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A Study on Developing a Teardrop LED Lighting Fixture and Economic Analysis at
Industrial Clean Rooms
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Abstract
On the electricity consumption in Korea, the lighting sector takes about 17% of annual total electricity consumptions.

In the midst of higher interests on energy conservation measures, design and choice of energy-saving lighting fixtures

have been more important. With growth of technology-intensive industries like advanced material, semiconductor, and
biotechnology from the 1980s, needs for clean room and thus illumination at clean rooms have been increased. In this
paper, development, specification, and features of a Teardrop LED(hereinafter TD LED) lighting fixture as replacement of
Teardrop florescent lighting one that has been popularly installed at clean rooms were presented. Also we performed

the economic analysis of return on investment(ROI) about energy savings by the installation of the TD LED lighting

fixture at a new-built clean room. The economic analysis showed that the new-developed TD LED lighting fixture would

be able to withdraw the initial installation cost within 4 years. Lastly, improvement directions and development plans of

the next TD LED lighting fixture for wider applications at clean rooms were described.
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Fig. 1. Existing Teardrop Florescent Lighting Fixture
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Fig. 2. SMPS on TD LED Lighting Fixture
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Fig. 4. Longitudinal Section on TD LED Lighting Fixture
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Fig. 5. Cross Section on TD LED Lighting Fixture

Table 1. Detail Specifications on TD LED Lighting Fixture

Type Content

Model TD LED 45W

Electricity(W) 45W

Size(mm) L2,400xW27xH21

Color temperature(K) 6,500

Input voltage(V) 100~240

Power factor 0.9

Luminance efficiency(Im/W) 4,050

Beam angle(®) 140

Color rendering index(CRI, Ra) 80

Weight(kg) 4

Life span(Hrs) 70,000
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Table 2. Details for Patent on TD LED Lighting Fixture

Type Content

Application number | 10-2012-0105236

Application date 2012. 09. 21.

Applicant Nepes ENC, Inc.(1-2012-049473-8)

Inventors Young Joon Choi and two members

Invention name LED illumination device
Energy saving and high illuminance driven LED

Technology area lighting fixture that is easy to manufacture,
install, and maintain after installation

Fig. 6. Perspective on Patented TD LED Lighting Fixture
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Fig. 7. Cross Section on Patented TD LED Lighting Fixture(Line IV ~IV

on Fig. 6)
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Fig. 10. Installation of TD LED Lighting Fixture(1)
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