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Abstract: An LED (light emitting diode) has the advantages of lower power consumption, energy saving,
high efficiency, long lifetime, and environmental friendliness so that it has been getting the spotlight as a
next-generation light source. Thus, the application range of an LED has been extended to various fields
including indoor and outdoor lighting. Recently, the high efficient LED lighting has been developed, an
LED has been extended its market rapidly every year and is expected to replace the general light source
within near future. In this study were measured electrical and optical properties for 6 types of LED bulbs

which are being developed to replace the general incandescent lamps, and were analysed under the

standard of the omnidirectional lamp required by the Energy Star,
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Fig. 1. Typical bulb shapes (not to scale).
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Table 1. Requirements for all lamps and omnidirectional

lamps.
All Lamps
Criteria Item Energy Star Requirements
Lamp must have one of the following
designated CCTs (per ANSI C78377-2008)
consistent with the 7-step chromaticity
quadrangles and Duv tolerances listed below
Correlated  (see Appendix A for more information).
Color : Target
Temperature 1}10(r:r(1}nTa CCT(K) and a:zrf:ltelzﬁze
(CCT) and tolerance
Duy 2700 K 2725 £ 145  0.000 +
3000 K 3045 £ 175 0.000 = O
3500 K 3,465 = 245  0.000 + 0‘006
4000 K 3985 + 275 0.001 + 0.006
Cnlm.- Minimum CRI (Ra) of 80. In addition,
Rendering

Index (CRID)

the R9 value must be greater than 0.

Power
Factor

W and for low
no minimum power

For lamp power < 5
voltage lamps,
factor is required.
For lamp power >5 W, power factor
must be = 0.70.

Note: Power factor must be measured
at rated voltage.

Omnidirectional Lamps

Criteria Item

Energy Star Requirements

Minimum
Luminous
Efficacy

- LED lamp power <10 W
: 50 Im/W

- LED lamp power =10 W
: 55 Im/W

Luminous
Intensity
Distribution

Products shall have an even distribution of
luminous intensity (candelas) within the (°
to 135° zone (vertically axially symmetrical).
Luminous intensity at any angle within this
zone shall not differ from the mean
luminous intensity for the entire 0° to 135°
zone by more than 20%.

At least 5% of total flux (lumens) must be
emitted in the 135°-180° zone.

Distribution shall be vertically symmetrical
as measured in three vertical planes at (°,
45°, and 90°. See Appendix B for illustration.
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Fig. 2. The image of selected LED bulbs.
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Table 2. Measurement results of
and optical properties.

electrical properties

Electrical Properties

Lamp Power Power
Consumption V(Elvtalge Cu[r:i:nt Factor
[W] [%]
A 6.7 229.93 0.05 0.83
B 6.0 99.96 0.06 0.99
G 92 219.98 0.04 0.98
D 125 219.91 0.06 0.99
E 12.7 119.96 0.11 0.99
F 109 21999 0.05 0.97
Optical Properties
Lamp Total  Luminous CCT [K]
Flux Efficacy Measur Nofiiinal CRI
[lm] [Im/W] ement
A 209.96 31.34 4,093 4,000 68
B 421.05 70.18 2,919 3,000 83
C 796.06 86.53 5,077 None T
D 915.7 73.20 2,612 2,700 80
E 845.04 66.80 2672 2,700 80
F 743.42 68.20 2,629 2,700 82
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Fig. 3. Results of the color rendering index.
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Fig. 4. Results of the luminous efficacy.
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Fig. 5. Diagram of omnidirectional lamp zones.

Table 3.
distribution.

the deviation[%](between the
average luminous intensity

Measurement results of the luminous intensity

the rate of
total flux in

Lamp Vvale ﬂforel:rgiclz;;n?ilse?f from e v
Min/Avg Max/Avg 1R zoe
A 74.35 48.49 3.70
B 93.15 91.67 1.07
c 92.77 86.56 0.94
D 15.26 13.42 11.58
E 19.23 11.52 10.00
F 16.82 18.33 9.74
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