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Abstract

A DBLP(Double blind light pipe) daylight system can be installed at a building exterior wall or roof to replace
artificial light during the day time. This system was consisted of a double blind light collector, a mirror duct type
light transformer and a prism light pipe distributor. The double blinds were used to track the sun’s altitude and
azimuth movements to collect the sunlight throughout the day. The sunlight collected by the light collector was
reflected on the first mirror and the second mirror and sent to the light pipe through the light transformer. The
transformer was designed to deliver the sunlight into the light pipe efficiently. The light distributor plays a role
in diffusing the sunlight coming in through the light collector to be used for indoor lighting. In this paper, a DBLP
system has been designed, installed and tested at a KIER daylighting twin test cell. The DBLP daylighting system
was applied to the experimental test cell which has an indoor area of 2.0 m wide x 2.4 m height x 3.8 m length.
The experiment was conducted from January 30 to February 27, 2012, under clear skies and partially cloudy skies.
Data was collected from 10:00 am to 16:00 pm every 2 minute and the average was calculated for every 30 minute
of the data collection to obtain the system efficiency. The results indicated that the DBLP system efficiency was
evaluated as 11.67%. The DBLP system indoor illumination energy reduction was predicted as 0.822 kWh/day. This
could replace 4 sets of a 32W fluorescent lamp operating 6.4 hours per a day.
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Table. 1 DB light collector parameters

Collector size [cml] 70x70
Total area [m’] 0.98
Surface reflectance [%] 99.5
Blind length [cm] 5
. Altitude 3
Blind gap [cml] -
Azimuth 3
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Table. 2 Light transformer parameters

Shape Quadrangular
Length [cm] 70
Entrance size [cm] 70x70
Exit size [cm] 30%30
Surface reflectance [%] 99.5
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Table. 3 Light pipe distributor parameters
Size [cm] 60x30%380
Frame material Aluminum
Upper Reflect+Extractor
Interior Sides Reflect
film Bottom OLF+Diffuser
Back Reflect
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Table. 4 DBLP system timely average lux data

. Input lux Output lux
Time [ux] [ux]
10:00 55,319 2,454
10:30 64,841 2,314
11:00 67,478 1,769
11:30 68,360 1,928
12:00 76,453 3,596
12:30 78,265 5,577
13:00 81,423 6,376
13:30 81,225 5,098
14:00 76,109 3,506
14:30 71,991 3,100
15:00 64,348 3,303
15:30 55,477 3,156
16:00 41,486 2,119
R 67,906 3,408
7}€ﬂ
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Table. 5 DBLP system timely average efficiency
. Input Output Efficiency
s lumens [Im] | lumens [Im] [%]
10:00 54,213 5,596 10.32
10:30 63,544 5,276 8.30
11:00 66,128 4,034 6.10
11:30 66,993 4,395 6.56
12:00 74,924 8,198 10.94
12:30 76,699 12,717 16.58
13:00 79,795 14,538 18.22
13:30 79,601 11,623 14.60
14:00 74,586 7,995 10.72
14:30 70,551 7,068 10.02
15:00 63,061 7,532 11.94
15:30 54,368 7,196 13.24
16:00 40,656 4,832 11.89
Average 66,548 7,769 11.67
—4—Input lumens Output lumens —#— Efficiency
E 20,000 m'w _
§ o000 //;‘\‘\\\ A Nl
e \\/ — 1 1000 5
; ; ; Time: : : :
Fig. 7 DBLP system timely effciency variation.
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Table. 6 DBLP system efficiency comparison result.

theoretic | actual Error

Solar position efficiency |efficiency | [%]
) Altitude | 45°
12:30 Azimuth | 181° 19.6 16.6 15.3

on | Altitude | 39° -
14:30 Azimuth | 220° 11.3 10.0 11.5
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