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Performance Comparison Study on LFLP and DBLP Daylighting System
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Abstract: The LFLP (Linear Fresnel Light Pipe) system uses a linear Fresnel lens to follow the sun and concentrates
the parallel sunlight into a line. A LFLP daylighting system has been developed and updated to a DBLP (Double
Blind Light Pipe) daylighting system to improve the overall system efficiency in the morning and afternoon. The new
design consists of a double-blind style with a cone-shaped light transformer. The blinds are used to collect the sun’s
altitude and azimuth movements through the day. Behind the two sets of blinds is the light transformer, which is
based on a parabolic-shaped light concentrator. The light transformer is designed to efficiently deliver light within a
thirty-degree radial spread so that the light pipe can internally reflect the light. The results of scale-model tests are
encouraging, and the efficiency is three times higher than that of the previous LFLP system.
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Table 2 Specification of DBLP

Width | Height dB“ndS Number
1stance -
[cm] [cm] [cm] of blinds

Azimuth

blinds 36 7 1.5 22
Altitude

blinds 60 12 1.2 25
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= Incident Light

(%2) Incident Light | /
Angle /
| /

Incident
Light
Angle

/
/

Spacing Between
Louvers

\d yvyy
Reflected Light

Fig. 3 The method of calculation for blind distance

Fig. 4 Azimuth collector blinds
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Fig. 5 Altitude collector blinds
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Table 3 Comparison of system efficiency with time

Time

9:30 | 11:00 | 12:30 | 14:00 | 15:30
Type

LFLP(n) | 2.7 | 45 | 41 | 39 | 25

DBLP(n) | 54 | 107 | 132 | 104 | 46
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