unt 2

(
92.9 X10 ) 434,29 BTU/h.Ft2 (Hickey et al
1981)
3 449.6 BTU/h.Ft2t
419.9 BTU/h.Ft2
2.1
(Equator)
(Latitude)
90
(Longitude)

(Prime Meridian) 2.1

10
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(Luminance Brightness) L
) (Mit, cd/m2 : nt) ;

(Equinox)

(vernal Equinox) 23
1 ' (Autumnal Equinox.) 23 .

%/ ) 7
» cauarer (o Tropic of cancer
20" Vé/;;;////i///;% z \ o 5- . ‘A;:-Joon sua vertical 7 \\ > ) !
571° / ///////___;_.__J 2 ac the ual- rla K i ~0- Sun
at's /%//77‘ g / squacar. //,// \\\ .
//// / _ . o
Autumnal equincx — Septemoer 23 3 r Si:_“kﬁm

I Vernal 2quinox — Maren 21

2.3

L |
A S _\ \)3,-_ -
‘// ”( ‘ 7N
7 \."’ \\J

Owucemoer 22

7 \ . Tropic of
g 7 s capricorn
7 \
é \ Winter soistice
| .
S
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(summer Solstice)

22 2.3 .

(winter Solstice)

(illumination)
(Footcandle  Fc) (dux) ; Im/m2  Ix)

(Transmittance) T

(Reflectance) R

(Ratio of Transmission
Area to Window Area) AF
AF 80%

(Maintenance) KM



2.2 (skv Condition)

2.2, (clear Sky)

30% 2

(1) 3
(e) (E) (ev)
(solar Altitude)
Azimuth)

2.2.2
30-70%

2.4 .

(Partly Cloudy Sky)

1:3

(Horizon to

(solar

Zenith)

16



le = LX 1£
Le = 0
Lz =

0 = 0

UZ.
Le = 3
(Ev) 2.5:1 2.4 .
2.2.3 (overcast Sky)
0%

Brightness Overcast sky)
(sky Luminance Distribution)
(1)
24 .

(EV)

(cdm2) ()

(EN)

(uniform

(Eh)

17



Uniform brqhmess |
awvercast &y

Comoiermly overrast sky
{noauaform Snghhe=]

e —2
1S a8

Clear sky:
\\\nonunilorm bAghtnes

~N
)

2.4

(n)
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2.3
2
1. (solar Radiation)

0.29
um-0.40um, 0.4um-0.7um 0.7 1-35 (The
Ultra Violet, Visible and Near Infra-Red Regions)

(short Wave Radiation)
9%, 38% 53%
2. (Terrestrial Radiation)
(The Far Infra-Red Regions) (Long Wave

Radiation)
Solar Radiation
Terrestrial Radiation
Solar Radiation
(Beam Radiation or Direct Solar
Radiation) [
(1D)

(Diffuse Radiation)

- (IDS,

19



(IR : Reflected Solar

Radiation From Surrounding Surface)

' (Total or Global Solar Radiation)

) (IT)

IT = IDHds4lr  BTUM. sq.fto.(2.1)

( 5.0° )

285 BTUMH. sg.ft. (900 / .m)

32 BTUM. . ft. (00 [ .m)
95-190 BTU/M. . ft. (300-600 [ .m)

2.3.1 (Direct Solar Radiation)
2.1 J
ID = |IDN * CO0S8 BTU/H. SQ.FT. ... (2.2)
BNE D )
| DN

20



A2
(Declination)

-23.45°
23.45°

(slope)
0°<P<180° (P>9° )

(surface Azimuth Angle)
(Projection)
(Local Meridian)
-180° < V< 180°

(Hour Angle)

15°

(Angle cf Incidence)

A

21



2.1
ad VAlUES JW%&‘?@ Acrai>c Day4for tiach Month [from Klein (1976)]

o H F>rthe Average Day of tile Month
Il .
Month Day of Month* ~ Date 1, Day of Year* ). Declination

January i 17 17 -20.9
Febrydry T 1 47 - B
March Pl b h L.

1l NAL b 03 94

y Lo Al b B35 1 - 133
Jure Bl Al 1 1R 21
Jl NN 17 9% 212
L i
September U3 A b 53
October Ai 2 -0.6
November %ﬁ al ﬁ % - 139
December 34 At i —t
*The average da KelSthat day which hes the extraterrestrial radiation closest to
5 1e aver etort Eh

hese not accou ar; va,ues of « from M cn onward for [
years can becorrecte 3/9 Declination vaIuesvw also shltt3|ght

Cav numoor
0 0 ® @ VO t0 1D 0 20 20 20 3D 3D
!‘ i : . \

g

|

|

l

ZEEzid

n.

¢, i

\

22



L (zenith Angle), 1
(surface Azimuth Angle)
(Declination), 81

5= 23.45 sin (360.284+n)
365

, (summer SQlstige.)

22

fwinter Solsticel

22

(slope)
2.2
(23)
211
2.3 .
23 .01

0sG = sind 14 cos(3 - sind coss sinp cosV

+ €050 cos$ cos(3 cosCD + cosd sin(j) sinp COSV cosCE

+¢0s0 sinp sinv sintD

(2.4)

23



[ (solar Azimuth Angle),

S
2.2
P , €z P =
(2.4)
cos 0Z :cosScosft)CIH.B+sinS sin$ A2.5)
0 Y
cy e =
SIB&?UIE M—ﬁ)i\ o 5o
umer .
300 \ 70
\
1 KV 1111 A
2011i1/1!i\||iM /
p 11 A 11 W LML
11 /1M \ 111 \
11 110 M\ 11 . Benpe
A A L T T =
SRR Y )
Gletth 21, (Snhe)
20 /7 M M :||-:I'|H|1 83H.Ewrter)



2.3.2
lds =c*ldn*Fs3  BIUH.SQ.FT............. (2.6)

C = Diffuse Radiation Factor

Fss = (1.0 tcosl )/2 |

T

Angle Factor for Horizomtal Surface Angle Factor for Vertical Surface

=5$§ = (1 +Cos )-/2=1.0 F :(1+Cos903/2:0.5
=s0=(1-Cs0/2=0 Fsg =~ - Cos 90) / 2 =05
2.8
2.3.3
xth = ldn*(C + SINP) BTUH. SQFT. ... (2.7)
xdg = *th *°g *Fsg BTUH- 2-FTeiiin (2.8)
Qg = Ground Albedo (0.1 , 0.2
, 0.3 )

Fgg = (L.0-cosz)/2

234
21 It =(1dncos0) + (c*Idn*Fs3) + (1dn*0 *F3 )
(2.9

25
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235
(The Relationship Between Daylight and Solar Radiation)

(Daylight) Hopkinson
1 117 Lumens/Watt
25° 90 Lumens/Watt
75° 25°
2. Regression Equation

RAD  BTUISQFT)
(LLUM  FOOTCANDLES
E = 1048 +31.007 * | (2.10)

R-Square 097  standard error = 9.7 Footcandles

2.4 Lumen Method

1 Altitude ,



21

(> NNS

LLmen MeChod

2.9



3.

(sky Condition)

2.10 Ekwl Euw, Ekg, Eug

Ekw = Ew+E Footcandles (2.11)

Ekugy = Ekg + Eug Footcandles (2.12)
10-15%

Eow = Ekug x Eg x 0-5  Footcandles ...2.13

Ry 17

Ekwp = Ekuw XAy XTg X¢ XK w214

Al

Tg 13

28



Egwp = Eg x"gxTgxcxK ..215
(work Plane)

Etp = Egwp + Ekwp 210
1. (5FT.)

2.6

ATTNFITDINUIA

Max Mid Min
3
0.85
- 9

1.50 < KL .50
e N R—"
| —— D e — A
2.10 IES
¢, K
Etpmax1l  Etpmid Etpmin

50 Footcandles
(Artificial
Light)

29
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2.5

2
+
+
=H + ASCSHGRXCLF + <A (Tout-Tin) . (2.17)
H = , BTUH.
A = , SQ.FT.
C =
SHGR=
(solar Heat Gain Factor)
CLF = (cooling
Load Factor)
Tout-Tin =
HI =0

Q = AgXSCxSHGFXCLF + U xA x (Tout-Tin) ...2.18
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