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Empirical Research of Energy Saving based on Measurement of
The Consumed Power of University's Electric Vending Machine

Kim, Joeng-Hoon" and Kim, Jeong-[n"'f

Dept. of Industrial Economics, Chung-Ang University, Seoul, Korea

ABSTRACT

This study measured the amount of electricity consumed by the vending machines installed on campus and aim
to come up with measures to address excessive consumption of electricity. We chose 10 universities located in the
city of Seoul and Gyeonggi province and measured electricity consumption of 10 vending machines installed in
each university. We then calculated annual electricity consumption of the machines based on previously calculated
electricity consumption of 100 samples. According to the result of the calculation, it is estimated that the machines
studied on consume 700 KWh a year. This amount could translate into approximately 3,000 tons of annual carbon
emissions and 640 million KRW in annual electricity bills. It was also found that there is a significant difference
between ordinary vending machines and machines certified for being eco-friendly and energy efficient, in terms of
electric power consumption. It is expected that, if the ordinary machines are replaced with the eco-friendly and
high-efficient machines, 640 KWh of electricity, 300 kg of carbon, and 61,640 KRW in electricity bills would be
saved, which means 28% saving in energy, emissions and bills. In conclusion, we determined that, as one of the
ways to reduce electric power consumption and carbon emissions, old vending machines on campus could be
replaced with eco-friendly and high-efficient machines.
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Table 1. The selection of universities to measure a con-
sumption electronic power of vending machines

Area University

Chung-Ang University (Seoul)
Han-Yang University

Area I; Korea University

in Seoul Seoul National University
of Science and Technology

Metropolitan Soongsil University
area

Gachon University
Anyang University

Area [[;

in Gyeong-gi Chung-Ang University (Anseong)

Pyeong Taek University
Hankyong National University
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Table 2. The result of measuring a consumption of
electrical power of vending machines on 10
universities in metropolitan area

Consumption ~ Eco-friendly Non-eco-friendly
of electrical vending vending
power machines machines
Numbers 100 39 61
Total (Wh) 26,407.9 7,408.8 18,999.1
Average (Wh) 264.1 190.0 311.5
Standard 105.5 113.3 105.5

deviation (Wh)
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Table 3. CO, emission per hour result from vending ma-
chines on 10 universities in metropolitan area

CO, emission Eco-friendly Non-eco-friendly

Lanti vending vending
d ty machines machines
Numbers 100 39 61

Total (gCO,) 12,287.6 3,447.3 8,840.3

Average (2CO,) 122.9 88.4 144.9

Standard

deviation (2CO») 49.1 14.4 50.8
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Table 4. The effect of reducing a consumption electronic power result from replacing non-eco-friendly vending

machines to eco-friendly vending machines

Share of eco-friendly vending machines (%)

Predicted electric power consumption(Wh)

Predicted CO,

emissions (gCO,)

(Share of non-eco-friendly vending machines, %) Eco Non-eco Total (reduce)

39 (61) 7,409 18,999 26,408 (0) 12,287
50 (50) 9,498 15,573 25,071 (—1,336) 11,665
60 (40) 11,398 12,458 23,857 (—2,551) 11,100
70 (30) 13,298 9,344 22,642 (—3,766) 10,535
80 (20) 15,198 6,229 21,427 (—4.981) 9,970
90 (10) 17,097 3,115 20,212 (—6,196) 9,405

100 18,997 0 18,997 (—7,411) 8,840
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Fig. 2. The effect of reducing a consumption electronic power result from replacing non-eco-friendly vending machines

to eco-friendly vending machines.
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