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3. Shading

3.1 Shading

3.1.1. Shading

Shading Shading
Shading
Passive solar heating ,
.( 3.1a)

e F J5E SKY RAD Ficta,
'F'-. * 3.1a
'g:l-\’ .-..‘_ ;
hﬁ
- i
- ( 3.1b)
Shading ,

\ 3.1b
-I:fé’
R .r:ﬁ LIGHT
3 3 | COLORED
% % & SURFACE
lJ-.h-“'_a. l‘lf . i“; I.\" I:m
% % Sl | REFLECTIVE
5 " — Ry GLAZING
% )
4 ] ; %
SAND OR CONCRETE % -4 W =1
Shading
Shading

Shading



Shading
. Shading

3.1.2 Shading Device

—Exterior / Interior
—Fixed / Movable

1) Shading

Shading

3.A Shading

overhang, fin, , .
(Le Corbusier, Oscar Neimeyer, Richard Neutra, Paul
Rudolph) . Olgyay Solar Control and
Shading Devices . Shading
Shading



Ihigeripalive Mams

Best
Oriontation

Comments

I

m

IV

Vi

WII

Ovarhang
Horirontal panel

Owvarkuang
Horizontal louvers in
horizonial plans

Haorizonial louvers in

verticnl plane

Orwerhang

WVertical panel

Vartical fin

Vertical fin
mlantad

Eggorate

Eggorate with
slanted fina

South,
Easat,
West

Baiith,
East,
West

Houth,
East,
Woast

South,
East,
Wost

Easi, West,

Maorth

East, Wast

Enast, West

Eant, Weat

Traps hot nir
Cin b loaded by
snow arsd svind

Fres air movernent
Snow or wind logd is
amall

Heduoes length of
overhing

WView restricted

Aldsn available with
mininture louvers

Free pir movement
Mo snow Toard
WView restricted

Hestricts view
Faor north facades in
hot climates only

Hlant toward north
restricts view aig-
nificantly

For very hot climates
View very restricted
Trapa hat air

Slant toward Morth
View very resiricted
Trags hol air

For very hot climates

From Architectsiral Grophic Stendards, Bth od. John R Haoke, sd. Wiley, 1988,

3.A Fixed Shading Device



2) shading

Shading
Shading
Shading
shading .1
shading
shading
.(fig 3.1c).
~':’m W [ !
¥ nial
l_ JI i -l
wm'rﬁ.|_Ir,.'-.=:m_||-.r.'||-- SLUMMER (OVERHEATED! 31C
shading
shading ( 3.1d).
.( 3.1e).
: i
e r‘_:_ ."._ .'-_:' ['l_*;; 4
s . T
’;'E"_ ;_5#;,F P
i ] i £
a l'.-""_( / |_-\__ ||f__ il I|
ey | |
SLMMER WINTER
3.1d 3.1e
shading roller shade . Bateson Office
Building roller shade .
shading . shading
shading
shading wheel




shading

Bsat
Deacriptive Mame Orientation Comments
Ix Overhang South, east, l;u!],_\r retractable far
Awning Wikl storms or winter
Traps hot air
x Ovierhang South, east, Can also restrict winter
Rotating horizontal Wil sun il desired
louvera
X1 Fin East, west Much more effective
Rotating fins than fixed
Lees restricted view
than slanted flxed fins
Eggcrate East, west More effective with less
Rotating horizontal view restriction than
louvers fized eggerate
For hot climates
y Deciduous plants Easl, west, View restricted but
Trees southeast, attractive
Vines southwest  Air cooled
Exterior maller East, weat, Very flexible frem cam-
shadea southeast, pletely open o com-
southwost pletely closed

View very restricted at
Limes

3B shading



3.1.3 shading

shading

envelope -dominated(

3.C

e -

) internally dominated(

e =
~Hgfo d

Envelopse Internally
Characteristic Diominated Daminated
Balance point temperature® a0°F HO0°F or less
Building form Spread out Compact
Surface area-to- High Lo

volume retio

Internal heat gain Low High
Internal rooms YWery few Many
MNumber of exterior 2 to 3 O tol

walls of typical
room

Use of passive
anlar heating

Typical examples

Yes, except in

very hot climates

Residences,

small office building,
some emall sachoals

= Superinsulated buildings tend to have s balpnoe point temperature of about 50°F even though the
other characteriatica are those of an envelope-dominated building.

3C

comfort
«C .
60" F 50° F
comfort zone 10 F
BPT 16 F
60 F
( )
3.D 17
3.E 3.D
year

zone
)
. BPT
68 F~78 P

(BPT)

(BPT=-50 =)

No, except in
very eold
climates

Large office
and school
hui]dihuu,

auditoriums,

theaters,
foctories

BPT
(BPT=50 P
BPT
thermal year  solar
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3.2 Shading
shading overhangs, fins,
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( 3.A )

overhang ,
overhang
. overhang overhang fin
( . 3.2b). 3.2¢c

. 3.2c
overhang
3.2.1 Shading
overhang overhang
H .shading
1. shading passive heating overhang
2. passive r;eating shading ( -
) overhang
overhang . 3.A 3B

11



Shading

3.

2.2

Overhang

. Overhang

overhang

Clirmate liefrrrres Angle 4" Raghe B
City |Full Skads! [Fell o

1 Hastfood, CT (13 ]

T Madisan W1 # #

-] Indianapalis, [ il %

4 Gall L City, OT [ ] 1

i EpME ki ]

6 Medieed OB 1 fil

T Frean €A ] #

8 Charlesion, 5C 5 #

9 Litghe Reck, AK 63 il

It Enaevill, TN (-] Bl

Il Theenix, A% 56 4

17 Midleed, TX & i)

11 Farth Warth, T £l M

4 Werw Ciriowss, LA L] #

1§ Howsien, TX 1] 4

4 Mismi, FL | ¢

I Lo Argabes, CA 1] 41
3.F overhang

shading

12

passive solar heating

shade
. 3.2d
shade angle ‘A
3.F ,
3.G
T £
B ‘::;E}
i
e ¥
'1:,‘:} ab
o 1
‘-;-
LS L
| ]li-l
Climatn Heferonn Al A" Angle W
!f\-;m Caty (Pull Shale {Full Buni
| Hartled CT W B
1 Madisan, W[ M il
b | Indianspelis, [N i 1
1 Salt Lade City, UT ] i
&  EbNE 7] 5
i Medond, OR El +
1 Fream, C4 Bl n
§ Charlestan, 80 ] »
8 Little Reck, AK -] a
0 Enexville, TH 0 ]
A Phoenia, AZ “ L
12 Midland, TX i} w
13 Farth Wth, TX ] i
L] New Orlesss, LA “ i
15 Heusion, TK L] #
18 Miami, FL i I
17 Lo Angeles, CA -] i
3.G overhang



Overhang , “full shade line”

. ( .3.2e). 3.2d
overhang 50%
Overhang

“full shade line” ,

( . 3.2f)
overhang passive heating
Ly
Sigz
i
DIFFUSE L /CI\‘
SHY %
RADIATION N \I
o
N T auwavs
"y |INSHADE
A .3.2e _
overhang ) ' 0
L
.3.2f
# overhang #
1. .
2. 3.F , 3.G angle’ A’
3. “full shade line” .
4. overhang “full shade”
5. overhang
3.2.3 Overhang
overhang overhang . passive
solar heating overhang shade
¢ )
1 overhang ,

13



shading

( ) “full sun line” (fig.3.29).
overhang
“full sun line” angle’'B’ ,
3F 3G

329
L
\__\(‘,
A i
L?fx\-. \6'3:(/
J%f;"k e
‘3-—‘_5:"\._\ ri-} o
A o -
P
— S M
i
)
A 3.2h
overhang #
1. .
2. 3.F , 3.G angle’ A angle’B
3. “full shade line” (angle’A’) “full sun
line” (angle’ B’ ) ( .3.2h)
4. “full shade line” “full sun line”
- ( 3.2 )
5. overhang , overhang
3.D( ) 3.E(

e 4 WIRTE
- CERLLEE TNy
A
£ Lt

32
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3.3 Shading

. __ | L3
FIGURE 7.10a Rt ANl
The 3381 overhang aseded o shode il
@ -1 window on August 21 o & i ar
3 povth lattude iusnaies the
Alifity of feying lo tully shirde sas
and west windows with harizanial
orethamps
[ 3.3 a]
i 1
% ¥
S s :
6
[ 3.3Db]
fin 6
3.3c¢) fin , fin
, fin
4
H
-
{ -
—— |
EAPOISLIE
anGLE

[

3.3a

shading

shading

fin
(83 21

(

EXPOSLIRE
ANGLE |

3.3c]

15

overhang

9

)

LT

3.3b
21 ),

=
|

fin



"
B
-._-_3:_:_3_.
-
X
3.3.
1.
2.
3.
4.
a.
b.
5.

N
* 4
Y -
S

[ 3.3d]
1

16

fin .( 3.3e).
, fin
, fin
ot fin
( 3.3d ) fin
3.3d
fin ,
) fin
S overhang (
3.2b) fin
fin
, fin overhang fin
overhang fin
eggcrate ( 3.5a-d)
shading
overhang
overhang(louvers) fin
fin.
fin.



3.3.2 Overhang

, overhang
overhang , fin
overhang )
overhang

fin

overhang fin ,

. ( )

3.G1 8 4 (solar
time) overhang
overhang
overhang

3.G1 overhangs

TABLE 7.1
Heing Egst and Wied! Herantal Overhongs # Overh ang
1. .
3.G61 "c"
3.
_ hnglo e “shade line”
Cliomnabe Reference Interraal |y Exvalap:
Hagion City Diominnded i nabid
1 Hartiard, CT an 14 4., overhang
2 Madism, W] an HE ]
5 Testlismapalis, TN 25 az 8 4
4 Salt Lake Cliey, LI {1 a3
1] Ely, NE ] kT
5 Mledlonl, 13K an an
i Frasn, G4 0 a0 H
kR Chirrledtan, S0 23 Hy Shadlng
a Ldile lEock, AK 24 20
10 Knaxyille, T8 i a5 overhang
11 Flvsenie, AX 1 ES )
1% Midland, TX L 28
13 Fort, Wosth, TX pok | 24
11 Miw Chelanen, LA k] an
15 Humstam, TX m an
1 M, FL 4 1%
17 Lo Angeles, Ga 3 28

[ 3ol

17



3.3.3 Fin

7 5 (solar time)
shading fin
5 ’
1 shading
TABLE 7. # fin
Shade Line Angle for Slanted
Vertical Fins®
Latitude Angle "D 1. ) b
. 3.H “shade line" " D"

24 I8 2

23 =) 15

36 10 3 |

40 9 “D “shade line" . (

”;; 8 3.3e. )

: : 4 fin
" This mth.is for wertical ﬁ“"rf slanted r.o"-..'.'jrd “ shade ling’ ( 3.3
the north an east or west windows, Designs
based an this table will provide shade from dic ) fin
rect sun for the whole year between the hours of fin

7 am and 5 Py (solar time), This Lablé can ulso
be used to design vertical fins on nerth windews
for the same time period.

[ 3.H]

&

7

SO S

L 3.3¢€]

18



3.4 Fins

, fin
shading .
« D

- fin

¥

1.
2. 3.H " D"
3- 1
a )
4. fin “ shade lin€¢'
fin ( 34a )
5. fin
3.5 EGGCRATE

Eggcrate
eggcrate overhang ( )

()

shading
7 5 (solar time)
3.3f fin fin
i
A l_.lts“"cfﬂj LINg
-I-Al- — l-__ .__
z
by
H
A
[ 3.4 a]
“ D  “shade line" . ( 3.4
fin )

fin

[ 3.5a]

19



7.14d)

3.6

3.6.1

fin

I 35d]

eggcrate

,h/d  w/d

Shading
shading
shading

overhang
eggcrate

Le Corbusier
(room)

shading

[ 3.5c]

, eggcrates

a)

(

eggcrate

, aggcrate

[

20

“brise-soleil’
eggcrate

( 3.5

( 3.5 b)
3.5 0)

()




shading
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[ 3.6 e]

( 3.6 ©)
( 3.6 d)
Richard Foster
, shading

( 3.6e f

: - ( 3.6 9)

shading . 3.6 h
Baer . )

= WATER DRUMS

REFLECTIMG
SURF ACE
i

e T

INGULATIMNG SHUTTER

£ 3.6h
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3.6.2 shading

shading shading
( 3.6i)
3.6]
shading
( 3.6 k) shading 3.61 .
shading

shading

[ 3.6K]

[ 3.61]

23



3.7 shading

(

shading

CURTAIN

FIMRITRE 7 10=

h

=

LR ..';":.\‘n. LS

NEMETEAM BLIMND

, roller shade,

) shading
3.7 a) shading , shading
@
ROLLER SHUTTER
SHADE
[ 3.7 a]
A 3 F
b -~
1|1.__ -~
| I
2 3
LIGHT SHELF
L 3.7b]

24



4.

4.1 Overhangs

4.1.1 Reader's digest building, Tokyo, Japan ,
Raymond & Rado

overhang , 18

louver

4.1.2 Rio Grande School, Rio Grande, Texas
Cocke, Bowman, York

overhang

4.1.3 Shopping center, Baldwin Hills,
California, Robert E. Alexander

overhang

25



4.1.4 Sunshine School for Cerebral Palsied,
Fresno, California, Horn & Mortland

overhang

overhang

4.1.5 Guest House, Sanibel Island, Florida, Paul Rudolph

flap( )

26



4.2 Fins

4.2.1 Caterpillar Industrial Building, Rio de Janeiro, Brazil, M. M. M. Roberto

4.2.2 School Building, Phoenix, Arizona, Guirey & Jones

fin
fin ,

27



4.2.3 Apartment (Neighborhood Unit), Habana, Cuba, P. L. Wiener, J. Sert, P.
Schultz

10,000 , Quinta Palatino"
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4.3 Eggvrate Shading Devices

1956

4.3.1

4.3.2

e is P!
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Shading

4.4
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@ : : , 1998

2 , , , , 1997

3) , ; :

, 1994

(4) Housing and Home Finance Agency, Application of Climatic Data to
House Design, AMS Press, 1978

(5) Brown, G. Z., Sun, Wind and Light : Architectural Design Strategies,
John Wiley & Sons, 1985

(6) Watson, Donald and Labs, Kenneth, Climatic Design, McGraw-Hlill,
1983

(7) Lechner, Norbert, Heating, Cooling, Lighting, John Wiley & Sons,
1991

(8) Olgyay, Aladar and Olgay, Victor, Solar Control and Shading
Devices, Prinston University Press, 1957
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