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Improvement of Illuminance and Color Temperature Providing

Performance in Intelligent Lighting System Using

Cut-Off Luminaire with Narrow Luminous Intensity Distribution

*
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(Received April 20, 2018)

We proposed an Intelligent Lighting System (ILS) that provides required illuminance and correlated color temperature
(CCT) to each user, and introduced this system into actual offices. From demonstration experiments in actual offices in
Japan, we reported that suitable lighting environment including illuminance and CCT differs according to the person
and the type of work in which the officer is engaged. In the ILS, we generally mount non cut-off baselight with wide
luminous intensity distribution on  the ceiling at general intervals of 1.8 m. However, in such a installation method, the
system canot provide the required illuminance and CCT to each user in the case that two users working near-by desire
far different illuminance and CCT. This is caused by wide luminous intensity distribution of luminaire and the relations
between the luminaire installation layout and the office layout. This study was made to improve illuminance and CCT
providing performance of ILS by changing luminaire’s luminouse intensity distribution and setting intervals. This research

contributes to the widespread use of intelligent lighting systems.
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Fig. 1. Constitution of ILS. Luminosity and CCT of

lighting fixture are independently changeable.



AR 2 72 Y A 7 24 ORREE - fin EEFRAUE R oo ) 1

BRI N EH 2N Z, BHEEORL Y — v %
PROGHI L, SHIRSR2Z T2 2 sk D, Rtk
DIHOHZ I ZHMT 202 WET 5. ZNE2AN
WHS 27 LOHEAD 1 ATy 7T D, ZORT Y
TaRBHTEICHDIRT I EICXD, FHBEO HE
M - SRR S 2 A% CHBLT 2 I RAT 88 —
veFEBT 5, Ak, HEREL, MEBS 2T A
DEEFTY, T—HA ¥ —7 2 A4 A% @ L TRk
KHEDABETDH 5.

HINIEEH S 2 7 A BT 2 IBIARIEIE, &KBHE D
HEEHE - IR 2 BT 5 2 L &, WHEEN
R/MED 2 0% HINE U7 hodf{bRE L <A 5. il
7T X L2lE, RgssEiEo 7 L3y X
L TdH % Simulated Annealing (SA) ZE:#EL L, [A]
AREC X > G 21T ) FIE 2 AR A 2R
MR 7L ) R 6) %o, i A 2 17 9 72
D OBHGE L EZH W7 L TY RL T 2V Z
EDITE L, AT, EENARFINKHS 27 4%
FHTEBIHREE - i SRR EE O WRGE 21T ) 72 0
SA Z W 7EIGRIEEE 7L 3 X L% Tz,

22 FMNEBAY T LAIC—RGRBIAITEZRAW:
EDMEESR

WHEOL 7 4 AWML, HE2EZE-ICHS T X
I EINT VD, DR, F 74 AT
12, BOBAHIL L, SEIRD & DN % M 2 SR % R 7z
W) UAy PATRIDOR—ZA5 4 PRI NS,
R—=2 74 PO THINEHS 27 L2 R L 785
&, 1 B O E L % B3 2 HiPH A A HiDH &
%%, ZDROHNIEEY 2 5 5 OWRIAGIE 7 L 3

DD TR A — v Db 27> T, §
RTOPBEH O HERE S X O HEGARE 2 EBT &
WA DNH 5.

F 7 4 ADPHBTY 7I2IE Fig. 2 12R7 & 9 Zxt
FEBRL A 77 F A s s, flZIE, HAD
F 7 4 ATIEMYIZ 120 cm x 70 cm DT A 7 93
Moeoha, £, FENLEL 7 4 ADOKRHSEZ 2.6
mThh, Ko7 A7k E ToEIIE, JIS

THERIN TV 0.7 m DAL NS, 2o
DOIEEHERIIE 2> &, ISR E. & VE 3 o $h1E 5 A1 D #EEfE

(53)

109

=
| o g
I L U m

® |lluminance and CCT sensor position
I:l Lighting fixture

Fig. 2. Floor plan view of standard small office envi-

ronment with baselight installed at intervasl of 1.8m.
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1, ¢ Average difference rate between target and ac-
tual illuminance [%],
Er:
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n : Number of sensor,
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Fig. 3. Cut-off downlight with narrow luminous in-

tensity distribution of 49° (left). The experiment
room in which the cut-off downlights are installed at

interval of 0.6 m (right).

Table 1. Lighting fixtures used in the experiment.

1/2 Beam Angle [deg] Flux [lm)] Type Product Num. Manufacture
Wide 110 3430 Baselight EL-G6004MM  Panasonic
Middle 49 2220 Downlight EL-D2023 Panasonic
Narrow 26 1300 Downlight LZD-91820 DAIKO ELECTRIC

(54)
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Fig. 5. Difference rate of target and provided illumi-

nance yielded by the experiment.
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Table 2. Power consumption in the experiment.

Light Power consumption[W]

(Angle) 60 cm 120 cm 180 cm
Wide (110°) 637 550 578
Middle (49°) 130 87 -
Narrow (26°) 204 - -

100 Ix 800 Ix

Fig. 7. An example of simulation rendering (Top)

and illuminance distribution map (Bottom).
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