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{The Process and Example on the Prediction of Lighting Energy Savings for Daylight
Responsive Dimming Systems Application)
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Abstract

Daylight responsive dimming systems are energy saving systems using available daylight. It is not popular
to be adopted in buildings because of blocked daylight by shading systems. Therefore, both daylight responsive
dimming systems and automated roller shading systems should be integrated. In this research, prediction
process of yearly lighting energy savings is developed for application integrated systems in buildings, and then
the process is applied to an example building. The predicted data which are yearly lighting energy savings
using developed process in a building are useful as a part of feasibility study for determination of application of
such integrated systems.
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Table 3. Roller Shade Controlled Height for each Facade

olot
ox
fis)
1%
o
i
e
=
X
2
o
l,o|¢

Al s 8 9 10 11 12 13 14 15 16 17 18
gz} - 89 | 73 { 64 | 58 | 52 | 48 | 42 | 36 | 27 13
gE [
o1 FgF 9z ol(m) - 1005|089 | 141|181 ]227 2613221399569 1256
v
Zejsjol= Zol([%]) | 100 | 100 | 100 | 60 | 50 | 40 | 30 | 30 | 20 | 20 | 10
¥z 16 27 38 50 63 79 - - - - -
| EE
= o FEF Az ol(m) 1011|569 | 3.71 | 243 | 148 | 056 | - - - - -
H
Eesdole =ol([%]) | 10 20 20 40 60 | 100 { 100 | 100 | 100 | 100 | 100
Sk so | - | - | -] - e N N
B
I R I I < e I e e e e M M
H U
Zel4ol= Eo]([%]) | 40 | 100 | 100 | 100 | 100 { 100 | 100 | 100 | 100 { 100 | 100

Aee 29 olux A7 EL AsiHE =

& AEOIA s Aol 7 ol 2

U Agre) Aok 93t vlEe] He 3 ¥t

AR 7123 2 ABeold 37 AL A

U] Az o=} 7)io] HE ®
T

i

a7 9. 71E5Y XY YHc

A

Fig. 9. Standard Floor and Lighting Plan

24 go i

2

i
rlo

NEEY A T dFA S Ad &
ARgatga Algdeld F3ke] Avle
94x 1465[m]ol™ 19 9= 71€TH =% 3B

[ ol

g r

HUOE3 AL oY
g

o
H

4.4 E2H0lE =O|XE

Ed4ol= FolzAd] i Abel HgolA HAL
dFe] frhzlole ZHriAE 2eid 09m]= Al
el wol2A2 dYAE olgste] AAHH
6], 2 Zejdllol=2] ol YAl 10[%] D=
shegatol 11GAIR Alolstth # 3& dF2el
utg F3go felzelet Eulsol =g Ao wo] 2

el dAlojt.

4.5 TYHOPH & =9

ol N
2, ot
o =
52
—
B
H1

z &= A7) A
b 3 WAE, 5 PE 2k Abdl HedAe
Arplze] gge] WA e wHT AHolA
1000¢)¢] 25 22 el el A xwe} 03



73018 ZZMONLHY MY PYS AY BY qun TUY o5 Z2ND WY X ¥

B 2% S0Ix]2 vHre] 24t oy BE A3
o} zkgho] 7IE 258 Zshste] CP7F 2HHA
@3ttt oje BE 3ol 2FAoTHe] L3k
RAE T 29 102 o9~ 3 2% 501
o] ZREE dA(ER 134])elth

- ==

- g

P Y P P

o RSS2 S

o I "
A N WL — /4

- R Ak

™ X =

- XTI X T

4

V02T SR8 ABHRDE TIE BAY MBD 00B 121 109 14 BUT BB 10N 15T 145 10 20 108 RAR A TIN R0 AM AN S0 1y

22} ol Az

38 10. ZTEX
Fig. 10. The Distribution of Illuminances

zde) AL AT ABAolge ?»é/(i‘%/lZ%J
219 94], 134, 1579l fskdint o9 112 A8
glo] A g3kel olif=] ’%1@“]@'4 A 0]“‘1 °ﬂ‘47~l
AREL JFEYo A% B 258 7|FoR 3}
Atk 29 2L 2FAITHY F8A4E A
48rs] Fe)Sofof A, &ol@ Al E I Aj2we
AL skl thE 9 129} 2ol 671 EL
Z rinh

Wt @oonesss BAeny Qe @O0 mEn -

T8 11, OAX] BAHIE(3H 218 9Al, 1341, 154D
Fig. 11. Ratio of Energy Savings

@

:’3;‘%‘:‘2 Bk Ll B L it

# 4

AR Rate S g Biand)
Kﬁ! i TR ) lﬁl !’R‘ LEN. W

;:uu NRERNE RNBENLRNNNRNNSE BY, /B

§ o uwuu A
r‘iz‘#&' i KRPR IF wur BN
5 A

I3 .ﬂ Jtl #NL Bt iRl X
T2 “-“cta W ANRRR ARG EEEIERE

AN WL W SO L e AR
re tn*«wm "l"“‘ FOREP IRy, Y
Q!EK ad & f 4 kL DR Bal Lk DB I AR
akm fﬁﬂt:i&’& k" "’.L”“ ARRR)L . Mﬂ

e et s Q.:

. %
.5 {1 i Y ‘»&i‘il‘ 3 4 l&" “&"Ii ‘lﬁl‘i
relekestxel - in g gkl %

ogf 12, ZEHNPYY XY
Fig. 12. Dimming Zoning of Dimming Zones

4.6 =8 OUX BZW AL

7+ &4 oy 2ZEL F 7Y 7E 2EE 7]
TR 3 Atk 3 jiA, 100[%)9] 2% &
g dele] AGUO7BmhAA e £ JF 2ol
o] AlA e} 2sHo] Yx|g 2 HoA Al EHol A
ok F A, 99 B 2% 500Ix]E V1EL
2 3 Sy A whERY o B ouix] A
Zol 7hsdtk

100[%6)e] =3 E8deA e VigxeE 2+ &

g FH9 A9 ol FHEYen 4 &
BEEEA00%] =% AE)E & 49 2ok 5%
070= o9& AAREEI|EIn Quidx e A
Azx=+= of 500[IxioltHol

E: 4 4, &Y HExc
Table 4. Average llluminances of each Zones

79 Z1 {22 | Z3 | Z4 | Z5 | 76

Z1E2E(xD] 963 | 832 | 898 | 773 | 801 | 848

k3 5. 20742 LuA ABETIE
Table 5. Recommended Standard Hiuminances for

Office
= 7} g w VDT
3F 160 160
S E o) 500 500
Wl 7] o 300~750 500
2e3 750~1000 -
7Y vt 200~ 300~500 300

Journal of KIEE, Vol 22, No. 12, December 2008



(2) 19 A7 A AZE AL A4

ARFH FEFHT FellMe 7o was
off ofa] zjApdgo] 2pctslo} drdell THATE A7)
W E4o|=g U 59 Walg flo] 99
o ZAtd o] v Wl 39 R d2HES 1
2ah FFAME 59 R dxuEl U
glo] ARteh A Q)3 & 68 HHE Al
Uzl AZHE At dajolnt

AxctBxd 3

o714,

A olyA HAE(EHA0)E Fully up)

B : odx] AgE(Esol= Aol

¢ 9F W=l o 1AL Al vlE
d

D YzHE

E: 6. 12 BE X ZLE ALt OlAl
Table 6. Example of Average Energy Savings

Laaerseryi®

o vDT
100~150~200 -
200~500 300~500
50~100 200~500
150~300 150~300
425 250~425
500 500
300~750 300~750
200 -
100~200 500
300 200
100 300~500
500 300~500
500 300~500
200~ 300~500 300
300~400~600 150~200~300
A7 AL B3} 2R Ajole]
% HMH% na%fm 43} anHe e 7
21 Zo) olaHolLt dAl 24 Hol
% 135 2910)
-
7

Ratio
A B c d N A - &
37(%] | 741%] 0.19 0.81 67(%]

/

e

A A AN 487]
AR Mz ez u} 19 B A 4z

2y B0 40 Al

Q=220 227 122, 2008 12€

My OBUG 90 100
Wt

T OHNT[Q] KA} AH|IHRZIO| BA|
Fig. 13. Correlation of between Lumen and Watt
of Dimming Ballast

4.7 AZL UX| BZY ALt

() Azt oA AZF AL A7
oluix) dzke A4k AR Azt
WE Agaa 9ok A

(3) Azt AA AA AzHF

AZE A oA e Had oA HHE
o 59 9 dF v&S neid 1Y B ojviA A
ZET A3 WFAF2001~200601d BHE 58

Zrzkel A3 e AdE A dEES Hd
‘4101 HA A AYES Fote] 27179 2]

W 199 QRS
RN, SAR12412, B
o7 W AP, B ATolqe A7t
A oA BT AR 71ES o 2P
o 2ulAEE DB

H
(-O
oX
N

§) Aol u) AzF 2%

AR AN Ak T 79 2ok

g
%EE
2R
re
L
By
ol
°
£
)



R30I ZFMOINLEY HRY PYS HY =Y U BYY 5 Z2NL NE A WA

: zr/e
wgw waue | || LMD

st BB U P2E
) | aezoizo g
Mois up) X 29 Hg§
Puz onguso oA |
{MOI£ down) = i
eoNg P L L
(H0IE up) 29 HE
RPN | | ARYNSH oA
(MO down) | X Yx uE

38 14, 4871H9 o2t GiLX] FA AN EA

CHEWE T 201U~ 4 08
olx| dzhE G 4

g

(HH3)

ATEEEE)
TTUHEEE T

THE N
LX) HeE

28 131 ~ 4% 30%19]
oux EdE

kx| aE
(58

rsii“x‘é ~ 78 31
Xl w2

| 8% 11 ~ 108 sousl
T omn wee

8 12~ 18 el
DU o wzE

= oAzt T x| HUY

Fig. 14. The Calculation Procedure of Yearly Energy Savings
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