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Abstract. The paper is proposing a new type of reluctance motor for direct driving of light 

electric vehicles, based on its placement inside the front wheel. There are considered two 

constructive types, the first one with larger teeth, medium torque, higher speed, the second 

one with fine teeth, high torque, but lower speed. At this comparative study both classical 

design methods and modern methods – based on Flux software, have been used.  
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1. Introduction  

Light electric vehicles (LEV), such as bicycles, tricycles and scooters, have 

been extended as individual urban locomotion means. Individual transportation 

by LEV represents one of multiple solutions that can contribute to de-

congestion of urban traffic, simultaneously with the reduction of chemical and 

noise pollution, in the frame of acuting the global warming phenomena. One 

can certainly say that LEV is going to pass from a hobby to a conscious 

necessity in case of more cities. 

The main problem encountered in LEV construction is the electric drive 

motor. Conventional motors of few hundred watts, such as Brushless DC 

motors [1] or PM Synchronous motors [2] have been adopted so far due to their 

low cost and easiness of mounting on classic bikes. Significant drawbacks of 

these motors in case of LEV driving are lead to their low performance 

torque/speed characteristics as electric traction means, which limits drastically 

mechanical performance of LEV, especially in case of sloped roads. 

In this circumstance, the solutions of direct (in-wheel) driving become very 

attractive, even if they require special construction of the motors. Direct driving 

motors are of low-speed, high-torque type, to meet the requirements of an 

efficient electric traction vehicle. 

 

2. Principled arrangement of the motor 

 

The essence of driving the LEV is explained with reference of electric 

bicycle (bike), as shown in fig. 1. 




