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Light Intensity and Spectral Characteristics of Fluorescent
Lamps as Artificial Light Source for Close lllumination in

Transplant Production Factory
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ABSTRACT

Light intensity and spectral characteristics of different types of fluorescent lamps were tested to investigate their
possibility as the artificial lighting sources for the close illumination applied in the transplant production factory.
Photosynthetic photon flux densitiy(PPF), illuminance and irradiance for all lamps decreased logarithmically with an
increase of the vertical distance from the lighting source. The fluorescent lamp specially designed for plant growth
(PG lamp) showed a maximum spectral irradiance at the wavelength of 660nm. However, it showed lower
irradiance than that of a standard fluorescent lamp at the range of wavelength between 500 and 600nm.

On the other hand, PG lamp showed higher PPF and lower illuminance than those of the standard fluorescent
lamp. The maximum peak of spectral characteristics for both of the single and twin three-band fluorescent lamps
was shown at the wavelength of 545nm and the next peaks were shown at the wavelength of 610nm and 435nm,
respectively. Since the red fluorescent lamp has a narrower peak at the wavelength of 660nm, it may be useful for
the supplementary red lighting. For three of standard, single three-band and twin three-band fluorescent lamps, the
values of conversion factor for converting illuminance to PPF fell within the narrow range from 76 to 791x/ ymol -
m~? - s, However, for PG lamp, it was 29.7Ix/ gmol - m~2 . s™!. Also, the values of conversion factor for
converting PPF to irradiance of fluorescent lamp used in this study ranged between 4.85 and 5.34 ymol - m~2 - 57!/
W .m™?

ZF Q2 8-o](Key Words): <! 3 F(Artificial Light), 337} = (Light Intensity), & 3}E AJ(Spectral Characteristics), 2}
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rescent Lamp)

TE ATE 1979 E 5ER ST 48 7 EMEFAR FEHAUS
* ARG S sAYE $971 AT

—-591 -



27N ASHA] 23 W 463 1998d 129

1. M B

A F H4EANY B, FF Y FAL B 23
of ma}t @227 fEd] ¢AY 5o dig B0l
oA ok ¥29 BE AAaaeE A8
82 #rlgo] 2757 WE] BN} AEA
Al o] #4437t AR 2 Qe SHed SEI IR
9 RA NS A JEELTHCIG HET
B olgt FP)elA olFA AT A HEFFLS
F49 FHol wet g o] 8%, AFF 0189,
HEg 1249 B43 59 37HA gz 7¥
2o dA el B35 e SEIFL Y
F ol3gozA AulEste ARE wol Ao
E 28 QA3 rte] 38 Yo 23, H
¥ o83 4ETFIME AAFE o83 §
B7F o] Fo|A7) BEe] 7]1F ofste] wat FAol
LY BE AgF oz gaste Ho| Erbsdih
Tetx AFF hFFe YEAAY, AZFDE
AHEE FUAQA A2 BE AT EEA
o|FojA 1 e} of &Y ZAMYE, FEE, A4

2 R S A

E 5% AT FstolA EgAoz gibsr) 9%
AEE P49 488 dF= §%3] FRH 3 9]
t.

@ =olo & Hoj A

BN
Qa9 gy Ree AASA B
g

= A g
Az kot 250 BAAY A et golF
IR & 27t FF8A solvtn Aot
SR AAYEI 2o @A A4 4
S5 5371 37] Wil AFFY AET A

Bare] o) Foid H ¢ BAMAG AFH| 7 ol
£ 3ol 97 Hh

A AFFY 4E3H FLo2E nehtE
85, 2 YI=S, YP3o| 3= A}%—El 91
o o) 7hed nhIESSH e geolE
$ BEZEEL §Oou A AP £E F 430
Zsto} 42339 27 294 BF FUo2A

T

Tt Y, PJ5L 1QUEESS 2
=T vdA 42 Got Fo|gF
2ol ZAujetns = 294 Fde
52 Ut o|A7A Felare] it
VEFLoRA FFFE AHES = o) ¢
2oh. H2o Za HEE(199a, 1996b), Kim
(1996)2 A3 F3tol A FH I8 AAFY T4
Y 548 797 A 4¥oA Bdoz Y35
S AHEE u o, kA 889 A v
e S AHEY] AT PR §
B35S F9oz AMEE ub UK, 1998). 2#ut
FUo] RFH e FEF dilME 4 %E
g e ¥ AEANE BEE FHE Y B

T 540 A Fug 2 29 A a2
S A7 AYolth g B AFE Fe] B
FHA Qe FL BFFTE doR JEQANS &
Y FZE ¢ B4 B4 Y5 A3t 49

flo rir

[

o 7

Gl
=]
o

o

>

2

i

#
¥
g
ks

KX
=
=

2. Mz @ gd

.
&

N

3

>

ofo
ogt

2]
=]

oln

HETHY 2HZ2EE FE02ZM ¥P59 B
ZE 9 2% EAL EYsux B 19 AAE
vtel e 6F 7Y FFFS AF AT B 194
FL AF2 Y SEA7E)AA A3 A&
% 83 ojct. o] 7hd] FL20SD/183} FL20SEX-
D/18& z+zt vt 23§ HFF (o8 “YrkF "ol
2t At dF3ATYFF (013} “AdF3HFE "0l
gt Aol sFEH, P80 FFN4E A=
t}.

¥, FL20SPG/18= A EAulE FF5(ol3t
“PGE"olgt FghHog AMgE 1 9lon, FL20S - B
¢} FL20S - R Z+& FAa A9 G332 et
Ut 3ot DULUXLSSW/21-8402 OSRAM

~592 —



HEEFHY ZH2PS ATFEe2A I35 $3E ¢ 2%

Table 1 Specifications for fluorescent lamps tested in this study.

54

Lamp? Dimension” Luminous” | Light" | Luminous®
Type Model wattage | Length | Diameter flux source efficacy
(W) (mm) (mm) (Im) colour (Im W)
Standard FL20SD/18 18 580 28 1,070 Daylight 59
Single 3-band FL20SEX-D/18 18 580 28 1,380 Daylight 77
PG FL20SPG/18 18 580 28 420 - 23
Blue FL20S - B 18 580 28 250 Blue 14
Red FL20S - R 18 580 28 700 Red 39
Twin 3-band DULUXLS55W/21-840 55 533 17.5 4,800 Cool-white 87
1 Specification is originated from the manufacturer’s catalogue.
D Luminous efficacy is defined as the ratio of luminous flux to lamp wattage.
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Fig. 1 Variation of photosynthetic photon flux
density(PPF) affected by the vertical
distance from the different fluorescent
lamps as light source.
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Fig. 2 Variation of illuminance affected by
the vertical distance from the different
fluorescent lamps as light as light
source.
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Fig. 3 Variation of irradiance affected by the
vertical distance from the different
fluorescent lamps as light source.
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Fig. 5 Spectral characteristics for single and
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Table 2 Conversion factors among photosynthetic photon flux density,

irradiance for different fluorescent lamps
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Light source
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FL20SD/18 78.2 527
FL20SPG/18 29.7 5.09
FL20SEX-D/18 76.2 534
DULUXL55W/21-840 79.2 4.85
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