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Design and implementation of a low-energy consumption high-power integrated
smart kitchen appliance control system
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Abstract. With the acceleration of urbanization and the continuous improvement of residents’ living standards, the demand for smart kitchen
appliance systems in terms of energy saving, environmental protection, and intelligence is increasingly enhanced. To address the issues of
high energy consumption, slow response, and insufficient intelligence in traditional kitchen appliance control systems, a smart kitchen
appliance control system with an intelligent touch-control module, a variable-frequency drive module, and an intelligent sensing and
communication module as its core architecture is proposed. Multiple cutting-edge technologies are integrated into this system. Firstly,
capacitive touch technology and infrared gesture sensing are integrated for interaction, laying the foundation for accurate and durable non-
contact control. Secondly, an efficient AC-DC-AC variable-frequency drive circuit is constructed based on an intelligent power module
(IPM). Through the application of space vector pulse width modulation (SVPWM) and fuzzy control algorithms, soft starting, stepless
speed regulation, and on-demand power supply for the motor are realized, thereby reducing the operational energy consumption of the
system. Subsequently, various environmental sensors and a voice recognition module are integrated. Leveraging IoT technology, real-time
monitoring of environmental status, collaborative judgment and conflict resolution of multi-modal user intentions, and intelligent linkage
between devices are achieved, thereby establishing a proactive safety protection loop. Finally, the hardware and software for each module
are designed and processed, a system prototype is established, and main performance tests are conducted. Experimental results demonstrate
that key performance indicators such as system output efficiency, response time, standby power consumption, and touch accuracy are
significantly improved, indicating good practicality and value.

Keywords ; smart kitchen appliances; inverter technology; touch control technology; energy-saving control; performance testing; internet of
things
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Fig. 1 Overall hardware block diagram
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Fig.3  Circuit diagram of the variable-frequency drive module
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Fig.4 Schematic diagram
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