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Angle Factor for Horizontal Surface Angle Factor for Vertical Surface
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Recommended Average Day* for Each Month (from Klein (1976)]
and V'alues of a by Months. i

or the Average Day of the Month

n for tth

Month Day of Munth®  Date n, Day of Yexe® ~ d. Declination
January i 17 17 -209
February U+ oM 17 -13.0
March 39 = 16 T =14
Apel 90 + i 9.4
May 120 + i 188
June 150 +1 230,
July M2
August 13.5

: September 22

2 ‘ October -6

B ' November -18.9
i December —~13.0
‘ - — —~
* The average day isghuc dav ; 4k 2teriestfic dixation closest to
the average loc the mo 4 , -
* These do not accoung tor car; V1IES © am Marca onward (or leap n
vears can be corfecies by gadi f an vl il aigo shiit slightly.
' A8 Kaos ALAB Y

| iﬁﬁﬂ gﬂ

Sunggt 1:0 o.m. {summer)
" 4:10 o.m. (winter)

|
a
Bad

Oay lenqtn 15.7 hr, (summer).
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)
/__
ZEEc
L 4 I

/i l 3.3 br. twinter)
fIO : ! ; \
TiF MIAW 413 & -0 N O \
0 1@ Menth g :_0 10 \50
l"lLlIlAAlllllllLL‘LA‘I{_LII‘JL[...'LlllLlll'L. PO (! (e
Latiie.
e
= Nomogram (o determine us: et and day length. Adapted (rom Whillier,

.00 Salar Energy 9, 164 (1965). -
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(ASHRAE , 1993)

anaudesadnainaligns

B 048 S 20007 RutlRlBLE ........coiviiciinnivibisisansipuonshnsraress (3.12)

A e, i i 1
TunrsviAnan ) ‘ qlﬂ'\.;ﬂiﬂ']ﬁﬂ?ﬂﬂﬂlﬂﬂ'ﬂﬂt“ﬂq
qqn?qamamwmﬂua*qmuguumnmwvmwvwanua"ma'lumm?'nqLﬂuummﬂ%’u

27NA wawmsﬂﬁdjﬁiﬁgWE}JWﬁWQﬂﬁﬂﬂ 2 38 A annng

ﬂ’\ﬁmﬂ’l’m%ﬂuﬂ'\%ﬂﬂﬂﬂ’\ﬂ'ﬁ Tﬂﬂﬂ?i‘u’\ﬂ']’m?ﬂu“ﬂﬂﬂ’]ﬂlﬁﬂaﬂ')ﬂﬂ'\ﬂlﬂﬂl.l.ﬁt'ﬂﬂn’ﬁ‘

mummﬂtﬂﬁ»ﬁiﬁuﬁ ﬂﬁmqmﬂ%wg% Elmjs SIREI

Tmﬂnmﬂnﬁ!uﬂi“awﬁmw'lumiﬂmnumm'mmmwmumuﬂmmumm pariunnsang

mmﬂmﬂumun?zqnmwﬂm'mu

NAUARRRTUMEANIZAN + AnnFaunszunagmeluiinaainna
a y da X 4 ad \
Nuuaeingiignganiu + AnufeufiiatuiieainguugRifiuansng

Ludnanmeuanuaznnelu



Hlumination (Fc)

5500.0

5000.0

4500.0

4000.0

3500.0

3000.0

2500.0

2000.0

1500.0

1000.0

500.0

0.0

[ J
Total Daylight from Northside on January
Partly Cloudy Sky
‘o v/ X
/N |
3 8 ""“=i‘??r=-"':= 2 8 8 8
~— o ~ o - =] — a] m pe L 2 N & cf?l ﬁ
' Time [hr.)
L——I——CloudySky — & — Overcast Sky -o—t:lea;Sky] b
T e B RO R Dy o P ‘;‘
" uuu.qu‘n 39 uammmedmmmaﬁﬂmuamwmeﬁﬂ 3

N e

maum s

dﬁummummu N, A. 2536 .




Illumination (Fc)

5500.0

Total Daylight from Northside on February

5000.0

4500.0

4000.0

3500.0

3000.0
2500.0
2000.0
1500.0
1000.0

500.0

0.0

o
-

oy
o

ot
o

Q
<

Q
w

b )

1
T
Q o

ccofooc o

mﬁfﬁmﬂﬁ”fﬁﬂﬂﬂ fef *

| —m— Cloudy Sky

— & — Overcast Sky

u.ammmedmafmmaamuamwv’mﬂﬁmaum

Frudiawmiiadou n.w. 2536

——ClearSky |

210

um‘wamwmm

230

240



Illumination (Fc)

5500.0

5000.0

4500.0

40000 4 o AL 3 AN

3000.0

2500.0

2000.0 : [ TR

1500.0

1000.0

500.0

(Ut anensnean

_. Time (hr.)
[ —m Cloudy Sky @==(ClearSky |

ununiifi 3 uaneAnsdesaineREATNanInTiRe R s

0.0

0

1

20.0
21.0
22.0
23.0
24.0

S |
< Fuimwileiieu J.a. 2536 |



IHlumination [Fc)

5500.0

5000.0

4500.0

4000.0

3500.0

3000.0

oo e ;

2000.0

1500.0

1000.0

500.0

FANYNITNYINTN

_ ; ‘ ‘ & e
ANANNT P B dF I ANEE 5 2 ¢
9 ' o 5 -

0.0

)
= N m

Time (hr.)
| —®CloudySky _— & — OvercastSky  =—®=—Clear Sky |
ueunif 4 uansAnnsdecRIeaBu AN TR AT

a =l : ¥ ‘
Auidmiianau e, 2536 :

24.0

230

22.0

Cop



HHlumination (Fc)

5500.0

5000.0

4500.0

4000.0

3500.0

3000.0

2500.0

....................

2000.0

1500.0

1000.0

i\

’

500.0

0.0

100

Autinening

Y

/e

o o) YiE) VBT 0L SV ) 301 e B e

Time (hr.]
| —— Cloudy Sky — & — Overcast Sky === Clear Sky
utug i 5 uammmedmadﬂm’a'a pwanwiesinsemk |

Arufiawmilaau n.a. 2536

o



llumination (Fc)

5500.0
5000.0

4500.0

4000.0

3500.0

3000.0

2500.0

2000.0

1500.0

1000.0

‘Total Daylight fromy Northside on June:

sméwf]ﬁanﬁmw%maﬂw

L—-— Cloudy Sky — # — Overcast Sky =€ Clear Sky|

u.uuqu'n 6)

uammmedammmaumuamwwaqﬁmauuq

Auidiviieiieu N.e. 2536

B
%)



5500.0

“Total Daylight from Northside on July

5000.0

" 45000

lHllumination (Fc)

4000.0 -

3500.0

¢ 3000.0

2000.0

1500.0

1000.0

500.0

0.0

1.00

e TN e

T ] —-—Cloud:) Sky s & — Overcast Sky == Clear Skyl
Wi 7) uaasAIn1sdesadtefEATanITiseisiends

fufimiiaifeu n.a. 2536

6%



lllumination (Fc)

5500.0

~ 5000.0

4500.0

4000.0

3500.0

3000.0

2500.0

‘Total Daylight fronr Northside on August

o s@mmmmummmﬂam%

~ Time [hr.}

—m— Cloudy Sky — & — Overcast Sky —O'—Clear Sky

uuuquﬁ 8) uammmedmm'wuaaumuamwmaﬂmauw

kndavliadeu a.n. 2536 ‘ ¢

23.00




Ilumination [Fc)

5500.0

5000.0

4500.0

4000.0

3500.0

3000.0 4

2500.0

2000.0

1500.0

1000.0

500.0

0.0

Total Daylight fl;om_ Northside of September

| LI S U ............. _. !
heas e dMUENOTNETIR,
100 300 - '5.51 wyin a @ﬁ i,tﬂ ]uﬁ[;’] rﬂj's% Ely]mé-’ﬁ.uo 21.00

[ -m-CloudySky - -Overcast Sky _ =—=Clear Sky |
LuAi? 9 uansAIN1sdesadnaefEnanIwTiseRde s

AuiAwmiieIAew n.y. 2536 e

2300

18



IHlumination (Fc) -

Total Daylight from Northside of October

5500.0

5000.0

4500.0 ; _—

4000.0

K | S — 0

3000.0 | FAF S04 A%

2500.0

2000.0

1500.0

1000.0 A -

1.00 I %00 Q:J!W ,.il&’q ﬁﬂilgﬁﬂm‘fj ,'3' ﬁtlff’lélﬂ‘l&ﬂﬂ 21.00 23.00

[+ Cloudy Sky — & — Overcast Sky === Clear Sky|
.J : - S RA B o s 3 [l o T =
WHUART 100 uassANIsdesadvRBemNaniesinAels

faudAmiiaifeu f.A. 2536 |

{s



. 5500.0

4500.0

Hlumination (Fc)

‘Total Daylight from Northside of November

5000.0

4000.0

3500.0

3000.0

2500.0

2000.0

1500.0

1000.0

500.0

0.0

100

;~ﬂuﬂquW5WH NG
“memamﬁmma g

—— Cloudy Sky — & — Overcast Sky === Clear Sky

T g1 sassAnnsdesadiaBmuaninfiesiinsiends

AudiAawmiiaiau we. 2536

-

€9



Illumination (Fc)

Total Daylight fromy Northside on December -

- [—m— CloudySky — & — Overcast Sky —— Clear Sky|
= e : PV ST % e
WHUATT 12) uaAANIsdesadntidEmNEnIniasinsemi

fruddmilefeusn 2536 . 000 -

5500.0
/ - Partly Cloudy S
5000.0 é/ :
4500.0
4000.0
3500.0
3000.0
2500.0
2000.0 -| ................................................. fr
1500.0
Wi SN
1000.0 : N ;
: ‘o LY L
o~ : S >
Ut INENT NN
7 U 4
uu 4 = ‘ - S
Nk 1 BB KN . 41 9F T
1.00 3.00 5.00 7.00 % 3.00 " ' #3001 ©19.00 ‘ 'ﬂ 19.00 21.00 . 23.00
o9 Time (hr.)




55

Q = Ht+A * (SC) * (SHGF) * (CLF) + U * (A) *(AT) cecovvvnrerrrrrnn. (3.13)
( AHRAE, 1993)
e Q= ‘wé’amumqu%‘ﬂuﬁmumzqnﬁmum (BTU/h.sq.ft)
Hl-= wmmuummmrfﬁmuﬂ"an?"ﬁn (BTU/h sq.ft)
A = wuwnqunqm'nm-ﬂmL‘ﬂmmms Glass Area (sq. ft)
SC = Shading Coefficient 1 ANANTN (ASHRAE , 1989)
. 6 aam 19 (ASHRAE , 1989
CLE = CodlimesdFacto &SHRAE 1989)

i =
AT = R psfiuneuananAg (F°
\ ADTINGIVINIMIUAT )
& mFuA U 1a8ns \
ANgAT U = 1BR oo ~_ B A st (3.14)
( AHRAE, 1993) 3 |
Toed U ﬂﬂ AN sd3EfEa _4,;

YR AR ANANNANUNIUIINARINAR LAV s ‘
(7% = ]
R1 ABAAA -f'- {15983 15 MPH) = 0.17

R2 - ﬂﬂ m'mmumum 'anwm-ﬁ U = l 10

FTTJET‘TWWW‘EI"TM
sfmqﬁﬁm'ﬁmmaa

= 095
Faths U aeanszanmin 6 08, = V2R
1/0.95
1.05 e
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Q = Ag * (SC) ¥ (SHGE) * CLF + Ug * Rg ¥ AT ...

(ASHRAE, 1993)
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