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Solar heating and lighting system equipped with 0.1° tracker and novel
water circulation system

A. llka®, M. Vahedi®, R. Ahmadi®
1- School of Physics, IUST, Tehran, Iran
2- School of New Technologies, IUST, Tehran, Iran

Abstract- Employment of natural light of sun in building for lightening is one of the fundamental bases of the building
construction. However, owing to some constraints, the direct access to the sun light is impossible. In this paper, a solar
daylighting system using a Fresnel lens and plastic optical fibers (POFs) is presented. A novel solution for preventing the
POFs from overheating damage without using optical filter, cold or hot mirrors is proposed using a simple water cooling
system. In addition, a solar tracker with maximum degree of accuracy of 0.1° is utilized to concentrate the light on the
bundle. Using this system, 18 watt heat power is absorbed by water and the maximum efficiency of 2.8% is achieved for light
illumination.

Keywords: Solar tracking, Plastic optical fibers, Overheat damage
AOY
aib g yiws b8 WWW.OPSLLIF colu o a8 cul jLiel slls 5,90 5 allie oyl


https://opsi.ir/article-1-1436-fa.html

[ Downloaded from opsi.ir on 2026-02-06 ]

VFAS page VY=Y -

o 08 gole 510,80 S b JBlo 4l) S e
s )0 Bpan gopd g Jo abewy 4 Gp oy sl
S J> lp 0w al 3 oolawl Ll o oolanul
9 Sipykd mho g (lie Lol 09 Giswaal by, (>
S 5 5 ped g el oy Al (6,95 Slaseia
Ceomnd 50 Gl obul g, cpl S0 IS S o
SIES o &S 09 eSSy by 8 (655 e

S (o0 )9

BB 5 08 Gobe sloyils Gl pge e slo g, 50
oolaiwl o ,d 5l cdadlxe g Lo)S Bi> glp s v
slhoslitul b g8 coleasy JUl 5 mjes sl 058 (o0
S a5 o ilye ) g slagin e anl b gwoe
s Feglie 35 Oyl 4 Cand 1y b ys ISl el
S eSS o5l ok sle)S Sl s, i cul s
ol 5 6555l g Ut l S (6l by, 5 008
EURE S0 IR V- X S I ¢1 )\ BPS Wo-3% PP F SRR S

Dgl g &S5 9 L3138, sl ,giSl

5 Gaglenz bih (qwae loolinal b o5 (ighy cnl 5o
4 68 06 VP ) e Ul Glp oebee S5
shd fgezme ;o a5 oad colaiul el AL Culrs
A ogo 4o Jaib Jsb g pienko VF sga 0 LT Jaib

el o
<) cds b sgl.ié) a0l ouk ‘5>|).’c sgl.ié) R
sl ild sl oolatul oy aldl oo hs a0 g Ao
295 5l 69 slapd cdadlre sl (S 308 (ip0le

Gy 95 (LS ) o =Y

Ll oy a5 (LDR) (5,55 Cunglio d0e ¥ 51 ol sy
el o0 oolaiwl coads ool )‘)3 &y o Yo ass ¥

AOA

IRl Sigi98 (5,9ld g (owiige il ST e 9 Sigied 9 Sl il 14557 (o) lor g e

doddo —)
«l» (Solar Daylighting) ;q, olig, sl alele
5 olisle Bl 4wl er ) et Jladl
5 wdys> 9 b plesle ISl glad gileinds,
bS5l plegen oslitul slp o)l (pan )5 (izen
L) 9 j95 595 1 s (nal gl (oo ooliiul w55
Lg 00,8 oslanzr i (owe b syam anl bawys
Sl $y8 b b sy slo Ayl eolanl
ol Bae anS e i plasle U3l 4 (POF)

JHaanie ST L e o s J b e
sl 00 gt S 5l e yan solisil 5 lezsL

5 Vb sl Slanl (Sl 6588 slayd e
ol 5 edee sooliiul gl (Jy cenlp] conlie Cad
Jodo a0 1] 0gd U Wil )l JSie b oyt
] wlg e a5 ,ESlS G5 0 e b Sgls
0Pl 53 ool sleS il S pwie b sgete
Sty 6585 G yd (g zge 5 95D (o0 b
D9 (50

b ot (800 5 (Ll (e3Mee Yoo/ JLu o
ovgy 4 gl olal Ll wisls &)l a0 el
GrS Al idu ,0 Jg 6055 sl cdadle
ged SidioS g Jlasl caisly ol e g,
S35 90 25 ooy 6lp Kekew b 5 (Sedly
[2] ).’Yb (5LA~) Jo:u 9 (5).’.\.1 Slass!

odes o dw Kl b (ol aids slopd 5l oolazal
oy AWl 5 ol Hlaws Ceand (5 pdy Bllasil pac :aiyls
Gy b loyed cnl Jlail 5 SksS bl 4 e

s olas Y ol jen a) pgo pwae b an 5l eolanul
3 o cel Gyl JKin jmalS gl ol G (ol S
halS 02jlh g oud SISy pd 2y g I

[3] b <

S 6,95508, b sotiew Lo (6o YOY L o
5o [4] olo slarins 09 oo aBle oy a] RS

y95 g oald joe |y 10,8 ygole andl & pw al T (ptians o)

2l o yiws B WWW.OPSLLIE colu jo a5 el jlzel glls 590 50 allis oy


https://opsi.ir/article-1-1436-fa.html

[ Downloaded from opsi.ir on 2026-02-06 ]

\WAS ags YY) -

Sl Sl Jo sl o gy Y
09obe slazge Jobo j0 (POF) (Stdl (5,95 sl s
@bl Lisn wiz e adls oYL Gds g B )8
Jade > (Js 09l (o Jile b lawgd 50,8 90l
Ju}w a_:jé LBJ.M.B B el ‘_,’_Qlfrg.as [950..\.«: g_ad.>
6 Alols b 1, LT o 51 cabloms (ol cailabs ! 4o

o LJ’“})} 9 e Ja...uy UT [g,." ool

Sl U3l o (Saadly sl o -F JSo

x=bs -¥
50 el Cews s Sl VF Ol gy 8L, oleS ol
Olise 2l pre 0ad i oS Ulg &5 (Syse
b oS Syl Gle psd ol b 1, o aliioe 4y
Ol o Doz ol e 0l el LS

IRl SE5598 (5,9l8 g (owiige il IS e § Sgied 9 Sl il ,45T (o) lor g e

b, ailele T g JrmS e -\ UK

5 Ll 2 (69958 (59 Db > p 1ajguiis Cnglie
57 ghgd,l S oo pds Ll p g0 3lly ams o
@l 655 a1y b ygige o jgucis polie anglio b (S
2gh Pl eo b lajguin plod 5l 45 G20 (0 2S5 >

Syl L8 ol e blae s piwew Sl ol yo

ol azyo g0 b (Sl alibe S (59, p wae
2 8l el ool ools 13 (slas,l asgly g S sgl5)
o 00litsd DC 3 S o gige 5o 5 o2 > g
@sly 5 ol sge bawg S aggly OV JSO50) ol

(29850 mebail p3o j5ige lawgs £las )l

el S sl -Y S

& i) 358 05 by Sy B3 &5 b
Coy siugs,l (09 Gy adyes bl alais
Sbee Gl b Lo,

a3l g yiws B WWW.OPSLLIF colu jo 45 el jlael glls 590 ,0 allis oy


https://opsi.ir/article-1-1436-fa.html

[ Downloaded from opsi.ir on 2026-02-06 ]

\WAS ags YY) -

S gox -0

Los ial3dl ool slos al3dl b aS 58 o oomlive
S 4 Les 0gh o el dlue cpl a5 595 o suiS
loyd o 5l G oot Els 5l g e o lade
S5l (6 S gl

abaize 5l e eee a5 Cewl opl Gl 4 alus ol
Sl el O Gaizan g (A Sl (slated
Cwd 4 o, VY langio job 4 003b 098 (5,85 003b
BB (aoys YA) bgyme g (Sow 003l b aS ool
1] ol i

3 oolatwl yews a5 Cawl (ol ool colaiul g, Co e
onliiul b s Ko Senl Gledl b o8 fgole sla il
el 00 (5 S sl o yd 4 oy ol T ]
1F Lagie jsb ) o bug 8y oS ol
oolauwl uLwLw Gw)Lo)f W 6‘)" L)‘}" ) (u‘s
G oly oo adl op oo YL, (S5 eosl &S S
bS5l b csle Blis g0, |, O SSb

Dg @ (6 i

&=l o

[1] M. M. Laila Sedki, “Design of parabolic
solar daylighting systems based on fiber

opticwires: A new heat filtering device”, p. 8,

2017.

[2] C.Kandilli, K. Ulgen, “Review and
modelling the systems of transmission
concentrated solar energy via optical fibres”,
Renew. Sustain. Energy Rev., 13 (2009),
pp. 67-84

[3] 1. Ullah, S. Shin, “Development of optical
fiber-based daylighting system with uniform
illumination”, J. Opt. Soc. Korea, 16 (2012),
pp. 247-255

[4] C.Sapia, “Daylighting in buildings:
developments of sunlight addressing by
optical fiber”, Sol. Energy, 89 (2013), pp. 113-
121

IRl SE5598 (5,9l8 g (owiige il IS e § Sgied 9 Sl il ,45T (o) lor g e

b,wd sl b cole LS bl slge 511, alaames
Al hels

O siloil ol o el Cews @ (g5 e b
Gro ¥ g alold ol e e Vb colis 4 (orhaw
O oS Ghgy SV A bty Dal b s e
(sl 5 5,57 L o Jailins] ol s
lidy) Sad (WSl TVe e Gy olidy) Dad 5o
yed 5l el Yoo (g alolh o SO,b slas o
Sl Cawd 4y WS AV

Cewd s Qo0 YA oLy, ol ool b o e o
[1] a2 yo 5o odel Cawd 45 003L b awslie LB a5 ol
sl

it oW (oSl amio 5 O 5l e S 4y
b oo salS ool g des o Cews (T 0em e
ao,0 Vg cwl doy AY IS S (20,45 (g 0
Dgbige Sk el jo )88 )

Sebise 5 ol Lawgs a5 OE Sl g b atus

Slo Glial ool lei o0

FB gy cnl (Senl sl eolanul pue 89 L
olgie 4 ol 5l Gles 5 cal S8 slagi, b anslis
s Sl JSie J> sl ojlabin] g canlie 29,

..))5 oéLb.').w‘

@l slagylo; o ool Caws 4y by, Cadm Jeus

598 DAl
N )
oles . IRV alold o oa3l
ol L Y- Cuds
D ) J.:>‘o tf 5) .
sx Selys> (Gl olid,
(ais) "0’: C1003IUX) b5l (aoy0)
cC)
(lux)
Y.¥  sfYF Y. VAY
AR IR AY.\Y avf. Yy
&  YYA Yy Y- Yy
F. YAy Yavn AYD - YA
YO  YaA  YEOA Koo .Y

a3l g yiws B WWW.OPSLLIF colu jo 45 el jlael glls 590 ,0 allis oy


https://opsi.ir/article-1-1436-fa.html
http://www.tcpdf.org

