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Design and Implementation of MQTT-based Standby Power
Reduction System in Z-Wave Network Environment

Young-Hwan Jangf, Seok-Cheon Park”,

ABSTRACT

Seok-Hwan Yoon'""

Recently, with the development of IoT technology and the increase of energy consumption, interest
in energy saving and energy efficiency improvement is rapidly increasing. In particular, in the case of
a device connected to a power plug with the power shutoff, a problem with standby power has been
raised. Thus technology development through a low power method such as Zigbee is in progress. However,
Zigbee, which is generally used, has a problem that a separate gateway is required because it is not
an IP-based technology, and there is a problem that it is not suitable for a traditional computer network
to which a variety of devices are connected. Therefore, in this paper, we designed and implemented a
standby power saving system using MQTT, an IoT standard protocol, in Z-Wave environment. In order
to evaluate the implemented standby power saving system, the same environment as the existing
Zigbee-based standby power saving system was compared and evaluated.
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Table 1. Implementation Environment

Classification Component Specifications
CPU Intel i7-7700 3.6GHz
H/W Memory 8GB
Ethernet SMSC LAN 9220 10/100Mbps Ethernet Controller
(ON) Windows 10
S/W Language Java, Jsp
Platform Eclipse Foundation, JDK 1.12, Android Platform
Test Device Galaxy s7,Asus Zenpad Z8
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Table 2, Standby Power by Evaluation Item and Usage Time (Continuously)

Classfication Standby Power (W) Using Time (h) Standby Power by Time of Use (Wh)
LED TV 82.97 6.2 514.41
Smartphone 17.49 3.7 64.71
Air Conditioner 87.17 2.3 200.49
PC 102.02 3.2 326.46
Notebook 38.7 4.7 181.89
Tablet PC 1542 2.1 32.38
Electric Fan 8.49 7.2 61.13
Set—top Box 11.97 6.4 76.61
Average 45.53 4.48 182.26
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Table 3. Result of Comparative Evaluation

o Applied Technology
Classification -
Zigbee (Wh) | MQTT (Wh)
LED TV 496.45 473.28
Smartphone 57.43 38.87
Air Conditioner 191.33 178.57
PC 322.69 307.37
Notebook 163.93 140.76
Tablet PC 25.1 22.97
Electric Fan 51.97 50.84
Set-top Box 72.84 60.08
Average 172.72 159.1
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