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ABSTRACT

In Korea, the dependence on imported energy is very high, and research to reduce standby power is being conducted
based on Zigbee, a low-power technology, to reduce wasted power and improve power efficiency. However, because
Zigbee is not an IoT standard protocol and is not network-based, it is necessary to build a network with a separate
gateway, and research on standby power is insufficient because the standards for international power consumption of
devices are ambiguous. Therefore, in this paper, we applied the IoT standard protocol MQTT to the existing Zigbee
technology to build a network network without a separate gateway, and designed and implemented a standby power
reduction system that collects standby power degradation and user patterns. As a result of evaluating with the existing
system, it was confirmed that about 7.11% of standby power was consumed compared to the existing system.
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Fig. 2 Overview of Existing Standby Power Reduction
System
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Fig. 3 Overview of Proposed Standby Power Reduction
Algorithm
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Fig. 4 Structure of Proposed Standby Power Reduction
Algorithm
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Table. 1 Implementation Environment
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Fig. 7 Implemented of Client / Server Screen
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Table. 2 Evaluation Data and Standby Power Measurement

Classification Electric Value (W) h?;:gi?;ﬂii?&g)
PC 2,320 3222
Notebook 240 104.3
vV 1,050 129.6
Printer (Large) 176 37.4
Printer (Small) 96 25.9
Heating/Cooling Device 10,800 1,102
Refrigerator 10.2 32
Coffee Port 12,000 1,875
Microwave Range 5,380 1,992.6
Electric Fan 320 86.5
Lighting Equipment 1,320 136.1

B =Rof| A L&t Zigbee-MQTTE 283t A4}
e 7|8k 7)1 A7 AlA" HwE ffs) 7]E
IEEE 802.15.4az2 288 A|28]7} | mg7te 29
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Table. 3 Result of Comparative Evaluation

Classification IEEE ?\2{2}1.)15.4& Propoz;(/lh S)ystem
PC 304.3 282.5
Notebook 97.1 82.7
™V 117.2 95.5
Printer (Large) 34.7 27
Printer (Small) 24.2 16.5
Heating/Cooling Device 1,004.8 987.8
Refrigerator 3 1.8
Coffee Port 1,788.3 1,664.4
Microwave Range 1,898.4 1,751.3
Electric Fan 76.8 67.3
Lighting Equipment 126 108.8
Avg. 497.8 462.3
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