
          International Journal of Scientific Research in Engineering and Management (IJSREM) 
                    Volume: 06 Issue: 04 | April - 2022                         Impact Factor: 7.185                                  ISSN: 2582-3930                                                                                                                                               

 

© 2022, IJSREM      | www.ijsrem.com                                                                                                                 |        Page 1 
 

PLAN AND EXECUTION OF JUICER USING BLDC MOTOR 
 

Vaibhavi Jamkar1, Riya Chanpurkar2, Divyajyoti Naukarkar3, 
 

1,2,3Student, Department of Electrical Engineering, KDK College of Engineering, Maharashtra, India. 
KDK College of Engineering, Maharashtra, India. Prof.Dr. G.H. Agrawal4 

 

---------------------------------------------------------------------***---------------------------------------------------------------------- 
ABSTRACT  

In a show situation, the utilization of vitality effective 
apparatuses is involving the showcase to bargain with the 
issue of expanding vitality demand. The blend with 
widespread engine having commutator brush gathering 
cause starting and increment the chances of maintenances 
comes about in decrease of life expectancy all the over 
issue can eliminated by utilize of BLDC engine for blend 
grinder. So the BLDC engine is reasonable for blend 
processor because it is competent to allow simple speed 
torque control and it is compact in size. Application of a 
blend processor to the execution and misfortunes 
investigation of a routine all inclusive engine and 
proposed BLDC engine, it has lower control utilization 
compared to the existing widespread engine available... 

 
Key Words:  BLDC-Brushless DC Motor, Universal Motor,  
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1. INTRODUCTION 

Presently a days, the utilization of vitality productive 
apparatus is possessing the advertise to bargain with the 
issue of expanding vitality request, hence fossil fuel 
shortage. Numerous domestic machines utilized with the 
acceptance engine and all inclusive engine since it takes 
exceptionally tall current at begin can cause of voltage 
droop. It'll cause breaking down of other apparatuses in 
domestic. All inclusive engine having commutator brush 
get together, cause starting and increment chances of 
support comes about in diminishment of life span. Fine 
speed control is troublesome as the tapped windings are 
given at stator. The blenders with all inclusive engine are 
troublesome to utilize with UPS framework since of tall 
beginning current. All the over issues can be killed by 
utilize of BLDC engine for blender processor. 

BLDC engines are exceptionally little in measure, and 
accessible in division control appraisals. BLDC is able of 
donate the simple speed-torque control required for 
blender. Electronic commutation increments the 
productivity and unwavering quality of operation. A few of 
the applications required the lower speed for blending it 
can be accomplished by this engine. Effectiveness verses 
torque characteristics is about level. Vitality sparing can be 
accomplished at any torque and speed. These points of 

interest makes conceivable to utilize the BLDC Engine for 
blender processor. 

2. NEED OF SYSTEM  

A think about by Berkeley National Research facilities 
calculates that 33% of vitality investment funds may well 
be accomplished when AC machines are supplanted with 
high-efficiency DC machine. In a framework with DC 
sources, and DC machines, vitality sparing of 47% may be 
accomplished. All inclusive engine utilized in blenders can 
work on DC supply, but it is exceptionally wasteful since of 
mechanical commutator and brushes. In expansion, it 
draws tall beginning current. So in put of widespread 
engine, BLDC (Brushless Coordinate Current Engine) is 
utilized in mixer grinder, it spares inexhaustible vitality. 

3. WHY BLDC?  

The brushes in routine D.C engines wear out over the time 
and may cause starting. This can be outlined within the 
Fig.1. As a result the routine D.C motors require periodic 
upkeep. Controlling the brush starting in them is 
additionally a troublesome issue. Hence the brushed D.C 
engine ought to never be utilized for operations that 
request long life and unwavering quality. For this reason 
and the other reasons recorded within the presentation, 
BLDC engines are utilized in most of the advanced gadgets. 
Proficiency of a BLDC engine is regularly around 85-90%, 
though the ordinary brushed engines are as it were 75-
80% proficient. BLDC engines are moreover appropriate 
for tall speed applications (10000 rpm or over). The BLDC 
engines are moreover well known for their superior speed 
control. 

BRUSHLESS DC MOTOR IS MORE EFFICIENT 

When changing over power into mechanical control, 
brushless engines are more proficient than brushed 
engines fundamentally due to the nonattendance of 
brushes, which decreases mechanical vitality misfortune 
due to contact. BLDC engines are too appropriate for tall 
speed applications. 

Engine has the 3000 rpm speed at full stack. Agreeing to 
the prerequisite of stack it can change by utilizing speed 
controller given with controller of engine. On stack the 
marginally alter in speed with regard to the standard 
speed. BLDC has great speed control. Engine has 300Watt 
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greatest control .The BLDC engines are moreover well 
known for their superior speed control. 

4. COMPONENTS 

 

 SMPS: 

SMPS stands for exchanging mode control supply. SMPS is an 
electronic control supply framework that creates utilize of 
aswitching controller to exchange electrical control viably. 

 

 REGULATOR IC : 

The 7805 voltage controller could be a three-terminal 
voltage controller IC. In different applications, A voltage 
controller keeps up the yield voltage at a consistent 
esteem. 

 MICRO CONTROLLER : 

A gadget that controls the stream of electrical control 
to a engine and utilized to control speed. 

 

 ARDUINO UNO : 
It is primary controller has a place to Arduino family. 
which is utilized to control the flag gotten from any 
input voltage source like sensor and 
transmitter/receiver module. It is connected LCD show 
to appear the command. 

 

 

 LED: 
A liquid-crystal display (LCD) is used to display the 
speed of motor. 

 

  BLDC MOTOR: 

  

5. SPECIFICATIONS OF MOTOR 
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Engine has the 3000 rpm speed at full stack. Agreeing to 

the prerequisite of stack it can change by utilizing speed 
controller given with controller of engine. On stack the  

marginally alter in speed with regard to the standard 

speed. BLDC has great speed control. Engine has 
1200Watt control and worked at 12V dc supply. 

 

 

 

 

Sr. No  Parameter  Value  

1  Operating Power  120 W 

2  Operating Voltage  12 V  

3  Current  10A  

4  No Load Speed 3000 RPM 

5  Rated Speed 2750 RPM 

6  Rated Current 6A 

7 Maximum power  300W 

8 Weight 2.56 Kg 

9 Efficiency >= 78% 

10 Length(mm)  108  

 

Table -1: Motor Details 
 

 

6. BLOCK DIAGRAM 
 

 
Fig.1 Block Diagram  

Within the domestic single stage 230V supply is 
accessible, but the engine needs 12V DC supply for 

operation. To begin with have to be step down the 
voltage to 12V AC, for this operation 230/12V, 10A SMPC 
is associated to supply mains. After that AC to DC change 
is done by bridge rectifier unit. The rectifier gives the 
12V DC at yield. At that point this 12V DC is given to the 
input to the controller which drives the engine. 

The speed of the BLDC engine can be controlled by 

distinctive strategies like input voltage control, PWM 

control. We favored the primary one i.e. Stator Voltage 
control. In this strategy we used the 10KΩ 

potentiometer to differ the input voltage to the 

controller. As we know the speed is straightforwardly 

relative to the input supply voltage. Due to fine alter 
within the resistance of the potentiometer we get fine 

variety in speed as per necessity. Permanent-magnet 

energized brushless DC engines are getting to be 
progressively alluring in a expansive number of 

applications due to execution points of interest such as 

diminished estimate and taken a toll, decreased torque 

swells, expanded torque-current proportion, moo 
commotions, tall productivity, decreased upkeep and 

great control characteristics over a wide run in torque–

speed arrange. 

Table 2 speaks to a test of blending fabric with half liter 

water poured in it. The blender beneath test 

incorporates a 500 W engine. With reference to Table II, 

ready to be seen that no stack control misfortune is 
around 215 W - 280 W. By expanding in stack, speed of 

the engine diminishes as seen amid test. This causes 

lessening within the press misfortune as well as 

grinding and windage losses. 

But the copper misfortune increments significantly with 
stack. Subsequently, it can be said that in any stack 
condition, blender contains a control misfortune of about a 
half of blender rating so effectiveness is 50%. It can be 
seen that the control needs for chopping is corresponding 
to the amount of fabric or stack. So the productivity of the 
engine is relative to stack. 

7. DESIGN CHOICE OF MOTOR      

BLDC engine has three assortments, to be specific surface 
mounted PM, inset PM and insides PM (IPM) engine. 
Applications like blenders which required tall speed, IPM 
BLDC engine is considered more appropriate since it has 
great speed-torque characteristics compared to surface 
and inset PM engine. In surface and inset PM BLDC 
engines, magnets are held as it were with cements and 
they tend to fly off due to centrifugal drive. Hence, IPM 
BLDC engine is considered. 

In IPM engines, there's an inborn issue of flux spillage 
between posts interior the rotor. With higher number of 
posts, it is conceivable to plan the engine with lower flux 
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spillage. Six or higher number of posts is recommended for 
this reason. With higher number of posts, the specified 
thickness of rotor and stator burden decreases in converse 
extent. This diminishes engine estimate and fetched. In any 
case, at tall speed, higher number of shafts comes about in 
tall commutation recurrence, causing higher exchanging 
misfortune and press misfortune. Subsequently, number of 
shafts is settled at 6. In arrange to keep the motor fetched 
moo, ferrite magnets are considered within the plan. Flux 
concentration can be viably done with 6 posts. Wellknown 
talked sort and a modern ensuing post IPM engine 
proposed in are considered. 
In arrange to diminish cogging torque and minimize the 
require for skewing of posts, fractional-slot plan is 
considered. The number of openings is settled at 9, which 
gives openings per post as 1.5. With this openings per post, 
the winding pitch is 1 space pitch. Hence, the winding has 
most brief conclusion turns. Shorter conclusion turns 
result in lesser copper misfortune and lesser necessity of 
copper wire. Non-salient changeless magnet engines have 
two sorts of torque acting on the rotor; the excitation and 
the cogging torque. Excitation torque is produced due to 
the interaction of the winding current and the changeless 
magnet field, while the cogging torque is due to the 
interaction of the stator tooth and the changeless magnet. 
The uniform discuss hole single-phase PM BLDC engines 
have coincident zero torque positions of excitation and 
cogging torques which makes them intrinsically not self 
starting.Asymmetric discuss gapis presented to move the 
zero position of the cogging torque from that of the 
excitation torque making. 

Sr.No  Feature  BLDC Motor  Universal 

Motor  

1.  Commutation  

 

Electronic 

commutation 

based on 
rotor position 

information  

Mechanical 

brushesand 

commutator  

2.  Efficiency  High  Moderate  

3.  Thermal 

performance  

Better  Good  

4.  Maintenance  Little/None  Periodic  

5.  Speed/Torque 

Characteristics  

Flat  Moderately  

flat  

6.  Speed Range  High  High  

7.  Lifetime  Long  Short  

Table -2: Comparison with Existing System 

 

8. FUTURE SCOPE                           

In future all the AC apparatuses supplanted by the DC 
machines since within the DC machines the control 
misfortune is moo as compare to the AC apparatuses so 
BLDC engine can be utilized in Mixer-Grinder. Moreover 
the utilize of PV (Photovoltaic) cells goes on expanding, so 
the blender with BLDC engine can specifically work on DC 
supply without any changing over gadgets additionally the 
vitality sparing is accomplished by use of vitality effective 
BLDC engine. Usually a fundamental reason of speaking to 
this paper. 

9.  BRIDGE RECTIFIER WITH CAPACITOR FILTER 

 

Fig.2  Resultant Output Waveform 

10. CONCLUSION  

In this extend, in arrange to supply an effective elective to 
all inclusive engine in a mixer-grinder, plan of a moo 
fetched ferrite magnet based BLDC engine is carried out. It 
is found that, press and copper misfortunes are fair 5.2%. 
BLDC engine can work with DC input supply and since of 
productive plan, it expends distant less control than all 
inclusive engine. Hence, it is appropriate for operation 
with the DC dissemination framework. In expansion, its 
estimate is littler than all inclusive engine. 
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