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inductance or both in order to restrict the ripple. A mathematical formula for computing the 

is being used separately, but if the capacitor or inductance are being used together, there is 

no mathematical formula for calculating their values to control ripple count. In the paper, the 

to validate the circuit's operation in all three conditions. The difference between the two 

results indicates that the computed and stimulated results are nearly identical. The results 

analysis shows that the Combined Capacitor Inductance Filter Design Method is the most 

suitable method for controlling the ripples at a certain level. 

Keyword:



83

Ali Hlal Mutlaq
Vol. 12, No. 23 and 24, P. (81-92), Dec., 2020

1. Introduction  
Alternating currents are available on a 

commercially viable base at a low price. Since 

DC is costlier, we require a method to substitute 

DC for AC as a cost-effective DC source [1]. 

AC output can be transformed into DC power by 

will contain some undesirable AC portions called 

ripples. In most cases they should never exceed the 

rated value [2]

value, several negative effects will occur. Some 

of the adverse side effects are thermal dissipation, 

noise, etc. A noise can be reduced by using the 

output Filter [3,4]. If capacitor is used as a separate 

mathematical expression is used to calculate the 

values of either the capacitor or the inductance to 

control the Ripple below that value, but when the 

inductance and the capacitor are combined, there 

is a mathematical formula to compute the values 

[5].  The computational model has been used and 

validated in this work to determine the values of 

the capacitance and the inductance when used in 

combination to control the Ripple at a given value. 

 [6].

 The voltage ripple ratio is the ratio between 

the square average of voltage ripple V rms and 

[7]

for graphical determination of ripple factor. It 

is supposed to be a sinusoidal waveform of the 

voltage Ripple. The equation for the determining 

the residual ripple in percentage is [8]:

A circuit which minimizes or removes the 

hand, are used for systems with low output. On 

power systems [9].

depending on the type of passive element used as 

follows: 

[10].   Several DC converter topologies 

have been performed, such as: 

- Sul and Lipo [11] have reported the presence of 

a parallel resonance resonant AC compound which 

for AC resonance bridge AC and DC bridge [12]. 

Lr and Cr components of the resonant connections 
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are switched in series. Since the connected load 

used on both the supply side and load side of an 

inverter must operate in each direction. Of course, 

the switchgear is switched on or off when the AC 

the ZCS system. Every switch is a combination of 

two anti-parallel thyristors, Lipo et al. suggested 

a new Topology, which is adjusted to stresses 

[13].  The 

circuit consists of a resonant capacitor, a resonant 

coil, a resonance capacitor and a coil connected 

in series between source and DC connector. If a 

smooth crossing is needed, short-circuit the by-

condenser resonance potential is controlled by the 

Lr. This disconnects the DC-link circuit voltage 

in the DC-link circuit, thereby ensuring smooth 

operation of switching operations. If these two 

switches are disabled, the energy of the resonant 

inductance is transmitted to the resonance capacitor 

and energy Ls is transmitted to the corresponding 

inductance Lc and returned to the DC and DC 

power source [14].  Andrade et al. suggested a 

new Topology for the loading of induction motors 

[15]. This Topology works with relatively higher 

Regulation strategy. The charge can be substituted 

by a three phase inverter supplying the induction 

motor. First, switch S1 conducts the charge current 

and resonance capacitor Cr is loaded with Vco 

voltage.  Ensure that all the switches of the inverter 

and switch S1 of the oscillating circle S1 are 

Circuit is generally not used for all units [16].

2. Methodology

17].

  

of the circuit voltage. Since the rated load on the 

capacitor is only restricted by the source voltage 

impedance, which is extremely low, voltage across 
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the capacitor can increase almost as quickly as 

RC charging times are quite short. The loading of 

the capacitor is the energy storage. If the output 

will not drop instantly. The stored energy in the 

capacitor is unsaved during the period when the 

[18]. 

Voltage through capacitor and load decreases 

very slowly, presuming that a capacitor with a high 

capacity and a fairly high resistance of the load is 

being used, while the RC discharge time is quite 

long. As a result, the ripple amplitude is very low, 

Once the capacitor has been discharged, the 

faster in case of the capacitor discharging.  Current 

ms and will be drawn from the power source to the 

capacitor. 

and equals:

V
m s

which can be calculated as: 

As the capacitor will absorb more energy 

during the pulse which will provide this energy 

for recharging between the pulses, so, the output 

voltage will never fall to zero. Thus the average 

a high load current is drawn from the device and 

the mean output current drops. In addition, the 

capacitor will function as a short through the 

RF ripple factor is given in [19].

Frequency. 
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2.2.Results and discussion  

power supply cycle. So, the output ripple 

been used to compute the capacitor value for 

various ripple values and shows the results in 

ripple factor values.

the output voltage values.

As the same percentage is derived from the 

It is well known that the capacitor is an 

and is connected to the load. An inductor is 

The coil generates a current delay. Since the 

current in all parts of the circuit is connected in 

series, an L-shaped coil is connected in series 

[20].   

 The use of an induction coil prevents 

the current from rising or falling quickly. If 

this coil is large enough, the current will be 

constant and almost constant. The inductance 

prevents the current from reaching the 

maximum value that will be reached without 

voltage never reaches the maximum value of 

the applied sine wave. 

inductance cannot produce a high voltage 
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However, this disadvantage is partially 

compensated, because the inductance allows 

Typical product characteristics are shown in 

In practice, the ripple factor is calculated 

as follows [19]:

By using the formula above, coil value is 

calculated for several ripple values, and the 

2.4.Results and discussion 

the same percentage of ripples as calculated 

with this equation.
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used for improving the voltage and current 

saw that one capacitor or coil cannot provide 

suitable for low-power applications and the 

latter for high-power applications. However, 

when a capacitor and coil are connected, 

they produce high quality direct current 

and voltage. capacitor role is to attenuate 

Because of its homogenous power supply, 

capacitor is needed when used on its own to 

reduce the ripple to approximately 3% in a 

single circuit. Likewise, when used alone, an 

combination is to identify the capacitor and 

inductor values that are used in conjunction, 

its own, and then change the induction value 

model. The simulation results are presented in 

T
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 The ripple current in mH as a percentage current as a function of the induction coils in 

forms of the voltage and current ripples are 
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waveforms. Two voltage waveforms and a 

current waveform are shown. Voltage curves 

are displayed on the right and the left axis, and 

the current lines on the left and the right axis. 

For clarity, the x-axis is only displayed 

is the waveform of output voltage without 

waveform of the charge output voltage with a 

waveform by loading. 

It must be observed that the load current 

wave shape follows the waveform of the load 

voltage, as the load is a pure ohmic. Both the 

load voltage and load current waveforms may 

be used to compute the percentage of ripple, 

both with the same results. 

By using the voltage waveform from Fig. 

inductor and capacitor.

Finally, from this results obtained, it can 

be concluded to the required capacitor and/

restrict the DC current ripple to approximately 

ripple to about 3%.

capacitor or coil is needed when using them 

alone to obtain the same results as when using a 

combination. The only required capacitor size 

ripple percentage. 

3. Conclusion  

and equations for the percentage of ripple 

been designed to reach the given percentage 
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of ripple. It has been shown that an effective 

ripple control can be obtained by choosing 

the correct complained of both capacitor and 

formula for designing a combined capacitor-

will assist seniors, college engineers and 

researchers to design their optimum AC/DC 

converter with low current ripple which lead 
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