AT BIHLCA)S 54 LEDARIES] AT U Asual

Environmental Impact Evaluation and Improvement of LED Stand
by Life Cycle Assessment

SungSu Park, ChangSon Lee, BongGu Choi, HyeJin Seo, *Hwa-Cho Yi
Graduate school, Yeungnam University
*School of mechanical engineering, Yeungnam University
drddl@naver.com, dlckdths@naver.com, bgwrite@naver.com, seohaejin511@nate.com, *hcyi@yu.ac.kr

Abstract

It is a trend to use LED lamps which have high efficiency and long life time to save the
consumption of electricity. LED’s are used already not only in automotive, TV, road and highway
lighting but in many household as lighting lamps. One problem of LED lamps is generation of heat
which causes decline of efficiency. In this study heats generated from two different commercial
LED desk lamps depending on lighting time and effects on brightness was analysed. The
brightness levels of lamps were measured in a dark room. The temperature, brightness, and
electricity of each lamp were measured every 30 minutes. Lux per used electricity was calculated
and compared. By the experiment we could determine that temperature of lamp rise and
brightness falling with time. In this work two experiments are done to improve this characteristics
of LED stand lamp.
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Fig. 1. Comparison LED stand A with LED stand B for electric power and brightness.

3.2. BOM (Bill Of Material)
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Table 1. BOM of LED stand A and LED stand B

CO; Emissions
(kg COzeq)

Disintegration

Product Weight(g) Recycling rate (%)

time (min)

35 1621.8 90 5.69672

32 1695.5 90 6.69825
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Table 2. CO,-eq value of each life cycle steps

Life cycle A(kg COs-eq) Bkg COs-eq)
Row Materials 5.70 6.70
Manufacture 6.56 6.59

Transit 40.59 42.43
use 132.05 212.55
Disposal -2.29 -2.17
Total 183.63 266.10

3.5. EQFD (Environment Quality Function Deployment)
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3.7. QFDE (Quality Function Deployment Environment)
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Table 3. Selection of parameter

Analysis Improvements of .
. . Reason Selection
tools Eco-friendly design
Energy expenditure of Using stage has the highest
LCT . 0
using COy-eq value
Source Materials Effect of ROHS’ REACH O
regulations
Packing materials - X
EQFD
Repair Relation of durable 0O
Fastened method of Relation of repair and 0
segments dismantlement
EBM Packing materials Heavier than rival company 0O
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Table 4. Design alternative selection
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Table 5. Design alternative selection
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Table 6. Design alternative assessment
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Fig. 3. Time dependent temperature.
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Fig. 4. Time dependent electric power and brightness correlation.
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