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Abstract: Bikers want to charge their devices containing batteries (such as smart phones, bicycle headlight, head cameras), which they need in their daily lives, with the 
energy produced by their bicycles. A device capable of storing kinetic energy of bikers contributes to environment friendly electric power generation. This paper presents a 
multiple output battery charging circuit design for bikers. Proposed design consists of a dynamo capable of producing 12 V and it charges 2 × 4000 mAh storage batteries 
with a buck converter that produces an output voltage of 1.29 A 4.2 V. Li-ion batteries are the most suitable batteries for portable storage applications due to their compact 
size, light weight and long-life time features. 2 × 4000 mAh Li-ion batteries charge a 5 V 2000 mAh battery with a boost converter. Proposed method is simulated using 
MATLAB/Simulink. The simulation results are compared with the experimental results. The simulation and experimental results are in accordance with each other. A biker 
using the device suggested in the study will be able to ride an average of 2 hours a day and store the energy to fully charge the smart phone or bike headlight or head 
camera with 1 week of use. 
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1 INTRODUCTION 
 

The use of bicycles as a transportation vehicle is 
increasing day by day. Among the reasons for that are the 
increase in traffic problems in cities and air pollution as a 
result of carbon gas emission caused by the vehicles [1, 2]. 
At this point, bicycles can be preferred as a transportation 
vehicle since they can run without any fuel, and they are 
not affected by traffic [3]. Many cities in the world 
encourage the use of bicycles by increasing the number of 
bicycle paths separated from vehicle traffic [4]. In 
metropolises, the importance of sustainable transportation 
concept is supported by municipality. A proper cycling 
network and proper riding infrastructure encourage 
cycling, increasing physical activity, reducing the intensity 
of travel by vehicle and reducing negative effects on the 
environment [5-7]. With the increasing rate of bicycle use, 
the idea of using the energy obtained from the movement 
of the bicycle for battery charging has emerged. 

DC-DC converters are used to obtain required voltage 
values of devices with low or high DC voltage levels. The 
most commonly used converters are buck and boost 
converters among others. One of the most preferred fields 
of study for these converters is solar panel applications. In 
such applications, researchers use capacitors as direct 
voltage busbars [8]. SEPIC converter topologies are 
another preferred method for similar storage applications. 
SEPIC converters are used for both step up and step down 
voltage. Especially a lithium-ion battery with very high 
accuracy and stability is used in applications [9].The boost 
DC/DC converters for lithium polymer batteries with low 
input-output voltage values such as 6 - 10 V give better 
results in applications. In addition, the output capacitor in 
the amplifying DC / DC converter circuit ensures that the 
output voltage ripple is lower [10]. A Hybrid Boost DC-
DC converter can be used for energy harvesting and energy 
storage applications. A Hybrid Boost DC-DC convertor 
with ZVS switching approach has rated losses and high 
efficiency and is obtained by introducing soft switching 
techniques into the conventional converters. It is known 
that switching losses and low conduction occur with soft 
switching approach. This type of switching method is 
suitable for the goals of reaching higher overall efficiency 

such as 87% - 98%. Hybrid Boost DC-DC converter 
recommended for this combines pulse width modulated 
and resonant configuration [11]. The use of Cuk converters 
for electricity generation from bicycle kinetic energy has 
been found to be suitable for e-bikes. A Cuk converter 
method is suitable for these types of bicycles with high 
current requirements. This method is expensive in low 
current applications [12]. Constant current or constant 
voltage must be used to charge Li-ion batteries [13, 14]. It 
is common to use buck converters that have a lightweight 
charger and are high-efficient for electric bikes [15]. 
Compared to other batteries, the Li-ion batteries are largely 
used in many applications due to their superior power 
density, high efficiency, low self-discharge and more life 
cycle. Li-ion battery is the most preferred among 
rechargeable batteries. Optimization of charge on Li-ion 
battery operated bike is one of the most important subjects 
of the charging batteries [16, 17]. 

In this study, low cost electric energy recovery system 
has been established. The proposed system developed for 
cyclists is thought to contribute to the concept of 
environment friendly and sustainable cities. Energy storage 
is provided independent of the network voltage with the 
proposed circuit. It is predicted that it will lead to a slight 
decrease in annual energy expenditure with the increase in 
the use of this system. 

In this paper, the system necessary for converting 
motion energy to electrical energy was designed and 
modelled. This system consists of a dynamo as a rotating 
electric machine, three DC/DC converters and a battery. 
The system was designed to provide different levels of 
output voltage so that the obtained electrical energy can be 
used in different devices. The supply voltage of the 
proposed system is dynamo with 12 V output. The storage 
battery targeted for charging is a Li-ion type 2 × 4000 mAh 
battery. These batteries will charge the smartphone and 
bicycle headlight for cyclists. In addition, the device in the 
article can be connected to other battery systems that are 
suitable for charging with 5 V, 2 A or 8.4 V, 1.8 A. 
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2 THEORY OF DC/DC CONVERTER 
 

Many regulated power electronics applications utilize 
the DC/DC converters. In order to transform the 
unregulated DC input into a controlled DC output at a 
desirable voltage, switch-mode DC/DC converters are 
employed. These converters are buck, boost, buck-boost, 
Cuk, full bridge, push-pull, forward, flyback and SEPIC 
[18, 19]. The maximum voltage value of the dynamo used 
in this article study is 12 V and the batteries in the charging 
unit have a value of 5 V. In road tests with a bicycle, it was 
observed that the voltage produced by the dynamo was in 
the range of 5 - 6 V when driving with the lowest speed. 
Therefore, a buck converter was preferred. 

In buck DC/DC converter circuits, the input voltage is 
higher than the output voltage. The operating principle of 
the buck DC/DC converter circuit is related to the amount 
of energy stored in the inductance [19, 20]. The buck 
DC/DC converter circuit diagram is as in Fig. 1. 
 

 
Figure 1 The buck DC/DC converter circuit diagram [18]  

 
When the switch is closed in Fig. 1, the diode in the 

circuit is reverse-biased. The voltage across the inductor is 
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where VS is supply voltage, V0 is voltage drop of load and 
L is inductance [18]. Since the change of current with 
respect to time in this circuit is linear: 
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While analysing the circuit, the period of switching is 

T; the switch is closed for time DT and open for time (1 − 
D)T. The derivative of the current being positive constant, 
the current increases linearly and the change in current 
while the switch is closed is calculated by modifying the 
Eq. (2) [18, 19]. Then: 
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In Eq. (4), the time change is expressed by DT, which 

is the conduction time of the switching element. While the 
switching element is in the cut, the energy stored in the 

inductance is carried to the load through the diode. Voltage 
drop of the inductance: 
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Eq. (5) is also valid when 2 switching elements are in 

the cut. However, the change when the switching element 
is in the cut is expressed by (1−D)T. Then 
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In the steady state, the total current change on the 

inductance during the conduction and cut-off times is zero. 
Hence: 
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where D is the duty ratio of the square wave. Since D < 1, 
it is observed that the input voltage is higher than the output 
voltage (V0 < Vs). 

The value of the capacitor element in the buck 
converter circuit is the factor that determines the output 
voltage ripple. The change of capacitor current according 
to time is given in Fig. 2 [18]. 
 

 
Figure 2 Buck converter capacitor ripple voltage [18]  

 
The ΔQ field seen in Fig. 2 represents the charge 

change of the capacitor. From the load change equation of 
the capacitor: 
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If the value of Li  in Eq. (6) [18, 19] is replaced here: 
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 is the ripple as a fraction of the output voltage. 

The boost converters are the same as the buck 
converters in terms of the circuit elements used [18, 19, 
21]. However, the arrangement of these elements in the 
circuit is different. A boost converter circuit diagram is 
given in Fig. 3 [18]. 
 

 
Figure 3The boost DC/DC converter circuit diagram [18]  

 
Circuit analysis is performed by examining the change 

of inductance current for cases where the switching 
element is in conduct or in cut-off. When the switching 
element is in conduction: 
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Meanwhile, the inductance voltage equals the source 

voltage and energy is kept in the inductance. When the 
switching element switches off, the inductance acts as a 
current source as a result of the energy kept in the 
inductance and transfers the stored energy to the load 
through the diode [18, 22]. If circuit analysis is made for 
the situation where the switching element is cut-off: 
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In steady state Eq. (20) also applies to the boost 

converter. Therefore, 
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The input voltage is smaller than the output voltage (V0 
> Vs) for D < 1 in Eq. (21). The value of the capacitor 
element defines the output voltage ripple in the boost 
converter circuits [18, 19]. The change of capacitor current 
according to time is given in Fig. 4. 
 

 
Figure 4 Capacitor current of boost converter [18] 

 
The ΔQ field seen in Fig. 4 expresses the charge 

change of the capacitor [18]. From the load change 
equation of the capacitor: 
 

0Q C V                                                                         (22) 

 

0
0

V
DT C V

R
                                                                          (23) 

 

0

0

V D

V RCf


                                                                         (24) 

 
3 BATTERY MANAGEMENT 
3.1 Battery Types 
 

There are many types of batteries with different 
chemical structures. These chemical differences cause 
batteries to differ from each other in many respects such as 
volume, weight, energy density, charge-discharge 
techniques. Batteries can basically be divided into two 
groups as primary type (non-rechargeable) and secondary 
type (rechargeable) batteries. Chemical reaction during 
discharge in primary type batteries is unidirectional. 
Therefore, it is not possible to recharge and reuse the 
battery. The chemical reaction in the secondary battery is 
bidirectional. Therefore, this type of batteries can be both 
discharged and rechargeable [23]. 

Batteries available in market conditions are Lithium 
Ion (Li-ion), Nickel Cadmium (NiCd), Nickel-Metal 
Hydride (NiMH), Sealed Lead Acid (SLA) and Reusable 
Alkaline. 

Nickel Cadmium (NiCd) battery is low in energy 
density, high discharge rate. Nickel-Metal Hydride 
(NiMH) batteries have lower load current and poor cycle 
life. Sealed Lead Acid (SLA) batteries have high weight 
and are used in large power applications. Reusable 
Alkaline batteries have low power and limited cycle life. 
Lithium Ion (Li-ion) batteries have long life and high 
energy density. 

According to Tab. 1, we can state that Li-ion batteries 
have advantage over other battery types. 

The nominal cell voltage of the battery can get vary 
depending on the chemical content of the battery and is 
generally between 3.3 V and 4.0 V Li-ion batteries have a 
high cell voltage value. In addition, in Li-ion batteries, the 
memory effect seen in Nickel-based batteries is not 
observed. The battery memory effect is seen in nickel-
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based batteries, but there is no memory effect in Li-ion 
batteries. Today, Li-ion battery technology is the fastest 
growing battery technology [23-25]. 
 

Table 1 Properties of the most commonly used batteries [24]  

Parameters NiCd NiMH SLA Li-ion 
Reusable 
Alkaline 

Energy 
density / 
Wh/kg 

40 - 60 60 - 80 30 100 80 

Internal 
Resistance / 

mΩ 

100 - 300 
6 V pack 

200 - 800 
6 Vpack 

< 100   
12 Vpack 

300 - 
500 7.2 
V pack 

200 - 
2000 6 V 

pack 

Cycle life 1500 500 200 - 300 
500 - 
1000 

10 

Fast charge 
time / h 

1 - 1.5 2 - 4 8 - 16 3 - 4 2 - 3 

Overcharge 
tolerance 

moderate low high 
very 
low 

moderate 

Cell voltage 
(Nominal) / 

V 
1.2 1.2 2 3.6 1.5 

Operating 
temperature / 

C 

−40 
to+60 

−20 to 
+60 

−20 
to+60 

−20 
to+60 

0 to +65 

Maintenance 
requirement 

30-60 
days 

60 days 
3-6 

months 
not req. not req. 

 
Li-ion batteries contain lithium metal oxide in the 

cathode and a carbon-based substance such as graphite in 
the anode. The discharging or charging of the battery takes 
place by the exchange of lithium ions between the 
electrodes. There are many different types of Li-ion 
batteries that have been produced to date. These Li-ion 
battery types are similar in structure. However, they differ 
from each other in terms of battery performance according 
to the material used in the cathode. An example of 
commonly used Li-ion battery types are Lithium Iron 
Phosphate, Lithium Cobalt Oxide, Lithium Titanite and 
Lithium Manganese Oxide [24]. 

When the characteristics of the battery and the 
demands of the bikers were examined, it was decided that 
the most suitable battery for the study within the scope of 
the article was Li-ion. In terms of compact size, light 
weight and long run time, 2 x 4000 mAh capacity 5 V Li-
ion batteries were used for the targeted charging devices. 
 
3.2 Battery Charging Managements 
 

Due to the bidirectional nature of the chemical 
reactions of secondary batteries, they can be recharged and 
reused. However, there are criteria to be considered when 
charging these batteries. Examples of these criteria are: the 
charging current is within the limits specified in the 
technical document of the battery, suitable ambient 
temperature, the depth of discharge (DoD) of the battery 
and the selection of charging method suitable for the 
chemical structure of the battery. Constant voltage, 
constant current, taper current, pulse current, and constant 
current-voltage charging methods are the available battery 
charging methods. The constant current-constant voltage 
charging method, which is the most suitable method for the 
structure in this study, was used [26, 27]. 

The charging process of the constant current-constant 
voltage is done in two steps. Primarily, the current of the 
battery keeps constant till the battery voltage becomes 
equal to the rated voltage. Then, the current of the battery 

drops gradually till it reaches the determined value. During 
this step, charging voltage holds constant. Since the current 
keeps stable at the first step of charge, the disadvantage of 
high starting current flow in constant voltage topology is 
eliminated. The second step is constant voltage topology. 
Thus, the overcharging problem with constant current 
method is also prevented. Because of these advantages, the 
constant current-constant voltage method is appropriate for 
high performance applications. The drawback of this 
method is that it is complex while charging of the battery, 
exceeding the maximum voltage can result in battery 
explosion and the risk of fire. The best solution to charge 
Li-ion batteries is constant current-constant voltage 
charging technique. In Fig. 5, the current-voltage profile 
curve of the constant current-constant voltage method is 
shown [26, 27]. 
 

 
Figure 5 Current- voltage profiles curve[26, 27] 

 
4 DESIGN OF BATTERY CHARGING CIRCUIT 
 

Due to their clean and eco-friendly features, the use of 
bicycles as a transportation vehicle is increasing day by 
day. Bicycle use has a great impact on urban traffic, 
especially in big cities. This transportation vehicle, which 
has many superior features for the environment and human 
health, can also contribute to the electrical energy needs of 
the bikers. This electrical energy can be produced by the 
dynamo, which can be quite cheap and easily attached to 
bicycles. The bikers need to charge the batteries of a cell 
phone and bicycle lights. 

The flowcharts of the multiple output battery charging 
system for bikers, which are the subject of this study, are 
as shown in Fig. 6. 
 

 
Figure 6 Battery charging system flowchart 
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The designed system consists of a 12 V dynamo, two 
Li-ion batteries as 4000 mAh connected in parallel as a 
storage battery, a smartphone and a bicycle light. A buck 
converter is designed to transfer energy from the dynamo 
to the storage battery with constant current-constant 
voltage charging method. DC/DC converter circuit 
modelling has been done to provide energy transfer from 
the storage battery to the smart phone and the bicycle light 
batteries with constant voltage method. The dynamo used 
in the charging system gives a maximum 12 V output. In 
this study, three different situations involving riding the 
bike at low, medium and high speeds were analysed. For 
these three cases, it is assumed that the dynamo produces 
respectively 5 V, 7 V and 12 V. These values are 
determined by measuring the voltage in the dynamo's road 
tests. 

The design of the charging circuit started with the buck 
converter model given in the MATLAB / Simulink circuit 
in Fig. 7. 
 

 
Figure 7 Design of buck DC-DC converter 

 
Inductance and capacitor values, which are very 

important in terms of output voltage and current 
waveforms, are determined with Eq. (25) to Eq. (29) [18, 
19]. 
 

0 i
in

m n
m

s

D
V

V
                                                                      (25) 

 

0 a
aks

ks
m

m

s

D
V

V
                                                                      (26) 

 

0mi
min min

n

0

s

L

V
L

i

V
D

I f


 
  

                                                               (27) 

 

0mak
min m ks

0

s
a

s

L

V
L D

i I

V

f


 
  

                                                           (28) 

 

min

20

0

1

8

D
C

V
L f

V





  

                                                           (29) 

 
Buck converter circuit parameters are determined as in 

Tab. 2. 
After the design of the buck converter circuit, the 

design of the PI control circuit was done. The PI control 
circuit created with MATLAB / Simulink is as shown in 
Fig. 8. 

Table 2 Buck converter circuit parameters 
Parameters Minimum Maximum 

Input Voltage / V 0 12 

Input Current / A 0 0.5 

Output Voltage / V 3 4.2 

Output Current / A 0.03 1.29 

Efficiency / % 90 

Frequency / kHz 50 

Inductance Current Fluctuation (ΔiL) 
/ % 

20 

Output Voltage Fluctuation (ΔVo/Vo) 0.01 
Kp 0.8 
Ki 0.45 

 

 
Figure 8 MATLAB/Simulink model of PI control circuit   

 
Constant current-constant voltage charging method 

has been applied to transfer the electrical energy obtained 
from the dynamo as a result of the movement of the bicycle 
to the storage batteries more efficiently. Therefore, in 
addition to the PI control circuit, the charging mode 
selection algorithm has been developed with switches 
called mode selector switches in Fig. 4. 

The charge mode selection algorithm flow chart 
created is given in Fig. 9. 
 

 
Figure 9 Charging mode selection flow chart 
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The buck DC-DC converter design in accordance with 
the flow chart is as in Fig. 10. 
 

 
 

 
Figure 10 MATLAB/Simulink model of buck converter 

 
The first part of this study is the circuit that will charge 

the battery with dynamo energy, and the second part is the 
circuit that will charge the user devices as cell phone and 
bike light with this battery. Circuit parameters for the boost 
converter design between the storage battery and the user 
device to be charged are as given in Tab. 3. 
 

Table 3 Boost converter circuit parameters 
Parameters Minimum Maximum 

Input Voltage / V 3 4.2 

Input Current / A 2.65 3.7 

Output Voltage / V 5  

Output Current / A 2  

Efficiency / % 90 

Frequency / kHz 50 

Inductance Current Fluctuation 
(ΔiL) / % 

20 

Output Voltage Fluctuation 
(ΔVo/Vo) 

0.01 

Kp 0.15 
Ki 4 

 
The design of the charging circuit modelled with the 

boost converter design given in the MATLAB / Simulink 
circuit in Fig. 11. 
 

 
Figure 11 Design of boost DC-DC converter 

 

Inductance and capacitor values are determined with 
Eq. (30) to Eq. (36) [18, 19]. 
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The boost converter circuit designed in the second part 

of the study must have a fixed output voltage of 5 V for the 
smartphone battery charge. For this reason, it has been 
designed using constant voltage charging method. At the 
same time, the second output of the design gives 8.4 V as 
output voltage. This output is designed in accordance with 
the system, which is most preferred by professional bikers 
for night driving, with LED lamps, which gives 1100 
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lumen as a luminous flux and has a Li-ion rechargeable 
battery. 

These two outputs for smart phone and bicycle lighting 
charging cannot be used at the same time. Considering the 
battery capacities and charging times, it was decided that 

both outputs should switch on separately. The 
MATLAB/Simulink model of the boost converter charging 
circuit, which provides energy transfer from the storage 
battery to the smart phone and bicycle headlight battery, is 
shown in Fig. 12. 

 

 
Figure 12 MATLAB/Simulink model of boost converter 

 
5 SIMULATION RESULTS 
 

In order to have a realistic approach in 
MATLAB/Simulink modelling used for charging the 
storage battery from the dynamo, the dynamo voltages are 
taken as 5 V, 7 V and 12 V. These voltage values were 
taken from the dynamo by road test. In the road test, low 
climbing speed, moderate speed cruising on straight road 
and high-speed downhill were considered. Therefore, these 
3 different voltage conditions were analysed in the 
simulation study. 
 

 
Figure 13 Results of buck DC / DC converter charge circuit for 12V 

 

State of charge (SoC), charging mode, voltage and 
current graphs of the buck DC/DC converter 
MATLAB/Simulink charging circuit are given in Fig. 13. 
In the charge mode graph, constant current, constant 
voltage and charging stop states are expressed by charge 
mode 1, charge mode 2 and charge mode 3, respectively. 
Since the capacity of the storage battery used in this study 
is 8000 mAh, it takes quite a long time to model the full 
charging process. Therefore, during the modelling phase, 
the battery capacities were reduced. In the simulation, the 
battery capacity value was determined as 0.8 mAh. 

As seen in Fig. 13, while the voltage of the storage 
battery is less than 4.2 V, the battery is charged with 1.29 
A as a constant current. When the voltage of battery 
reaches 4.2 V, the charging current decreases. When the 
charge current reaches the previously determined 0.03 A, 
the battery charge stops. The storage batteries fully charge 
time is approximately 2.5 seconds, for the case where the 
battery capacity is 0.8 mAh and the dynamo output voltage 
is 12 V. Storage battery charging time is 6.5 seconds for 7 
V dynamo output voltage and 12.5 seconds for 5V. 
Accordingly, the charging time of storage batteries is 
approximately 7 hours with 12V source voltage, 18 hours 
for 7 V source voltage and 35 hours for 5 V source voltage. 

The capacity value of the smart phone and bicycle 
headlight battery charged from the storage battery is taken 
as 1600 mAh. Accordingly, the output values of the boost 
converter circuit used for the smartphone battery are shown 
in Fig. 14.  

Fig. 14a shows that the drawn current from the storage 
battery is within the specified current limits and the battery 
voltage is approximately the same as the nominal voltage 
value of the battery. It is seen in Fig. 14b that the targeted 
output values of 5 V, 2 A have been reached at the output 
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of the boost DC / DC converter circuit. In addition, it is 
understood from the output voltage-time graph that the 
output voltage ripple value is lower than 1%. This value is 
the targeted output voltage ripple value. 

The circuit input and output values of the storage 
battery connected to the bicycle headlight battery are given 

in Fig. 15. Fig. 15a exhibits that the input current is within 
specified current limits and the battery voltage is equal to 
the rated voltage value. It can be seen in Fig. 15b that the 
targeted output sizes of 8.4 V-1.8 A have been reached. It 
is also seen the output voltage ripple value is less than 1%. 

 

  
(a)                                                                                                                              (b) 
Figure 14 (a) input and (b) output results of boost DC/DC converter for smart phone battery 

 

   
(a)                                                                                                                                     (b) 

Figure 15 (a) input and (b) output results of boost DC / DC converter for bicycle headlight battery 
 
6 EXPERIMENTAL RESULTS 
 

After the simulation results were seen to be suitable, a 
printed circuit board (PCB) was manufactured that 
provides battery charging with multiple output for bikers. 
The circuit board shown in Fig. 16 has been connected with 
the battery and dynamo. Bike trainer was used for the 
realization of the road test conditions. 

Low, medium and high-speed behaviours were 
determined as driving conditions in the road test. It was 
observed that low speed dynamo generates 5 V, medium 
speed 7 V and high speed 12 V voltage. In the road test, 30 
minutes trials were made for low, medium and high-speed 
driving. In high speed driving, it is seen that the battery 
charge current value is around 1.2 A and the voltage charge 
is 3.8 V. In medium speed driving, it is seen that the battery 
charge current value is around 0.45 A and the voltage 
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charge is 3.8V.  In low speed driving, it is seen that the 
battery charge current value is around 0.2 A and the voltage 
charge is 3.8 V. In order to reflect the reality in the 
continuation of the road test, the ride was carried out with 
spontaneous speed changes.  
 

 
Figure 16 Test bench 

 
As a result of this road test, which varies, two 4000 

mAh batteries can be charged in approximately 22 hours. 
Although the charging time seems very long, 2000 mAh is 
enough for a standard smartphone. Therefore, bikers can 
use storage batteries without being fully charged. The 
circuit obtained from this study will be useful especially 
for bikers who drive long distances and rural bikers. 

When the storage battery, which is charged from the 
dynamo, is connected to the smartphone as shown in Fig. 
17, it has been seen the smartphone can be fully charged in 
approximately 1.2 hours. When the same connection was 
connected to the bicycle headlight, it was found that it 
could be charged in about 1 hour. 
 

 
Figure 17 Smart phone Charging with the proposed system 

 
Output values of buck and boost converter are shown 

in Fig. 18. The numerical results of the simulations and 
experiments are as shown in Tab. 4.  
 

 
Figure 18 (a) Output current of buck converter (b) Output voltage of buck 

converter (d) Output current of boost converter (e) Output voltage of boost 
converter 

Table 4 Numerical results of the simulation and experiments 
 Simulation Experiment 

Converter 
Type 

Output 
Voltage 

/ V 

Output 
Current 

/ A 

Duty 
Ratio 

Output 
Voltage 

/ V 

Output 
Current 

/ A 

Duty 
Ratio 

Buck 4.2 1.29 0.35 3.8 1.28 0.32 
Boost 5 2 0.16 5 1.92 0.16 

 
7 CONCLUSION 
 

Bicycles will be very important in the near future as an 
environmentally friendly and sustainable type of 
transportation. Bicycles are an essential part of life in many 
large cities. One of the biggest problems of travellers and 
long-distance cyclists is charging their battery-powered 
devices. This study provides a device that offers battery 
charging with riding a bike. A model has been created that 
can charge the batteries of smartphones and bicycle 
headlight, which are the most needed by bikers. The 
cyclists will charge these batteries with the energy obtained 
as a result of the movement of the bicycle. This system, 
made without using fossil fuels, is very important for clean 
environment. As a result of this study, bikers need to use 
the electronic circuit, which is the subject of the study, and 
ride for about 6 hours to charge their smartphone batteries. 
They need to cycle for about 3 hours to recharge the bicycle 
headlight. Thus, the problem of charging electronic devices 
will be solved for bikers. Using this system commonly, 
proposes a solution to decrease energy consumption. This 
contributes to the targets of sustainable and environment 
friendly cities in development plans of almost every 
country. 
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