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ABSTRACT: Washing dishes is most commonly done activity in the world, in most of families’ people wash dishes by 

hand which is straining to muscles and detergent is chemically harmful. As far as manual process is concerned in houses of 

India, washing is done by hand scrubbing which is straining to the muscles through its energy and postural requirements. 

It may also lead to clinical, anatomical disorders and back pain which may affect the operator‘s health. Many of their 

household chores are performed by the women and some can be very physically challenging and time consuming. The 

dishwasher has made cleaning and drying dishes much easier and more efficient. This Concept discusses the problems 

faced in Automatic Dishwasher and solutions on those problems. Automatic dishwasher uses large amount of energy, time 

and is costly. As it is costly, the usage of automatic dishwasher in our country is very less, by using semi-automatic 

dishwasher, time, cost and human efforts can be reduced significantly. Also by using Galvanized iron material for inner & 

outer part, the overall weight of the assembly is also reduced. The capacity of machine is to wash 24 pieces of dinner set at 

a time by using two rotary jet controlled by single pump using parallel connection. In this paper objective of the project is 

to design and fabricate semiautomatic dishwasher that is efficient and overcome the human work. In market existing 

dishwasher, the spray arm is not sufficient to spray water in each part of the dish. So keeping this in mind, we designed the 

circular rack and spray arm in center of the machine which will spray the water equally and effectively in each and every 

area of dish. The machine has less cycle time, less energy consumption, less water required for cleaning as compare to 

manual machine. 

 

INTRODUCTION 
 

In most of the restaurant, households and college-mess the dishwashing are done manually. When this process is done 

manually, a man can wash approximately 100 to 150 dishes in 1 hour. This process is not only very laborious and boring 

but also time consuming. 

 

In Parul Institute, total number of students in college are around 20000 and the average number of students (i.e.3500) are 

stay in college hostel. Then number of dishes required to wash would be around 7000 per day. When this process is done 

manually, a man can wash approximately 100 to 150 dishes in 1 hour. 

 

 

 

 

 

 

 

 

 

 

 

 

FIG 1 (INTRODUCTION) 
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The machines performing the stated task i.e. washing and cleaning are available in market, but they are of very high cost. 

So, most of the colleges-mess and restaurants are provide labor for washing dishes. They have to pay money to labor for 

washing dishes so it can be costlier at longer period. We are going to develop and manufacture a machine to make the task 

of cleaning and washing of utensils semi-automatically to reduce the wastage of human hours. The machines performing 

the stated task i.e. washing and cleaning are available in market, but they are of very high cost. So, most of the colleges-

mess and restaurants are provide labor for washing dishes. They have to pay money to labor for washing dishes so it can 

be costlier at longer period. We are going to develop and manufacture a machine to make the task of cleaning and washing 

of utensils semi-automatically to reduce the wastage of human hours. The primary objective is to develop and manufacture 

a machine to make the task of paper stapling and folding automatically to reduce the wastage of human efforts, time and 

cost.The machine will save human hours. As the machine will require very low investment compare to other general 

purpose machines available in market, it will provide service to each and every restaurant and colleges-mess in quiet easy 

and economical manner. 

 

WHY WE SELECTED THIS PROJECT? 

 

There are serval benefits of selecting semi-automatic utensil cleaner instead of automatic cleaner. The difference between 

them is shown in the table below 

 Automatic 

dishwasher 

Semi-automatic 

dishwasher 

Material Stainless steel is 

used, 

having three 

coating for 

Resisting 

corrosion. It 

increased cost 

Galvanized iron is used 

having 

zinc coated for resisting 

Corrosion. It is less 

costly than 

SS and easily available 

Motor and 

Gear 

Mostly two motor 

and Gear 

used for rotation 

of jet 

which running cost 

is high 

, high energy 

consumption 

and make design 

complicated 

Only one motor with 

centrifugal 

pump used for rotation 

of jet 

which is less costly, less 

energy 

consumption and 

design 

become simple 

Time consuming Fixed cycle(60min) 

because 

of electronic 

circuit and 

board, which is 

time 

Consuming. 

No electronic circuit 

and board 

used, so cycle can be 

fixed as 

Per customer 

requirement. 

Water consuming It consume 23 to 

25 lit.water 

It consumes maximum 

10 lit 

Water. 

 

 CHALLENGES TO THIS PROJECT 

Washing dishes is most commonly done activity in the world, in most of families’ people wash dishes by hand which is 

straining to muscles and detergent is chemically harmful.  
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As far as manual process is concerned in houses of India, washing is done by hand scrubbing which is straining to the 

muscles through its energy and postural requirements. It may also lead to clinical, anatomical disorders and back pain 

which may affect the operator‘s health. Many of their household chores are performed by the women and some can be 

very physically challenging and time consuming. The dishwasher has made cleaning and drying dishes much easier and 

more efficient 

Main Challenges are: 

 Design the Project 

 Selecting the suitable parts 

 Selecting appropriate parts 

 To wash utensil of different shapes 

 AIM AND OBJECTIVE 

In most of the restaurant, households and college-mess the dishwashing are done manually. When this process is done 

manually, a man can wash approximately 100 to 150 dishes in 1 hour. This process is not only very laborious and boring 

but also time consuming. In Parul Institute, total number of students in college are around 20000 and the average number 

of students (i.e.3500) are stay in college hostel. Then number of dishes required to wash would be around 7000 per day. 

When this process is done manually, a man can wash approximately 100 to 150 dishes in 1 hour. 

Main Objectives are: 

 To reduce human efforts. 

 To save time in washing utensil. 

 To save electricity compared to automatic machine. 

 To reduce consumption of water. 

 ADVANTAGES 

 Low maintenance and easy to operate. 

 The performance of the machine is better than Automatic dish washer and manually dish washing 

 Less time and water consuming machine. 

 Cost is less than automatic dish washer. 

 Design is simple and very efficient. 

 DISADVANTAGE 

Man has to stand until the machine perform operation. 

 APPLICATIONS 

The most common activity to perform is to wash dish but without time consuming and efficiently. 

 

CHAPTER- 2 

LITERATUREREVIEW 

TYPES OF SEMI AUTOMATIC DISHWASHER 

 

 SEMI AUTOMATIC DISHWASHER [1] SHILPA N. 

 

 

   

 

 

 

 

FIG 2. CONVEYOR SEMI-AUTOMATIC DISHWASHER 

 

In traditional washing of dish, first step is to clear the wastage food on plate and then scrub it with detergent. Here also, 

we are following same first step in which the dirty dish which has to be wash is put in first washing chamber. Where 

scrubbing & washing of dish takes placeDish put on the conveyor belt is operated by using universal motor.  
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The motor stops when dish enters in washing chamber. Universal motor is operated with delay of specific time interval 

and entire operation of system is controlled by using microcontroller. In this chamber, firstly pressurized spray of 

detergent water is thrown on dish with the help of nozzles. The operation performed with help of water pump. 

Pressurized detergent water clears dish with the waste food. Simultaneously brush assembly operates which moves the 

brushes down and starts scrubbing of dish. The up & down movement of brush assembly is operated by DC geared motor 

controlled according to logic program given to microcontroller. These complete operations are to be carried out in 

stipulated time span set by microcontroller. After that the conveyor belt moves again in forward directions automatically to 

move dish to second washing chamber. The semi-automatic dish washer incorporates the mechanisms used in fully 

automatic washing machines as well as the one using hand washing to ensure effective washing of dishes with the delay 

provided by microcontroller. 

 

 Semi-automatic dishwashing and utensil cleaner [2] Shayla S Hedaoo 

Main objective of semi-automatic dishwashing machine is to reduce the cost of fully automatic dish washing machine and 

giving good cleaning performance. It required less energy and less water consumption. Time of washing dish can be 

adjusting as per customer requirement. In this system multi jet Technology is used to clean Utensils. Any type of utensil 

will be washed in our  

PROPOSED SYSTEM 

• Semi-automatic 

• No use of electronic Circuit Controlled by knobs and switches 

• No programming necessary 

• Material used GI (Galvanized iron) to reduce cost 

• Light in weight 

• Single centrifugal pump used 

• 2 rotary jets controlled by single pump using parallel connection 

• No gears used to reduce cost 

• Jets are directly connected via pump through PVC pipes 

• Less time to wash due to high pressure  Can change washing time no fixed cycle necessary 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 3. SEMI AUTOMATIC DISHWASHER 

 

METHODOLOGY 

 

The methodology is a process for implementation and developing the project. The goal and the successfulness of the 

project is depending on how the plans is conduct to achieve the result. Methodology is to define each step to achieve the 

sequence of the flow work from the beginning until the outcome is obtained. All the results obtain were evaluated and 

improved till the best result came out and to be taken. This implementation would be and getting the worst result where 

try and error is happening here. Where any ideal decision may reconsider and repeating to satisfy the best result. 
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Project outline 

Phase to process developing and fabricating. Discuss about the theories review, calculation, project specifications and etc. 

In order to achieve all this, the following methods are to be followed closely during the execution of the project to achieve 

the objective. 

(1) Understand the objective of the project and search for the best result to solve the problem statement. 

(2) Study the literature review and analyses what implementation can be made to this project. All information gathered 

together from the various sources such as common internet website sources, journals, books, written articles, paper, blogs, 

video site and any medium and resources. 

(3) Experimentation and simulation where certain experiments are needed to be done in order to collect and to take note 

the data and record for improvement. 

(4) Generate conceptual design and concept selection where meet the characteristic require and final conceptual design is 

obtaining. 

(5) Next step is to test run whether the prototype can work properly and meet the objective. Thus, the problem found will 

be analyses and need to be rework. 

 

Flow chart 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIG 5 FLOW CHART 

 

DESIGN& PARTS ANLYSIS OF BASIC DISWASHER STRUCTURE 

Semiautomatic dish washer consist of motor with centrifugal pump in which water is flow through PVC pipes which is 

connected to rotary jets which is in upper side and downward side. Pump is help to rotate the jet. These jet are sprinkling 

the water with required pressure on the plates and utensils. Regulator is provided in the machine which controls the 

operation of machine. Water consumption of this machine is depends on customer. Time, water and energy consumption 

are very less. 

 

Motor is used to convert electrical energy to Mechanical energy. When electrical energy convert to mechanical energy, 

water suck by centrifugal pump and it passes through pipe to rotary jet which is parallel connected. Rotary jet throws the 

water into plates and utensils at some pressure for cleaning purpose. Semi-automatic dishwasher combines water and 

detergent into very effective cocktail then sprays it against the dishes.  
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The dishwasher then pumps out the water containing food particles that have been removed from the dishes, and rinses 

the dishes with clean water and a rinse agent. After pumping out the rinse water, leave the dish for drying. 

 
FIG 6 shows sketch of machine which explain internal part of proposed system 

 

The following are the component of semi-automatic machine 

 Motor with Centrifugal pump 

In semi-automatic dish washer, electric motor coupled with centrifugal pump shown in paper, Centrifugal pumps are 

dynamic pumps which move fluids through a system using one or more impellers. They are the most common type of 

pump because of the simplicity and effectiveness of their design and operation. Because they are the most familiar, they 

also tend to cost less than other types of pumps. Compared to positive displacement pumps, they provide higher flow 

rates and lower pressures. When the impeller is made to rotate, it makes the fluid surrounding it also rotate. This imparts 

centrifugal force to the water particles, and water moves radially out. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIG 7 MOTOR WITH CENTIFUGAL PUMP 
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 UTENSIL GRILL 

Utensil Grills used in semi-automatic dish washer is to carry the number of plates, Bowls, cup, spoons and other utensil 

for washing purpose. It consists of SS (Stainless steel) It is easily available and low cost. For larger and heavier items such 

as plates, serving platters, saucepans, bowls, etc., upper grill used. Glasses, cups and small items such as saucers can also be 

placed in the lower basket. Do not place thin, delicate glassware in the lower basket. Place very large plates in the center of 

the lower basket. When tilted, plates up to 35 cm in diameter can be accommodated. Multi Comfort Zone The rear section 

of the lower basket is used for washing cups, glasses, plates and pots. Hinged spikes The spikes at the front are used for 

washing plates, soup bowls, platters, dessert bowls, and saucers. The spikes can be lowered to make more room for large 

items, e.g. pots, pans and dishes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIG 8 UTENSIL GRILL 

 

 

 Galvanized iron (GI) 

This iron or steel is steel that has been coated with zinc oxide in order to prevent rusting corrosion. These iron is used for 

making inner and outer body of dishwasher. Normally stainless steel is used for making body of automatic dish washer, 

but they have required three coating to prevent corrosion and rusting which is costly. But GI is less costly than metal steel. 

Sometimes the galvanizing process is referred to as hot dip galvanizing. The zinc forms a barrier against corrosion in that 

the steel underneath does not come into contact with water / moisture in the air. 
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 WORKING AND DESIGN OF CONTOL PANEL 

 

 Schematic diagram of circuit 

BLOCK DIAGRAM 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIG 9 BLOCK DIAGRAM 

 Steps of working circuit 

Step1: Parts needed 

1) Pump-Voltage AC 220 50Hz Power 18 volt 

2) Arduino 

3) Four channel relay 

4) Nozzle 

5) Padestrial bearing 

6) Pulley 

7) Belt 

8) Pipe 

9) Twelve watt SMPS 

Step 2: Code 

Initially it checks for drain closed or not. If it is open drain will be closed automatically, if not all the filled water will be 

drained. After the drain is closed program runs. There are three timer settings i.e.,3/6/9 mins. After completing washing 

drain opens and after few mins drain closes and it beeps indicating that the washing is completed. During drain open 

display blinks until drain is closed. 

 

 

 

 

 

 

SUPPLY 

DOOR  

SWITCH 
ARDUNIO 

SOLENOID  

VALUE 

WATER 

SOLENOID 

VALUE 

SOAP WATER 

PUMP 

RELAY 

WATER 

PUMP 

RELAY 

SOAP 

WATER 
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Step 4: Drain System 

 

 

 

 

 

 

FIG 10 DRAIN SYSTEM 

 

In semi-automatic washing machines, the drain knob is connected to the drain switch with a nylon thread. When we 

operate the drain switch, it pulls the drain switch and lets the water drain. I replaced the manual switch using geared motor 

along with threaded rod. I inserted nut into a wooden block, and fixed the threaded rod to motor so that it pulls the drain 

switch with nylon thread as shown in the picture. I used two push to ON switches to control the range of geared motor 

movement to a certain distance. Otherwise it may pull off and break the switch or may not open fully to let the water 

drain. 

Step 5: Washing Motor Control and Wiring 

 

 

 

 

  

 

 

 

 

 

Fig 11 washing motor control and wiring 

 

Washing motor contains 3 wires. In my washing machine one is directly connected to phase. Remaining two for CW and 

CCW motion. I connected through relay board as shown in the picture. Neutral is connected to relay board as shown in 

the picture. When relay 1 is ON motor rotates CW. When both relays are ON motor rotates CCW. 

 Coding of aurdino  

const int buttonPin1 = 2;        

// the number of the pushbutton pin   

const int ledPin1 =  12;   

const int ledPin2 =  11;  

 const int ledPin3 =  10;   

const int ledPin4 =  7;   

const int ledPin5 =  6;  

// the number of the LED pin   

 

// variables will change:   

int buttonState1 = 0;       

 // variable for reading the pushbutton status  

void setup()  

 {   // initialize the LED pin as an output:   

 pinMode(ledPin1, OUTPUT);    

 pinMode(ledPin2, OUTPUT);     

 pinMode(ledPin3, OUTPUT);  

 pinMode(ledPin4, OUTPUT);    
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 pinMode(ledPin5, OUTPUT);  

// initialize the pushbutton pin as an input:     

pinMode(buttonPin1, INPUT);   

  }  

void loop() {   

  // read the state of the pushbutton value:   

buttonState1 = digitalRead(buttonPin1);  

// check if the pushbutton is pressed.    

// if it is, the buttonState is HIGH:   

if (buttonState1 == HIGH) {    

 // turn LED on:     delay(1000);       

digitalWrite(ledPin1, HIGH);       

digitalWrite(ledPin2, HIGH);       

digitalWrite(ledPin4, HIGH);   

 digitalWrite(ledPin5, HIGH);       

 delay(1000);   

 digitalWrite(ledPin1, LOW);    

 digitalWrite(ledPin4, LOW);     

 delay(15000);      

 digitalWrite(ledPin1, LOW);   

 digitalWrite(ledPin4, HIGH);     

 delay(1000);     

 digitalWrite(ledPin1, LOW);    

 digitalWrite(ledPin5, LOW);       

 delay(15000);   

 digitalWrite(ledPin1, HIGH);      

 digitalWrite(ledPin5, HIGH);       

 delay(1000);   

 digitalWrite(ledPin2, LOW);   

 digitalWrite(ledPin4, LOW);   

delay(15000);     

digitalWrite(ledPin2, LOW);      

digitalWrite(ledPin4, HIGH);  

delay(1000);       

digitalWrite(ledPin2, LOW);      

digitalWrite(ledPin5, LOW);       

delay(15000);       

digitalWrite(ledPin2, HIGH);       

digitalWrite(ledPin5, HIGH);       

delay(1000);   

digitalWrite(ledPin1, LOW);       

digitalWrite(ledPin4, LOW);       

delay(15000);       

digitalWrite(ledPin1, LOW);      

digitalWrite(ledPin4, HIGH);       

delay(1000);       

digitalWrite(ledPin1, LOW);       

digitalWrite(ledPin5, LOW);       

delay(15000);       

digitalWrite(ledPin1, HIGH);       

digitalWrite(ledPin5, HIGH);       
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delay(1000);   

digitalWrite(ledPin3, HIGH);       

delay(15000);       

digitalWrite(ledPin3, LOW);       

delay(1000);     

} else {  

// turn LED off:       

digitalWrite(ledPin1, HIGH);       

digitalWrite(ledPin2, HIGH);      

digitalWrite(ledPin4, HIGH);       

digitalWrite(ledPin5, HIGH);     

}  

}   

 

 DESIGN OF INDIVIDUAL COMPONENTS 

MOTOR SPECIFICATION 

Speed = 300 rpm 12 V, DC supply 

Max. Current = 1 Amp. Power= 12W 

Quantity: 2 

 CONTROLLER: 

Type: Arduino UNO 

 RELAY BOARD: 

Voltage: 12v 

Unit: 5 

 BODY SUPPORT: 

Material: Galvanize iron 

Thickness = 1 mm 

 Nozzle 

A nozzle is often a pipe or tube of varying cross sectional area, and it can be used to direct or modify the flow of a fluid 

(liquid or gas). Nozzles are frequently used to control the rate of flow, speed, direction, mass, shape, and/or the pressure 

of the stream that emerges from them. 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Fig 12 Nozzle Shaftand Bearing 
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Fig 13 Shaft and Bearing Motor 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 14 Motor Pulley 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 15 Pulley 

OTHER COMPONENTS: 

 

NUTS, BOLTS AND WASHERS RIVETS 

STAPLERS FOLLOWERS 

ALLEN KEY BOLTS PLASTIC GEARs 

SPRINGS 
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DESIGN CALCULATION 

 MOTOR SELECTION 

We know, 

Power =  

 

Where, P = Power in kW 

N = Speed in rpm, 

T = Torque in Nm 

Torque = Force x Perpendicular distance 

Force = (Load applied on the rack + Mass of shaft) x Gravitational force 

Let assume, the average load applied on the rack will be 10kg, the mass of rack will be 4kg and mass of shaft be 1kg. 

Force = (10 + 4 + 1) x 9.81 = 147.15N 

Perpendicular distance = 20cm = 0.2m 

Torque = 147.15 x 0.2 = 29.48 

Power = 0.0771kW = 0.10hp 

 

Therefore, select standard motor as 0.5hp 

 DESIGN CALCULATION OF JET 

There is the condition as the vertical plate is considered for calculating the force exerted by the jet on the dishes and 

utensils. Force exerted by the jet on a stationary vertical plate: The jet after striking the plate, will move along the plate, as 

the plate is at right angles to the jet, the jet will be deflected through 90º. Hence the component of the velocity of jet, in 

the direction of jet, after striking will be zero, as shown in the fig 5.2.1. 

Consider, 

V = Velocity of the jet 

D=diameter of the jet, 

A = area of cross-section of the jet 

= π/4 d² 

We know, 

mass/sec = ρ * A * V 

Fx = ρ *A * V (V-0) 

Fx= ρ A V² 

The value of density (ρ) of water = 1000 kg/m³ 

We have, 

d = diameter of jet = 200 mm = 0.02m 

 

a) Area of jet  A = π/4 d² 

= π/4 (0.02)2= 3.14x10ˉ⁴ m² 

b) Flow rate Q = 30 lit/min 

= 5x10ˉ⁵ m³/s 

Since there are four jets, the flow rate is divided by 4 

Q1=Q2=Q3=Q4= 1.25x10ˉ⁵ m³/s 

 

c) Velocity of jet Q = A x V  

  

1.25x10ˉ⁵= 3.14x10ˉ⁴ x V V=0.0398 m/s 

 

d) Force exerted by jet F = ρaV² 

= 1000 x 3.14x10ˉ⁴x 0.0398² = 4.9738 x 10ˉ⁴N 

We know that, 
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e) Pressure required through jet Pressure (P) = F/A 

 =4.9738 x 10ˉ⁴/ 3.14x10ˉ⁴ P = 1.5840 N/m² or bar 

 

 Actual Design of Project 

 

 
Fig:16 Actual Design 

 

 

COSTING 

ESTIMATION COST TABLE 

SR NO NAME COSTING 

1 MOTOR 2000 

2 PUMP 1000 

3 BLOWER 800 

4 AURDINO CONTROLLER 500 

5 RELAY BOARD 400 

6 FABRICATION 2000 

7 NOZZLE AND PIPES 1000 

 TOTAL  7700 
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CONCLUSION 
 

From the study and comparison of automatic and semi-automatic dish washing machine, it is clear that function of both 

machine is same like washing dishes, utensils, cups, glasses, spoons etc. But their construction and working are different. 

Following are the conclusion of semi-automatic dish washer. 

A. The performance of the machine is better than Automatic dish washer and manually dish washing. 

B. Capacity of machine to wash 24 plates per minute. 

C. Low maintenance and easy to operate. 

D. Design is simple and very efficient. 

E. Less time and water consuming machine. 

F. Cost is less than automatic dish washer. 

G. Every component of this machine is easily available in market. 

H. Semi-automatic dish and utensil washing machine can be purchased by every type of customer 
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