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Development of an LED Lighting Unit for Store Showcases
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Abstract

Recently, light emitting diodes (LEDs) have been used
for general lighting. Since LEDs have a longer operating
life and lower power consumption than fluorescent lights,
maintenance (light bulb changes) and running costs can be
significantly reduced, a great attraction to users. Moreover,
since LED light has no ultraviolet or infrared rays, products un-
dergo less discoloration and temperature rise. Therefore, many
stores have turned from fluorescent lighting to LED lighting.

We developed a new LED lighting unit as a lighting source
for showcases in which optimal illumination intensity distri-
bution and glare reduction can be realized by assembling
LEDs with a newly developed light guide having a T-shaped
cross-section. The newly developed LED lighting unit can
illuminate products in a showcase attractively, and reduce
power consumption by 70% and cut running cost by 56%
compared to a conventional fluorescent tube lighting unit.
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Fig. 1 Conventional lighting unit.
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Fig. 2 Schematic view of lighting unit.
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Table 1 Main specifications of LED lighting unit.

Size 43.8H x 23.6D x 300W (mm)

lllumination intensity 1,000 Ix

llluminated area 0<6<80, -135<6<-35 (degrees)

Power consumption 3.5W
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Fig. 3 Internal structure of LED lighting unit.
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Fig. 4 Intensity distribution curve of lighting unit.
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Fig. 5 Photos of glare (left) and non-glare (right) LED units.
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Fig. 6 Arrangement of two LED lighting units separated by 200 mm
distance, and illumination distribution on the vertical surface.

4 RmOFEN

4.1 #HRIEOWT

AL, WELERASth L BRI, W
Wy a —7 —AHOLEDIEI = v + & L CHIF I
NlzbDTHY, “7)RZ VMR £ LCrmbs
nTw3,

BHF L 2oyl ks 2 — 7 — AHLEDiHL = v + %
Fig. 7 29, 2=y M, ¥ a—7— 2Dk
Vi Ic U T (5 Z e3¢ & %, WX, Bika
2O ENLCY a—r —AKREOERT A v L EHE
n, etz ns,

W2 =y FOilig A4 Fid, 4 FAXN—IckbEDb
1, AL EPIBICIEF SN S 2 2B,

Fig. 7 LED lighting unit.
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Table 2 Comparison of input power.

Fluorescent tube
lighting unit

LED lighting unit
(newly developed)

48 W 14 W

7, LEDIEHLI = v b 2 GBS a2 —7 — A
L7 L &, 120NN, B5EHE 12, kWh,
8R&H 7 ) DRI EE )& X CERH S » =
YZaARE, HEERAEKRY 2 - — A LR L 7%
fEd % Table 3129V, M, MWK 2 —7 —AD L
MRS N5 ¥ v/ E=IHHS 2N Z N LED I, 4
HELZERLEH L 2B0iTHh D, ¥ a—r—ADENA
Hf7 = 7ax T, 56%DHIEEELL 72,

Table 3 Comparison of lighting cost for showcase.

Conventional LED lighting

product unit
Annual power consumption 1,666 kWh 736 kWh
Annual running cost 20,000 yen 8,900 yen
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Fig. 8 Showcase with LED lighting units.
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