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Development of Transmission System of Solar Light by Optical System of which the
Aberration is corrected

Meng Y AN (Electrical Engineering, Graduate School of Engineering)
Keiji MATSUO (Department of Electrical Engineering, Faculty of Engineering)

Abstract

A system using a plastic Fresnel lens and an optical fiber is designed in order to utilize solar light for lighting. In

this study, a device using a large caliber lens (¢400mm) system for collecting solar light is developed. However, the

large aperture of the lens had two problems. One is that the luminous flux cannot intersect for the aberration at the

focus. The other is overheating at the fiber end in the focal position of the lens. The former is solved by a lens

system using a combination of three sheets in order to correct the aberration. The other is solved by the water-cooling

fiber holder.

Key words: plastic Fresnel lens, optical fiber, solar light, lens system, correction of aberration

1. ECsIC

KB A2 VF—1%, B ARG REHRT I LVF— L
Fz2oh, KEEDEHAELE THRBEL2HICHEHA®EA
L TWw53, £Z2230, ZOMRIIRATHIS%EET,
FhEE o CBEECHERT2EAI3ZD0%RE L > T
LEH, ThbL, KENENXE L THAT 2HEAKEE
HEFEHT 2 5B E b THEREPE N, D7Dk
KD DEBEIICHERT 2 2 ENFZ o1, W DhD
VAT AMERbLISNTWS, 722, VR ENRT 7
AN—RHWTZY AT AN, ELVEREDQIRIPLE L CHEbR
Twb, L»L, AEVYAEFAVTWSOERNAE
, Bilith s, £z, Dy 2T A RFHEEBREOHKIH
RESWAWEFE 200, AWFETIE, VX K77
AN—FREHBIELRKOR7VANVL Y AEEY AT
LDV R D T2,

2. EXRT AL

AHFFE T, EXEMRELE IR N EFZBRESY A1 7D}

P24 3 H24HZ=ZAS

T 7 ANABIRY AT LR LI, 2084 71, K
F/NOREDOV Y R ERIET 7 A N=FHWIY AT A EL
TWREAbEn T3, LeL, WNIEOV Y X THaE%E
Bz rdhiE, 2SOV YR ENT 7 A N—PBRLE L
B LEER D 5Tz, FITI TR, RKOEOZVF LY
VRETTAF I Ty AN=FEHnEI L LT,

2.1 ERSRFLDERE

ENY AT ADV YR LT, LY KROBROHPIFZ
L\, AHFFETIE, EREESN TV Y R T APEFEE
TR E NIV AT A ($200mm) ZEFIZZh 6 DIFIT 4
FBEOENXAERE £ 5 $400mm D ST AF v 7 7L )bV
YABER LIz, TITATF I T VFILL R, BET
AR NPME, T2, T FAN—E T ITAF VI T 7
AN=THNE ¢ 3mm L TEINTE 20, TP
BAMEIL T D ERAEDE ¢ 2mm D7 7 A /N — % 53
RIBZEELic, VYREKRT 7 AN—DIEEZK 112
AN



6 400m 7 VAN LR

200mm o 2mt 7 7 A 23—

B1. $400mm 7 v AaL L > RENR

2.2 7L XL DR

VYR TEXRT IEE, TOARY NERT 74 /3—D
BEONSSHOKD 7 7 A NX—DFNLID/NE L BT
Baokhn, 772AFv 277 7 A4AN=0OKE, —&iC
KEEES (FfE~1) OV AThH->TH, &Nz
ZHATRETH B, > TAY AT ADRKKDFREIZ, $400
mm OKOARELV Y AT ¢ 2mm D7 7 4 N—IZ2HHE%E A
WTE2ARY VEEBLZIETHD, TDILEHFANDS
eI £ 9, FBEEREE (BERRIHEDOEE) 2w TENRE
BRE{T-o720 ¢400mm (f=375mm) L > X TOERHER %
B2 23R,

P (nW)
30

1 1
1 1
-8 -6 H -2 0 2 4 : 6 8

P -
2. ¢400mm v > A THEHAL 2T —
PR yE i

Bl & LN $8. Tmm S NTz0p 3mm LD B35
MPICREL, BIRT ¢ 2mm D7 7 A N—EFEETE R
WZ ERGhoiz,

CORAEBE LI & 25, EREINGE & @IGESIE &
5 ZENbrol, BIGEORIEITEL WO T, BRAEIY
EERBDIELZERHY, HERV AR ERHATSZ
Lzl MY YR EMHL YR EHERV AR E AL
g, BRENZEZIZ 2 2 LN TE %, R T
T&E 5%,

L.S.A=0.272Xf,+1.069Xf,
EREYoLEL &, XOBEFRRE2E2,
f,/f,=—3.39
AL,
L.S.A : ERHEIE
0.272 : HHRIZNME SV > Rz ASHT 2 BRFE4 L 72 BRI
Z DRI

INZERIE U 7o BRI & 2 RIGHEEY A7 2 DB (] - IvRE)

1.069 1 BRI AL > i ASF T 2 BRFs4: U 72 BRiAIX
F DRI

f, 1551 V> X O SR
f, D 52 L2 X DO SRR

Z ORI f,=375mm ($400mm) DV > X% Fv TN
ZRWAEE LV AREWE LTz, £ OHFR f,=—100mm
($100mm) DML > X 2w, ERX2I1EIEmE LIPGE
EHIZ 2 ZENTED I ENGroTe, 2LV A &MYy
YRELIZETERRETZLDICEHE IOV X LA
BbY2LEND 5,

2.3 HEEHAFEXT L

B3OV R U THEAERf,=100mm ($200mm) O
VA HVHET L Y AR BRHER LT, R LAY
HERER 3R T, 1 (k) v X% L, F2 (2
YRA=F) VA% L,, 3 (@B VA% L, k75,

L] [_4‘.! L:!
£,=375mm £,=—100mm £,=100mm

N

|

|

: I
& 2mmYe 7 7 A 23—

$400mm 12X ¢ 100mm L2 X ¢ 200mm L 2 X

K 3. 3y ARDEE

1LY R ERL &SI 3Ky > 2T EERAESE
X o THRERHMi 21T > 720 FHlZEE DOREE % X 4 12, HIE
FERZ5I1ICRT,

EERAHOAT L2¢ 100mm L > &

L.
6200m L X

BA4 . 3L > RO ENEH e



INZERHIE U 7OSER & B2 KBGEEE Y A 7 4 0BI% (] - I3E) — 3 —

-2
' r (mm)
BI5. 3V ARTELLINH Y —
RS yaErai

26 3Ky Y XRDARY MEF ¢2.47Tm & %55 Tz,
ZDZEPEIMV Y ART H2mmNT7 74 /38— 2
mm/2.47mm X 100% =81% LA EFEE T E 2 2 L 0345325
720

VYA L EV YR L,OBOEEES/NS O 3R >
XRDARY MEZ/INES L %25 2 EDERIICHD - T2,
FITVY AL &V >y X L,OREBES0mm & U CEER
2iTolc, WIEREZK 6 1TRT,

P (nW)

X 6. v MR T L 2O 3Ky v X
DI — DR TG

72 L, VYA LoV YR L, % TORFEEZ250mm &
L7zZECLOREENPSHEENTET, K7 74 /¥~
BB TELEYERIZ ¢370mm & 7257z b T PICERE
AT 2 ODIZIFEFBEFHTE %,

231 3HMULYRXRTEXLEXDKTZ74/3—~DA
LipvE
3V AR DWW TENRNFR 2 RNz, SlH
FEBOBZ I h o v —Y -7 —E =5 OHIHIZT7 74
N=LRU ¢ 2mm DT /3—=F v 2D CEBEEITo 72,
TNR—=F ¥ DT V=P - —F=F 2 T ITRT,

P47 .

EEEBEOREIZK 4 LRI TH 2, VA Lo L Y
A L, ¥ TOREHE#250mm M O270mm & U EER 2175 72,
R Z270mm & LTV > X L, &FEr o OKREGNE2ELT
286, K774 N=~D A K 130.034,W/0.053
uWX100%=64.15% £ %% 57z, —77, &% 250mm & L
TV X L, OFDOEREITOmm 25 DR E2ENLT 25
By, K774 N—~D AFZNE1F0.039,W/0.042, W X
100%=92.86% & 72 57z, Wb BFTOHEEME & DK<
o ley, ZOER BT 5 L v 2 XEEZ250mm & L
THERENIT0mm £ /NE Ko TH AFIENTL &5
2B ENGol,

2.3.2 3ML U XROBBEDRST

BV U RREDTY Y R & BB OV TEHEL 72,
SDT T AF v 7 vy ROBEBBERE ALY —F—% H
WTHIE LTz, FEEREEEORE %P 8 1R T,

L g L L: Ls

¢ 400mm L- > X
l / ¢ 200mm L > X

& 100mm L- > X R .
- L—HF—RT —F=F

7
+=_; +
- =0

B8 . 3L > X R DZE A IGH S SR

FEE Tk

@ sy RXBeEERE, v—Y—hroHE LY —
P—HF Y — =T — =S I ASTT 5, ASL
7oV —Y—HD T —p, BHET S,

@ 3Ky AL —YP—LL—YP—NNT—F=5D
BICEL, V=Y —RNT—F=F 2L 3KV AR %
BV —Y =KD T—P, EHET S,

@ P /P HBEREFET 5,

P ld34uW TH %, —H, 3V > XL HE STz



Py 13264 W THoTzo & 5T 3HL > XADEMEKIL26
uW/34y W X100%=76.47% L 7x o720 HZ 0 ZEIZ LD
IV Y ARDBREEZWET 5N TE S, AFar
T 7 VANV DRI TOZEBEBEIZI% TH >
72e £ T 3L v XZRDFEEHIZI0% X 90% X 90% =
72.9%Th %, FfE & DFE1L76.47% —72.9%=3.57%T
IZIEF—EH L T3, 3V Uy ARTIEEERIIETT 3
DOEREEFTTH S Z Enmdrolz,

2.4 RLRAFLBLIUKESXT L
INETOMENC L DBEIBEL -2 AT 4 %291

EFE (d2mm¥7 7 A 73—)

L | suse e cmksicans)
-

9. &Y A5 ADOEE

EY AT NI, (ot WO 3 O o
a2, 3L Y ARICE > TNEDORIE G T X 72
PEENMEICE PN 7 7 A4 N— XSS RDSINEE & 2
5hb, ZIZTiF, WKOEZBICHHEHTS 2KV AT
LEFRAT 235 Ui,

3. ¥

AR BENICHIA T 27912, L, (4400mm,
f,=375mm), L, (¢100mm, f,=-100mm), L, ($200mm,
f;=100mm) D3 DODTITRAF v 7 TV RIVL VR L $2
mm 77 ATy 7HT 7 A N=%Hw, IERIELE
R & BKRBBIEN Y A T A BEHIEL 12,

INEZHELIHAEDENEFRIC I > TROFLV VX
EROWERS G, NIFEDT7 7 A N=LiEETE, ERAL
HELRERABB S Nz, 2FEE 2 FERT ISEARDF]
F, REE#HT2ECHERAT 22, REFERTLHIL
bS5,

4. SHOBRE
KW TIREBIGERY 27 A RHF TS Lo Tz,

->7T, HENBRES® 2 ZLXHETH D, £, HAD
B A BRI W TR 2 088 H 3,

INERHIE U 7o 65 R0 X 2 KGR EN Y A 7 A DBF (E - i3R)

SEXH

1) V—=F—F 7T 4 7 AF 4 ROAPLFEEBME (20064E5)
XV A7) RS P1-6~P1-10, P1-17~P1-19,
P1-27~P1-28

2) IR AERE S Y 0 s Q004FEM) T REVR
X 7T 4 7 AY p oS P88~P8YI



	Sheet1



