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Abstract: it’s needed which alternating energy sources for petroleum reserves which are exhaustible in 
potential need to be found. Due to combustion of petroleum, it is going to create green pollution problem. The 

majority of the automobiles right now one day are reliant on internal combustion engine for the operation of 

theirs that is root cause of worry since they're accountable for smog so, automobile company today one day are 

searching for alternate energy sources which could decrease pollution. As a result of arising issue of pollution 

plug in hybrid electric powered vehicles are important for the long term. As we are aware that a brushed DC 

motor works on a setup of wound wire coils, the armature, acting as a two-pole electromagnet. A brushless 
motor, by comparison, uses a lasting magnet as its outside rotor. Additionally, it runs on 3 phases of getting 

coils along with a special sensor which monitors rotor position. This project supplies the relative evaluation of 

DC printer driven electric vehicle and also electric vehicle was powered by BLDC and corresponding impact on 

state of ripples and charge in the dc voltage at the battery power. This comparison is carried through in the 

MATLAB application relative outcomes are provided individually. 
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I. INTRODUCTION 

The transportation sector occupies a devote this is certainly world this is certainly fundamental is 
entire. Fossil fuels utilized in main-stream automobile know-how emit hothouse gas such as co2, carbon 

monoxide, and methane. The employment that is exorbitant of gases causes polluting associated with the 

environmental surroundings, climate modification, and warming that is worldwide. To enable you to reduce 

these total outcomes, there was a propensity to automobile this is certainly electric EV) technology. The EV has 

reduced fuel price in conformity with fossil-fueled automobiles since they are primarily built of battery pack 

systems, energy circuits which are the electric camera. The battery power coordination in an EV is the large 

amountelement that is the fee that is time this is certainly important determining distance 

                       

 

 

 
 

 

 

 

 

 

 

 

 



Design And Analysis Of Bi-Directional DC-DC Driver Electrical vehicles 

www.ijres.org                                                                                                                                               77 | Page 

II. BLOCK DIAGRAM 

 

 
Fig 1 Block diagram 

 

III.PROPOSED DC-DC CONVERTER 

With some other types of semiconductor device such as the insulated-gate bipolar transistor (IGBT), 
both turn-on and turn-off can be controlled, giving a second degree of freedom. As a result, IGBTs can be used 

to make self-commutated converters. In such converters, the polarity of DC voltage is usually fixed and the DC 

voltage, being smoothed by a large capacitance, can be considered constant.  

For this reason, an HVDC converter using IGBTs is usually referred to as a voltage-source 

converter (or voltage-sourced converter). The additional controllability gives many advantages, notably the 

ability to switch the IGBTs on and off many times per cycle in order to improve the harmonic performance, and 

the fact that (being self-commutated) the converter no longer relies on synchronous machines in the AC system 

for its operation. A voltage-sourced converter can therefore feed power to an AC network consisting only of 

passive loads, something which is impossible with LCC HVDC. 

 
           Fig 2 Proposed dc dc converter 

 

IV. BATTERY STORAGE SYSTEM 

A battery is a device consisting of one or more electrochemical cells with external connections for 

powering electrical devices such as flashlights, mobile phones, and electric cars. When a battery is 

supplying electric power, its positive terminal is the cathode and its negative terminal is the anode. The terminal 

marked negative is the source of electrons that will flow through an external electric circuit to the positive 

terminal. When a battery is connected to an external electric load, a redox reaction converts high-energy 
reactants to lower-energy products, and the free-energy difference is delivered to the external circuit as electrical 

energy. Historically the term "battery" specifically referred to a device composed of multiple cells, however the 

usage has evolved to include devices composed of a single cell. 
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https://en.wikipedia.org/wiki/Electrochemical_cell
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V. BRUSHLESS DC MOTOR
A motor converts supplied electrical energy into mechanical energy. Various types of motors are in 

common use. Among these, brushless DC motors (BLDC) feature high efficiency and excellent controllability, 
and are widely used in many applications. The DC motor you will find in modem industrial applications operates 

very similarly to the simple DC motor described earlier in this chapter. Notice that the DC voltage is applied 

directly to the field winding and the brushes. The armature and the field are both shown as a coil of wire. In later 

diagrams, a field resistor will be added in series with the field to control the motor speed. 

 

 
Fig 3 Brushless dc motor 
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VI. SIMULATION MODEL 

 

 
Fig 4.Proposed system with BLDC Motor 
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VII. RESULT AND DISCUSSION 

In this research, discussed about the simulation results of the bi-directional dc-dc driver for electric 

vehicles using dc machine and the same using BLDC motor and compared the results of SoC (%) in MATLAB. 
Here powergui is used to generate the simulation graphs and the results are seen in the scope. The simulation 

results have been discussed as follow Here the battery pack is improved while using the BLDC motor, in the 

motoring mode the SoC (%) is improved i.e. from 88% to 87.6%. whereas in regenerative braking mode it is 

varied from 87.6% to 87.8%. The variations in the values of currents and voltages are also observed in the above 

results while using both DC Motor and BLDC motor respectively in a time period of 0 to 50 as reference. 

 

 
Fig 5 simulation output 

 

 
Fig 6 Battery Voltage with BLDC machine 

 

 

 
Fig 8 BATTERY SOC (%) with BLDC machine      

 

VIII. CONCLUSION 

As soon as the battery pack is charged, the unit which is dc operated turbine setting and bi directional 

dc dc converter are operated in income mode. Adjustable torque and that is definitely bad is placed in the dc 

product as well as the outcome within the battery pack is noticed. Battery pack energy so is enhanced from 
87.47percent to 87.55percent according to the simulation effect. In the all-electric automobile, regenerative 

braking has occurred in this state. Charge and also discharge states of the electric battery may be many needed 

for distance to determining. If the battery pack is charged, the unit which is dc operated turbine setting and bi 

directional dc dc converter are operated in buck mode. Adjustable torque which is unfavorable is placed about 

the BLDC device as well as influence once you glance at the battery pack often appears. Based upon the 

simulation result, the battery pack so is improved from %88 to %87.8. In the all electric car, regenerative 
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breaking is happened in this state. Charge and also discharge states of this particular battery power shall be most 

crucial for distance to determining. 
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