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Abstract— The aim of our project is to combine the works of 

laundry washing machines, hydro extractor and the dryer. 

Mostly, all the industries provide the industrial washing 

machine, hydro extractor and the dryer separately, but our 

project in the company made possible the combination of the 

three usages in a single industrial laundry washing machines. 

Therefore, they have assured that the project that we have 

done in the industry along with their technicians can be 

implemented. It is mainly used to reduce the time, cost, 

occupation of place and the manpower during the installation 

and operation of the machines. Most preferably, the industrial 

washing machines are commonly used in the schools, 

colleges, Hospitals, hostels and big laundry industries. I hope 

that our new project in the industry may bring a lot of change 

in the market and the quality level. It is commonly consumer 

friendly machine because, it reduces the cost and the 

investment on the three various machines in order to complete 

the works of washing. 
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I. INTRODUCTION 

A. What is Washing Machine? 

Washing machine is the machine used to wash the various 

types of clothes without applying any physical efforts. With 

washing machine you don't have to rub the clothes with hand 

or squeeze them to remove the water from them. The washing 

machine is also called as clothes washer or simply the washer. 

The washing machine enables you to wash your clothes 

automatically without having to supervise its operation. All 

you have to do is put the clothes in the machine and select the 

wash mode. The washing machine automatically takes in the 

amount of water and detergent required and it also 

automatically sets the timer for washing, rinsing and drying 

as per the selected mode and the amount of clothes. 

B. Types of Washing Machines 

Depending on the position of loading the clothes in washing 

machine, there are two types of washing machines: top 

loading and front loading washing machines. Both these have 

been described below: 

1) Top Loading Washing Machine 

In this washing machine the clothes are loaded from the top 

of the washing machine. There is a cover at the top that helps 

loading and unloading of clothes in the round vessel that 

perform the function of the washer as well as the rinser and 

drier in the fully automatic washing machine. The top loading 

washing machine is preferred by the people who don’t want 

to bend the body while loading the clothes in the machine. 

This washing machine is more widely used than the front 

loading washing machine in many parts of the world. 

This design places the clothes in a vertically 

mounted perforated basket that is contained within a water-

retaining tub, with a finned water-pumping agitator in the 

center of the bottom of the basket. Clothes are loaded through 

the top of the machine, which is usually but not always 

covered with a hinged door. 

During the wash cycle, the outer tub is filled with 

water sufficient to fully immerse and suspend the clothing 

freely in the basket. The movement of the agitator pushes 

water outward between the paddles towards the edge of the 

tub. The water then moves outward, up the sides of the basket, 

towards the center, and then down towards the agitator to 

repeat the process, in a circulation pattern similar to the shape 

of a torus. The agitator direction is periodically reversed, 

because continuous motion in one direction would just lead 

to the water spinning around the basket with the agitator 

rather than the water being pumped in the torus-shaped 

motion. Some washers supplement the water-pumping action 

of the agitator with a large rotating screw on the shaft above 

the agitator, to help move water downwards in the center of 

the basket. 

Since the agitator and the drum are separate and 

distinct in a top-loading washing machine, the mechanism of 

a top-loader is inherently more complicated than a front-

loading machine. Manufacturers have devised several ways 

to control the motion of the agitator during wash and rinse 

separately from the high speed rotation of the drum required 

for the spin cycle. 

While a top-loading washing machine could use 

a universal motor or DC brushless motor, it is conventional 

for top-loading washing machines to use more expensive, 

heavy, and more electrically efficient and reliable induction 

motors. The action of a front-loading washing machine is 

better suited to a motor capable of reversing direction with 

every reversal of the wash basket; a universal motor is noisier, 

less efficient, doesn't last as long, but is better suited to the 

task of reversing direction every few seconds. 

2) Reversible Motor 

In most current top-loading washers, if the motor spins in one 

direction, the gearbox drives the agitator; if the motor spins 

the other way, the gearbox locks the agitator and spins the 

basket and agitator together. Similarly, if the pump motor 

rotates one way it recirculates the sudsy water; in the other 

direction it pumps water from the machine during the spin 

cycle. Mechanically, this system is very simple. 

3) Mode Changing Transmission 

In some top loaders, the motor runs only in one direction. 

During agitation, the transmission converts the rotation into 

the alternating motion driving the agitator. During the spin 

cycle, the timer turns on a solenoid which engages 

a clutch locking the motor's rotation to the wash basket, 

providing a spin cycle. General Electric's very popular line of 

Filter-Flo (seen to the right) used a variant of this design 

where the motor reversed only to pump water out of the 

machine. The same clutch which allows the heavy tub full of 

wet clothes to "slip" as it comes up to the motor's speed, is 

also allowed to "slip" during agitation to engage a Gentle 

Cycle for delicate clothes. 
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Fig. 1: Washing Machine 

Require the clothing be freely suspended in water, 

only enough water is needed to moisten the fabric. Because 

less water is required, front-loaders typically use less soap, 

and the repeated dropping and folding action of the tumbling 

can easily produce large amounts of foam or suds. 

4) The Water Usage In Front Load 

Front-loaders control water usage through the surface 

tension of water, and the capillary wicking action this creates 

in the fabric weave. A front-loader washer always fills to the 

same low water level, but a large pile of dry clothing standing 

in water will soak up the moisture, causing the water level to 

drop. The washer then refills to maintain the original water 

level. Because it takes time for this water absorption to occur 

with a motionless pile of fabric, nearly all front-loaders begin 

the washing process by slowly tumbling the clothing under 

the stream of water entering and filling the drum, to rapidly 

saturate the clothes with water. 

5) The Clothes in the Machine 

Nearly all front-loader washers for the consumer market must 

also use a folded flexible bellows assembly around the door 

opening, to keep clothing contained inside the basket during 

the tumbling wash cycle. If this bellows assembly were not 

used, small articles of clothing such as socks could slip out of 

the wash basket near the door, and fall down the narrow slot 

between the outer tub and basket, plugging the drain and 

possibly jamming rotation of the inner basket. Retrieving lost 

items from between the outer tub and inner basket can require 

complete disassembly of the front of the washer and pulling 

out the entire inner wash basket. Commercial and industrial 

front-loaders used by businesses (described below) usually do 

not use the bellows, and instead require all small objects to be 

placed in a mesh bag to prevent loss near the basket opening. 

6) The Combo Washer 

There are also combo washer dryer machines that combine 

washing cycles and a full drying cycle in the same drum, 

eliminating the need to transfer wet clothes from a washer to 

a dryer machine. In principle, these machines are convenient 

for overnight cleaning (the combined cycle is considerably 

longer), but the effective capacity for cleaning larger batches 

of laundry is drastically reduced. The drying process tends to 

use much more energy than using two separate devices, 

because a combo washer dryer not only must dry the clothing, 

but also needs to dry out the wash chamber itself. These 

machines are used more in Europe, because they can be fitted 

into small spaces, and many can be operated without 

dedicated utility connections. In these machines, the washer 

and dryer functions often have different capacities, with the 

dryer usually having the lowest capacity.. 

II. COMPARISON 

True front-loaders, and top-loading machines with 

horizontal-axis drum as described above, can be compared 

with top-loaders on a number of aspects: 

A. Efficient Cleaning 

Front-loaders usually use less energy, water, and detergent 

compared to the best top-loaders. “High Efficiency" washers 

use 20% to 60% of the detergent, water and energy of 

"standard" washers. They usually take somewhat longer (20–

110 minutes) to wash a load, but are often computer 

controlled with additional sensors, to adapt the wash cycle to 

the needs of each load. As this technology improves, 

the human interface will also improve, to make it easier to 

understand and control the many different cleaning options. 

B. Water Usage 

Front-loaders usually use less water than top-loading 

residential clothes washers. Estimates are that front-loaders 

use from one third to one half as much water as top-loaders. 

C. Spin-Dry Effectiveness 

Front-loaders (and European horizontal axis top loaders) 

offer much higher maximum spin speeds of up to 2000 RPM, 

although home machines tend to be in the 1000 to 1400 RPM 

range, while top-loaders (with agitators) do not exceed 

1140 RPM. High-efficiency top-loaders with a wash plate 

(instead of an agitator) can spin up to 1100 RPM, as their 

center of gravity is lower. Higher spin speeds, along with the 

diameter of the drum, determine the g-force, and a higher g-

force removes more residual water, making clothes dry faster. 

This also reduces energy consumption if clothes are dried in 

a clothes dryer. 

D. Cycle length 

Top-loaders have tended to have shorter cycle times, in part 

because their design has traditionally emphasized simplicity 

and speed of operation more than resource conservation. 

E. Wear & Abrasion 

Top-loaders require an agitator or impeller mechanism to 

force enough water through clothes to clean them effectively, 

which greatly increases mechanical wear and tear on fabrics. 

Front-loaders use paddles in the drum to repeatedly pick up 

and drop clothes into water for cleaning; this gentler action 

causes less wear. 

F. Compactness 

True front-loading machines may be installed underneath 

counter-height work surfaces. A front-loading washing 

machine, in a fully fitted kitchen, may even be disguised as 

a kitchen cabinet. These models can also be convenient in 

homes with limited floor area, since the clothes dryer may be 

installed directly above the washer ("stacked" configuration). 

G. Initial Cost 

In countries where top-loaders are popular, front-loaders tend 

to be more expensive to buy than top-loaders, though their 

lower operating costs can ultimately lead to lower total cost 
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of ownership, especially if energy, detergent, or water are 

expensive. On the other hand, in countries with a large front-

loader user base, top-loaders are usually seen as alternatives 

and more expensive than basic off-brand front loaders, 

although without many differences in total cost of ownership 

apart from design-originated ones. In addition, manufacturers 

have tended to include more advanced features such as 

internal water heating, automatic dirt sensors, and high-speed 

emptying on front-loaders, although some of these features 

could be implemented on top-loaders. 

In the European markets the market share of the 

front loading washing machines is 90%, while of the top 

loading washing machines is mere 10%. In contrast, the US 

has market share of 65% for top loading and 35% for front 

loading washing machines. 

Depending on the total automatic features available 

in the washing machine, the top loading washing machines 

are also classified as: semi-automatic washing machine and 

fully automatic washing machine. Let us see the details of the 

two: 

III. THE NEED FOR THE INDUSTRIAL WASHING MACHINE 

In developing countries, rural women are among the least 

privileged. Women are both essential to the family unit and 

integral to the economy. One factor behind the inequality is 

the long list of responsibilities that traditionally fall to 

women. Not only do women perform agricultural duties and 

care for livestock alongside men, but women are also 

responsible for many domestic chores. Usually, new 

technology improves people’s efficiency, but women benefit 

less from new technology for several reasons. 

First, women’s duties are neglected by technological 

improvement efforts because domestic chores are often seen 

as cultural obligations for women so little effort is expended 

to diminish them. 

Second, foreign aid in the form of appropriate 

technologies is unevenly distributed because women are often 

considered less technically competent than men. Factors like 

these tend to prevent the development of improved 

technology for women’s uncompensated, time-consuming, 

and laborious 

IV. SEMI-AUTOMATIC WASHING MACHINE 

This has separate tubs or vessels for the washer and the drier. 

There are two separate timers that enable setting washing and 

drying times. To wash the clothes, you have to put the clothes 

in the wash vessel, put sufficient quantity of the water and 

detergent and then set the timer. After the specified time, the 

washing machine will stop. You can remove the clothes and 

dry them in the sun or you can dry them partially in the drier 

vessel by setting suitable time. 

V. FULLY AUTOMATIC WASHING MACHINE 

 
Fig. 2: 

In fully automatic washing machine there is only one tub that 

serves as the washer, rinse as well as the drier. Depending on 

the number of clothes or the weight of the clothes, the 

machine takes in the sufficient amount of water and detergent 

automatically and sets the timer for wash and drying 

automatically. All you have to do is just provide the water 

connection, put the detergent from time-to-time in its storage 

space and put the clothes, the fully automatic washing 

machine does the rest of things automatically. 

Model 

Charging 

capacity 

(wet) 

Motor 

HP 

Rotating 

Drum 

Dia / Ht in 

mm 

Steam 

connection 

nozzle 

DWF 

-25 
25 kg 1 750/450 25 NB 

DWF 

-50 
50 kg 2 900/600 50 NB 

DWS 

-25 
25 kg 1 680/800 20 NB 

DWS 

-50 
50 kg 2 800/1000 50 NB 

DWS 

-100 
100 kg 3 900/1250 50 NB 

DWS 

-150 
150 kg 5 1000/1350 50 NB 

Table 1: Working Condition of Washing machine 

Hardness less than  4-5 dH 

PH 7.0 -7.5 

Iron less than 0.1 mg/l 

Manganese less than 0.05 mg/l 

Table 2: Results of Modern Washing Machine 

VI. SPARK INDUSTRIAL WASHING MACHINE 

A. The Characteristics 

 Spark washing machines are robust 

 They are heavy duty 

 They are capable of cleaning linen or garments quickly 

and effectively. 

VII. APPLICATIONS OF THE MACHINE 

 It is used for Detergent wash 
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 It is used for Acid wash 

 It is used for Sand wash 

 It is used for Caustic wash 

 It is used for Chlorine wash 

 It is used for Dyeing 

VIII. THE MAIN FEATURES OF INDUSTRIAL WASHING 

MACHINE 

The inner drum is made of quality Stainless Steel material 

with proper embossed perforations and “U” Lifters are 

provided for proper reinforcement and to achieve tumbling of 

garments. Spring lock arrangement for quick opening and 

closing of doors are provided. For side loading machines 

Stainless Steel. Outer drum has a top sliding door. The outer 

casing is provided with hopper for detergent, nozzles for 

steam and water, Drain valve, water level indicator. 

IX. DRIVE USED FOR THE INDUSTRIAL WASHING MACHINE 

Duplex chain drive through sprocket and pulley, easy 

arrangement for tightening “V” Belts are used in the 

industrial washing machine. 

X. SPARK INDUSTRIAL HYDRO EXTRACTOR 

Spark hydro extractor/ squeezer/ Centrifuge ensures the 

removal of water by an effective extraction process quickly, 

thoroughly, safely, resulting in very low moisture retention. 

 
Fig. 2: Process of Modern Washing Machine 

XI. CONCLUSION 

The product that we have suggested will surely make a great 

impact in the washing area. Because it is something that 

includes all the works together in a single machine. Only the 

rpm plays a vital role in the industrial washing machine, 

hydro extractor (squeezer) and the drier. Hence, it is always 

good to depend on the speed of the machine. The industrial 

people are very much impressed with the idea with which we 

came about. Hence, the combined works of washing, 

squeezing, hydro extraction and the drying can be made with 

the low cost and the with no space extension. 

We have combined the hydro extractor so called 

squeezer and dryer with the industrial washing machine. 90% 

of the water is removed during the process of the hydro 

extraction and the remaining 10% of the water is removed 

during the drying process. Hence, our project makes the work 

easy and very compatible. 
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