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Abstract

Using light emitting diodes “LED” as a light source, the luminaires “LEGA JR3200" series for road lighting have

been developed. With these series of instruments, eighteen kinds of luminous intensity distribution pattern have

been succeeded in realization by using only three types of newly designed lens. Comparing with the conventional

mercury lamp, the maintenance costs have been reduced much more accompanying with five times longer lifetime

and 76% energy saving.
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Table 1 Average luminance on the road surface.
(In unit of cd/m’)
Surroundings *
Classification A B C
Expressway 1.0 1.0 07
- 0.7 0.5
National highway  Principal trunk 1.0 0.7 0.5
road 07 05 -
Trunk road / 0.7 0.5 0.5
Sub-trunkroad 35 Z -

* ‘.Iﬁurroundings denote the cases under conditions as fol-

ows ;

A---Existence of successive interference of ambient
light along the road

B ---Existence of scattered interference of ambient light
along the road

C---Existence of almost no interference of ambient light
along the road

Table 2 Uniformity of luminance on the road.

Overall* Longitudinal**
uniformity uniformity

More than 0.4 More than 0.7
More than 0.4 More than 0.5

Classification of road

Expressway

National Principal trunk
highway road

Trunk road /
Sub-trunk road

* Values of minimum/average of luminance at the road
surface.

*« Values of minimum/maximum of luminance along the
axis at the center of lane.

More than0.4 -

Table 3 Glare bringing degradation of eyesight.

(In unit of %)

Increment of
relative threshold

Classification of road

Expressway Under 10
National Principal trunk road  Under 15
highway Trunk road / Under 15

Sub-trunk road

Table 4 Quality criteria of lighting at crossroad.

The amount of traffic by Standard Little
vehicle and pedestrian

Average illumination Around 20  Over 10
at road surface (Ix)

Uniformity of illumination* ~ Around 04 -

* Minimum/average of illumination at the crossroad.
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Fig. T Outward appearance of LED luminaires “LEGA
JR3200 series”.
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Fig.2 The luminaires settlement on the two types of
pole.
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Fig. 3 Differences of luminous intensity distribution patterns among luminaires according to three types of lens.

Luminaires for straight road

| |
|

[LI]

¥

o )

L[]

|
\

Luminaires for crossroad

Fig.4 An example layout of lighting instruments at

the crossroad.

N

Radiation range by Radiation range by
standard type lens projection type lens

Fig.5 Radiation range by combination with lumi-
naires according to the standard and projection type
of lens.

38



GS Yuasa Technical Report

2014568 1% 15|

EOEMERE 219 % 728 | LED Z BMEE ORI T
JVIBIDFEMRICEEL, THRETIVIAAHAFED
ARICEERS T 72 Fig. 71 L > X & LED EAHRDHL
fHREERRT. F 7z, Fig 81Tmd &1, AhD L
I ) TR RERZ LT % T & THBANDREE
EEhiz. ZOER, LED ZFrEDREL FIC#b,
TRAAER EL D #dr 60,000 i OEAHERR 80%) &%
B9 2% EMNTEANERERDOHID Z > 7 D&,
KRS > 77T 12,000 K, &ES MUY LS TT
24,000 KT D, LEGA JR3200 >V — X%, HID
FYTED 25 ~5HBEL, KBMBNMHT AT
FUABHADHIKTE 5.

|
L T

|
1
S
|
1
|

~
~
~
! N

N
o

1
- - - Low efficiency of thermal evacuation
- —— High efficiency of thérmal evacuation
1

N
o

maintenance factor / %
(2]
o
T

Luminous flux

0 20,000 40,000 60,000 80,000 100,000
Time/h

0

Fig. 6 Dependency of luminous flux on the effi-
ciency of thermal ecvacuation.
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LED board
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Fig. 7 The arrangement of an LED board with the
lenses on the envelope.
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Fig. 8 The ribs on the roof of envelope for thermal
evacuation.
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Range of radiation by
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Fig. 10 Effective and waste ranges of radiation of

light on the road.
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Fig. 11 Comparison of consumed electric powers
between a LED luminaires and HID ones.
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Fig. 12 Arrangement of parts in attachment area of
luminaires.
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Table 5 Reduced cross-sectional area of envelope
surfaces.
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Sidearea/m Frontarea/n Weight/kg

KSC-4 0.170 0.110 About 14
LEGA 0.055 0.045 About 11
JR3200

KSH-2 0.110 0.070 About 10

Table 6 Performance of newly developed LED luminaires.

JR3212,JR3213 JR3214,JR3215

Side mounting to stra(light type pole
Top mounting to bend type pole

Type of distribution of luminous intensity 18 types

Protection class against water IP23 (attachment area) IP44 (LED unit section)
Materials Body: Die casted aluminium, translucent cover: toughened glass
Weight About 11 kg

Luminaires Settlement

Total luminous flux of luminaires 5,900 - 9,000 Im 10,500 - 18,000 Im
Average input power 49~75W 83~ 152W
Correlated colour temperature 5,000 K

Colour rendering index Ra 70
Lifetime of LED 60,000 h (at luminpis flux decreasing to 80%)

Ambient temperature -20~35°C
Power Attachment Inside of a pole (in the caseof larger than ¢ 107.3)
supply  Voltage range 100 ~ 240V 200 ~ 240V
Lifetime 60,000 h
Weight About 1.1 kg About 1.7 kg

101 ~ 111 Im/W 107 ~ 112 Im/W
Common mode: 15 kV, normal mode: 2 kV

Luminous adjustment function, Gradual power increasing function,
Step converting power (50%, 70%)

-20~40°C

Energy comsnption efficiency
Lightning surge immunity
Function

Ambient temperature
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