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Abstract

Mechatronics technology deeply empowers energy conservation in gas power generation. Through intelligent perception and precise
regulation, real-time monitoring and dynamic optimization of equipment operation parameters are achieved, reducing ineffective
energy consumption. By adopting variable frequency drive technology, the output power of the motor is dynamically matched with
the load of gas power generation, thereby enhancing the energy efficiency of the system. Build a full-process simulation model with
the help of digital twins to predict the operating status of the system and optimize the control strategy, reducing the cost of trial and
error. By integrating the technologies of combined cooling, heating and power generation with stepwise utilization, the waste heat
from gas power generation is converted into cold energy, steam and electricity, forming an energy internal circulation ecosystem.
Under the four-dimensional synergy, the comprehensive energy efficiency of the gas power generation system has increased by 15%
to 22%, and the energy consumption per unit product has decreased by 8% to 12%, contributing to energy conservation, carbon
reduction and green transformation in the industrial sector.
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