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Abstract: In on-board electronic circuits the use of DC-DC converters is very common for translation and
stability of DC levels. These converters are used primarily to step-up or step-down DC levels, they are also
employed for steady DC voltage output generated from ambient energy sources such as solar and wind power.
In such converters, an inductor plays a major role by being fluxed to get magnetized to a constant voltage level
and then it is de-fluxed  by diverting the current using a switching electronic device. This paper studies the
effect of change in inductance on the resulting output voltage in a boosting mode. The results are standardized
to a variety of  inductance  coil  by given geometrical dimensions. The experimental and analytical details of the
design is explained and discussed thoroughly, also resulting voltage outputs against each change in
inductance level its effect are presented to be having a reasonably matched level in comparisons to results in
recently reported research work. The potential applications of this work can be in zero-crossing, frequency,
phase and amplitude synchronization in grid-tied inverters.
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INTRODUCTION

Renewable  energy  sources of solar, wind and
thermal  are  used for generation of  electrical  power. Such
generation is normally in DC form as shown in Figure 1.
However, being dependent on diverse environmental
parameters the  output of these sources vary from high to
low or vice versa even in a single day. Thus to make this
generated energy in usable form, it has to be processed Fig. 1: DC-DC converter Overview.
by conditioning it into assuming appropriate voltage
value. A DC-DC inverter is the initial step to be used in converters. The Boost converters are used to step up the
this transformation application [1-4]. voltage supply from a lower level to a higher level.

DC-DC converters are becoming the mainstream Similarly a Buck converter is used to step down a voltage
elements in DC  generation  and distribution systems. from a higher level to lower required level [6-8].
From DC transmission systems to highly sensitive very In this paper the effect of change in inductance on
low power integrated circuits (ICs) these converters are output voltage  of  DC-DC boost converter is analysed.
becoming highly focused  research area [5], make it clearer The change in inductance studied in this work is from 0
for applications ranging from light current devices to µH to 1000 µH. The output voltage against each level
heavy current appliances. DC-DC converters being value of inductance is shown in graphical format.
reported these days suggest many modern techniques for
making an efficient and stable supply almost independent Theoretical Details and Circuit Diagram: An inductor
of the environmental changes. The most common and possess a property based on its function opposing
most effective  method  used  is  that  of  Buck  and  Boost change in current and it is this property making up the key
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Fig. 2: DC-DC Boost Converter Circuit

Fig. 3: When the switch is on (t=0)

Fig. 4: When the switch is off (t=1) ongoing research.

driving  principle  of  the  boost  converter.  When where the switch is opened is presented, the stored
triggered   the   output   voltage   of   the   boost energy is released by the inductor in order to be supplied
converter gets higher than its input because of the to the load side. In this phase, the inductor is also acting
tendency  of  inductor  to  store  energy  and  release it like a source-making the two sources get connected in
when required. series to result in a higher output voltage.

The basic circuit diagram of boost converter is as Figure 5 shows the circuit configuration of DC-DC
shown in Figure 2. Here, the inductor is acting as a boost converter drawn in Mutisim simulation tool.
storage  device getting  de-magnetized  when  the  switch The diode D2 is a freewheeling diode while R2 and C3
is turned ON. The diode functions to make sure are used to reduce any high current surging spikes. The
unidirectional flow of energy on to the load side and inductance L1 is made to vary from 0 µH to 1000 µH with
capacitor is used for filtering purpose. the voltage input of 11V.

The boost converter has got two working phases as
shown in Figure 3 and Figure 4. Figure 3 represents the RESULTS AND DISCUSSION
phase when the Switch is closed. The direction of current
is clockwise which passes through the inductor on to the The presented experiments have highlighted the
ground. In this stage the inductor stores the  energy configuration of DC-DC boost converter for desired
which can be stated as; output voltage. In the condition when input voltage is not

Fig. 5: Boost converter circuit Diagram

When the switch is on (t=0);

(1)

(2)

When then switch is turned OFF (t=1)

(3)

(4)

The above equation shows that the resulting current
and the output voltage will be oscillatory which need the
values of R, C and L at proper setting-analysis of the

In Figure 4, the second phase of working is shown
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Fig. 5: Output voltage with inductance of 160 µH at 11 V
input

Fig. 6: Output voltage with inductance of 1mH at 11 V
input

Fig. 7: Change in Inductance effect on Output Voltage

in the required range the necessary voltage level can be
achieved by varying the inductance. Figure 5 and 6,
shows a step-up output voltage of 12.26 V and 25.906 V at
inductance of 160µH and 1000µH at input of 11V
respectively.

The  relationship  between these changes in the
values of inductor and output voltage appears to be linear
over a certain range variations as in Figure 7, which
shows the linear  graphical plot for inductance variation
from 0µH to 1mHat 11Vinput voltage.
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CONCLUSION

This papers presents the simulation results of the
effectiveness of DC-DC converter in boosting a voltage
as a result of inductor changes during changing and
discharging.  The  working principle and theoretical
details of the circuits are explained. Also, results for each
inductance level against voltage output and its effect on
circuit are shown in details using simulation waveforms
and MATLAB plots. The input voltage of 11V for 160µH
change becomes 12.26V while a change of 1000µH brings
an output voltage of 29.906V.
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