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Design of Light Guide Plate for Photobioreactor

WIg', Ye’, ABE’, G, 4y’ wa -
Gi Chan Park’, Hun Kim', Jongtye Kim?, Jeong Woo Park®, Sanghwa Jeong* and Jong Rak Park"*

&8} (Department of Photonic Engineering, Chosun Univ.)
L8 ¢ 7HE] (Bio-refinery Research Center, Chosun Univ.)
epartment of Mechanical Design Engineering, Chosun Univ.)
)
6

2
>
o
ot
g0 I
~ El
]
X
fu)
k"
okl
1o
=
oﬂ 6 2
" 'U

& (Depariment of Mechanical Engineering, Chosun Univ.
Correspondmg author: ejrpark@chosun.ac.kr, Tel: 082-230-703

&

Manuscript received: 2010.12.18 / Accepted: 2010.12.22

We have performed optical design of light guide plates (LGPs) for a photobioreactor by using an
illumination design tool. An LGP having light emitting diodes (LEDs) as a light source on the four
sides was designed by optimizing the distribution of LGP patterns and design of another LGP, on
top of which sunlight was focused by a Fresnel lens, was executed. Finally, a hybrid-solar-and-
LED-lighting scheme was described. Detailed design process and optical performances of the
designed LGPs are presented.
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Fig. 1 Luminous intensity profile of the LED source (KL-
WH5450-2NT, KOSEMI) used for
modeling and simulation of this paper
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Fig. 2 Measured BRDF data of the reflection film (SY
64~70, SK) used for optical modeling and
simulation of this paper
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Photograph

Fig. 3 Cross section of the LGP pattern (+ = 0.42 mm, h =
0.35 mm, & =1.10 mm) used for optical modeling
and simulation of this paper
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Fig. 4 LightTools simulation layout of an LGP for LED
light source

74 7, &% 500 mm YHAE 42 62 N LED

W] x3ke] & 272 749 LED & AFEEHT Fig.
= LED oA wWEE Fo| YA HAH S F
3 =Fes w XUrHOML g =33 g
Aol ol 2|HR EALEE & BoFm 3ok

m\m

LA

Escaped Ray

/
/

R
h

LED

LGP Pattern
Fig. 5 Simulation example of an LGP for LED light
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Fig. 7 lluminance distribution of the optimized LGP for
LED light source
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Fig. 9 Azimuth angle and elevation angle of the Sun on 3
different days in 2011 at Gwangju region
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