4.1

(Clare)
Incandescent Fluorescent Lamp
N=U X i S
"U‘ [ R U
A ~
€ AN \
7 R
480 Lumens/ 40 Watts 2640 lumens / 40 Watts 5000 lumens / 40 Watts

per2/3 sqft.

41

Daylighting for Building  the topic Il 1An Overview of Daylighting , page 6



(Simulation Model) (Sky dome)

(Sky Factor)
(Daylight Factor) (Lumen Method) 2
(Flux Transfer Method)
(Ray Tracing Method)

: Daylighting 1page 230 (picture a)



Predesign

analysis

Schematic Design
Design Development ||

Daylight Concept Development and
Daylight system Design and Analysis

Construction
Documents

. Daylighting 1Light and Daylight page 14

Construction



4.2

421
2
1) (Lumen Method) 2) (Daylight
Factor)
!
(Solar Altitude)
(Solar Azimuth)
SERI (The Solar Energy Research
Institute)
(Turbidity)
!
Edc ( )
EOC = Ede 008 0 ot (4.0)
9
Edh,c = EdNCOS0 0 crrrmerrnmsmmsrssssmssssssssmssssssssssssssssssssssens (4-2)
00 (Solar Zenith angle)

EDN = Esce £' (4.3)



Esc

(Extraterrestrial illuminance)
126,820 lux (Dogniaux et al 1967)

127,500 lux (Gillette 1983)

(Prof. Robbin-Hunter) 2
SERI
Esc B t
Apparent Solar Constant Atmospheric Extinction Optical Depth
Month (lux) (fc) Coefficient
Jan 134780 12526 0.142 0.142
Feb 134130 12465 0.144 0.144
Mar 132630 12326 0.154 0.156
Apr 130470 12126 0.177 0.180
May 128320 11925 0.194 0.196
Jun 126630 11769 0.206 0.205
Jul 126070 11716 0.207 0.207
Aug 126540 11760 0.203 0.201
Sep 128130 11910 0.182 0.177
Oct 130280 12110 0.163 0.160
Nov 132530 12320 0.151 0.149
Dec 134130 12470 0.143 0.142
4.1
. Daylighting 1The Daylight and Sunlight Resource , page 39
(Atmospheric Turbidity) ai (Low-turbidity)
a2 (High turbidity)
A1 = (1)88000.....ceerscsesresrern (44
;WA T (45
X
( ) (Aerosol)

(Atmospheric extinction coefficient)

(Air mass)

58



(Buhl et al, 1982)

00

48

49

Fg
P9

SERI m (Air mass)
m=1/ (080 + 0158 (93.885- 00 )12B) .ooooomrommrs (4.6)
T =[(h+85)/(395eW+47.4) +0.1] +(16 +0.220) P .ovvvvvvvvccrr (47
Edh, C( lux)
(EdH,back)tt (EdH.cir)
Edh, ¢ = Ed,DACk + Ed.CIrSOl i ssssssssissssssssssiens (4.8)
(Prof. Littlefarr, 1965)
Robins-Hunter
Edh, ¢ = () EAN/ (CNU)2 oo (4.9)

r
(Diffuse to Global horizontal radiation) ~ CNd
(Daylighting cleamess number)
Eg,C

SR (TR N (51) N { ) —————— (4.10)

FO = (L- COS0)/2 s (4.11)

cos =1 Fg=0 (Global)

59
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(Total global illuminance on vertical surface)

BIC—"DUC + ML+ NC oorrrerersrsssssssssssssssssnnnns (4.12)
Edv, orient,c = (b0 + b,h + D202 + D2 oo (4.13)
h (Solar Altitude)
43 44
Solar Azimuth bo bl b2 b3
0 1797.50 873.968 - 25.783 0.267
45 635.005 775031 - 23.281 0.233
90 114.284 320.616 -7.113 0.058
13% 310.715 175.837 - 3.606 0.026
180 228572 116.277 - 3641 0.030
4.2 bo,b1,b2,b3 2

. Daylighting 1The Daylight and Sunlight Resource 1page 43

Solar Azimuth bo bl b2 b3

0 5042.856 531.310 - 8881 0.042

45 985.713 688.889 - 11.827 0.057

90 61.429 366.367 -6.029 0.033

135 1285.713 68.453 0.547 833 E-3

180 1057.142 90.912 - 0.666 277E-3
43 bo,b1,b2,b3 2

: Daylighting , The Daylight and Sunlight Resource 1page 43

20%
ASHRAE =05
( From American Society of Heating, Refrigerating and Air Conditioning Engineers 11981)

Egv = 01 (Eancos 00 +Edh,c) (4.14)
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(NE, , ) (NE, SE, , NW)

(Overcast sky)
EGO = EAO +E 0,0 + EQ,0 o (4.15)

414 Ed Ed, Eg 1

(Global illuminance, EGHo)

(Polynomial)
EGI0 = a(C,h +Ch2+ Ch3+ Céhd+ C5hY (4.16)
a C
Co h =
Cl C2 C3 C4 C5
797.8926 49.0255 1.7956 -2.7548E-2 1.5221E-4
4.4 C
Daylighting 1The Daylight and Sunlight Resource 1page 39
a 4.5
Station Al A2 A3 A4 A5
Elev. (m.)
0 0 0 0 0 0
450 6.0079E-3 3.5319E-4 -2.1357E-5 3.2753E-7 -1. 5548E-9
900 2.2954E-2 - 6.5710E-4 4.8760E-6 2.5372E-8 - 3.0384E-10
2250 4.7556E-2 - 2.1753E-3 4.1302E-5 - 3.5649E-7 1 1598E-9
3000 6.7569E-2 - 3.5961E-3 7.8822E-5 - 7.7968E-7 2.8774E-10
4.5 a
. Daylighting , The Daylight and Sunlight Resource 1page 43
EQ/0
EQVCs [a(E,h +EN2 + E3 + Edhd + EBhS)] +[(0.5)( pg J(ECHD) ] v (4.17)
a 46

E1E2,E3,E4ES
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El E2 E3 E4 E5
1526658 - 2.8152 1120281 -1.8129E-3 1.0911E5
46 a
. Daylighting 1The Daylight and Sunlight Resource 1page 43

(Direct illuminance)

eoke = [(EQH)(cos k) + (EG/south T)(Sin K) (COS ] vovvrvvvvsrvvvesvvnssnvssssinnns (4.18)
EQC (slope) k
I
eoke = [(EGE)(cosk) +(EC/orient C)(SINK)] ...covvvvvrrrrssssrimvierrrenenns (4.19)
Edk,c = [(EGL)(cos k) +(EC/orient C)(@IN K)] ..oovvvvvvvvvvvvvnvrrrrrrrrrrrnerens (4.20)
(overcast sky)

Egk,o = [(EGH)(cosk) + (EGvorient ,c)(sin K)] “4.21)



Horizontal IS teminanace (datux)
-5EEEEEE 88

§ 9 1011 12 1 2 3 &
am Solar Noon
Hoiiionudi Nlluminant* ouMtdr,

— 8000 ¢
)

= 1000
?gwoo

$ 9 1011 12 1 2 3 4
"> Solar Noen
-Horizontal illuminance outside.

i
lefun‘

i i i
L]

W

? 10N &2 i 2 3 4 %

[
m Solar N«
Horiroatil illuminance Quidijc.

43

Vertical Iiluminance {dalux)
A E R ER

“ Solar Noon pm

Vertical iltn(inaace im Ut

—r
o

T
T

2

s3ge8e8

Venical lluminance (dalux)

B9 <01t 121 .2 3. .4. 8 6
g Solar Noan o
Vertical illuminance iiwwir.

Vertical Iluminance (dalux)

o 8.2 H B B A

8 9 o 12 1 2 31 4 5 6
¥ Solar Noon Jer

Vertical illuminance instdr.

! (lux)
24

: M.Navvab, M.Siminovitch and J.Love Variability of Daylight in Luminous Environments
From The 1995 IESNA annual conference 1page 101
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1) (Ground reflectance : RFg)
2) (Visible transmission : vt)
3) (Frame or Glazing bar : Ra)
4) (Dirt Accumulation : Km)
5) (Obstruction Angle : a )
1) (Ground reflectance RFg)
Materials Reflectance Materials Reflectance
(percentage) (percentage)

Blue stone, sand stone 18 Granolite pavement 7
Brick - light buff 48 Grass (dark green) 6

- dark buft 40 Gravel 13

- dark red glazed 30 Macadam 18
Cement 21 Slate (dark clay) 8
Concrete % Snow - new 74
Granite 40 - old o4
Marble (white) 45 Vegetation (mean) 25
Paint (white) - new 75

- old 55
Asphalt (free from dirt) 7
Earth (moist cultivated) 7
47
(IES 1RP-23-1989)

: Mechanical and Electrical Equipment for Building, page 1003



44

45

Fenestration
Vertical illumination D

direct sunlight
{e.g., south window at noon)

indirect sunlight
(e.g., north
window at noon)

curves show ||gnt |eve|sh when a window IS
facm?(theparto fthe sk athasthe Versus

gawa from th e (daylight only, no
directbeam in the room).

: Tip for Daylighting with Windows 1page 3-3
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(half sky)

4.2

41

(half sky)

Evg

1Ehk = 14000
1Evk = 18000
IRFg = 055

1 Ewg = RFg x (Ehk/2)

= 055 x (14000/2 )
= 3,850
= Evg + Ehk
= 3,850 + 18000
= 21,850

,£0,= 80,000

1RFg = 0.5

= RFg x ((Ehk+ECh)/2)
0.25 x ( (80,000 + 14,000) 12)
23,500

= Evg + Ehk

= 23,500 + 18,000

= 41,500



(Visible Transmission  vt)

10

0-1

Materials

Polished plate / float glass
Sheet glass

Heat-absorbing plate glass
Heat-absorhing sheet glass
Tinted polished plate

Figure glass

Corrugated glass

Glass block

Clear plastic sheet

Tinted plastic sheet
Colorless patterned plastic
White translucent plastic
Glass-fiber-reinforced plastic
Double glazed - two lights clear glass
Tinted plus clear

Reflective glass

Source  IES RP-23-1989

48

: Mechanical and Electrical Equipment for Building 1pp 9%

0.9

Approximate
Transmittance (%)

80-90
8- a4
70- 80
70-85
40-50
70-90
80- 85
60- 80
80- 92
9- 42
80-90
10-80
5-80
U

3r- 45
5-60

08

67
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4.1 1B = 21,850
90 1M1= 090
( ) 80 1vi2 = 0.80
(Visible Transmission)
= B x Ml x V&2
= 21,850 x 0.90 x 0.80
= 1573
44
4.1 1B = 21,850
(Glass block)
70 Vil=0.70
Vi2=1
(Visible Transmission)
= B x Ml x V&2
= 21,850 x 0.70 x 1.00
= 152%
{ hea\ﬁ' fimed
Clear timed of refiectve
WWR = 0.30 WWR = 0.50 WWFUQ.70
highvr-0.se medium VF* 0.53 towV/T* 0.30

effec ve Aperture (fAJ is wilbfe trhnsmfffMKV( Xwitkfo 4o-watirath
IWWH), three windows aithave the santé IA.

46
: Tip for Daylighting with Windows 1page 3-3



3) (Frame or Glazing bar Ra)

(R.G. Hopkinson 1966 1pp101)

: Daylighting .University College London 1page 101



45
41

92

4.6
44

1B = 21,850
90 Vil= 0.90
80 , V12 =0.80
1Ra =092
(Visible Transmission)

B x Vil x Vi2 x Ra
21850 x 0.90 x 0.80 x 0.92
14473

1B = 152%
=1

-B X,
= 152% x 100
= 152%

70



(Dirt Accumulation  Km)

Correction Factor to Allow for Dirt Accumulation on Glass

Class of Angle of slope (measured to the Horizontal)
Locality Industry 90 - 75 60 - 45 30-0
Country or Quter Clean 09 0.85 0.80
Suburban area Dirty 0.7 0.60 0.5
Build-up Clear 08 0.75 0.70
Dirty 0.6 050 040
Build-up Clear 0.7 0.60 0.55
rial area Dirty 0.5 0.35 0.25

Source : From Daylight 1International Recommendations for the Calculation of Natural Daylight
CIE, No. 16 (E-3.2), 1970

49
: Mechanical and Electrical Equipment for Building 1page 988
4.7
41 VB = 21,850
90 Vil =090
1Vt2 =1.00
Ra =080 1
6
60 Km = 0.75

= B x Wl x Vi2 x Ra x Km
21850 x 0.90x 1x 0.80x 0.75
11,799

71
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48

(Obstructed Device 4@ )

(Clare)

(Diffuse illumination)

: Tip for Daylighting with Windows 1page 5-2

IES RP - 23 - 1989 , page 9

Minimum Blinds angle required to Block Direct sunlight

Solar Angle Blinds Angle
41 0
RY) 15
23 30
13 45
0 60

(Blinds)

12



13

ThityFesrt Bins

CERYEls = ER3IRREETR 3 291G
@ SEEERs NS~ IS8 S
A 5. moarEes
gz 38 .8 sRarEsIeEs

Binds Fﬁ%%%@c]* Paresnt Binds

j= =SS SEas o SRS S =

RsBsct nos

Bins Factusg | Phresnt Binds

oo R FWES

th
Ie

praap s

ﬂ@%&wmmm ==
o HEHL =P H 8 S

oBm@M@Mm

411

$

10, 30, 50 70

IES RP - 23 - 1989 1page 10



412

B
10 30 50 70

Blinds faﬁgﬁgé%cNeinety Percent Blinds

oy e N
o

IES RP - 23 - 1989 1page 1

90
( a)
[ ( )
3
( )
( K)
( 9
(Horizontal blinds)
Ma = Exvu(Bua) + Exvk(BKa) + EXVQ(BR).......rrverrvrrssrsrmssrrsssssrenn (4.22)

Mu = Exvu(Buu) + Exvk(Bku) + Exvg(Bgu) (423)

74



Ma
Mu
Exvu

Exvk
Exvg

(Vertical blinds)

Ma = Exvu(Bua) + 0.5( Exvk +Exvg ) (Bka +BQa).....ccowrrrrrrrrmssiriirnn (4.24)

Mu = Exvu(Buu) + 0.5( Exvk +Exvg ) (Bku + Bgu)

(Equivalent exitance for the shade side of the blinds)

(Equivalent exitance for the  side of the blinds)

= 411

\.
-~ :
8 - . :-0
/ -
// ,/ )
:1—*—
/ .
-
LN
- /
e
o /
d i-‘ T,
Proportion of s and roun visible through
a south: facmgvagfe fure eq% wmi Inds O Jouvers: {8}

Ie |on vig region B, view of the groun
()2 Imit of reg|onA

49
Daylighting 1page 211

412

(4.25)

75
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4.8

3B
\\. |

(Solar altitude) 52

(Solar-Window Azimuth) 0
(sky) (clear)

(M %0

(Net/Gross window area (Ra) 80

90
(Venetian Blinds Angle) 0

30
(RFg) 6

Evg RFg x ((Edn + EMk) /2)
0.06 X ((77,000 +15,000) / 2)

2,760
Evk 12,000
(Transmission)
T 090 x 0.80 x 0.90 = 0.65
30
Bua =0.033 Bka = 0021 Bga = 0077
Buu =0.242 Bku = 0.153 Bu = 0010
421 42
Ma 60,000 x 0.033 + 12,000 x 0.021 + 2760 x 0.077

2,440
Mu = 60,000x0242 + 12,000 x 0.153 + 2760 x 0.010
= 16,380



423

19
(Lumen method)
(Daylight factor method)

(Lumen Method ;IES)

(Coefficient of utilization)

(Lumen method)

(Daylight factor method r CIS)

lumen method

(uniform sky)
(Overcast sky) I
!
1)

(Direct Daylight)
(Indirect Daylight)

: Daylighting 1page 69

7



1.1) (Direct Daylight)

1.2) (Indirect Daylight)

11 (Direct Daylight)

(Factor)
117 (Sky Factor) ( )
P 17
(Sphere) P
112 (Sky Component of Daylight Factor)
(Horizontal plane due to unobstructed hemisphere of sky)
(Direct Sunlight) (Uniform sky)
113 (Configuration Factor)
f 57 ((cosB, cosd )/ Tr’) ds, (4.26)
0,02
dS2 r
dS2 r2 (Configuration factor)
1 P dS2
2 P
1 /2 (ky factor) P SD2
P 1
llumination at p due to dS2 Configuration factor (4.27)

lllumination at p due to complete hemisphere 1

8



1.1.4)
factor)

1.15)
factor)

1.16)

2)

411

Daylighting 1page 71

(Externally reflected component of daylight

(Internally reflected component of daylight

(Indirect Daylight)

1 (Prof. Arndt and Prof. Dresler)
(B.R.S. split-flux princle)

19



BRS split-flux princle
471R2

FR / 471R2
FR
FR XR =FR2

FRZ 4TCR2

FR + FR2
4iCR - 471R2

(Infinite)
FR + FR2 + FR3 +
4IR2  47IR2 ~ 471R2

FR (1+R+R2+R3+Ré+.......)
AR

R 1 Sty s (4.29)
IR2 (L= R

4MR2

First reflected flux from interior surface oo (4.29)
Total area of internal surface x  (1-R)

1 , .
R R=£ral

Average internally reflected component = Ew  WR (4.30)
Eh  A(1-R)

80



Factor)

Ew
Eh

Ew/Eh

(Prof. Dresler, 1970)

FR =

F1,F2,F3 ..
R, ,R2,R3...

(Uniform sky)

Z(FRL#+ FI2* ER3 + o) s (4.31)

(flux)

(Prof. Dresler, 1975)

(Direct Illumination)
(Indirect Illumination)

(Direct illumination)

(Sky Factor)

81



(Side Lighting) (sky Factor)
(Sky Factor)
P
P )
X Y
R PO=1, PS=/(1+X2) 1PQ =/(1+Y2) PR = [ (1+X2+Y2)
R T cos
cosT=Yy /7 @ +x2+Y2) cosine LI 1+X2+Y2)
dxdy R
yl o (1+X2+Y2)2dxdy
**
X yuny 101422+ Y2) 27 dXAY s (4.32)

(Integrate)

412 dxdy

Dayllghting 1page 89

82



Vi [ ... (YD) @it XA )] v 43

tan'l | (radians)
(sky factor)
Y21 [tanX- (Lo (12 )tan2{ X/ yj (LYD}] oo @3
= 7L tanX- (1hj (YD) tanl x 11 (Y2} % ..o 43
tan'l
1/360 [ tan™-( Liyj (LY )tandoxn f (Y2} oo 43
= 136 [tanX- (1 ()X (12}] %....coooee. @30
PO X
Y
X=WD Y=HD
H
D
X Y
1271 [ tan2AD- (Duj( H+ L) )tanly 1y (H R} oo 43
=9 [ WD- (D (D)t [ (HADD}%....ovvvvveeeeen 63
(radians)

[ =tan0 ; wiyj (H#D)=tan$ ; M( 2+ 2 =00s0
0 8

0 (Elevation)
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4.13 WH
Daylighting Lpage 89
Sky Factor (SF) 17270 (~-» Q080 = 50/71 (- (1 C00% ..o (4.40)
(radian)
Sky Factor = 100WH2/Jt D(D2+ H2)% .ovceceremessirsssssrisennns (4.41)
Sky Factor = 30 WH2/ (D24 H2) % oocccvvvcrrrscsrisrrnsssssssssssssssnnns (4.42)



(sky factor)

(Sky factor)
Sky factor (SF) = 400 LB/ K(L24 2)% ovceceesressresssssssessinens (4.43)
Sky factor (SF) = 120 LB/ (L2+ 2) % wevvvvvvrvrsssssiievvrrrnmmssssssssnnssssssnen (4.44)
L
B
Sky factor=50 (1- COSA)Y wmmmmrrrmmmmmmmsssmmmssssssssssssssns (4.45)
A
A
571 s i i e v /| OO (4,46)
TR
L
B
L1l L
2.2) (Indirect lllumination)

' (flux)
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(THE B.R.S. SPLIT-FLUX PRINCIPLE )

“ -n—.‘m-—.--§ TR S 4 —— —— . So—— i

™~ ‘ :
: Ground _ o
Obstructuion :

Sky

Mid-Height of Window

R At & Wn— w——— {——"

cz"/"/;«
Ground L
Obstructuion

IRC = (C1+Rfw) +{C2 + Rcw)

it
i

4.14 The Split-Flux principle (i.r.c)
Daylight Factor
: Daylighting Lpage 77

Average IR.C = (CLRMW + C2RCW) ereressrriiirsirronn (4.47)
A (1-R)
Cl C2
Rw  Rew

Cl



C2

L C2
C2 05x01xT 05 10.1
T
(Diffuse Transmittance) (Infinite extent)
(Uniform llluminance) 0.85
C
Angle of Obstruction from center C
OfWindow (Degree above horizontal)
0 (No obstruction) 39
10 35
20 a
30 25
40 20
50 14
60 10
70 7
80
413 C
: Daylight 1page 78
C
(Diffuse Transmittance of Window) 085  C2
Average IR.C = 0.85 (CLRfW + S5RCW) i (4.48)
A(L-R)
C
(1) OIE (CIE Standard Overcast sky)
2)
) (
)
(4) 85



434 A
(Daylight Curve)
3
A (Daylight curve)
500 (lux) 50
(fc) A
B (Daylight curve)
500 50
C (Daylight curve)
500 50
C
Lux
1000 [Nl e i s e
500 et bRt ol ol o b Kl —v.-.:,-j‘*--p-*-.v-'--7,—*'--f~-ﬁf'ﬁ**~;5~f‘,'*;"'_:!;:-7"-‘
0 2.00 4.00 6.00 8 00 10.00 ()
4.15 AB  C

1 2540

88



500 50
CIE (Publication CIE N0.29.2 (1986) -
Guide on interior Lighting)

( , 2540)
= ( 1X )+ ..+
( X )
[ ( 1+..4

Avg Ei = (EIXRJ + (E2XRD + (E3XFY # ot (E,XRN) s (4.49)

Avg Ei
El, E2 ... En 1
R1, R2 ... Rn 1
_—
1500
1600
500 -
o 2
(500 lux)
3 =481 1 1 =19
4 =290 1 2 =210
5 =179 1 3 =34
6 =169 1 4 =331
7 =1531 5 =347
8 =151 5 =349
9 =148 1 4 =352

10 =146 1 2 = 35



90

: (lu) = (19 X500) + (210 X500) + (321 X 500) + (331 X 500)
+(347 X 500) + (349 X500) + (352 X 500) + (354 X 500)
(500 + 500 + 500 + 500 + 500 + 500 + 500 + 500)

1141500/4000 = 28538
57.08 %

285.38 ( Lumen/ sq.m.) 57.08 %

E = NXLXMXEUTA i (4.50)
E ( )
N
L
MF
eu
A
eu
eu
eu
(.
2540)
(CU) RCR
eu
RCR ( ) Room Index, K (
)
RCR = Sx Hx (Lx ) /(LxW) i (451)
K = (LXW)/(HX(L AW)) oo (452)



H (Working plane)
Interior Lighting, CIBS, London, 1984) 450
450- 0.70 =3.80
( : 2540)
Total watt of Lamp = Ex Area
Efficacy x (eu x LLF)
Total watt of lamp
(Ballast)
E, illuminance
Area
Efficacy
36
CU LLF
LLF
57.08 %

0.7 (Code for

............................... (453)

2,600

CuU

28538 1

CU=0551 LLF =0.75 1 Efficacy (2600/36) = 72.2 1Area = 32

(285.38) (32)
(Total watt of Lamp) (72.2) (0.55) (0.75)
306.62

1

Energy Consumption = Watt of Lamp +Ballast loss

Energy Consumption
Watt of Lamp

.......................... (454



92

Watt of Ballast

Total Energy Consumption = No. of lamp (Watt of Lamp +Ballast 10SS).................... (4.55)

No. of Lamp

Total Energy Consumption = (No. of lamp x Watt of Lamp) + (No. of Lamp X Ballastloss)
No.of Lamp X Watt of Lamp = Total Watt of Lamp

Total Energy Consumption =Total Watt of Lamp ( 1+Watt of Ballast L0sS).............. (4.56)
Watt of Lamp

Total Energy consumption
36
10

306,62 X (1+10/3)
391.80 :

(Coefficient of Performance 1COP)

(COP)
= /
1 12,000 Btu.hr 1200 watt.hr
COP = 12000/(1200x3.415) = 292

1.2 (ASHRAE 11989)
= 30606 X1X12 = 367.94
= 367941292 = 12
39180 +126 = 517.80
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DOE- 2

431

DOE-2

DOE -2
3
)
2)
3)
)
1)) (Project Information)

(Project name)
(Project Location)

93



12)

13)

21)

23)

(Project Discription)

Altitude and Azimuth)

(Size)

(Air Turbidiity)

1

(Air Moisture)

(Solar



1)

33)

(Depth)

432

Friendly)

(Lumen Method)
(Sky Factor)

(Matrix)

(Graphic pull down menu)

(User

95



4.16

4.17

\7

96



(Graphic Interface)

3Udsznou 1

sUdszneu 2

3ﬂﬂsznau 3

(lux)
50000

4.18

44

Superiite 2.0
(Technical term)

(lux)
14000

0

«

DOE-2

97



441

(lux) (fc)
(Daylight Curve)

(Station points) DOE - 2

DOE-2 (Text)
superlite 2.0

DOE-2 (Daylight)

DOE-2 Superlite 2.0

(Technical Term)

DOE-2  Superlite 2.0
(DOS)

DOE-2  Superlite 2.0

98



442

(Text)

(Graphic)

99



Matrix width x depth =8x16

2937 1763
3352 2122
3559 2246
3642 2311
3642 2371
3559 2246
3352 2122
2937 1763

419

2.1)
2.2)
2.3)

2.1)

1141 715 511
1362 809 566
1445 879 586
1528 920 602
1528 920 602
1445 879 586
1362 809 566
1141 715 511

417
Al
425
463
463
425
n
417

333
347
348
352
352
348
347
333

312
315
324
324
324
324
315
312

262 262
265 265
216 211
276 265
276 265
216 211
265 265
262 262

(Daylight curve)

257 232
260 235
211 232
260 236
260 236
211 232
260 235
257 232

31
235
232
232
232
232
235
231

21
232
232
232
232
232
232
231

21
232
232
232
232
232
232
231

228
228
228
228
228
228
228
228

(DOS)
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B . s * s

Daylight curve)

(

420

(Layers)

29)

421

(3D Daylight curve )



23)

4.22
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