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Development of a simple light pipe from a Fresnel lens
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Abstract

This research developed a simple light pipe from using a Fresnel lens as a light source to supply natural light to a light
pipe made of a zinc sheet. The objectives of the study were to (1) find the best focal length or focal distance of the
Fresnel lens (size 28.5 cm x 28.5 cm), (2) the best range of the horizontal shaped tube, and (3) the light pipe was tested
actual use with a 1 m” simulation room. The results showed that the optimum focal distance of the Fresnel lens was in
the range of 15 to 20 cm with the luminance between 339 and 553 Lux. The best horizontal distance of the light pipe
requires that mirrors be installed in the bend of the light pipe so as to reflect light. The optimum length was 200 cm with
the luminance is 292 Lux. The results from the actual test with the simulation room indicated that the installation of the
LED lamps increased the potential of the light pipe to be able to apply in the buildings or outside the buildings. Appropriate
illumination for the light pipe was approximately 400 Lux. The study indicated that a light pipe could save electricity

of 18.5 kWh/year, and the payback period of the light pipe is around 10.8 years.
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(c) Solar power meter

(e) Mirror

(g) Solar cell

J Sci Technol MSU

(b) Lux/Light meter
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Table 2  lllumination (Lux) at different heights
High (cm) lllumination (Lux)
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10 190
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30 91
35 51
40 28

(2.2) nsdiffinmsRadonszaniiession
URIURAIAS Table 3

wuin nszanwngislddiainudesainei
ITULANLINEI G °1JmviaﬁnLngﬂLLmuauLﬂ'ugﬁu
ﬁdﬁ?umiﬁ@&tdmmﬂmﬁlzmﬂﬁmmmﬂszqn@ﬂ"ﬁﬁa
ﬁ’lLLﬁﬂ%‘ﬁ%ﬁ@i’wﬁ] W8IV E N T RNAN NIV
veviuasld Taafiszazainuenndeniu (200 udwas)
Lfiaﬁﬂ&v'amzammfﬂ:‘*ﬁ’sUiﬁﬁﬁﬂ'gwudaaaﬁaLﬁlugﬁwﬂu
292 ang

athalsiaumnATUSouRsUNanT
ﬂ@aauﬁvlﬁgmmmvlﬂu Table 3 AUAWEIEI WU b0
LR AUALFAIGI Table 1

WU AinueIvie 200 LTRHWAT §13NTD
ilddszgndlasesainimeluaians (aasdudn) 1d sz
Aanusvie 400 EEUALNAS mmmﬁﬂﬂﬂi:qﬂﬂﬁaaa
anslarsmoluonas madu Tuwle waswasin) uas
MUUBNIANT (DU Laza1uIaatn) be tudn

(3) Namsmaaumﬂ%mwi a1 LLNGI%E‘IJ’]']'R
BIARBNITI: LDWNITUINANIINARAUINNNIINARDUNN

JeozTINLEd (Seozlnia) ﬁﬁﬁqmmmu&wmua F
Namsmaaums:ﬂ:mamaﬁwLLﬁNgﬂLLmuauﬁﬁﬁq@m
nasauiuRasaesiifliwia 1 m159was lagnans
anwutisaanidln 2 §au aait

(3.1) viashussfilifinsfadsganasal
LED u&@4614 Figure 7

WU °n'aﬁnLLadﬁleTQﬂﬁwmmmmﬁﬂLLEN
gsnnsssumadnanluasld Taoaanusasainedile
PN UUFIVLUU TN WA TINUANULTUUFINNAYHAN
(WEITTTNTNG) OUITAINITOILES LAa T 9180
9.00 9 14.00 . wasNIMANUTULFIIET UM AR
MU U WD ULEI BT TNT ATIAARS Gtun3Tiay
ﬁrm'aﬁnLLaavLﬂﬂi:qnﬁiﬁﬁiawmmuumaﬁwmnmaﬂvlw
W B98819L0 8739813 il RaNZRY LL@imﬂﬁﬂﬂﬂi:qﬂ@ﬂ%
SIWNULRIRIIINNAAEA W IwU9TI9a Az Iuna b
Lﬁ@msmﬁﬂﬁw&'amulumms"lﬁtﬂuaai'laﬁ wana it
NaNINAN TN U= RNTA W (Efficiency) Badviaiuadln
7791987 9.00-14.00 1. WU Yiaﬁnmﬁ"lﬁgﬂﬁwm%ﬁ
Ui:fﬁﬂ%mwmiﬁﬁLmagﬁ%aﬂa: 56

NANITNARDU I b AN a1 NAIY
%auﬁvﬁwmw%auﬁumsﬂizqﬂ@Tﬁwﬁaﬁmmm‘l"ﬁmu
U8AIAY Figure 7

WU LEIFINFITNTIG NN NTatN
LEITH LA AN NI A UINNNAIINHAITNTOUITN LR
NaSdNNee wafadnRa1tauNINKnIaaanad e
A o & Lo & A v A a o A o
antonie i lidndunazdasfalSunmanuToungan
NIRUAUNITILEIVINAULRY 99z RWIATNENNITAN
a:ﬂi:qﬂﬁﬁaﬁﬂLLaaé’aﬂm’ﬂumiﬁwLLaomnﬁwmaLiﬁ
W lgluanas tuiwnande laiduatne@



434

Sorawit Sonsaree and Eakpoom Boonthum

J Sci Technol MSU

Table 3  lllumination (Lux) at different heights (with and without mirror)
lllumination (Lux)
Length (cm)
Without mirror With mirror
50 224 268
100 236 280
150 249 286
200 253 292
250 198 246
300 173 234
350 148 226
400 132 198
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Figure 7 (a) Luminance and efficiency of light pipe, and (b)
Outside and inside solar radiation (Without LED lamp)
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Figure 8 (a) Luminance and efficiency of light pipe,
and (b) Outside and inside solar radiation (With LED lamp)
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