
In the Belarusian National Technical University in cooperation with the Interna-
tional Sakharov Environmental Institute of Belarussian State University develop-
ments in the field of informatization and analysis of renewable energy resources 
were started. Having a considerable experience of the development of databases and 
decision support systems in the field of RES at the regional level, it is planned to 
create a Web-based integrated information system for analysis of the potential of 
RES with the possibility of its use at the level of the whole territory of the RB. The 
main functional components of the system: 

• informational part (technical and operational parameters of the equipment
and resource data in the field of RES with the use of database technology and the 
possibility of integration with the State cadaster of RES); 

• analytical part (integrated calculation of the energy potential and cost-
effectiveness of the use of RES with application of geographic information systems 
technology and the possibility to customize the estimated coefficients and the at-
tribute information according to the geographical location of objects (equipment, 
resources and administrative and economic units) and regional legislation); 

• remote services (decision of multicriteria logistical tasks with the use of the
geographical location technology and the possibility to optimize the use of time, 
material and labor resources). 

Thus, the development of the mentioned system is an actual scientific and practi-
cal task, decision of which will create conditions of popularization, extension and in-
creasing of the efficiency of use of RES and, as a consequence – reducing the use of 
hydrocarbon energy sources, decreasing the energy dependence level and improving 
the environmental indicators, energy savings and energy security of the RB. 
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ENVIRONMENTALLY FRIENDLY ELECTRIC DRIVE 
FOR BICYCLES AND CARTS 

Nowadays electric bicycles (EB) are gaining the increasing popularity. With 
their help anyone, even not trained person, can quickly and efficiently overcome 
long distances and save time, material and physical resources. However, EB like 
electric transport in general have one common problem its  price. A lot of people 
want to have EB itself, but simply cannot afford it. 

There are kits for conversion of the simple bicycle into the electric one, but the-
se kits are also not cheap and require quite difficult refit of bicycle. The main parts 
of such sets are: 1) electric motor; 2) accumulator battery pack; 3) electronic con-
troller for the motor. 
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For EB a motor with a rather large torque, capable to reach average speed for 
cyclist is needed, and to achieve this there are some known solutions of using: 

• motor wheel – rather large motor with high torque, that does not require any 
reduction gears and is mounted instead of the standard bicycle wheel hub; 

• outboard – revving motor, which is mounted to the bicycle frame and, as 
a rule, has a smaller torque, but use an additional gear to reduce turns and increase 
torque. 

Both solutions have common disadvantages: dimensions, weight, cost and diffi-
culty of installation. That is why, the aim was in creating kit and technique for con-
version of the common bicycle into the electric one considering ease of installation, 
light weight and affordable price. 

To create a lightweight EB a light motor is needed to use, but any light motor 
demands a reducer to achieve the necessary parameters and that will finally lead 
again to a large weight. The solution of this problem turned very simple – instead of 
making additional gears, it can be used the wheel and the frictional transmission, 
thereby not increasing the weight of the assembly. Using a small diameter roller 
and, resting it in the tire of a bicycle wheel, it can be achieved a small weight and 
simplicity of the whole construction. 

Over time, the motor was selected, which has a function of a roller, that simpli-
fied and facilitated the entire construction even more. Then it was designed a mount 
that automatically disconnects the motor from the wheel in order not to prevent the 
free movement of the bicycle. But as soon as the motor is switched on, it pushes it-
self into the tire and the more power it is fed on it, the more it will press in itself, 
thereby eliminating the main problem of the friction transmission – slipping. Also 
currently to avoid it the best coverage for the motor is searching, that the system 
can work in the rain or puddles and with minimum wear out of the bicycle wheel 
tire. The other parts, such as controller and battery pack are the same as in conven-
tional EB. 

Thus, all solutions have their pros and cons. Main disadvantages of the designed 
system – accelerated tire wear out and the possibility of the motor slipping at high 
powers. But the biggest advantage of this design – its weight and price, that are in 
times less than in other solutions. The mentioned kit can be used in the cities or vil-
lages both for bicycles and farming carts thus increasing the speed and effectiveness 
of different activities. And the more people will use EB the less conventional vehi-
cles polluting environment will be used and that will finally lead to environmental 
situation improvement. 
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