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Abstract

Daylighting system is an alternative lighting system using daylight collecting device, light transformer and light
diffuser. In this paper, we developed a daylighting system in which the collecting device composed by dual
parabolic reflectors, the silica optical fiber adapted to the light transformer and light diffuser made of the polyglass
square sheet. We have estimated the system efficiency and general color rendering index(Ra) of the developed
system. The system efficiency measured to 23.8% and Ra was revealed as 95. Ra number of the developed system
is bigger than the number(65) of the previous fresnel lens based sunlight collector.

Keywords : 3}&}82 ¥ 57 (Parabolic reflector), B13 F242 F A 2= (Solar daylighting system), &%
(Light collector), A 4%-(Light transformer), A+ (Light diffuser), ¢4 #]<=(Rendering index)
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Fig. 1 Structure of daylighting system
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Fig. 3 Concave mirror and Convex mirror
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4% 320m
T

. Focal length L

160mm |

Fig. 4 Key map of simulation

Table. 1 Detail conditions of simulation

Sort Simulation condition Note
- Size : @320
1% |- Focal length(mm) : 128, 130, 140, 150, Nikel
Reflector| 160 Coated
- Reflectance 95%, Absorption 5%
- Size : @25
2" |- Radius of curvature(mn) : 155, 3101, Al
Reflector| 51.68, 104.60, 209.20 Coated
- Reflectance 95%, Absorption 5%
- Size : @320
Source |- from source to 1% reflector(collimated
light inflow)
Receiver |- Size : @4.35(Optical fiber, 7 core -

14} HJ}%' 2AAE L 2R WA FE
ol A}, 22k kAL 9] F ol

2 13} %*}78‘94 ZH A€ 7} 160mm, 22 W
Aol EWHE 31.01mm & wf 1, 23 WAL
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Aom &gt Aol Theg Aow

Fig. 5 Simulation result (FL: 160mm, Ray Trend)
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3209 TEEAMEYE e A E g0 AU Table. 2 Specification of drive device
Fz maAon A4sen —

Sort Specifications

Fig 6 Eﬂ—ﬁ]—%a ELA]-%] 7]%%}\3 o]] Lq-% Size 983x355x605mm (W xDxH)
FE ahs Holal glow, vehEe whabg > Weight about 25ke
T2 o]kl A (D)e} WAL 9] o] Drive range | Altitude: 0~80°, Azimuth: 60~300°
(x)el] 9] A Al 24 th AT( Vi e F Reducer |80x97x58mm, reduction gear ratio: 1/50

- - 1.44W(24V, 0.06A)
PANS) A RS , ,
Hom AdA Thestth Hlotror Reduction gear ratio: 1/500

O within 10Wh/day (standby: 1W)
— A FX (1) consumption
y Material Steel, Aluminium
Tracking .
047] }\1’ y-‘é ]?—/\}7394 3173’ Fe= Z::’gﬂﬂ, method Tracking sensor & memory method
Tea xi WAl e] Eelelt,

i
<

Plane Wave
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+ 35.77
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+ 5059 “\

+ 56.56 —
+ 61.96
+ 6693 Focal Length
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Fig. 6 Coordinate value by basic characteristics
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Fig. 9 Loss parts by clad & buffer
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Fig. 11 LED hybrid down lighting diffuser
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Table. 3 Measurement conditions

Sort Tracking type daylighting system

- Data: August 3~21, 2012

- Period: 09:00~17:30 (30min. unit)

— Weather condition: sunny day, 22.5C ~
3247C

- Measure environment: darkroom
(reflectivity 5%)

- Test room size: 6,000x6,000x2,500mn

- Collection area: 0.14m’

- Diffused area: 0.18m’

- Transmission length: 20m (21.8 SOF)

Measure
condition

. AR AP (m)
NES- - T >
1R 58 (%) A AR E () 10 (2)
- AR 4R S Um)
= A F3A2 A EH (m?) x QA B F 2% (1z)
= AR 2 AR S (m)
=237 AA (M) X EA A Z2E (Iz)

External normal
illuminance

External horizontal—@
illuminance

*—— Light Diffuser
C w W @ @ — Jlluminometer

Fig. 13 Key map for system efficiency measurement

6) Korea Energy Management Corporation, Renewable energy
facilities assessment criteria - PV solar panel PV 601 @ 2007.

7) Heo, S. K, et al, Development on Requirement Specification
for Performance Assesment of Daylight Collecting System,
Ministry of Commerce, Industry and Energy, 2006.
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Table 4 System efficiency (August 11, 2012)

External Collection InPUt Oqtput System
Time | . nor_'mal area luminous | Juminous efficiency
illuminance [ flux flux [9%]
[Ix] [Im] [Im]
08:00 79,500 0.14 11,130 2,362 21.22
08:30 103,200 0.14 14,448 3,843 26.60
09:00 107,600 0.14 15,064 4,501 29.88
09:30 109,600 0.14 15,344 4,421 28.81
10:00 115,800 0.14 16,212 4,144 25.56
10:30 112,900 0.14 15,806 4377 27.69
11:00 114,500 0.14 16,030 3,539 22.08
11:30 119,600 0.14 16,744 4,266 25.48
12:00 127,000 0.14 17,780 4,265 23.99
12:30 121,100 0.14 16,954 4623 21.27
13:00 116,700 0.14 16,338 4,422 21.07
13:30 113,200 0.14 15,848 4,658 29.39
14:00 113,500 0.14 15,890 3,603 22.67
14:30 111,200 0.14 15,568 3,904 25.08
15:00 111,400 0.14 15,596 2,756 1767
15:30 95,100 0.14 13,314 2,103 15.79
16:00 85,900 0.14 12,026 2,113 1757
16:30 89,200 0.14 12,488 2,458 19.68
17:00 67,000 0.14 9,380 1,703 18.16
Aver. 106,000 0.14 14,340 3,582 23.77
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The Solar Spectrum — Reflector type — Fresnel lens type

-

2
o
<

s
@

&
ES
N

Spectral Irradiance [Wm-20m-1]
by
<\
N

e
N

o

n
2
3
h

Wavelength [n]

Fig. 17 Spectrum analysis results

A (Ra) 54 A3 A4 F7rEe At
H HFA =do] 95 W=-FAFE FHFA
2~®lo] 659] FAF Hof AbE Al~Eloe] 30
T ES ANE dlon o= At Al ~E
S F3 AFE ol HFEd v FAS
o] gk}

58 8

B E=RoAe g o] getEE whabg
TGl FAMME A" 25 4E8al
AHY B o2 o mhtgk 1349 SOF
BAE BASHEE gto] idE FH4
FA 'S ek, e AE AAl
sEATH JiEl FA A JFA 2o i A
2¥ 38 2377%= "NR PV 601:2007, A1 A
A= Al AARARE7IE - B EEHE
ANF7), 7es TS Felskn

S=Ef ORISR =& Vol. 33, No. 2, 2013



o]y} o] AStH FH 2 HFA "L
AZE 240 AR HE 7]FE9 =244 Al A
Hats g SAe B2 9o F3o] bE
st FE 2 A o] Hlen, FHdEH % POF
4l SOF #Afr5 A &35t /e Fx9
AZgtE Aol Al 927} Tk

Al

]:H =
9] backlash A7, 4342 w2 QAL
Sl HAA AF] HeFE R T2
&

Reference

1. Sung, T. K., et al, Performance
Evaluation of An Azimuth Tracking
Prismatic Daylighting System, Journal of
the Korea Solar Energy Society, Vol. 32,
No. 3, 2012, pp.129~137.

2. Lee, E. ]., et al, Concentrating Daylighting
Duct System, Journal of the Korea Solar
Energy Society, Vol. 7, 2008, pp.14~19.

3. Kim, Y. S, Kwon, K. W, Skin load
reduction technology of building, Korea
Green Building Council, 2009, pp.38~41.

4. Lee, S. C., et al, The Development of
Solar Tracking Concave Mirror Type
Daylighting System, The Society of
Air-Conditioning and Refrigerating Engineeris
of Korea, summer Conference, 2012,
12-S-200.

5. Yoon, Y. ]J., Architecture and Daylighting

System, Journal of the Korea Solar
Energy Society, Vol. 8 No. 1, 2009, pp.
3~10.

. Korea Energy Management Corporation,

Renewable energy facilities assessment
criteria - PV solar panel PV 601 : 2007.

. Heo, S. K., et al, Development on

Requirement Specification for Performance
Assesment of Daylight Collecting System,
Ministry of Commerce, Industry and
Energy, 2006.

Journal of the Korean Solar Energy Society Vol. 33, No. 2, 2013 63



