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llluminating Characteristics of an Incandescent Lamp
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SUMMARY

Motivated by the need for developing the more efficient lighting system for light culture in the greenhouses,

this paper aims to predict the illumination of incandescent lamp according to various levels of lighting and

various kinds of the lamp

The results obtained in this experiment are summarized as follows:

. The general equation to predict the illumination according to the kind of incandescent lamp and the
a+ bx+ cx’

installation height was suggested as y=

arbitrary constants.

1+ dx+ex + i

[I], where a, b, ¢, d, ¢ and f were

2. Maximum illumination of hat-covered lamp of 60W was 1.2~1.5 times as many as uncovered lamp.
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. Maximum illumination of yellow color painted lamp of 100W was 1.3 times as many as unpainted lamp.
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Fig. 1 Schematic figure of hat-covered

incandescent lamp.
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Fig. 2 Schematic figure of color painted
incandescent lamp.
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Fig. 3 Comparison of illumination affected
by the distance above ground level
and equidistance from the center of
a circle ‘perpendicular to vertical line
under the lamp of 100W.

1o
BN
Il
N}
oX

E 1o Aol th AHoRRE NP5
A2 ¥l 80, 100, 130, 160cme] tHﬁ& $rE o

gdgles Z+ Ao AdAdsE 2T 0992 i}
Ejwkt),
& E9W 100W HUEFE AHUOZHE 80cm

golo] XY A% WAF
%9
3 WF xol
e e
Aol of

22

)

FA vz ot #
® 19049 HF a b, ¢ d e A &
< Al Y3 178.61x7F BTt
Yoz NAFTOZREH xUF WoiA
& 2EE AEH d F QU

=
=2
dFol AELEREH 80em £
Al
2]
2

‘_
}_E‘_

o
=

2= W

o & o _‘.:_
Ag vl o2 HAM9 oxe
42%, H2A 01%=2 YERgod
o) 3.6%, HA 0.1%,

of 3 Ad@s S
Hdj
100cm8 2=
l300m-4 AL+ AU
0.9%, HA 0.1%, 160cm? 3= A 0.5%, F
2 01%2 Yey Agert 542 ¢ 4 th
¥ 4= 60W WIS S PO ZHE o] g,
100, 130, 160cm®] A A3 S A$-9 wiad z
SE WG5S HAF bR ol AE V|FLR

r°"

Table 1 Coefficient obtained for eq.(1) to
predict the illumination at each
height above ground level under
incandescent lamp of 100W

Height

above the Coefficients

g [ e[ Ja]e ]
80 {178.66]-1.22|5.6e-4|-0.01|2.3e-4| - 1.4e-6
100 [117.84|-0.80(4.2e-4-0.01|1.4e-4| ~8.2e-7
130 76.41|-0.54|3.2e-4 | -0.01[7.1e-5| ~4.1e-7
160 54.751-0.39(2.0e-4 [-0.01|4.2e-5| -2.6e-7

Table 2 Comparison of illumination between
measured and predicted

Distance Measured | Predicted Error
(cm) (Ix) (Ix) (%)
0 178.6 178.7 0.1
25 158 157.6 0.3
50 1134 114.6 1.0
75 80 78.1 2.4
100 53 53.6 1.1
125 37 37.9 2.4
150 27.4 273 0.3
175 21 214 1.9
200 17.2 16.5 42
Mean Error (%) 1.5
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Fig. 4 Comparison of illumination affected
by the distance above ground level
and equidistance from the center of
a circle perpendicular to vertical
line under the lamp of 60W.

Table 3 Coefficient obtained for eq.(1) to
predict the illumination at each
height above ground level under
incandescent lamp of 60W
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Fig. 5 Comparison of illumination affected
by the distance above ground level
and equidistance from the center of
a circle perpendicular to vertical
line under the lamp of 30W.

Table 4 Coefficient obtained for eq.(1) to
predict the iltumination at each
height above ground level under
incandescent lamp of 30W

. bgsieg%e Coefficients
ground
level(cm) a b ¢ d ¢ !

80 [100.45,-0.80| 4.2¢-4 |-0.01| 2.5¢-4 | ~1.9e-6

ab}gsiag}gle Coefficients
ground
level(cm) a b ¢ d ¢ !

80 39.97|-0.37|3.0e-4{-0.01|2.7e-4| -2.1e-6

100 63.33/-0.36] 1.6e-4 | ~0.01| 1.8e-4 |-8.5¢-7

100 [28.88|-0.23|1.7e-4-0.01|1.7e-4| - 1.1e-6

130 42.08(-0.34|-8.1e-6| -0.01 | ~8.5e-5| -7.4e-7

130 [17.52|-0.17|2.6e-4-0.01|6.5e-5| -4.6e-7

160 32.29(-0.26|-8.9e-5|-0.01| 6.0e-5 |-5.3¢-7

160 12.59]-0.10| 1.6e-4 | -0.01]3.6e-5| —1.9e-7
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Fig. 6 Comparison of illumination affected
by the distance above ground level
and equidistance from the center of
a circle perpendicular to vertical
line under the hat-covered lamp of
60W.

Table 5 Coefficient obtained for eq.(1) to
predict the iflumination at each
height above ground level under
hat-covered incandescent lamp of

60W
Height -
above the Coefficients
ground
level(cm)| 2 b c d e £

80 }150.34|-1.54| 2.7e-3 |-0.01} 3.2e-4 | -2.2e-6

100 |104.32|-0.90| 9.7e-4 |-0.01| 2.1e-4 | ~1.4e-6

130 56.01{-0.45| 3.1e-4 |-0.01| 1.2e-4 | -7.7e-7

160 | 38.07,-0.15|-3.3e-4|-0.01] 1.1e-4 | -5.8¢-7
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Fig. 7 Comparison of illumination affected
by the distance above ground level
and equidistance from the center of

a circle perpendicular to vertical
line under the painted lamp of
100W.

Table 6 Coefficient comparison of calcu-
lated equation at 160cm height
with painted light (100W)

Paintinted Coefficients

color a b c d e f

Red 48.05(-0.49(5.2¢-4|-0.01|7.0e-5 | -5.0e-7
Black |50.15|-0.46|5.0e-4|-0.01|5.4¢-5| -3.8¢-7
Gold 51.35|-0.42]5.7¢-4 | -0.01|6.0e-5 | ~2.9¢-7
Green {53.07|-0.61|8.0e-4[-0.01|5.5¢-5|~4.1e-7
No painting|54.75{-0.39{2.0e-4 |~0.01|4.2e-5 | -2.6e-7
Silver [55.04{-0.47{7.0e-4|-0.01|6.1e-5| -3.1e-7
Yellow [68.821-0.75|1.2e-3{-0.01|5.5e-5| -3.5¢-7
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Fig. 8 Comparison of illumination affected
by the distance above ground level
and equidistance from the center of
a circle perpendicular to vertical
line under the lamp of 100W.
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vertical line under the hat-covered
lamp of 60W
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