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Abstract

Universities are known as energy-intensive organizations, so they should try to save energy. Therefore,
in this study, the lighting of restroom in university is searched for ways to save energy and sustainable.
For the study, we figure out present status of usage lighting devices and set up three scenarios. After that,
we assess and compare their eco-efficiency indicator by using electric energy usage and lifetime of the
bulb as factors. As a result, the scenario 3 of this study has 77.547 times better eco-efficiency than the
standard lighting.
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<Table 2> Number of times using the restroom
on weekdays

The number of times
Monday 42
Tuesday 23
Wednesday 42
Thursday 37
Friday 38
Average 36.4
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<Table 3> Lighting time(min) on the weekdays
Actu(ai)tlme Wasted time | Total
Monday 113 (2.7) 319 432
Tuesday 107 (4.7) 212 319
Wednesday 178 (4.2) 301 479
Thursday 96 (2.6) 334 430
Friday 113 (3.0) 323 436
Average 1214 (3.44) 297.8 419.2
(A): Average usage time per one time
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[Fig. 1] Restroom usage status on Monday
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[Fig. 2] Restroom usage status on Tuesday
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[Fig. 3] Restroom usage status on Wednesday
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[Fig. 5] Restroom usage status on Friday
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<Table 4> Lighting for each scenario
Three LampLi ht emittin, e Operation time
g. & Ultrasonic sensor | Doorknob sensor (min)
wavelength lamp diode lamp
Standard 7 - 7 15
Scenario 1 - 7 7 3.44
. 1 - 1 3.44
Scenario 2 1 . . ®)
. - 1 1 44
Scenario 3 i 1 N 3(B)
(B): Actual time in <Table 3>
<Table 5> Electric power consumption (Wh)
Monday Tuesday Wednesday Thursday Friday Average
Standard 1,310.40 967.63 1,452.97 1,304.33 1,322.53 1,271.57
Scenario 1 403.24 321.85 517.51 392.60 420.11 411.06
Scenario 2 142.58 121.08 197.27 132.74 146.49 148.03
Scenario 3 87.74 74.51 121.40 81.69 90.15 91.10
< > - i
Table 6> Results of Eco-efficiency and Factor V. 7E:| %

Eco-efficiency Factor
Standard 14.156 -
Scenario 1 243.272 17.185
Scenario 2 121.595 8.590
Scenario 3 1097.737 77.547
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