 0.3¢ 057 046  136.41 % 183.25 _10.3%
percent savings compared o the [Low-E Clear (2) __ 0.34' 057! 048 125.21 13560 8.2%
i ow-E Llear | : oft o DG 120.21 19:96: | B.2%
unshaded condition. {LowE Clear(2) 0.3 057 046 119.94 3318 10.7%
iLow-E Clear () - __0.3¢ 057 046 116.79 957 35.2%.
_LawEGTint(2) 027 043 _ 046 13 T 00%
Note: Al cases are east-facing with a 0.60 window-lo- ‘Low-E G Tint (2) 0,27 043 046 11.2%
wall ratic an_d include daylighiling controls. Annuai ovl Low-EGTint(2). 0.27 AQ_43 0.46 B8.7%
energy useis axpressed in kB_tu per squara foot of floor ove Low-EGTint(2) 027 043 0.46  116.83 11.5%
area within a 15-ioot-qeep pearimeter zane. Paak Low-E G Tint (2) 007 G.43 046 117.88 37.6%
demensls pmsced s pr s ot of ot ovEConr (9 022 097 o 11520
is calculated at 2 point 5 feet from the window for a ét_QW-_EM g{!gar%g) —ggz A 828; g?g : 1;-2:"
person facing the side wall. A lower index is better, All gl Cloar ()., _O.e4 i L £L0
il - el 3 ] 6. i Foot 3 22 PO
results were compuled using DOE-2,1E for a typical Low-E Clear (3) D22l 071 0,20 10286, 12,2%
iLow-E Clear (3) | 0.22! 0.37 020 10545 40,1%

office building. See AppendiX A for assumptions and
dimensions of external shading devices.

SHGC=solar heat gain coeflicient, U-value=heat
transmissian in Btu/hr-si-oF, Tvis=visible fransmittance

ANNUAL ENERGY USE—MINNEAPOLIS, MN

South Orientation—Large Window Area (WWR=0.60)
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Minneapolis, Minnesota
West Orientation—Moderate Window Area

The table and graphs on this page
show the impact of external shading
devices on an west-facing facade with
moderate window area in a commer-
cial office building in Minneapolis,
Minnesota.

The impact is different depending
on the type of glazing and shading
device used. Seven typical commercial
glazings with different solar heat gain
coefficients are analyzed.

The five shading conditions
analyzed include no shading (none),
vertical fins (fins), shallow overhang
{ov1), deep overhang (ov2), and deep
overhang with fins, {ov2f).

For each combination of glazing
and shading condition, the table
shows the annual energy use, peak
demand and glare index as well as the
percent savings compared to the
unshaded condition.

Note: All cases are sast-facing with & 0,30 window-lo-
well ratio and include daylighting eonirols. Annual
energy use is expressed in kBtu per square foot of floor
area within a t5-fcol-deep perimeter zone. Peak
demand is expressed in Walls per square feot of floor
area within a 15-foot-deep perimeter zone. Glare index
Is calculated at a point 5 feet from the window for a
parson facing the side wail. A lower index is betler. All
results were compuled using DOE-2.1E for a typical
office bullding. See Appendix A for assumptions and
dimenslons of external shading devices.

SHGC=solar heat gain coefficient, U-valua=heat
transmission in Btu/hr-sf-«F, Tvis=visible tranamittance

IMPACT OF EXTERIOR SHADING —MINNEAPOLIS, MN
West Orentation—Moderate Window Area (WWR=0.30}

Energy Peak Glare

Si‘lading Glass SHGC Tvls U-value Energy % Save Peak % Save Glare % Red.
[ "Clear (1) 0.72° Q.71 1.25! 168.39 0.0% 6.89° 0.0% 12.08 0.0%
Clear (1) 072 Q.71 125, 167.24 07% 642  58% 11.98  09%
Clear (1) 072 071 125 15560 _ 7.6% 552  19.8% 1196  1.0%
Clear (1) | 0.72_0.71 .25 150.02  10.8%: 5,100  26.0% 1193  1.2%
:Clear (1} 0.72. 0.71: 1.25.  150.58:  10.6%. 4.93.  28.4% 11.88; 1.7%
Clear (2). 0.60 0.83 0580 141.75 0.0% 592  0.0% 11.76 __ 0.0%
Clear (2) 0.60 C.£3 140, 7% 1166 0.9%
Clear (2) 0.60. 063 131.55 18.0% 1166  1.0%
Clear (2) 0.60 0.63 12702 | 10.4%; 448 24.2% 1162  12%
-Clear {2) 127.03:  10.4%: 4.32.  27.1%  11.57 1.7%:
{BTint (2) 131747 0.40% 484 Q0% 1045  0.0%
B Tinl {2) 13160, 0.1% 470  29% 1035  0.9%
BTint(2) 12641 4.86 _  9.9%. 1035  1.0%
-BTint {2) 124.96 5.1% 410 15.3%: 10327  1.2%’
iB Tint {2) 127.69 3.1%:  3.98  17.8%. 10.27:  1.7%
Low-E B Tint (2) 124.71 0.0%.! _0.0%:
‘Low-E 8 Tint (2) 12471 0.1 45 3.1%: 10, 0.9%.
-Low-E 8 Tint (2) 120.82 31% 433 10.4%! 1015 0.9%
_ Low-E 8Tint (2} 12067 3.2% 396  137% 10120 1.2%
‘Low-E B Tint (2) 1 123.231  1.2%: 3.84 164%: 10.08.  1.7%.
Low-E Clear {2) 1461 117.731  0.0% 427  0.0% 11.5¢: 0.0%.
iLow-E Clear () 0.34 Q.57 048, 117.82.  -0.1% 416 2.8% 11.3%  1.0%
Low-E Clear {2)  0.34 Q.57, 048 11575 © BA%! 1139 1.0%

. \Low-E Clear (2} 0.34 057 0486 11561 1. 3.84°  10.2% 11.38°  1.2%
iLow-EClear (2} . 0.84: 0.57; 0.46.  117.89:  -0.1% 373 12.7%: 11.81-  1.7%
._0.27, 043 46: 11729 _00% 405  00% 1074 00%

EGTint{2)  0.27._0.43: 2 -13% 3.94  2.7%, 10.85 0.9%
iLow-E G Tint(2)  0.27 _0.43: 0.3%: 386  47% 1084  1.0%
0.27 0. Q1787 0.8%: 379 B3% 10.62 _1.2%

Low-E GTint{2)' 027 0.43' 120,40 -2.6%  3.70i B.5% 1056 1.7%
ILow-E Clear (3) 0.22' 0.37 0.200 11005  0.0%_ 3.94 0.0% 10.34°  0.0%
_ Low-EClear(3} 022 0.37 0:20; 11185 29% 1025 | 0.9%:
Low-EClear(3) | 0.22 037  0.200 110.98] 4.0% 10240 0.9%
Low-E Clear (3) . 0.22. 0.37 020 x' 1022 1.2%
ILow-E Clear (3) ' 0.22 0.37; 0,20: L 7.6% 1016 1.7%

ANNUAL ENERGY USE—MINNEAPOCLIS, MN
West Orientation —Moderate Window Area (WWR=0.30)
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Minneapolis, Minnesota
West Orientation—Large Window Area

The table and graphs on this page
show the impact of external shading
devices on an west-facing facade with
a large window area in a commercial
office building in Minneapoelis, Minne-
sota.

The impact is different depending
on the type of glazing and shading
device used. Seven typical commercial
glazings with different solar heat gain
coefficients are analyzed.

The five shading conditions
analyzed include no shading (none),
vertical fins (fins), shallow overhang
{ovl), deep overhang (ov2), and deep
overhang with fins, (ov2f).

For each combination: of glazing
and shading condition, the table
shows the annual energy use, peak
demand and glare index as well as the
percent savings compared to the
unshaded condition.

Note: All cases are east-facing with a 0.60 window-lo-
wall ratfo and Include daylighting controls. Annual
energy use is expressed in kBtu per square foot of floor
area within & 15-foot-deep perimeter zene. Paak
demand is expressed in Watts per square foot of fioor
area within a 15-foot-deep perimeter zone. Glare index
is calcuiated at a point 5 faet from the window for a
person facing the side wall. A lower index is better. All
resuits were computed using DOE-2.1E for a typical
office building. See Appendix A for assumptions and
dimensions of external shading devices.

SHGC=solar heat gain cosfficient, U-value=heal
transmission in Biufhr-sf-=F, Tvis=visible transmittance

IMPACT OF EXTERIOR SHADING —MINNEAPCLIS, MN
West Crientation—Large Window Area (WWR=0.50)

Energy Peak Glare

Shading Glass SHGC Tvls U-value Energy % Save Peak % Save Glare % Red.
nona Clear {1)_ 0.72_0.71 1.25  258.27 6.0% 12280 00% 159t 0.0%.
fins Clear {1) 072 _0.71 1.25. 25576 1.0% 11,86 15.11 5.0%
ovi Clear (1) 072071 125 23037 _10.8% 9.63 1511 5.0%
vz Clear (1) 0.72. 071 __1.25 21809 166% 8.62 b 14,89  B.4%
ov2t Clear {1} 072 071 1.25. 21776 15.7%  7.60. . 14.000  12.1%
hene Clear {2} 0.60  206.75 0.0%. 10.64 15.66: 0.0%
fins _0.80 20393 1.4%  9.83 1491 | 48%
0.60' 18333 11.3%  8.40 1492 47%

iov2 080 17374 160% 7.54 . 14720 6.0%
_ov2f iClear (2 0.60: 171.68 17.0%.  5.62 - 1386.  11.5%
‘nane B Tint (2) 060 178900 0.0% 8.04 0.0%. 14.86 _ 0.0%.
fins B Tirt (2) 060 17776  06% 7.37 3% 14.51 2.4%
fovl 8 Tint (2) 060: 16410 83% 644 19.9% 14.51 2.4%;
o2 . BTint(2) 060 15773  118% 570 29.1% 1439 _ 31%
ovet iB Tint {2} 2 0.60; 157.75 11.8%  5.21 35.2%: 14.16- 4.7%
nong Low-E B Tint (2): 048 163098  00% 7.44 0.0%i 1497  0.0%
fins___ Low-E B Tint (2) 0.49 _08% 675 9.4% 1464  22%
ovi tLow-E B Tint (2) ¢ 8.0% 5.91 20.7% 14.69;  1.8%
ov2 ‘Low-E B Tint (2) 11.2% 5.27 ).2% 50, 2.5%
ovaf i Low-E B Tint (2) 3 L3 11.9%: 4. i ] 4.4%
nore Low-EClear(2) 034 057 00% 659 Q0% 1544° 0.0%
fing Low-E Clear (2) = 0.34 057 1.0% 587 94% 1475  45%
Low-E Clear {2} - 5 80% 525 203% 14.80° 4.1%

Low-E Ciear (2) 11.5% 482 269% 1462  5.3%

Low-E Clear (2) | 12.0% 4.46 32.4%; 13.97: 9.5%

i ‘W _0.0% 5.77 0.0%f 14.88! 0.0%

= D7% 529 ; 4.1%

Low-E G B.7%  4.84 4.0%

Low-E G Tint _.B.5%, 4.58 it _ 5.1%

Low-E G Tint {2) i 8.1%

“nong iLow-E CI 0.0%
ifins_  low-ECI ! 2.5%
vl 'Low-E Clear(3) 2.5%:
ov2  ILow-EClear(3) | 022 037 0200 11128  7.83 3.96 _ 20.1%: 14.4 3.1%
fovat  Hlow-EClear (3) 022! 0.37 7.1% 370, 255% 14.22 4.8%

ANNUAL ENERGY USE—MINNEAPOLIS, MN
West Orientation—Large Window Area (WWR=0.60)
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Chicago, Illinois

East Orientation—Moderate Window Area

The table and graphs on this page
show the impact of external shading
devices on an east-facing facade with
maoderate window area in a commer-
cial office building in Chicago, Iliinois.

The impact is different depending
on the type of glazing and shading
device used. Seven typical commercial
glazings with different solar heat gain
coefficients are analyzed.

The five shading conditions
analyzed include no shading (none),
vertical fins {fins), shallow overhang
{ov1), deep overhang (ov2), and deep
overhang with fins, (ov2f).

For each combination of glazing
and shading condition, the table
shows the annual energy use, peak
demand and glare index as well as the
percent savings compared to the
unshaded condition.

MNote: All cases are east-facing with a 0.30 window-1o-
wall ratio and Include daylighting controls. Annual
enargy use is expressed In kBtu per square foot of floor
area within & 15-foot-deep perimeter zone. Peak
demand s exprassaed in Wafls per square foot of floor
area within a 15-foot-deep perimeter zone. Glare ndex
Is calculated at a point 5 feet from the window for a
person facing the side wall. A lower Index is batter. All
results wera computed using DOE-2.1E for a typical
office building. See Appendix A for assumptions and
dimensions of external shading devices.

SHGC=solar heat gain coefficient, U-valug=heat
transmission in Biuhr-sf--F, Tvis=visible transmittance

ANNUAL ENERGY USE—CHICAGO, IL

IMPACT OF EXTERIOR SHADING —CHICAGO, IL
East Orientation—Moderate Window Area {(WWR=0.30)

Energy Peak Glare

Shading Glass SHGC Tvis U-value Energy % Save pgay % Save glare % Red.
“none Clear (1) D72 071 125 15673  0.0% _7.16 0.0% 818  0.0%
Hins Clear (1)__ D72 071 1.25 15456 1.4% 673 61% 7.00 14.5%
ovl _ i Clear (1) 072 D.71 125 14050 10.4% 562  215% 7.00: 14.5%
ov2 Clear {1} 072 071 1.25 1 5.06 7.00. 14.5%
-ovaf Clear (1) 0.72 .71 1.25! 4.70. 7.00.  14.5%
none Clear {2). 0.60: 0.8% 050 782  0.0%.
fins Clear {2) 060 7.00  10.5%
Clear(2)  __ 060 _7.00  10.5%
: {2) 0.80 4.74 7.00  10.5%

Clear (2} 0.60 439  308%  7.000  10.5%

‘BTint{z)y ! 0.60i 5268 Q0% 7000 0.0%
BTint{2) 0.60° (500 50% 700 0.0%

B Tint {2) 0.60 438" 168% 7.00 0.0%

BTty 0.60 414 214%  7.00.  0.0%

B Tint (2} 0.60° 3.3 2529%  F.00  0.0%

{Low-E B Tint (2} 0.49 7000 D0%

0.49 7.00
0.49 g 7.00

v : . _0.88 G481 Lood9a% 7000 0.0%
ovef ‘Low-EBTint{2}. 0.38 0.36 0.49 385 225% 7.000  0.0%
Low-E Clear (2)  0.24; 0.57 458  0.0% 0%

Low-E Clear (2) : _0.34 0.57 47%  7.00i  6.3%

Low-E Clear (2) 0.34: 0.57 12.2% _7.00 6.3%
Low-E Clear (2) + 0.4 0.57 0,44 3.88 153%  7.00.  6.3%:
Low-E Clear (2) 1 0.34 0.57: 0.46 378 17.6%  7.00 6.5%!

‘Low-E G Tint (2)” | 00% 7000 00%

_sLow-E G Tint (2). LAS% 700 0.0%
| Low-EGTint(2)! 0.2 10.3% 7.000 0.0%,
iov2 | ilow-E G Tint (2! _1.4% 7400 0.0%
{ovat {Low-E @ Tint {2} 19.3%  7.00 0.0%
‘none ‘Low-E Clear{3) | 022 0.37 Q0% 700 0.0%
ifins. iLow-E Clear (3} : _ 0.22/ 0.37! 24% _7.00  0.0%
| 0.22 Q.37 3.2% 7.00  0.0%!
- ar(3).;  0.22; 037, 43% 7.000  D.0%,

Low-£ Clear (3) 0.22} 6.2% 7.00 %

East Crientation—Moderate Window Area (WWR=0.30}
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Chicago, Illinois

East Orientation—Large Window Area

The table and graphs on this page
show the impact of external shading
devices on an easl-facing facade with
large window area in a commercial
office building in Chicago, ITinois.

The impact is different depending
on the type of glazing and shading
device used. Seven typical commercial
glazings with different solar heat gain
coefficients are analyzed.

The five shading conditions
analyzed include no shading (nene),
vertical fins (fins), shallow overhang
(ov1), deep overhang {ov2), and deep
overhang with fins, (ov2f).

For each combination of glazing
and shading condition, the table
shows the annual energy use, peak
demand and glare index as well as the
percent savings compared to the
unshaded condition.

Mote: All cases are east-facing with a 0.60 window-to-
wall ratio and include daylighting controls. Annual
energy use is expressed in kBiu per square foot of floor
araa within a 15-foot-deep perimeter zone. Peak
demand {5 expressed in Walts per square foot of fioor
area within a 15-toct-deep parimeter zone. Glare fndex
is calculated at & paint & feet frorm the window for a
person facing the side wall. A lower index is better, All
resulls were computed using DOE-2.1E for a typical
office building. See Appendix A for assumptions and
dimensicns of external shading devices.

SHGC=solar heat gain coefficient, U-value=heat
transmission in Btu/hr-st-oF, Tvis=visible transmittance

ANNUAL ENERGY USE—CHICAGO, IL

IMPACT OF EXTERIOR SHADING —CHICAGO, IL
East Orientation—Large Window Area (WWR=0.60)

Energy Peak Glare
Shading Glass SHGC Tvis U-value Energy % Save peak % Save gGlare % Red.
‘nene . Clear (1) ‘ 1.25 23243  0.0% 12,000 00% 17.14.  00%
fins Clear (1) 125 227.99 19% 1133  57% 17.1%
ovli Clear {1} 125 19885 14.0% 9.07 244% 2.5%
ov2 Clear{1]____ 1.25.  189.19 33.4% 1650  3.7%
{ov2t Clear (1) 1.25!  1B5.19. 41.5%. 11.02.  35.7%:
‘nane_[Clear (2) 080! 19368 0.0%
dins | Clear (2) 189.38. .. 18.2%:
tovl _ Clear {2) _ R7%
i Clear (2) . B.5%:
-Clear (2) YA LS
_IBTInLE) _0.0%:
‘BTint(2) P5T7%
B Tint (2) B0 153.04 1.5%
B Tint (2) 08B0 147.47 1.9%.
B Tint (2) 0.60° _ 144.69' 45.2%

_Low-E B Tint (2) _.049 156901

{Low-E 8 Tint {2) _ ag!
. Low-E B Tint (2) _ 0490 14209
Low-EBTint(2): 039 036 049 13698
‘Low-EB Tint (2) .39 0.36 0.49. 13438/
_Low-E Clear (2) 046 14512
. Low-E Clear {2} 14277 1.
_'Low-E Clear (2) 13089
iLow-E Clear (2)
‘Low-E Clear (2) |
Low-E int (f
‘Low-EGTint(2) .27 043,
_ LowEGTint(2); 027 048
Llow-EG Tt (2)  _0.27' 043
iLow-E G Tint {2) 0.27  0.43!
ilow-ECiear(3) 022 037
iLow-E Clear (3) 0.22 0.37

49! 15452

3.29
38.2%
D0.0%:

0.461
0.20¢

PEAK ELECTRICITY DEMAND —CHICAGO, IL

East Orientation—Large Window Area (WWR=0.60) East Orientation--Large Window Area (WWR=0.60)
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Tint(2) Clear {2) Tint{a8}  Clear (3} Tinl{2) Clear(2)  Tint{2)  Clear(3)
Glazing Type Giazing Type
—+—none —m— fins ——ov1 ——ov2 ——ov2l —+—none ——{ins —k—ov1 —%— ov2 —#¥—ovef
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Chicago, Illinois

South Orientation—Moderate Window Area

The table and graphs on this page
show the impact of external shading
devices on an south-facing facade with
moderate window area in a commer-
cial office building in Chicago, Illinois.

The impact is different depending
on the type of glazing and shading
device used. Seven typical commercial
glazings with different solar heat gain
coefficients are analyzed.

The five shading conditions
analyzed include no shading (none),
vertical fins (fins), shallow overhang
(ov1), deep overhang (ov2), and deep
overhang with {ins, (ov2f).

For each combination of glazing
and shading condition, the table
shows the annual energy use, peak
demand and glare index as well as the
pereent savings compared to the
unshaded cendition.

Note: All cases are east-facing with a 0.30 window-to-
wall ratio and include daylighting controls. Annual
energy use is expréssed in kBlu per square foot of floor
arga within a 15-foot-deep perimeter zone. Pgak
demand is expressed in Walts par square foot of floor
area within a 15-foot-desp perimeter zone. Glara index
Is cafculated at a point 5 feet from the window for a
person facing the side wall. A lower indax is better. Al
results were computed using DOE-2.1E for a typical
office building. See Appendix A for assumptions and
dimensions of external shading devices.

SHGC=solar heat gain coefficient, U-value=heat
transmission in Btwhrst-oF, Tvis=visibke transmittance

ANNUAL ENERGY USE—CHICAGO, IL

IMPACT OF EXTERIOR SHADING—CHICAGO, IL

South Orientation—Moderate Window Area (WWR=0.30)

Energy Peak Glare
Shading Glass SHGC Tvis U-value Energy % Save peak % Save glare % Red.
none "Clear (1) 072 Q71 125 _147.82 6,58 0.0% 841  0.0%
fing Clear (1) 072 C.71 125 140.93 556 15.5% 7.3 12.9%
ov1 Clear(n) 072 071 1.25 128.60 411  37.6% 7.00. 16.8%
ov2 Clear (1} 0.72 _0.71 396 398% 7.00 16.8%
ovaf Glear (1) 072 071 381  421% 7.000 16.8%
‘nore Clear {2) 5.72 0.0% 8.8 _00%
fins Clear (2) A 489  14.5% 7.00] 13.4%
Clear (2) 60 D.6 410 282% 700 134%
Clear (2) 0.60 0.63 388 302% 700;  13.4%
Clear {2) 0.60 0.63 3.82  33.9% 7.000 13.4%:
B Tint {2} 0.42° 0.38 449 0.0% 700 0.0%
(B Tint (2) 042 038 399 11.9% 0.0%
1B Tint {2) 0.42 Q.38 3.89 _ 13.4% 9.0%
BTinl (2} 0.42 0.38 3.84 14.6% 0.0%
B Tint (2) 042 0.38 374 16.8% 0.0%
‘Low-EBTint (2}  0.39° 0.36 4.26 0.0%
Low-EBTint(2}  0.39' 0.38 3.96
_Low-EBTint(2) 020 038 3.90
‘Low-EBTint(2) 039 038 3.84
‘Low-EB Tint(2)  0.39 0.36 8% 8.75
iLow-EClear(2) 034 0.57 0.0% 4.06 A
Low-E Clear (2)  0.34> Q.57 0.8% 3.90 4
Low-E Clear (2} 0.34 24% 3.84

Low-E Claar (2)

034 |

. 'Low-E G Tint (2)

iLow-E G Tint (2)
Low-E G Tint (2)

_.{Low-E G Tint (2)

ILow-E G Tint (2),

0.2

pZ fad
0.27:

:Low-E Clear (3),

~ Low-E Clear {3}

Low-E Clear (3)
Low-E Clear {3}
Lew-E Clear (3}

South Orientation —Moderate Window Area (WWR=0.30)
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Chicago, Illinois

South Orientation—Large Window Area

‘The table and graphs on this page
show the impact of external shading

IMPACT OF EXTERIOR SHADING—CHICAGO, IL
South Crieniaticn—Large Window Area (WWR=0.60)

devices on an south-facing facade with Energy Peak Glare

a [arg‘e window area in a commercial Shading Glass SHGC Tvis U-value Energy % Save Peak % Save Glare % Red.
e buildine in Chic linois. ‘none "Clear {1} 072 071 125 22101 00% 1111 _ 0.0% 1555  0.0%
thc%? w lding ‘o diff agc,ld nois i fins Clear {1) 0,72 071 125 20888  55% 954 141% 1408  9.8%
e impact is difterent depending v Clgar (1) 125 181.08 180% 7.03 36.8% 1433  7.9%
on the type of glazing and shading ov2 Clear (1), 125 169.81 23.2% 557 49.8% 1398 10.1%
device used' Seven typlcal Commerda] ovel Clear {1} 1.25¢ 164.16 25.7% 452 58.3% 10.34: 33.5%,
. . - ‘ . "none Clear (2)__ 060 18771  0.0% ©81 _ 0.0% 1528 00%
8]312”?85 with different solar heat gain fing Clear (2) 7 58% 845  13.8% 13.69: 10.1%!
coefficients are analyzed. ovi  Clear(®) 623 365% 14.00  8.0%
The five shading conditions ov2__ Clear(2) 498 49.3% 1364 10.4%

- - 0y i ="
analyzed include no shading (none), 1Eipan 2100 SR.ov J00 Atas
AR ey BTinf (2) _ 723 00% 1379 00%
Vertical fins (f‘lI‘lS), shallow overha_ng _BTint(2) 632  12.6% 12190 116%
{ov1), deep overhang (ov2), and deep B Tint (2) ; 449 379% 1257  B8.8%
overhang with fins, {ov2f). BTint (2) DAz 9.38 420, A1.9% 1219 11.6%
Fo g h b.’( ¥ "I)Of lazi B Tint (2) 042 038 375 48.1% B46:  38.6%.
T eacn combination ol glazing Low-EBTint(2) 039 0.36 681 __00% 1357  0.0%
and shading condition, the table Low-EBTint(2), 0.3¢ 036 ) 11.8%;
shows the annual energy use, peak t”wgg P : ég ».‘g-gg' g-gg g ‘-9-g°’/’°:
demand anld glare index as well as the Lowh BTint 2 6,95 0.08 TR e i

percent savings compared to the ' Law-E Clear (2) 034 057 5. 0.0% 14.93
unshaded condition. Low-E Clear (2) 0.34 057 5 12.5% 13.38:

Note: All cases are east-facing with 2 0.60 window-to-
wall ratio and include daylighting controls. Ahnual
energy-use Is expressed in kBiu per square foot of floor
area within a 15-toot-deep perimeter zone. Peak

demand is expressed in Walts per square foot of floor
area within a 15+0ot-deep perimeter zone. Giare index
is calculated at a paint 5 feet from the window for a
person facing the side wall. A lower index is better. All
results-were computed using DOE-2.1E for a typical
offica building. See Appendix A for assumptions and
dimensions of external shading devices.

SHGC=50lar heat gain coefficient, U-valus=heat
transmission in Blu/hr-sf--F, Tvis=visible transmittance

ANNUAL ENERGY USE—CHICAGO, IL.

2

South Crigntation —Large Window Area (WWR=0.60)

250.00
200.06 k
* 150.00 %\
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b 12.37
3% 11.99
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PEAK ELECTRICITY DEMAND —CHICAGOQ, IL
South Orientation—Large Window Area (WWR=0.60)

Low-E Clear (2)  0.834 0.57 414 338% 13.72
. ! _3.98_ 13.36
, 374 : 9.73
537 _ 0.0% 1411
¢ 0.27, PA7s 114% 1253 11.29
.. Low-E G Tini (2) |04 ~380 _274% 1291 85%
. iLow-E G Tint (2) 27,043 291% 1253!
Low-E G Tint (2) 27; 0.43, 3.66 B317% 887
"Low-E Clear {3) 0.22. 037 483 00% 13.58:
22 ' 429  111% 11.98
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Chicago, Illinois

West Orientation—Moderate Window Area

The table and graphs on this page
show the impact of external shading
devices on an west-facing facade with
moderate window area in a commer-
cial office building in Chicago, lllinois.

The impact is different depending
on the type of glazing and shading
device used. Seven typical commercial
glazings with different solar heat gain
coefficients are analyzed.

The {ive shading conditions
analyzed include no shading (none),
vertical fins (fins), shallow overhang
(ov1), deep overhang {ov2), and deep
overhang with fins, (ov2f).

For each combination of glazing
and shading condition, the table
shows the annual energy use, peak
demand and glare index as well as the
percent savings compared to the
unshaded condition.

Nota: All cases are east-facing with a 0.30 window-to-
wall ratic and include daylighting controis. Annual
energy use is expressed in kBiu per square foo! of floor
arga within a 15-foct-deep perimeter zone. Peak
demand is expressed in Watts per square foot of floor
area within 2 15-foot-deep perimater zone. Glare index
is calculated at a point 5 feet from the window for a
persen facing the side wall. A lower Index is better, All
resulls were computed using DCE-2.1E for a typical
office building. $es Appendix A for assumptions and
dimensions ¢f external shading devices.

SHGC=solar heat gain coefficient, U-value=heat
transmission in Btu/hr-sf-oF, Tvis=visible transmittance

ANNUAL ENERGY USE—CHICAGO, IL

IMPACT OF EXTERIOR SHADING—CHICAGQ, L
West Crientation—Moderate Window Area (WWR=0.30)

Energy Peak Glare
Shading Glass SHGC Tvis U-value Enrergy % Save Peak % Save Glare % Red.
none  Clear (1) 072' 0.71 125 158.84 708 00% 1332  0.0%.
Ains Clear {1) . 072 071 125 15654 1% _B.55 0.5%
ovl ___ _ Clear {1} : 1.25 14459 ; 5.38 0.5%
ov2 Clear (1) 1.25 138441 12.8% 4.77 B7%
Lovzt Clear (1) { 1,25 137.68  13.3%  4.44. 0.9%.
none Clear (2 i 63 __D.60 135497  0.0%' 609 _00%
iHins 0.60 13348
iovl . 124.26 _
Clear (2 _119.23
sov2i iClear (2) .60, 119.03.
none. ‘BTint(2)  _..042 080 12745 0.0%
“fins ‘BTint(2)  _ i 42 038, 08B0 12669
‘ovl B Tint (2) D42 o038 0.60 121.13
ove B Tint (2),. _042 038 060 119.99
ovel Tint {2) 0.420.38. 060 12218 >
none Low-E B Tint (2) _0.39' 0.36 0.48 120,89 1.52,
fins, Low-EB Tini (2) 0,39 0.36 45
Jovl iLow-EBTint (2) _ - L35 Mg A
tov2 iLow-E B Tint (2) D49 116441 37% 398 17.0% 1148
ovzf Low-E BTint (2). 0.49: 11857 . 387 19.2% 11.40,
none ‘Low-E Clear (2)  Q.34! 0,57 4.36 0.0%
i Low-E Clear (2) i _046: 113.08 . 410
iLow-E Clear (2} 7 .. 046 111.89; © 399
Low-E Clear (2)  _ D34, 0.57. . 046 52! T% 392 10.1% 1286
Low-E Clear (2) } . 0.1%. 3.82, 125% 12.62
nane (Low-E G Tint (2) 7} _. 0.0% 410
fing Low-E G Tint {2) .2 1.0%  3.96
vl Low-E G Tint (2)  0.27' e 3.9]:
iovz Low-EGTint(2)  0.27 043 0.48! 113671
ovaf Low-EGTint (2},  0.27 0.43 0.456.  115.83:
none . _ tew-EClear(3) 022 7 |
fing Low-EClear{3) 022 037
Low-E Clear (3) 0220 0,37

Low-E Clear (2) '

West Orientation—Moderate Window Area (WWR=0.30)

180.00
160.00
140.00 ‘\\\
120.00 l\\\,\h:%‘”s\
§.100.Dﬂ
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20.00
0.00 - - T g = -
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Timt{2) Clear(2) TIn{2) Clear (3)
Glazing Type

—4—nane —a—fins —&—ov1 ——ov2 —¥—ov2!

Draft for AMCA review—5/1/06, produced by University of Minnesota
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PEAK ELECTRICITY DEMAND—CHICAGQO, iL
West Orientation—Moderate Window Area (WWR=0.30)
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Chicago, Illinois
West Orientation—Large Window Area

The'table and graphs on this page  IMPACT OF EXTERIOR SHADING —CHICAGO, L

show the impact of external shading West Orientation—Large Window Arsa {WWR=0.60)
devices onh an west-facing facade with _ ) Energy Peak Glare
a large window area in a commercial Shading Clags SHOG Tuis_llygue. Fosuy %Gave Padk %fave Gl deled,
15 idine in Chi e none TClear (1) 0.72_0.71 125 23800  0.0% 11.87  0.0% 1624  00%.
office building in Chicago, Illinois. ins  Clear (1) 072 071 125 23460  1.8% 11.25  6.0% 1547  4.8%
The tmpact is different depending ov1 Clear (1) 0,72 0.71 1.25 20634  128% 920 23.2% 1553  4.4%:
on the type of glazing and shading -ovZ Clear (1) 072 071 125 19587  18.0% 32.7% 1534  55%
devi 4.5 Toical ] o .Clear (1) - 072 071 1.25°  190.62 _ 20.9%: 41.2% 14.63:  10.0%:
evice used. seven typical commercial - £ Clear (21, 050 063 0.600 19447  00% 0.0% 1607 _ 0.0%
glazings with different solar heat gain fins Clear (2) 0.60 0.83 0.0 190.30°  2.1% B.0% 1541 4.1%:;
coefficients are anab’zed. gg{.@@r...@.% 0;20, g-gg %gg ;gg-}lg }3-‘51% : 12‘212 Wg-.?‘;’?
: : ‘s ‘Clear (2 0.60: 0. .60 158.46  18.5% : 5.1%
The five shading conditions Clear (2) 0.60 063 060 15293  21.4% - 1469 §,6%
analyzed lIlCh.?_dE’ na shadlng (none), B Tint (2) 0.42 038  060: 17263 0.0%) 15.08 0,0%
vertical fins (fins), shallow overhang B Tint (2) __ 042 038 060 16934  1.9% 7.85  6.4% 14 3.5%:
v v 2 o ovl | IBTI(2) 042 0.38 0.80 15645  9.4% 2,8%
(o 1%{ deep Qheghang (ng) ), and de P ov2 (B Tint (2} Q.42 Q.38 060 148.08  13,6% 3.5%
overhang with fins, (ov2f). _ ov2i  BTint(2) 042 033 060 14535 158% 5.1%
For each combination of glazing “none fLow-E B Tint (2). _ 0,39 036 049, 157.51 0.0% 0.0%
and shading condition, the table ﬁ“?w ‘j:QW'E g T.‘“.: E;; g-gg 038 %:-g 1;’;‘22 1#:;’ ggi{
av1 Low-E B Tint (2 K 3 49 143.25 __ 9.1% 5%
shows the annual energy use, peak vz LowEBTint(2) 039 036 049 13676  13.2% 3.1%,
demand and glare index as well as the  jovaf  ‘Low-EBTint(2), 039 088 049 133.31° 15.4% 5.8%;
percent Sa-vi_ngs Compared to the none iLow-E Clear (2) '+ .34 0.57 D.46° 144.48° = 0.0%: E 0.0%:
: cye ‘Low-E Clear (2}  0.34 0.57 0.46: 14214 16% __40%
unshaded condition. Low-E Clear (2) 034 057 ks ERTTET AT 375
Low-E Clear (2) __ 034 057 046 12578  12.9% = 4.6%
:Low-E Clear (2) .34 0.57 0.46° 122.45  15.2% 8.6%
Low-EGTint(2): D27 043 0.46. 13938  0.0%: 0.0%.
Note: All cases are east-facing with a 0.60 window-to- Low-E int (2} 046. 13685  1.8% 3.8%
wall ratio and include daylighting controls. Annual ni (2} 0,46 12911 7.4%: _3.2%
energy Use s expressed in kBtu per square foot of floor _OwW- int (2} DB 12448 107% 4.0%:
area within a 15-foot-deep perimeter zone. Peak iLow-E G Tint (2)° 045 12203  12.5%. 7.0%
demand is expressad in Watts per square foot of floor Low-E Clear (3) 0.200 116.8% 0.0% 0.0%!
area within a 15-foot-deep perimeter zone, Glare index Low-E Clear (3) _ 020 115.06. 2.5%
is calculated at a point 5 feet from the window for a 0.50" o6

person facing the side wall. A jower index Is betler, All

results were computed using DOE-2.1E for a typical 3;&

office building. See Appendix A for assumptions and i

dimensians of external shading devices.

SHGC=solar heat gain coefficient, U-vaiue=heat

transmission in Btu/hr-sf-sF, Tvis=visible ransmittance
ANNUAL ENERGY USE—CRICAGO, IL PEAK ELECTRICITY DEMAND—CHICAGO, IL
West Orientation—Large Window Area (WWR=0.60) West Orientation-—Large Window Area {WWHR=0.60)

RS TR
200,00 B ‘\\\
\‘\,\‘_\

kBtu/sf-yr
W/sf

100.00

4.00

50.00

2.00
0.00 - - T T 0.00 T T
Clear (1) Clear{2) BTint{2} LowEB Low-E Low-EG Low-E Clear{1) Clear(2) BTint{2) Low-EB L.ow-E Low-EG Low-E
Tint (2} Clear (2)  Tint{2) Clear {3) Tint {2} Clear {2} Tint (2) Clear {3)
Glazing Type Glazing Type
—+—none — i fins —k—ov1 ——ov2 —¥%—ovei —+—none —il-fins —k—ov1 —%—ov2 —%—ovif
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Washington, DC

East Orientation—Moderate Window Area

The table and graphs on this page
show the impact of external shading

IMPACT OF EXTERIOR SHADING —WASHINGTON, DC
East Crientation—Moderate Window Area (WWR=0.30)

devices on an east-facing facade with Energy Peak Glare
moderate window area in a commer- Shading Glass SHGC Tvis U-value Energy % Save Peak % Save Glare % Red.
cial office building in Washington, DC. none . Clear EH D72 074 L28 16347, Od%:. /7 DML A4 00
The impact is Fhfferent dePe_Hdmg “ov Clear (1) 125 13695 10.2% 580 21.9% 7.00  16.9%
on the type of glazing and shading o2 Clear {T) 125 13001 147% 510 Z80% 7,00 18.9%
device used. Seven typical commercial ovef 8:ear F: : 1.25 14.9% 481  33.0% 7.30’3 16.9%,
3 N : . ; nong ear (2) - .0.0% B.04 0.0% 807 0.0%
glam_ngs with different solar heat gain fins Clear (2] g o S T
coefficients are analyzed. ol Glear (2) ; _B9% 532 161%  7.00  13.3%
The five shading conditions ov2 Clear {2). , 12.9% : ] 13.3%
analyzed include no shading {nene), ovef Cloar (2) 5 12.8% 13.3%,
vertical fins (fins), shallow overh N T G
ervica. ns (knsy, shatlo over a.ng fins ‘B Tint (2), 1.4% 0.00/?3
{ov1), deep overhang (ov2), and deep oyl BTInt(2) 5.0%: 0.0%
overhang with fins, (ov2£). Oygf _ : ;é :; - g,-ng'
. . . OV, .B% .0%:
For each combination of glazing 10— cuE s 0.0% 00 00%
and shading condition, the table dins | Low-E B Tint{2)] 1.1% 00 0.0%
shows the annual energy use, peak avl_ Low-E BTint {2}’ _13.5% 7.00] _ 0.0%
: ovZ ‘Low-E B Tint {2} ! 15.1% 7.000  0Q.0%:
demand and glare index as Wﬁll as the ‘ovet Low-E B Tint (2} - 16.9%; 7.000  C.0%
percent SangS.C.Ompafed to e Enpllem ILow-E Clear (2] . D-,O,%*E 773‘ 0.0%:
unshaded condition. ifins _ iLow-E Clear (2) 5.1% 7.000  9.4%
ovi] 7.5% 700  9.4%
9.7% 7.000  9.4%:
11.0%; _7.00.__ 9.4%

Note: All cases are east-tacing with a 0.30 window-lo-
wall ratio and include daylighting contrals. Annual
energy use is expressed In kBtu per square foot of floor
area within a 15-foot-deep perimeter zone. Peak

0.0%

demand is expressed in Wails per square foot of floor
area within a 15-ieol-deep perimeter zone. Glare index
is caloutated at a point 5 feet from the window for a
person facing the side wall. A lower index is better. All
results were compuled using DOE-2.1E for a typical
office buikling. See Appendix A for assumptions and
dimensicns of external shading devices,

SHGC=salar heat gain coefficient, U-value=heat
trarsmission in Biwhr-si--F, Tvis=visible tranamittance

Low-E Clear (3)
‘Low-E Clear (3) |
__:Low-E Clear (3)

ANNUAL ENERGY USE—WASHINGTON, DC
East Orientation—Moderate Window Area (WWR=0.30}
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PEAK ELECTRICITY DEMAND—WASHINGTON, DC
East Orientation —Moderate Window Area (WWR=0.30)
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a
= 4,00
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Washington, DC

East Orientation—Large Window Area

The table and graphs on this page
show the impact of external shading

IMPACT OF EXTERIOR SHADING —WASHINGTON, DC
East Orlentation —Large Window Area (WWR=0.60)

devices on an east-facing facade with a Energy Peak Glare
}arge window area in a commercial Shading Glass SHGC Tvis U-value Energy % Save Peak % Save Glare % Red.
office building in Washington, DC. iR 125 WE
The impact is different depending o1 Tiear (1) _ — o om
on the type of glazing and shading Clear (1) 17471 20.8% _3.9%
device used. Seven typical commercial g’\C;:ear (12; }gg.g? 23} gﬂf 34.9%
glazings with different solar heat gain e Eéi - s
coefficients are analyzed. CiClear(?) 63 ¢ 146%; 833 224% 5
The five shading conditions Clear (2) 060 064 151.12°  20.%%. 722  81.9% 1633 37
g - - i { oy =] LFa i ©,
analyzed include no shading {none), T 53'??&% g'ig g'gg o g'g; sg.g;a ; 12'?3; 33‘3;’ :
h ~ - I : Mt - . Lok L )
vertical fins (fins), shallow overhang fins (B Tint{2) 0.42 038 28% 8 "'12.58!  23.8%
(ov1), deep overhang (ov2), and deep ovi  BTint{2) 0.38 10.9% 1.8%
verhane with fi ) ouz B TinL{2)_ 0.38 15.2%.  saw
overhang wit 1ns, (o .Zt) . ovaf {B Tint (2) 0.38 16.2%! 44.2%.
For each combination of glazing inoneLow-E B Tt (2] 0.0% o
and shading condition, the table fing  Low-EB Tint (2} pas 23%! J ;
shows the annual energy use, peak ot ILD\N-E S_EHE gg ,g.gg' 14033, 1 . :g_fj' 12?
. ov. ey int {2} 36 3. A%, A7 5%
demand am_:I glare index as well as the |5 .Low-E B Tint () 0.36, 133.60]  fades 894  45.6%,
percent savings compared to the none  Low-EClear (2) 0,34 0.57' 143.241  0.0% ;1674 0.0%
unshaded condifion. fins !Low-E Clear(2) 034 057 14014 22% 6 ,_18.791  17.6%
oy iLow-E Clear (2) _ 0.34 057 12849 10.3% . 1828 27%
ov2 iLow-E Clear (2) 0,34 0.57: i 14.0%: ; 1615 3.6%
ovaf iLow-E Clear (2) . 0.84° 0.57. 14.6%! A3
nane ‘Low-E G Tint (2 0.27° 0.43 0.0%:!
Note: All cases are east-facing with 2 0.60 window-lo- fins {Low-E G Tint ('2} 0.27 0.43 1.8%
wall ratio and include dayfighting controts. Annual ‘ol LowEGTint{2) 027 043 8 4%! T A
ey use s sorssad n (G prsaurs 0o 100 13— LowE G Tmial 027 043 it
a = - = 3 o, & 2
demand is expressed in Walls per square foot of floor ‘%ff 't"x_g f-i.“?t gf g-g; g';'?. 13"3;" g 12'235 "%g o
araa within a 15-fcot-desp parimeter zane. Glare Index QF—E -EL—O—E_Eigg IR S 5 : = 228, t 'q 5 s
is calculated at a point 5 feet trom the window for a Hins iLow-E Clear(3) | 0.22 0.3] S & —12'* 8
person facing the side wall. A lower index Is betler. Al b, E Clear [3) 7 . v 16.200 1. 2
results were computed using DOE-2.1E for a typical jov2 Clear (3) __9.1% L1812 1.8%
fovat iLow-E Clear (3) | 8.5% 8.99.  45.3%

office building. See Appendix A for assumptions and
dimensions of extemal shading devices.

SHGC=solar heat gain coallicient, U-value=hgat
transmission in Btu/nr-sf-oF, Tvis=visible lransmittance

PEAK ELECTRICITY DEMAND—WASHINGTON, DC
East Crientation —Large Window Area (WWR=0.60)

ANNUAL ENERGY USE—WASHINGTON, DC
East Crientation—Large Window Area (WWR=0.60)
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Washington, DC

South Orientation—Moderate Window Area

The table and graphs on this page
show the impact of external shading
devices on an south-facing facade with
moderate window atea in a commer-
cial office building in Washington, DC.

The impact is different depending
on the type of glazing and shading
device used. Seven typical commercial
glazings with different solar heat gain
coefficients are analyzed.

The five shading conditions
analyzed include no shading (none),
vertical fins (fins), shallow overhang
(ovl), deep overhang (ov2), and deep
overhang with fins, (ov2f).

For each combination of glazing
and shading condition, the table
shows the annual energy use, peak
demand and glare index as well as the
percent savings compared to the
unshaded condition.

Note: All cases are east-facing with a 0.30 window-fo-
wall ratio and include daylighting confrols. Annual
anergy use is expressed In kBtu per sguare foot of floor
area within a 15-loat-deep perimeter zone. Peak
demand Is expressed in Walts per sguare foot of floor
area within a 15-foot-deep perimeter zone. Glare index
Is celculated at & peint 5 feet from the window for &
person facing the -side wall. A lower Index is better. All
results were computed using DOE-2.1E for a typical
office building. See Appendix A fer assumplions and
dimensions of external shading devices.

SHGC=s0lar heat gain coefficient, U-value=heat
transmigsion in Btu/r-sf-oF, Tvis=vishle transmittance

IMPACT OF EXTERIOR SHADING —WASHINGTON, DC
South Orientation—Moderate Window Area (WWR=0.30}

Energ Peak Glare

Shading Giass SHGC Twvis U-value Energy % Save Peak % Save Glare % Red.
none Clear (1) 072" 071 1.25 0.0% 6.30 0.0% 864 0.0%
fing_ Clear (1) 072 071 1.26 i 52% 511  188% 757 12.3%,
FClear (1), 072 o7 125 183.06° 11.2% 491  221% 7.3 _ 17.4%
|Clear (1) a.72 Q.71 125 12645 15.6%: 477 243% 7.00  18.9%
‘Clear (1) 0.72 0.71 1.25 12340 17, 8°fn 4.46, 29.2%, 7.00.  18.9%
Clear (2) 0,60 0,63 0.60° 13391  0.0% 0.0% 831 0.0%
:Clear (2) 0,60, 0,63 060 127411  4.9% 109% 721  13.2%.
‘Clear (2) 0.60 0,60 120501 _ 10.0% . 11.0%  7.00. 15.7%:
Clear (2) 060 11492 14, 2°/°§ ;157 %=
{Clear (2) 0.60  111.85; 16.5% 15.7%.
B Tint (2} 080 124570  0.0% 0.0%
:B Tint (2} 3.7%: 0.0%
BTint(2) _T.0% 0.0%
B Tint (2) 2.9% _0.0%
iB Tint {2) . 8.5% 0.0%-
"Low-E B Tini (2) 0.0% 0.0%
i Low-E B Tint (2) 3.4% 0.0%:
i £.4% 0.0%
.Low-E B Tmt (2) Q.0%
:Low-E B Tint (2) 0,0%
:Low-E Clear (2} ~ 0.0%
: 12.3%
1285
12.3%
12.3%;
0.0%

_ 2) 027 0. 1.2%

‘Low-EGTint(2)  0.27_0.43 1.2%
iLow-| EG Tint (2 027 043 1 2%
Low EGTint(2). 027 043 i 1.2%.
: T 022 037 0200 10279 o 0% 0.0%
022 047 0200 10345  -0.6% 0.0%
[Low-E Clear (3)  __0.22,_0.37 020 10281  -01% 43¢ 0.0%
Low-E Clear {3)  0.22 0.37 0.20! -0.9% 0.0%
Low-EClear{3) . 022 037 0.0 _-3.8% 0.0%

ANNUAL ENERGY USE—WASHINGTON, DC
South Orientation —Moderate Window Area (WWR=0.30}
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Wist

PEAK ELECTRICITY DEMAND —WASHINGTON, DC

South QOrientation—Moderate Window Area (WWR=0.30)
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Washington, DC

South Orientation—Large Window Area

The tabie and graphs on this page
show the impact of external shading
devices on an south-facing facade with
a large window area in a commercial
office building in Washington, DC.

The impact is different depending
on the type of glazing and shading
device used. Seven typical commercial
glazings with different solar heat gain
coefficients are analyzed.

The five shading conditions
analyzed include no shading (none),
vertical {ins (fins), shallow overhang
{ovl), deep overhang (ov2}, and deep
overhang with fins, (ov2f).

For each combination of glazing
and shading condition, the table
shows the annual energy use, peak
demand and glare index ag well as the
percent savings compared to the
unshaded condition.

Note; All cases are east-facing with a 0.60 window-to-
wall ratic and include daylighting controls. Annual
energy use is expressed in kBtu per square foot of floor
area within a 15-foot-deep perimster zone. Peak
demand is expressed in Watts per square foot of floor
area within a 15-fool-deep perimeter zone. Glare index
is calculated at a point 5 feet from the window for a
person facing the side wall. A lower index is better. All
resulis were computed using DOE-2.1E for a typical
cffice building. See Appendix A for assumpltions and
dimensions of external shading davices.

SHGC=solar heat gain coefficient, U-value=heat
transmission in Btu/hr-si-oF, Tvis=visible transmittance

IMPACT OF EXTERIOR SHADING—WASHINGTON, DC
South Orientation—Large Window Area (WWR=0.60)

Energy Peak Glare
Shading Glass SHGC Tvis U-value Energy % Save Peak 9% Save Glare % Red.
none_ i ] 072 071 1.25 22333  0.0% 0.0%"
fins ar{l) 072 071 1.25 20527 B8.1% 9.8%
ovli_ . Clear (1) 872 _0.71 .25 18778 | 743 36.0% 1451 ¢ 8.1%
ov2 Clear (1) 072 071 125 174.01 821 6. 1415 1038%
ov2i iClear {1} 0.72 0.71 1.25:  161.73 4,93 57.5% 10.52  33.3%
nene __iClear (2} 0,60/ 0.83 060! 194.89 : 10,24  0.0%! i
fins _Clear (2} __ __bsBo 17 ;
ovl Clear (2} ... . 0.80:_ 184.97 ‘ :
ov2  Clear {2) 0.60  152.73 . 5.68
Lovaf iClear {2) 0.60°  14D.87. 4.88
inone_ LB Tint {2} . 0.80! 170.66° 7.68
_BTinl{2} 5. 060 159.20° ..6.56 1
BYmt(2 | 042 03& 060 149.52 124% 531  30.8%
_BTint (@ . 042 038 08B0 140683 17.6% 4. 35.1%
B Tint (2 0.42 Q.38 0.60i _132.38 ] 41.6%
‘Low-EBTint(2)  0.39! 0.36:  0.49 157.91 6.0%!
0.49  147.57 5% 801 145%
0.48! 525 254%
0.39] L 135 _168% 494 X
Low-EBTint (2} 0.39. 0.35 0490 12378  21.6% 4.52
‘Low-E Clear (2) ' 0.34 0.57 0461 143.77  0.0% 8.18 0.0%!
Low-E Clear (2) - 0.34 0.f _ 0.46; _135.05 5.17.  16.3%:
iLow-E G ) 0.34- 0 | 127.82: 4.93;  20.2%
(Low-E Clear(2) 1 0.34 473 23.4% 17
{Low-E Clear (2) 0.34 4,420 28.4%:
‘Low-E GTint(2) 027 0.0% 559,  0.0% f

55% 484  13.4%
98% 460, 16.1%
13.7%.. _4.58. _18.0%

17.8% 431 22.8%'
=

Low-E G Tinl (2}
Low-E G Tint (2)
Low-E G Tint (2) 0.
iLow-E G Tint (2):

0.27:

w-E Clear (3) ' 4.6%.
. w-E£ Clear (3) 8.2% 6.4%
E Clear (3) 11.3%. B8.3%:!

124% 430 14.2% 843,

103.14:

ANNUAL ENERGY USE—WASHINGTON, DC PEAK ELECTRICITY DEMAND —WASHINGTON, DC
South Orientation—Large Window Area (WWR=0.60) South Orientation—Large Window Area (WWR=0.60)
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Clgar (1) Clear{2) BTint{2) Low-EB Low-E Low-E G Low-E Clear{1) Clezr{2) BTl (2} Low-EB Low-E Low-E G Low-E
Tint{2) Clear{2t Tint(2) Clear(d) Tint{2) Clear(z) Tht{2) Claar(3)
Glazing Type Glazing Type
——none —8— fins —k— ovi —H—ov2 —¥— ov2f —¢—none —B— fins —A— ovl —H—ov2 —¥—ov2f
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Washington, DC

West Orientation—Maoderate Window Area

The table and graphs on this page
show the impact of external shading

IMPACT OF EXTERIOR SHADING —WASHINGTON, DC
West Orientation —Moderate Window Area (WWR=0C.30}

devices on an west-facing facade with Eneray Peak Glare
moderate window area in a commer- Shading Glass SHGC Tvis U-value Energy % Save Peak % Save Glare % Red,
cial office building in Washington, DC,  nome Gear(n i 072 071 125 18612  00% 704 00% 1286  0.0%
The imoact is different d P fing Ciear (1) 0.72: 0,71 15311 . 19% 643 BE% 1276 07%
€ 1mpact 15 culterent depending o4 Clear (1) 0.72, 0.71 142,85  85% 551  21.7% 1275 _ 0.8%
on the type of glazing and shading oy Clear (1) 072 0.71 13696  123% 493 299% 1273  1.0%
device used. Seven fyplcal commercial :GVZI gllear g; 0 22 0.7 135.18-' 12.8% 4.68. 33.6% "I]ggg’ 1.4%|
: o : ) : “none Clear (2) 0.60 0.63 136.20°  0.0% 6.4 _ 0.0% 1254 0.0%
glazmgs with different solar heat gain s 060 _0.63 a2 19% 560 BS% 1245 0.7%
coefficients are analyzed. oVl 0.60° 0.63 ), 125.82 7.6% 4,93 19.7% 1243  0.8%
The five shading conditions ova 0.60 0.63 12108 11.1% 478 222% 1241 _ 10%
alvzed include no shadi n ‘vt _Clear (2) 0.60_0.63 | 120230 11.7% 45680 257% 12.36  1.4%
ana y ffl.m fine) Shal ding (n,ﬁ ©) e TBTW G ; 127.71  0.0% 5.8 124 0.0%
vertical tins (fins), shallow overhang fing. B Tint(2) 12638  1.0% A.88 6% 115 0.8%
{ov1), deep overhang {ov2), and deep ovi  BTInt(2) 042 038 12153 4.8% 467 108% 1114 __ 0.8%
overhang with fins, (ov2E). Ew? BTint(2) _.0.42 0.38 .60: _119.16  87% 448  14.3% 1142 11%
P . gvzt B Tint (2) 0.457 0.38 B0 12046  657% 435  167% 1107  1.6%.
For each combination of glazing none  Low:EBTni(2) 033 036 __ 049 12187  0.0% 514  0.0% 1104 _ 00%
and shading condition, the table fins Low-EBTint(2) 039 086 049 12069  1.0% 481  64% 1096  0.8%
shows the annual energy use, peak ovl Low-EBTint(2) 039 0.36 0498 117.11 3.9% 455 11.6% 1096  08%
index oz int(2) 039 036 049 11595 18.6% 1093 _ 11%
d.emand an;l glare index as well as the ‘oy2f Low-EBTint(2)| 039 036 045  117.74 14.9%. 10.88 _ 1.5%:
percent savings compared to the 'none _ Low-E Clear(2) | 034 057 048 11468 L 00% 1228 0.0%
unshaded condition. fins Low-E Clear () 0.34._0.57 0.46;  113.81 89 §7% 1219  0.7%
oVl Low-E Clear (2) . 0.34 057 045 111.60 ), U oA 0.8%,
ove Low-E Clear (2) 046 _111.24 3.0% i 30.0%; 12, 1.0%
{Low-E Clear {2} 1.7% 11.3%! i

Low-E G Tin (2]

Note: All cases are east-facing with & 0.30 window-1o-
wall ratio and include daylighting controls. Annual
energy use is expressed in kBtu per square foot of floor
area within a 15-feot-deep perimeter zone, Peak
demand is expressed in Watls per square foot of ficor
area within a 15-fpot-deep perimetsr zone. Glare index
is calculated at a point 5 feet from the window for a

person facing the side wall. A lower index is better. All ovl . Low-EClear(3) - 0
resulis were computed using DOE-2.1E for a typical iov2 iLaw-E Clear (3) . _ G o
office building. See Appendix A for assumptions and ovef Low-E Clear (3)_

dimensgions of external shading devices.
SHGC=solar heat gain coefficient, U-value=heal
transmission in Btu/hr-sf-=F, Tvis=visible transmittance

ANNUAL ENERGY USE—WASHINGTON, DC
West Orientation —Moderate Window Araa (WWR=0.30)

PEAK ELECTRICITY DEMAND —WASHINGTON, DC
Wast Orientation—Moderate Window Area (WWR=0.30)
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Washington, DC

West Orientation—Large Window Area

The table and graphs on this page
show the impact of external shading
devices on an west-facing facade with
a large window area in a commercial
office building in Washington, DC.

The impact is different depending
on the type of glazing and shading
device used. Seven typical commercial
glazings with different solar heat gain
coefficients are analyzed.

The five shading conditions
analyzed include no shading (none),
vertical fins {fins), shailow aoverhang
{ov1), deep overhang (ov2), and deep
overhang with fins, (ov2i).

For each combination of glazing
and shading condition, the table
shows the annual energy use, peak
demand and glare index as well as the
percent savings compared to the
unshaded condition.

Note: All cases are east-facing with a 0.60 window-to-
wall ratlo and Include daylighting controls. Annual
energy use is expressed in kBlu per square foot of lloor
areg within a 15-foot-deep perimeter zone. Peak
demand is expressed in Watlls per square foot of flocr
area within a 15-fcot-deap perimeter zone. Glare Index
i3 eaiculated at a point 5 feet from the window for 2
person facing the side wall. A lower index Is batter. All
rasults ware compuied using DOE-2.1E for a typical
office building. See Appendix A for assumptions and
dimensions of external shading devices.

SHGC=solar heat gain cosificient, U-value=heat
transmission in Btu/hr-sf-=F, Tvis=visible transmittance

IMPACT CF EXTERIOR SHADING —WASHINGTON, DC
West Orientaticn—Large Window Area {WWR=0.60)

Energy Peak Glare

Shading Glass SHGC Tvis U-value Energy % Save Peak % Save Glare % Red.
\none Clear (1}_ 0.72 .71 1.25, 23083  0.0% 1208  0.0% 1627  0.0%
Clear {1}, 072 0.71 1.25 22519  24% 11,24 6.9% 15,47 4.9%
Clear (1) 072 0.71 1.25 20218 124% 974 193% 1544  51%
Wi Clear(1) ' 072 071 1.25' 19012, 17.6% B.64 284% 14.63 10.1%
ovef Clear (1) 0.72 0.71 1.25. 187.04 19.0% 7.80 35.4% 12.88] 20.8%
none . Ciear (2). 0.60 0.63 0.60 193.08 0.0% 1045 0.0% 16.00i 0.0%
fing Clear (2) 060 063 060 18781  27% 977 5.5% 1518 5.1%
vl Clear(2) 0,60 0.63 0L 16938 123%. . 847 | 189% 1523 48%
ov2 iClear (2)_ 0.60 083, 060 15911  178% 752  280% 1434 10.3%
gvai 1Clear (2) 0.60 0.83: 0.60.  155.95 19.2%°  6.75.  35.4% 1269  20.7%
none BTint (2) 042 038 a1l Q0% 15141 0.0%:
fins BTint(2) 042 038 _ 0. 753 7.2% 1464  3.3%
ov1 B Tint (2) _ 0.42° 0.38. 60 58 188%. 14630 3.0%
ov2 B Tint (2) 0.42 038 .6 589 27.4% 1344 11.2%
ovaf B Tint {2) 0.42 0.38 0.60¢ 13.9%: 5.36: 34.0%. 12441 17.9%:
inane Low-EBTint(2)  0.39 036 0.49 0.0% 749  00% 1514  0.0%
fing ‘Low-E B Tint (2) 0.38 0.38 0.49. 2.0% 6.95 7.2% 14.66 3.2%
ovl ilLow-EBTint (2)' 039 0.36 0.49 .B88% 601 197% 1471 2.9%
ov2 239 0367 0.49 126% 538  28.1% 1341  11.5%
jovaf iLow-E B Tint {2) 0.39. 0.36- 0.49 18.6% 5.03¢ 32.9%. 1269 16.2%,
Low-E Glear {2} 0,34 0.57 0.46 0.0% 674  0.0% 1577  0.0%.

Low-E Clear (2) 0.34. i 21% 622  77% 1499  29%
. Low-E Clear {2} 3111, ¢ ] _4.6%!
‘ov2  Low-E Clear {2} 125.84 4 B 10.9%:
:ov2f :Low-E Clear (2) ° 123.84: :56; 21.2%
none Low-E G Tint {2} J3gao  00%  B.08: 0.0%
fing iLow-E G Tint {2} 133.89  1.8% 5.64! 4.1%
v 'Low-E G Tint (2} 126.641  7.0% 4.87 3.7%
ove, Low-E G Tint (2} 12250 10.0% 457 L A27%
iovai {Low-E G Tint (2) 121.45¢ 10.8%. 4.37: 8.1%! 21.6%
ingne_ _ ILow-E Clear(3) - A17.910_0.0%! 526 0.0% 0.0%
fins ILow-E Clear (3) 11638, 21% 495  55% 2.7%
ovl, _ iLow-E Clear (3} : 20 109.98:  67% 463 11.8% 2.6%:
av2 _ Low-E Clear (3} . 107.77 . BEY% 445 _ 154% 11.0%
ovaf {Low-E Clear (3) 108.12 B8.3%: 4.32 17.8% 12.620 16.6%

ANNUAL ENERGY USE—WASHINGTON, BC
West Orientation—Large Window Area (WWR=0.60)
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PEAK ELECTRICITY DEMAND —WASHINGTON, DG
West Orientation—Large Window Area (WWR=0.60)
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Houston, Texas

East Orientation—Moderate Window Area

The table and graphs on this page
show the impact of external shading

IMPACT OF EXTERIOR SHADING—HGCUSTON, TX
East Orientation —Moderale Window Area {WWR=0.30)

devices on an east-facing facade with Energy Peak Glare
moderate window area in a commer- Shading Glass SHGC Tvis U-value Energy % Save Peak 9% Save Glare % Red,
; ; T none Clear (1) 072" 0.71 125 157.68  0.0% 7.9,  00% 862  0.0%
cial office building in Houston, Texas. = 400y~ 0.72 071 185 15092  43% B8P 52% 748  13.3%
The impact is different depending “ovi Clear {1} 072 0.71 125 13986 11.3% 603 161% 7.09 _17.8%
on the type of glazing and shading Lov2 Clear {1} 072 0.71 125 13391  15.0% 554 . 700 18.8%
device used. Seven typical commercial 22 Clear {1) . 072 071 1250 12041  18.1% 524, 27.1% 7.00, 18.8%
R . . . ngne Clear (2) 0.60  144.04 090% 8.53 0.0% 827 0.0%
glazings with different solar heat gain Hie: ‘Clear (2) 060 13818 4.1% T 700 145%
coefficients are analyzed. ovl Ciear (2) 0.60 130.34 9.5% 7.00  15.4%
The five shading conditions o2 Clear(2) 060 12562 _ 12.8% 15.4%
a : 1 r{2 ] 1. A%
analyzed include no shading (none), g;ﬁ; gliit((z)) ] &gg 124‘:22 133; o8
vertical fins (fins), shallow overhang fins B Tint {2}, 420, 060 130,67  27% 557
(ov1), deep overhang (ov2), and deep ~ lovt BT ) 042, 038 080 12652  58% 5C
h fi ov2 Tint (2) 042, 033 060 7.0% 493
overhang with fms., (0‘.’2& . ‘ouf -B Tint {2) 0.42 0.38 0.60 7.9% 488  16.2%:
For each combination of glazing ; LowEB T @) 039 0.3 0.49: 00% 553 00%
and shading condition, the table Low-EBTint(2)  0.39 25% 530 &2%
shows the annual energy use, peak Low-EBTint(2){ 0.39 45% 495  10.5%
demand and glare index as well as the LowEB Tint(2) 039 - 3Th 492 111%
C Low-EBTint(2)  0.39i 6.2% 488 11.7%
percent savings compared to the Low-E Clear{2)  0.34 0.0% 509  0.0%
unshaded condition. _ Low-EClear(2) 034 494 3.1%
Low-E Clear (2) ;0 10% 490 38%
Low-E Ciear (2) | 0 486 A.B6%
‘Low-E Clear {2) 0.34: 478  6.2%
. Low-EGTmtia) _0.27: o 4.95; 0%,
Note: All cases are easi-facing with a 0,30 window-to- Low-E G Tint (2). : 4.88° |

wall ratio and include daylighting controls. Annual
energy use is exprassed in kBtu per square foot of floor
area within a 15-loct-deep perimater zeng, Peak
demand is expressed in Watts per square foot of foor
area within a 15-foot-deep perimeter zene. Glare index
is calculated at a peint 5 feet from the window for a
person facing the side wall. A lower index is better, All
results were computed using DOE-2.1E for-a typical
office building. See Appendix A for assumptions and
dimensions of external shading devices.

SHGC=salar heat gain coeflicient, U-value=heat
transmission In Biwhr-sf--F, Tvis=visible fransmittance

Low-E G Tint (2).
Low-E G Tint (2}
Low-E G Tint (2)

- 0:.
_1.9%
32 _2.8%]
480 3.0%

. Low-E Clear {3) |

4.88; O.D%E

.. Low-E Clear (3)
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Houston, Texas

East Orientation—Large Window Area

The table and graphs on this page
show the impact of external shading
devices on an east-facing facade with a
large window area in a commercial
office building in Houston, Texas.

The impact is different depending
on the type of glazing and shading
device used. Seven typical commercial
glazings with different solar heat gain
coefficients are analyzed.

The five shading conditions
analyzed include no shading (none),
vertical fins (fins), shallow overhang
(ov1), deep overhang (ov2), and deep
overhang with fins, (ov2{).

For each combination of glazing
and shading condition, the table
shows the annual energy use, peak
dermand and glare index as well as the
percent savings compared to the
unshaded condition.

MNote: All cases are east-facing with a 0.60 window-to-
wall ralic and include daylighting controls. Annual
enaergy use is expressed in kBlu per square foot of fioor
area within a 15-foot-deep perimeter zone. Peak
demand is expressed In Watls par square foot of floor
area within a 15-fcol-deep perimeter zone. Glare index
is calculated at a point 5 faet from the window for a
person facing the side wall. A lower index s better. All
resuits were compuied using DOE-2.1E for a typical
office building. See Appendix A for assumptions and
dimansions of external shading devices.

SHGC=solar heat gain coefficient, U-vaiue=heat
trangmission In Btu/hr-gf-oF, Tvis=visible fransmittance

IMPACT OF EXTERIOR SHADING—HOUSTON,TX
East Orientation—Large Window Area (WWR=0.50)

ANNUAL ENERGY USE—HOUSTON, TX
East Orientation—Large Window Area. (WWR=0.60)
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Energy Peak Glare
Shading Glass S8HGC Tvis U-value Energy % Save Peak % Save Glare % Red,
none Clear {1} 072 071" 125 22376 _ 00% 1183  00% 17200 00%
fins Clear (1} 0.72 0.71 125 21101  57% 11.15° _58% 14.62 _ 15.0%
ovil Clear (1} i 1.25 18524 17.2%° B.97¢  24.2%! 16.72; 2.8%.,
ov2 Clear (1}, 25 17311 226% 788  33.4% 1855 | 38%
.ov2f Ciear (1) 1.25! 160.72'  28.2%. 7.21 39.0%: 11.33  34.2%
‘none__ -Clear (2) 080 19774 00% 1049  6.0% 17.11 __ 0.0%
fing Clear (2)_ _DBO._ 18859 _ 56% 9.89 5.7% 1427 18.6%
ovt | Clear (2) 0.6 080 166531 158% 815  223% 16.69. _ 24%.
ov2 0.63 060 157.020 20.6% 7.29 30.5% 1654 3.3%
ov2f 0.60 0.63! D.60' 14457 26.7%: 8.57. 37.4%!' 1096 385.9%
‘none 042 038 0.60° 171.26° _0.0% 856  00% 16.65  0.0%
' 042 038 0.60° 1 _ 4.5%: 807,  58% 1276 233%
0.42° 0.38 0.60 11.6%! 699  18.4% 16.400  1.5%
Z 042 038 060 16.2%! 619 27.7% 1632 _2.0%
‘ov2l B Tini (2) 0.42 0.38 0.60! 20.8% 577, 32.6%! 940 43.5%
nong Low-E B Tint {2} 0,38 / 0.0%! 7.93i 0.0%' 16.74. _0.0%
fins Low-EBTint(2}° 0.3 4.4%  7.40 12.52; 25.2%
ovi Low-EBTint(2)  0.3% : 10.8% 6.50 16.56!
ov2 Low-E BTint(2)  0.39 043 137.01  15.0% 1650
ov2i Low-E B Tint (2} 0.3 049! 720.64. 9.13:
none  tow-E Clear(2) 03 046 __149.94° %l 16,96
fins : 046 ! 13.96
avil 0.46: 16.63-
o2, 0.46 | 1652
gvef 0.46: 10.70:
ngne Low-E G Tint (2), 0.46°  143.31° | _16.70:
fins  low-EGTint{2} 027 043 046, ' EERT
0.27| 043 046 16.421
int{2). 027 043 0.46. 1255 1833
: EGTint{2) 0.270 0.43: 0.46 9.82;
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1
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Houston, Texas

South QOrientation—Moderate Window Area

The table and graphs on this page
show the impact of external shading
devices on an south-facing facade with
moderate window area in a commer-
cial office building in Houston, Texas.

The impact is different depending
on the type of glazing and shading
device used. Seven typical commercial
glazings with different solar heat gain
coefficients are analyzed.

The five shading conditions
analyzed include no shading (none),
vertical fins (fins), shallow overhang
(ov1), deep overhang (ov2), and deep
overhang with fins, {ov2f).

For each combination of glazing
and shading condition, the table
shows the annual energy use, peak
demand and glare index as well as the
percent savings compared to the
unshacded condition.

Nete: All cases are east-facing with a 0.30 window-1o-
wall ratio and include daylighting controls, Annual
energy use is expressed in kBtu per square foot of floor
area within a 15-foof-daep perimetar zone. Paak
demand is expressed in Watis per square foot of fieor
araa within a 15-foot-deep perimeter zone. Glare index
is calculated at a point 5 feet from the window for a
person facing the side wall. A lower index Is bettar. All
results were computed using DOE-2.1E for a typical
office building. See Appendix A for assumptions and
dimensions. of external shading devices.

SHGC=solar heat galn coefficient, U-value=heat
transmission in Bti/hr-si-oF, Tvis=visible transmiftance

IMPACT OF EXTERIOR SHADING —HOUSTON, TX
South Orientation —Moderate Window Area (WWR=0.30)

Energy Peak Glare
Shading Glass SHGC Tvis U-value Energy % Save Peak % Save Glare % Red.
nong iClear (1) : : _158.36 0.0%: 7.27 0.0% 855
fins ‘Clear (1) . 14517  B.3% 638  12.2%
iClear (1) . 135251 14.6% 22.8% 7.
Clear (1) ( 12808  181% 28.0%  7.00.
ovel iClear (1) 121.02. 23.6%. 34.3%  7.00:
none  iClear(2) __ 14380 0.0% _00% B22
fins iClear (2), 13328 7.3% _BO% 712 5%
ov1 _.iGlear(2) ] 13.9% 7000 14.99
ov2 Clear {2) . 63080 120 3 22.4%  7.00°
ov2t ! ;7.00
mone  IBTint(2) 042 038 0600 _131.80: _ 00%: 572 0( 700
fins 7.00;
ovi - 7000 0L
ov2 7.00i
ovai 7.00;
‘none int (2) 7.00
fins i 3 Tint (2) 7.8% 7.00
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Houston, Texas

South Orientation—Large Window Area

The table and graphs on this page
show the impact of external shading
devices on an south-facing facade with
a large window area in a commercial
office building in Houston, Texas.

The impact is different depending
on the type of glazing and shading
device used. Seven typical commercial
glazings with different solar heat gain
coefticients are analyzed.

The five shading conditions
analyzed include no shading {(none},
vertical fins (fins), shallow overhang
{ov1), deep overhang (ov2)}, and deep
overhang with fins, (ov2f).

For each combination of glazing
and shading condition, the table
shows the annual energy use, peak
demand and glare index as well as the
percent savings compared to the
unshaded condition.

Note: All cases are east-facing with a 0.60 window-to-
wall ratic and include daylighting controls. Annual
anergy use is expressed In kBtu par square foot of floor
area-within a 15-tcol-deep périmeter zone. Peak
demand is expressed In Walts per square foot of floor
area within a 15-feot-deep perimeater zone, Glare index
is calculated at a point 5 feet from the window for a
person facing the side wall. A lower index is beiter. All
results were computed using DOE-2.1E for a typical
office building. See Appendix A for assumplions and
dimensions of external shading devices.

SHGC=solar heat gain coeflicient, U-value=heat
transmission in Btuthr-sf-=F, Tvis=visible transmiitance

ANNUAL ENERGY USE—HGUSTON, TX
South Orientation—Large Window Area {WWR=0.80)

IMPACT OF EXTERIOR SHADING—HQUSTON, TX
South Orientaticn—Large Window Area (WWR=0.60)

Energy Peak Glare
Shading Glass SHGC Tvis U-value Energy % Save Peak 9% Save Glare % Red.
none Clear (1) 0.72 0.71 125 231,94 00% 1278 0.0% 1575  0.0%
fins !Clear (1) 0.72 071 125 20713 10.7% 1071  162% 1427  9.4%
ovi _.Clear {1) 0.72 0,71 1257 18343 209% 7.99 37.5% 1444  83%
ove_ Clear (1) 0.72 0.71 125 188.27 27.4% 6,67 47.8% 1408 10.6%
ovaf :Clear {1} 0.72: 0.71 1.25. 145871 37.1%: 5.46 57.3% 10.35
none Clear {(2) 1 060 0,83 0.60° 20488  0.0%: 1139 _ 0.0% 1542
fing Clear (2) _0.B0 063 0.60: 18547  98.5% _9.52 16.4% 13.93
ovl Clear (2} 0,60 0.63. 0.60; 16540  19.3% 740 350% 14.12
ovz iClear (2) 060" 068 080 15247 256%. 636  44.1% 13.74
cov2f ;Clear (2} . 18352 34.8%i 551 51.6%. 10.01
none 1B Tint (2}, T 171520 0.0% B840  0.0% 13.99
fins.  BTIm() 15820  7.8% 707 _158% 1244
‘vt {BTint (2) _ 14524 153%: 589 299% 1248
ov2 1B Tini(2) 137.01 201%. _f 34.2% 1227
s ovef B Tint (2) 124.05: 27.7%:! 41.0%: _8.40
‘nong | ow-E B Tint (2} _ 161.771 0.0% B0 0.0% 13,77
fins_ E B Ti 149.74 7.4% 686 147% 1220
ovi 138.80  14.2%: 583  253% 1245
ov2 L ow-E B Tint (2} 2 i 131.61 18.6% 12.03
iovet Low-E B Tint (2) 0.39 0.36 120.38 25.6%: - 810
‘none __ :lLow-EClear (2)  0.34 0.57 151,120 0.0%. 698 1513
fing,~ Low-EClear (2) | 0.34 0.57 140 03] 7.3% 13,62
ovl Low-EClear 2y 034 057 131.820  13.1%; :.13.84
ovg Low-E Clear {2}  0.34! 0.57 12516 17.2% 13.45
tovaf Low-E Clear {?) ! 0.34._ 0.57 115.54:  23.5%: . 873
fnone  TLow-EG TNt 027 043 14150 0%' i 14.31
i ‘LowEGTinti2) 027 0.43 132.89| 277
iLow-E G Tint (2) ; 125.331 ¢ 13.02°
Low-E G Tint 2) 12054 14. { 12.62
tLow-E G Tint {8) 115.19°  18.6%: 8.84
u__ow-E Clear (3) 129.23: 0.0% . 13.80
r(3) 122.29: 12.22
- ar (3) 117.70:  8.5% 509 1248
-E Clear (3) 114.62. 11 3 . 12.06
Low-E Clear (3 111,121 14.0%; 470 19, 0%: 8.16

PEAK ELECTRICITY DEMAND —HQUSTON, TX
South Orientation—Large Window Area (WWR=0.60)
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Houston, Texas

West Orientation—Moderate Window Area

The table and graphs on this page
show the impact of external shading
devices on an west-facing facade with
moderate window area in a commer-
cial office building in Houston, Texas.

The impact is different depending
on the type of glazing and shading
device used. Seven typical commercial
glazings with different solar heat gain
coefficients are analyzed.

The five shading conditions
analyzed include no shading (none),
vertical fins (fins), shallow overhang
(ov1), deep overhang (ov2), and deep
overhang with fins, (ov2f).

For each combination of glazing
and shading condition, the table
shows the annual energy use, peak
demand and glare index as well as the
percent savings compared to the
unshaded condition.

Note: All cases are east-facing with a 0.30 window-to-
wall ratic and include dayiighting controfs, Annual
energy Use is expressed in kBiu per square foot of Hoor
area within a 15-foot-deep perimeter zone. Peak
demand is expressed in Watts per square foot of floor
area within a 15-foot-deep perimeter zone. Glare index
is calculated at a point 5 feet from the window for a
person facing the side wall. A lower index is better, All
results were computed using DOE-2.1E for a typical
offlce building. Ses Appendix A for assumptions and
dimensions of external shading devices.

SHGC=s0olar heat gain caefficient, U-value=heat
transmission in Btufbr-si-=F, Tvis=visible fransmitiance

IMPACT OF EXTERIOR SHADING—HOUSTON, TX

Wast Orientation —Moderate Window Area (WWR=0.30)

Energy Peak Glare
Shading Glass SHGC Tvis U.walue Energy % Save Peak % Save Glare % Red.
‘ngne Clear (1) 072 071 125 159,98 0.0% 7.08  Q.0%, 1388  0.0%
fins Clear (1) 072 0.71 125 15145  53% 852  79% 1381 _ Q5%
ovi Clear (1) 072 071 _ 125 14216  11.1% 587 7. 1% 13.80  0.5%
ov2 Clear{1) . Q.72 Q.71 125 13633 147% 556 215% 842 39.3%
ovai Clear (1) 0.72 _0.71 1.25  130.60 18.4%i_ 5.20.  26. 5% 8.07 41.8%
‘nene “Clear (2} 0.60 063 080 14480  0.0% 647  00% 1356 __ 0.0%
fing Clear (2} 0.60 063 0.60! 137.94 _ 47% 6.06 64% 1350  0.5%
ovl Clear (2) 0.80_0.63 0.600 13142 9.2% 562 13.2% 1349  05%:
ov2 Clear (2) £ 126.96 % 526 18.8% B.O9  40.3%
ov2l Clear (2) ! 63. 121.91 15 8% 491, 241% 774 42.9%.
none 8 Tint (2} 042 0.5A 134.65  0.0% 588  0.0% 1226  0.0%:
fins BTty 042 038 130.58 58 3.0% 551 6.3% 12.20°  0.5%
ovl, B Tint (2} 0.42 038 126.52 6.0% 512 13.0% 12.20 0.5%
ov2 BTN{2) 12431 7.7% 502  14.8% 700 42.9%
ov2f B Tint (2) 123.37 8.4%' 4.99. 15.1%; 7.00.  42.9%:
none Low-E B ‘I'mt {27 WQA.BQ _Q,ij_:‘ ] 0.0% 5.62 i
0.39 0.36 _ 12713 2. 8%}
0.39' 0.38 12437
039,036 12279
0.39! 0.35 122.16. 6%, 5.00%
0.34° 057 12342 0.0% 5.17
Low-E Clear (ZL. 034/ 057 046 11978  29% 487
Low-EClear (2) | 0.34_057 046! 11818  43% 4.81
_ _ Low-EClar{2)i 034 057 0.46:  1168.67 4
.Low-E Clear (2) 0.34' 0.57 048, 115.84; 6 1%, 477
none _ Low-EGTint(2)] 027 043 _ 046 12133 _00% 490, 0C
fins _ Low-E G Tint {2) 0,27 0.43 048 119.52! 1.5%
ovl Low-E G Tint (2){ 027 0.43 048 11857  2.3% 4.
ov2___ lowEGTini(2)[ 027 043 046 11763 _3.0% 485
Lov2f Low-EG Tint(2); 0.27- 0.43 0.46.  117.79! 2.9%! 4.85
nane Low-E Clear (3) 0.20°  117.640
fins r(3) | 116.60
v w-E Clear (3) | 11626
ovZ  Low-E Glear (3) % 1t574l % . 7.00  42.4°
ov2f ‘Low-E Clear (3} 0 227037 116.38] 1. ‘}%; 4 87 1.2% 7.00 424%
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Houston, Texas

West Orientation—Large Window Area

The table and graphs on this page
show the impact of external shading
devices on an west-facing facade with
alarge window area in a commercial
office building in Houston, Texas.

The impact is different depending
on the type of glazing and shading
device used. Seven typical cornmercial
glazings with different solar heat gain
coelficients are analyzed.

The five shading conditions
analyzed include no shading (none),
vertical [ins (fins), shallow overhang
{ovl), deep overhang {ov2), and deep
overhang with fins, (ov2{).

For each combination of glazing
and shading condition, the table
shows the annual energy use, peak
demand and glare index as well as the
percent savings compared to the
unshaded condition.

MNoie: All cases are easi-facing with a 0.60 window-to-
wall ratio and include daylighting controls. Annual
energy use ls expressed in kBtu per square foot of fleor
area within a 15-foct-deep perimeter zone, Peak
demand is expressed in Watts per square foot of floor
area within a 15-lcot-deap perimeter zone. Glare index
is calculated at a peint 5 feet from the window fora
person facing the side wall. A lower index is better. All
results were cemputed using DOE-2.1E for a typical
office bullding. See Appandix A for assumgtions and
dimensions of external shading devices.

SHGC=sclar heat gain coefficient, U-value=heat
transmigsion in Biu/hr-sf--F, Tvis=visible transmittance

ANNUAL ENERGY USE—HOUSTON, TX
West Orientation— Large Window Area (WWR=0.60)

IMPACT OF EXTERIOR SHADING —HOWUSTON, TX
West Orientation—Large Window Area (WWR=0.60)

PEAK ELECTRICITY DEMAND —HOQUSTON, TX
West Orientation—Large Window Area (WWR=0.60)

Ener Peak Glare

Shading Glass SHGC Tvis U-value Energy % Save Peak % Save Glare % Red.
none Clear (1) 072 071 1,25 23221  0.0% 1185  00%;, 1647  0.0%
fins Clear (1} 072 0,71 125 21734 6§4% 11000 7.1% 1573  45%
ovi Clgar (1) 072 _0.71 1.25 18552  15.8% 028 21.7% 1589  4.7%
Qv2  Clear(t) . 072 071 25 184.67 205% B.09 31.7% 1486 _ 98%:
ov2f Clear (1) 0.72 071, 1.25  167.52, 27.9% 7.03  40.7% 13.40: _ 18.7%
none | Clear (2) 0.60._0.63 060 20327  00% 1084 _ 00% 16.28 0.0%
fing Clear{2) _0.60 083 0.800 190,89 6.1% 954  78% 1561 . 4.0%
ovl Clear (2} 0.60_0.63: 080 17382 145% 812 21.5% 15.64 3.8%
ov2  Ciear (2} 060 063 D.60: 164.67 _19.0% 7.07 _316% 1465 _ 99%
ovpi iCigar (2} 0.60. 0.63i : 26.5%. 610 41.0%: 13.44  17.4%
none B Tint (2) : 0.0% L00% 15400 0.0%
fins BTint{2) 47%... _B.7% 1486 3.6%
ovi _ BTint(2) C120% 845 22.4% 14900  3.3%
vz BTint(2) 15.4% 5. 302% 13.81.  10.3%.
ovZf :B Tint (2) 21.0%: 35.9% 13.03  15.4%
none_ iLow-E B TInt(2) 0.0% 767 00% 1525  00%
fins Low-E BTint (2) 4.5%:; 1 7.0% 1479 3.1%!
ovl Low-E B Tint (2) 11.1%; - 218% 1442 2.8%
‘ov2 Low-E B Tint (2) 14.8%; _ 5.73. 4% 13.68' 10.3%
ov2t iLow-E B Tint {2) - 19.7%: 5.301  30.9%: 12.83  15.9%.
none iLow-E Clear {2) 0.0% _ 685  0.0% 0.0%
fing Low-E Clear (2)_ 47% 639 67% 15 3.8%
ovi Low-E Clear { C10.3% 577 15.8%! 15.5; 3.6%
av2 Low-E Clear (2) 18.8% 552  19.4%: i 10.5%
ov2t iLow-E Clear (2) : 18.8%  5.01  26.9%: 17.5%.
nona {Low-E G Tint (2) 00% 631 0.0% 15 .0.0%
fins Low-E G Tint (2), 3.8% _B.3%: 15.06.  3.6%
[y _8.0%: 552 12.5%] 1510 %,
av2 11.5%. 521 17.4% 1399 10.4%
av2i 15.9%, 4.80)  23.8% 13. 16.1%
none 0.0% 587  00%: 1527  0.0%
fins_ . —..3:8% 5.A2 : 3.6%
ovl 6.7% 4.99 ! 4.8t S

fova _ G B.B% 486  17.3% 1365 106%
ov2i _11.2%. 477 18.7% 1290. 155%

250.00 14.00
'\\ 12.00
200.00 \
10.00 .\ -
. 150.00 ‘\\:\
5 8,00 -
4]
* 100.00 — 6,00,
4.00 .
50.00
2.00
0.00 : . ; . ‘ : 0.00 ; . : : - :
Clear (1) Clear{2) BTint{2) Low-EB Low-E tow-EQ Low-E Clear (1) Clear(2) BTin{2) Low-EB Low-E Low-E G Low-E
Tint(2) Clear (2} Tint(2}  Clear (3} Tint(2) Clear(Z} Tint{2) Clear (3)
Glazing Type Glazing Type
—— none —l—fing —— ov1 —¥—ov2 —¥—ov2f —4+—none —M—fins —&—ov1 ~X¥—pv2 —¥—ov2(
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