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ABSTRACT

The relationship between organisms and optical radiation cannot be discussed without relying on some knowledge from

illuminative engineering. The lumen method is an important and easy-to-use method for appropriate lighting design. It is

also effective when using LED or other newly developed light sources. In this relation, light supplement, plant factories,

seedling factories, insect pest control, and fisheries represent important keywords. In this paper, some results of our studies

on the cultivation of photosynthetic algae using artificial light; these algae are used in fishery and seedling production.
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Fig.1 The construction of experimental facilities
The culture tank having a water-bath covered wholly with fluorescent luminaries. It has the functions of aeration

control and washing sterilization.
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Fig.2 The layout of experimental facilities

Luminaire{L N1 ~ LN9}
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The left part includes a washing water tank, filters, electric operated valves, a CO, steel bottle and pressurization
pumps. Center part includes luminaries, a cultivation tank, a water bath and a drain. Right part includes a heat pump

unit and an electric control panel.

HL7. EEfodERE, 8067 v 72 EE LR
S E % I O REERE 04 B 2 1R IFRE 7 { BT & 5 Ik
B, IFIFEERECHEETE S LI L. HIAGE
X, BEFRINTRS Iy TOHRTiEar /87 T
WHEER AT 256W 2 v 87 M3 EEEFOLE#E
Y9 v 744 (FPLSOEX-N, WA T EIREEM, B
560mm, EIEAFEH4600 Im, KBR) PEETE 3, H
~133310mm X 200mm X 1040mm O HEEER 7 L A
BIOMALEYWEL, WEERLC, vr—F R LR
BREAEL -

4.2 BEEENSTEEEONREFIEE

B ST © OFTE PPFD 1, £9300umolm °s ™' &
L7, BEICHET 3 L21000 x iIC70 5. EBOKGT
T, RERDBEEREPEEL, WELEINIHED
309%3#4 27000 Ix % HIEEEHE L L7z,

SMEICKR LTI, BEERSEEFEIREE LT
WaZEnL, BB 7% & & A1A450mm,
£2330mm OMEF LML CEE L. Fffge LT
L L 72 B2 RE i O FREE S 1

S= 2 X7x0.33mX045m=0.03 +ecvrereeererearaanes (3)

o, FHERR)EHCBRELEET v AR R
T 5%, QROFHEICHNERREE R, LT ELTTo 7.

E=27000Ix, F=4500lm, U=0.34, 77=0.55*4, M=0.70,
$=093 (md)

Zh o HfEEQRICRALTHED S ¥ 7RI N I

N=27000 % 0.93/4500 < 0.56 < 0.55 X 0.70 X 0.85 X 0.86=

Lz,
EEROHENBLCE, T TAREARE Lz, L
Mo, EERD L FHISH L EIEER, 27150 k(=

27000X 36/35.8) & 725,
4.3 EBOHEFEIBEREER

e L - R B OAERRIC X 2 6 2RIER, &
ELRA6%, BoeH4E BZOIOELI T E 7. $hiEF O
EHEMEE, EEED1500K%E%20em &L, EARA
FEELTIAEKEE XOKET S ROBEERTVE
SH7HEEL, BIEMEIE, 6om & Ui, £/, KPEH
Mk, AT sBABEOMOKENER%Za L L
T, Tem EwFiZIlRE L.

REHREEIC IR T % IRRARR B TR C OB IR
BEX, BIER FOSKESIET41800 Ik 257z, #IHFS
PR EE I fRASFER070% 3T 5 L 29280 Ix L 7e b, HEERE
27000 Ix IR LT, FHETHLNLELET v T ORE K
b, 27150 1x EEE I NI L, EHIER, 108%
OWEE o7, CRERAOIEERECEHICA W
5 v FNHF, BBy, EAERERE U OREIRTHh
HERE B DEREES b, ThEEROBEAE
b LT, REFEIEESEE L EHEERE L 0ER
BHFRTELIHEATHS LEZONS.

MHIEE L D 8 %E L oD, HHBEREDK
BHR L 720, MHERSBEC D LEZLND, BE
HEFE (RARE/ FEEE) 1359070 & 72 b IRIE BRI
IHER AT

B AR CHAT 5 2 L 2R L L EEEOR
HARTVEEL 7261, HEEEEREmTO PPFD 1L, K
30umolm “s & L, HEMOMIRE, BHEEARD
Seh st RS % 2 18 L P9~ 380mm X 1570mm X 1350mm (R

9+

G5B wrevererrrare s (4) =190mm) D IINHIBIRAR TR R E/KEDL0 12725 & 5
182 BU&EE #I1E H45 FHIE

NI | -El ectronic Library Service



The Il lum nating Engineering Institute of Japan

BlfEL 7z

SEHIRREE X, FHECHB S N iR EE o BTy
BREESTT pemol m s 2 LT, 91.7% D346 umol m 2s™!
Eholz, BIEICAW - TEIAEE 3, K500 1R
BEELTBD, 7 v 7 OXREMERRIZHE R OFI5
NEb, iz, BMEOFENIC X 2BEMETIZ095 L4
EINDD, BFRIF0BX095E RS, Lo
RIETE B (Ei) 1%, Ei=24916/(0.95 X 0.95) =27608 Ix & ¥
SN, FHEMEL EHEDEIZIZLA L RWEEZ bR
7z,

*4) FOIY3 WREHAIGTHEW 8% » 744 (THREKE
DEEREOBELRIZ074 (EAME), RBRBECHFRET 2 1
mm EW 7 7 VL DEERIZ093 (v SE), 5K
BE» ST 2 0RERES Y THREEOHBER RT3 -
LI L DMEMRET 2080 (REM L¥+5L, RMEBRBD
TFHIFBEZE (1) 120.55(=0.74X0.93x0.80) L 72 3. EAIREA
RUBIUBEYE 713, ERMAEHEIC L -HEE BFEM
I3, M.

5. 8bDHIC

PLED & 5 12tk % Fv TEYA~RBEEE 247 5
e, REREREAEESTHy, EHIEENS

4, LED OFHshRm ESER a7 b E3h
THEIN TV R, KEFIRERZEARL T2 A TESE
EYRIEOSE T, XFENES Y FRHD I v 7ic
TR MEL, EBRA & U TS0
AT 2GR REEANCILTALYL. Z20ThH

(B %)

Bry

JE B D &L B
FFEDES

FE R B EE o FE )
SRR

ZRHE

o b
BIFS 25 L

{R5F

© 00 N O g b W N —

AT - KITRRETORHSE

FEH IRy HRHE o) B TIEC-004  (2005)

ITEERIR AR L CHEY TSI HE T 2617 & asHEin
L, BZEEMEETIZ20044F D &5 20065412 5513 T Fr&EilE
DHLENTY. LED 0N % Rk 3 HEsEES N, R
BROBANABEL 2D D0 Hh 5.
DIROERIEFND 5> R 256 L EWElD S B35
BO2BY LI TEARTNE RS, 21T, B
I CEbNFHIER B & QB EoEE %2 K
D, BELEBEAEIY IaL—vavifT52LTh5,
BEEEIEIE I L Z0HITH Y, 2B TRTONEY
FEETEICCHEREZREITRE LEZ TV 2,

SEXM

(1) WHER, |RE— WOAE, & EEA  SERE KB
BIEBRAEG, £BL%L ROy L UREERIC BT 5 EH
RIEROBIR L I X 5 BB EAM, BEH CE, pp.28-35
(2007) .

(2) GhEEE LR H%E  LED O BHKES B~ EH~E)
REEFE 200449 A 5~20054E 3 H&, 2005485 A%, 2005
F£7H5~8HA% (2004, 2005).

T514-8507 =EEETIEERT1577
ZEREREGEYM TR A R B sy
Department of Environmental Science and Technology,
Graduate School of Bioresources,

Mie University, Tsu, Mie, 514-8507, Japan

E-mail: murakami @bio.mie-u.ac.jp

Al Rl ERISE4R

F AT FEHRISHE4H

BliA M : 63019

S BRI - 4721

% ORI 240M

HuATTE BRI (B4, W G, K4, B85
FAX, £BIIREER) 2WHHD > 2, HLF
EFTEHLAATE Y,

HEEA WRBEYSEBR PN=tig
T101-0048  FRAFUER T MH X ¥ R MT2-8-4
TEL : 03-5294-0101 FAX : 03-5294-0102
E-mail : ieijkenk@sepia.ocn.ne.jp

J. Hlum. Engng. Inst. Jpn. Vol. 91 No. 4 2007

183

NI | -El ectronic Library Service



