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This study presents a constant speed control technology applied to the 

manufacturing process equipment. According to the amount of change of electrical 

motor (EM) load, a Silicon Controlled Rectifier (SCR) element was used to modulate 

the phase angle so that the current drops accordingly, to meet the most appropriate 

output voltage of the EM and providing machine the best torque output. The changes 

in output power of the EM varies along with different process load, so the 

unnecessary electricity at low loads of EM can be saved; however, when the 

equipment is during a high-load  operation period, the proposed technique provides a 

proper torque for it, and thus, reducing the power consumption. The present technique, 

energy saving technique by constant speed control (ESTCSC), does not affect the 

ordinary machine, it is just to modulate the load according to the dynamic load 
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variation of machine. Compared with the most popular inverter, the proposed 

ESTCSC does not change the EM speed, and it is only an easy and low cost plug-in 

device. In this study, the proposed ESTCSC was practically applied to the sawing 

machine in stone industry. The validation experiments were conducted w/o installing 

the ESTCSC, and the measured total saving rates for operating current, average 

operating power consumption and 24 hours long-term energy consumption were 20 %, 

38.87% and 48.36%, respectively. Because the sawing machine normally operates for 

24 hours per day and 350 days per year, the estimated annual energy savings of 

approximately is 187,915 kWh, reducing carbon emissions of about 97,903kg. With 

the adjusting of the pump as an example, the energy saving rate achieved from the 

accumulated consumption after 30 minutes was 33%. Therefore, compared with the 

frequently used equipment, inverter, for energy-saving purpose, the proposed 

ESTCSC is functioned with automatic detection of changes in load capacity. Its main 

applications are the machines that must be with constant speed in the manufacturing 

process, to improve the overall operational efficiency of EM and achieve the 

energy-saving effect. Furthermore, it is also suitable for many potential applications in 

various industries in the near future, to achieve the industrial upgrading effect.  

 
 
 
 
 
 
 
 
 
 
 
 
 


