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SUMMARY

This R&D is the development of mutual compensated illumination system with the
artificial lamp and natural solar lightt By this research, the essential
technologies have been developed for the following systems. First, parabolic
reflecting type of con-focusing of solar light into 5cm® from 20,000cm2. Second,
cylindrical optical 100mmd transmission tube with optical waveguide fiber of
1-5mm? for deliberating natural light energy into room or office. Last, mutual
compensated lamp system with natural solar light and artificial lamps.
Specially, solar thermal energy absorption with dynamic cooling liquid filter has
been fabricated for protection of damage of light transmission media at light
concentrated focal area. With these results of this R&D, the saving effect for
day-illumination energy and human-kind lighting environment can be realized at
present for wide application to lightings for building offices and under ground

parking areas.
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XBZ2 Ay o]l& 297 A= (9)

1. BEd AxUeld sjntste] Axg (QR)

Number of Lens L'Qh? _Dome Height Weight Number Tptal Electric Power
[its lenses size(mm) PR HIETE T (mm) (kg) of cables | T IET power supply |consumption
area(cm2)| (mm) flux(Im)
XD-508

19AS 12 95 851 520 810 14 2 3,840 AC85V~264V| 2W

Number of Lens ngh.t _Dome Height Weight Number Tptal Electric Power
Wiz lenses  size(mm) IEEE LY BN (mm) | (kg) of cables LG power supply consumption
area(cm2) (mm) flux(Im)
XF-160S
/198AS 198 95 14,035 1,630 2,500/ 628 33 | 53,790 AC85V~264V  15W
X}',;S:\gs 90 95 6,379 1,170 2,045 346 15 | 24,450 AC85vV~264V  12W
x%gggs 36 95 2552 1,000 1475 88 4] 11,520 |AC85V~264V 5w

App-2. s|vtete] 2BAILE FF
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Standard light fittings
Special designs can be customized on request.

Spot-light

Color : White

Dimensions : W 110mm©@ x H167mm Rt
Hand-adjustable lighting direction and angle | -~ -
Can be fitted on any existing wall or ceiling |

Down-light

Model : NA

Color : White

Dimensions : W 130mm&@ x H 90 mm
Minimum ceiling clearance: 300mm

Hed

)

Ho

App-3. ¥ 2HAA JB(AXE t

Light distribution

The light is dispersed at an emission angle of 58~ .

A circle of about 2.2m in diameter (3.8 n®) is illuminated at an average of
500 lux at 2m from a cable terminal.

(As a guide)

Standard illuminance in a room;
1000 lux : sewing, manual-aris etc.
500 lux : reading and dining

200 lux : conversation, relaxation

Optical fiber cable

“ HIMA&WART”
Sunlight

Distance from

Diameter of irradiation area outputend
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Inlet end

Optical fiber

General view

An optical fiber cable

W

Inlet end

— (ﬁ’ \, Outlet end
1000 65 p4)

Cross-section of an optical fiber cable

e Core fiber : large-diameter core fiber
W\ covered with a polymer
cladding

) S Tansmn Mb‘er . FRP
------ Filler : cotton
/" Tape:aluminum

f i Jacket : flame retardant polyethylene

App-6. B 65 7loj= @HE
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2. Parans A 93 Y ZA] (=g d)

App-7. @2 AA% 2HAE AR

Model : C

Color : Chrome plated

Dimensions : VW 30mma x H 10 mm
Minimum ceiling clearance: 200mm
Displaying the source of light in a spot.

Modle : ND

Color : (Frame) White

(Reflector) Chrome

Dimensions : VW 85mm&d x H 73mm
Minimum ceiling clearance: 250mm

App-8. &2 A G ZALEA|
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Optical fiber output data (in case 98,000 lux sunshine)

Distance Average llluminance IHHluminance _Illuminant Huminant
() (center) diameter (m) area (m°)
0.5 7,967 11,154 0.554 0. 241
1.0 1,990 2,786 1.109 0.966
1.5 884 1,238 1.663 2172
2.0 497 596 2.217 3.860
2.5 318 445 2.772 6.035
3.0 221 309 3.326 8.688

Fiber core size 1.0mm
Number of cores 6 cores
Fiber length 15 m

Luminous flux per cable

1.220 lumen =

IHHuminant angle

58~

=T he unit of light intensity (luminous flux) is called Lumen
1 lumen represents the quantity of light needed to illuminate
1 m* at a brightness of 1 lux.

]

IS4
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SP3 - recaiver

Top view

Dimensions 1140 x 570 x 270 mm

Weight 32kg

Power supply AC 100- 240, 50-60 Hz S0
Power consumption 0-10W ® oooo / /
Operating temperature -20°C-40°C R

Light output 5500 +/- 300 Im*

Materials Aluminium, Tempered glass

Zinc/nickel steel, Acrylic

* All values based on solar illuminance of 100 000 Lux

App-11. 42 A%

Cabling 005 C10 C15 C20
Length bm 10m 1om 20m
Fiber optic cable 6 pes 6 pes 6 pes 6 pes
Power supply cable 1pcs 1pes 1pcs 1pcs
Protective conaliit length first3m first 3 m first 3m first 3m
Protective conduit diameter 42 mm 42 mm 42 mm 42 mm
Protective condutt Internal diameter -~ 37 mm 37 mm 87 mm 87 mm
Fber optic cable dlameter 7 mm 7 mm 7 mm 7 mm
Endfitting diameter 18 mm 18 mm 18mm 18 mm
Material fher optic Acryli Acryli Acryli Acrylie
Material protective coating PE PE PE PE
Material protective conoli PAG PAG PAG PAG
Light fransmission %5%m  %5%m  B5%m  955%m
Anproximate light output 4150 Im 3300 Im 2600 m 2100 Im
Approximate light output, each cable 700 1m 550 Im 4301m 350 m
Light spreading angle approx 60°  approx 60°  approx60°  approx 60°
Maximum bend radius 50 mm B0 mm 50 mm 50 mm

App-12. FEE 24933 HFAA
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Front view Rear view Right view

+ )

e L
E
o
~
1
Ly 0 1
L
1140 mm 270 mm

Alt.2
/

* Two options for wiring |
' -‘% —> 1 power supply cable

p——
PATENTED
| TECHNOLOGY i ,
: - Protective conduit first 3 m |

6 fiber optic cables B end fitings
App-13. A% A5 2 &9 FAHF FA
L1 Medium —
|
S [EGE ]450 mm
L1 Small o
—
—f—1 190mm
H 4 |450mm
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L3 Spotlight

40 mm
1

: 20 mm
35 mm
l--l 50 mm

Luminalres L1 Smal L1 Medium L3 Spotlight
Dimensions 450%450x0mm  450%900x Q0 mm 50 x50 % 55 mm
Weignt 36kg 7.2kg b3 ¢

Material Acrylic Acnylio Aluminium, Glass
Luminalres for each receiver 6 3 b

Light output, & m cable 7001m 1400 Im 7001m

Light output, 10 m cable 550 1m 1100 Im 530 Im

Light output, 15 m cable 4301m 8601m 4301

Light output, 20 m cable 3501m 7001m 350 Im

App-15. A F A Fxv AA

App-16. Z#d =}

r

Sy A
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The Parans L3 Spotlight creates a 30° light beam, which can be
used to highlight or illuminate.

App-18. AAF AU ZAF ZXA

App-19. I& A ATz AX AL
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E
E

™

o]
Sunlight through a Parans system

T
S0

=
B

Low-energy lamp

200

The Parans L1 Luminaire spreads part of the light and creates a
square light beamn, resembling the light falling through a window:
=

Incandescent lightbulb

J+co
Direct sunlight

T
200
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3. Technical LED's LED Color Chart

Wavelengt
h
(nm)

940
880

850

660

635

638

620

612

605

595

592

585

574

570

565

560

555

525

505

470

430

Color Name

Infrared
Infrared

Infrared

Ultra Red

High Eff.
Red

Super Red

Super
Orange

Super
Orange

Orange

Super
Yellow

Super Pure
Yellow

Yellow

Super
Lime
Yellow
Super
Lime
Green
High
Efficiency

Green

Super
Pure Green

Pure Green

Aqua Green

Blue Green

Super Blue

Ultra Blue

App-22. Technical

Fwd
Voltage

(Vf @
20ma)

1.5
1.7

1.7

1.8

2.0

2.2

2.2

2.2

21

2.2

2.1

21

2.4

2.0

2.1

2.1

2.1

3.5

3.5

3.6

3.8

Intensity
5mm LEDs

16mW@50mA
18MW@50mA
26mwW@50mA

2000mcd@50
mA

200mcd
@20mA

3500mcd@20m
A

4500mcd@20
mA

6500mcd@20
mA

160mcd

@20mA
5500mcd@20m
A

7000mcd@20
mA

100mcd

@20mA
1000mcd@20m

A

1000mcd@20m
A

200mcd@20m
A

350mcd@20m
A

80mcd@20mA

10,000mcd@20
mA

2000mcd@20
mA

3000mcd@20
mA

100mcd@20m
A

Viewing
Angle

15°
15°

15°

15°

158

15°

15°

158

15°

158

15°

15°

15°

15°

158

15°

15°

158

45°

15°

158
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LED Dye Material

GaAlAs/GaAs -- Gallium Aluminum
Arsenide/Gallium Arsenide
GaAlAs/GaAs -- Gallium Aluminum
Arsenide/Gallium Arsenide
GaAlAs/GaAs -- Gallium Aluminum
Arsenide/Gallium Aluminum Arsenide

GaAlAs/GaAs -- Gallium Aluminum
Arsenide/Gallium Aluminum Arsenide

GaAsP/GaP - Gallium Arsenic Phosphide /

Gallium Phosphide

INGaAIP - Indium Gallium Aluminum

Phosphide

INGaAIP - Indium Gallium Aluminum

Phosphide

INGaAIP - Indium Gallium Aluminum

Phosphide

GaAsP/GaP - Gallium Arsenic Phosphide /

Gallium Phosphide

INGaAIP - Indium Gallium Aluminum

Phosphide

INGaAIP - Indium Gallium Aluminum

Phosphide

GaAsP/GaP - Gallium Arsenic Phosphide /

Gallium Phosphide

INGaAIP - Indium Gallium Aluminum

Phosphide

InGaAIP - Indium Gallium Aluminum

Phosphide

GaP/GaP - Gallium Phosphide/Gallium

Phosphide

INGaAIP - Indium Gallium Aluminum

Phosphide

GaP/GaP - Gallium Phosphide/ Gallium

SiC/GaN

SiC/GaN

SiC/GaN

SiC/GaN

Phosphide

Silicon Carbide / Gallium Nitride

Silicon Carbide / Gallium Nitride

Silicon Carbide / Gallium Nitride

Silicon Carbide / Gallium Nitride

LED's LED Color Chart
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Figure 1. Approximate operating costs for an office building with 1990 data in $/rentable ft'/yr
(Romm and Browning 1994)
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App-29. AA% 2 A% 29EY dolg
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| 1 i@ I |
¥ T
' = _— Q
Figure 1 TR5 Collector Figure 2 TR5 Azimuth Drive Figure 3 TR5 PLC Based Control Box

App-30. A3 FBjA 2" =d
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Fiber Length (Ft.) Collector Output (Lumens)

25 57,500
35 50,000
45 42,500

Electrical Requirements

Voltage 100-120 VAC or 200-250 VAC
Frequency 48-62 Hz
Circuit Breaker 10A

ARCHITECTURAL CONSIDERATIONS

Max. Roof Pitch 0.25 inch per 10ft

Max.Penetration Recommended for 2-3 floors only
Solar Exposure Minimal obstructions

Mount Positioning Centrally located to illumination area
Mounting Requirements Tied to building structure

Max. Wind Load 2,500 ft-Ibs/collector

ENVIRONMENTAL

Operating Temp. Range -40°C to 50°C
Humidity 0% to 100%
Max. Operating Wind Speed 25 mph

Max. Survivable Wind Speed 60 mph

App-3l. BT BAFSAZE ALY

VLS

L

Solar Spectrum Solar Collector Fiber Output Standard Office Lighting

Optical Characteristics

Optical Fiber Dia. 3mm
Optical Fiber Bundle Dia. 2.50 in.
Optical Fiber Bundle Bend Radii 12in.
Light Dispersion Angle 60°

App-32. AAH FBALY A

Jm

3
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