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Abstract

CF(Circular Fresnel) POF(Plastic Optical Fiber) daylighting system is a beam daylighting system utilizing solar direct
beam radiation. In this study, a CF POF daylighting system has been introduced, developed and applied to KIER test buildings.
The CF POF daylighting system consists of three parts: light collector, light transmitter and light diffuser. The light collector
includes a Circular Fresnel lens focusing solar direct illuminance by sun tracking. The light transmitter contains the POF
cable which has light transmission loss of 4.5% per meter. The light diffuser has about 80% diffuser efficiency.

This study aims to evaluate of POF daylighting system performance. At the results of a CF POF system performance
evaluation, the theoretical CF POF system efficiency was 41.9% and the actual CF POF system efficiency at the KIER test
building was 37.5%. The difference was due partly to the connecting efficiency.

Keywords : Z2}22¥ 3 f-(Plastic Optical Fiber), 3 3% (Light Collector), <% % (Light transmitter),
2F335-(Light diffuser), =@ ¥ @l = (Fresnel lens)
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Light collector

Dome Diameter[mm] 1,200
part Material PMMA
Diameter[mm] 260
Focusing length[mm)] 63
Fizrslr;el Number of lens 62
Total arealm’] 0.1753
Collection efficiency [%)] 83
Control Sensing process Volt. diffuser
part Maximum precision[°] 0.01
Driving Altitude angle[®] 17~80
part Azimuth angle[°] 0~270
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Light transmitter

IR Diameter[mm] 11
filter Transmissivity[%] 92~94
Diameter[mm] 32
Material PMMA
POF Transmission loss[%/m] 45
Transmission length[m] 10
Transmission efficiency[%] 63.1
2.3 ABE
B F3te] POFe 98] A==
We kR Fehol Avzwel AEH.
A= POFE aL=A v A1 7]7] 918 At
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120mmeol ™ 434S 0.36m o]t} AFdH

Light diffuser

Dimension[mm] 600x600x120
Material Polystyrene
Diffuser arealm?] 0.36
Diffuser efficiency[%] 80.0
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CF POF performance test room

Material Sandwich panel
Dimension[mm] 2,000x3,600%2,400
Volume[m®] 17.3
Floor arealm’] 7.2

Interior surface coating Black paint coating
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Horizontal Direct Output # 7. CF POF A28 o¥ B2 28
Dae | 1iminance | ilominance | illaminance Date Sf;sptin zﬁﬁl Efficiency
[Lux] [Lux] [Lux] [Lumen] {Lumen] (%]
10/15 63,693 104,253 19,485 10/15 18,276 7,014 384
10/26 60,176 100,953 17,419 10/26 18,043 6,697 37.1
Average 61,935 102,603 18,452 Average 18,042 6,758 375

E 6. CF POF A2 AlZt" =5 (20104 10¥€ 15Y) E 8. CF POF AlAE A7t HR 58
Horizontal Direct Output S.y stem System Efficiency
Time illuminance | illuminance | .2 cl o8¢ mnput output [%6]
[Lux] [Lux] illuminance [Lumen] {Lumen]

[Lux] 09:00 16,636 5,980 359

09:00 46,300 93,000 17,621 00:30 17,705 6,706 37.9
09:30 56,400 104,000 20,202 10:00 18,389 6,664 36.2
10:00 64,400 107,500 18,328 10:30 185845 7734 110
10:30 70,500 109,400 23,258 11:00 19,038 7723 106
11:00 74,900 110,100 20,908 1130 19178 7711 02
11:30 77,500 110,500 21,653 1500 19,204 753 293
12:oo 78 500 110,700 21,436 1230 19,055 7.366 87
12:30 78,100 110,100 21,218 1300 19,020 o 91
13:00 75,900 109,200 21,821 30 TR 0 03
13:30 71,800 108,100 21,137 : , ’ 2
14:00 66,600 107400 21,407 14:00 18,503 7,377 39.9
14:30 59,600 103,900 19534 14:30 17,951 6,989 38.9
15:00 55,700 105,500 17,492 15:00 18,643 5730 30.7
15:30 417900 86,500 15,848 15:30 15,356 5,353 34.9
16:00 36,300 82,900 10,408 16:00 14,532 3747 25.3
Average 63,603 104,253 19,485 Average 18,042 6,758 375
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