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Design and Fabrication of Steam Sanitiser

Ramachandran N, Ajay aravind J, Ajith Kumar M, Dhivakar M Dinesh krishna M

Abstract: We use water from taps to wash our hands and
subsequently hand blowers to dry them. As we think our hands are
clean, still the possibility of germs, bacteria, microbes and mites
remain in hands which may have come from the water or the air is
used in this cleaning process. The steam sanitizer project is to
design and manufacture an equipment to help people sanities
their hands instead of washing. In this equipment steam is used
instead of water and so the problem of water wastage does not
exist..
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I. INTRODUCTION

Steam sanitiser is a machine which is used to clean their
hands by using steam. We mainly done in project to sanitiser
the hands and thus it remove dusts. The steam sanitiser project
is to design and manufacture n equipment to help people
sanitiser their hands instead of washing. In this equipment
steam is used instead of water wastage does not exist. A
design of steam sanitiser contains various parts such as
storage tank, heating coil, sensor, thermostat etc. It can be
used in hospitals, bakeries and hotels. It works on the
principles of evaporation.

1.1 Objective

e The basic aim of our project is to design model that
uses steam a main purpose of washing. The project is
used to prepare steam that has function of washing

e The design is such that we are trying to make the
model as compact as possible also the availability of

portability.

e The model is supposed to be very handy and also long
life.

e The aim is also uses of destroy bacteria and killing
germs.
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1.2 Reason for preparing steam

¢ With the change in the era, the steam has achieved
great importance as human have found great use.
Steam is chosen as the best alternative because
primarily it is easily available. Well steam can be
prepared by simply heating the water and then being
used up.

e Although the process of steam cleaning is generally
thought to be only for cleaning the carpet, the same
processes can be used for cleaning jewelry,
bathroom tile and brick. Various types of cleaners
are used for the cleaning process by steam depending
on the particular application.

e The steam is the medium through which any area that
out of reach human hands can be cleaned. With high
amount of steam pressure not only the unreachable
area would be cleaned but also the microorganisms
would get washed off.

e This is also used as the water is mostly available at
every location so the steam cleaning makes its
application in wide location. So at any individual
where we have water system can work.

Il. METHODOLOGY

Heating coil is fixed with storage tank

y

Thermostat is inserted into storage tank at 90°C

'

PCB control board and sensors are fixed with suitable
conditions

Relay is connected to the circuit

¢

Fan is attached
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Fig 2.1 Methodology

The fabrication of the steam sanitiser is starts from fixing
the heating coils into the storage tank as per the specifications.
The water is heating at max temperature. Thermostat is
inserted to maintain the temperature level of 90°c. Printed
circuit boards are used in all but the simplest electronic
products. They are also used in some electrical products, such
as passive switch boxes.
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A sensor’s sensitivity indicates how much the sensor’s
output changes when the input quantity being measured
changes. For instance, if the mercury in a thermometer moves
1cm when the temperature changes by 1 °C, the sensitivity is
1cm/°C (it is basically the slope Dy/Dx assuming a linear
characteristic). Sensors are usually designed to have a small
effect on what is measured; making the sensor smaller often
improves this and may introduce other advantages. A relay is
an electromagnetic switch operated by a relatively small
electric current that can turn on or off a much larger electric
current. The heart of a relay is an electromagnet (a coil f wire
that becomes a temporary magnet when electricity flows
through it). Attaching an internal fan is a fairly simple way to
direct the steam towards the hand.

I11. COMPONENTS OF MACHINE

The design of steam sanitizer is used to clean their hands by
using steam. The steam is generated through the tank.

Our project mainly works on the evaporation. Evaporation
is a type of vaporization that occurs on the surface of a liquid
(Water) as it changes into the gaseous (Steam) phase.
Evaporation is an essential part of the water cycle.

The surrounding gas must not be saturated with the
evaporation substance.

Thermostat
(9016°c)

230V 50HZ Control
Mains Board

12v
Adapter

H Heater
Sensor

TANK|

Fig: 3.1 Block Diagram

3.1 Tank

A water tank is a container for storing water. Water tank
parameters include the general design of the tank, and choice
of construction materials, linings. Various materials are used
for making a water tank such as plastics, steel, etc...., In our
project, we use plastic material.

Specifications:
The capacity of the tank is 1 liter.

3.2 Heating coil

Typical heating elements are usually a coil, tape (straight or
corrugated) or a piece of wire, which is a lamp fiber that
increases heat. When an electric current flows through it, it
glows red hot and converts the heat into the electrical energy
that goes through it, emitting it in all directions. Generally,
heat coils are used to heat water for application, here we use
sink rods. The heating element within each electric heater is
an electrical resistor and operates on the principle of Joule
heating: an electric current passing through a resistor converts
that electrical energy into heat. The heating element inside
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the heater in the sinking roe TS is resistant to electricity, and it
converts electrical energy into heat, so it is submerged in
water and convection takes place in the middle.
Metal-resistant heating elements can be wire or tape, straight
or curled.

They are used in common heating devices such as toasters
and hair dryers, fumes for industrial warming, floor heating,
roof heating, ice melting path heating, dryers.

The heating elements are generally nickel-based, usually
an alloy (a mixture of metals and sometimes chemical
elements) (80% nickel and 20% chromium) (other
compounds of nichrome are available, but the 80-20 alloy is
more common). They are good reasons why nichrome is the
most popular ingredient for heating the elements: it has a high
melting point (about 1400 ° C or 2550 ° F), does not oxidize
(even at high temperatures), does not expand too much,
warms up, and has a fair (not too high, reasonably stable)
resistance. (This is the maximum temperature for room
temperature only about 10 percent of the temperature
increases between Lie).

Specifications

Voltage — 220-240V
Power — 36W

3.3 Sensor

Detect body heat (infrared energy). Passive infrared
sensors are the most widely used movements in home marine
systems. When activated. Once the sensor is off, it detects
heat and movement in the surrounding area, forming a
protective "grid." Your system is AMAT, your movements
are sensors

Sensors are used in everyday objects, touch-sensitive boost
buttons (tactile sensors) and lights 919 make any site dim or
bright, touching any site most people will never know. With
advances in micro machines and easy to use microcontroller
platforms. The applications of sensors have expanded beyond
traditional fields of temperature, pressure or flow
measurement into MARG sensors. Furthermore, analog
sensors, potentiometers, and force-sensing resistors are still
widely used.  Applications include manufacturing and
engines, aircraft and aerospace, cars, medicine, robotics and
many other aspects of our daily lives. In this, we use the
proximity type sensor.

A sensor's sensitivity refers to how much the sensor's
output changes when the input level is measured. For
example, if mercury moves at 1 a.m. morning when the
temperature turns to 1 ° C, the sensitivity is 1 cm / ° C (which
is a linear characteristic (Dy / Dx)). Some sensors can also
affect how they are measured; For example, a room
temperature thermometer. Sensors are generally designed to
have a small effect n is measured; Replacing the sensor often
improves this and technological advancement allows the
development of more and more sensors at the microscope
using MEMS technology. In most cases, the micro-sensor
achieves significantly higher speed and sensitivity compared
to macroscopic approaches. Other advantages of Introductory
toys.
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3.4 Thermostat

A thermostat is the temperature of the system so that the
temperature of the system is maintained close to the desired
set point.

A set-point temperature of the heating or cooling system
from any device or used illustrations, building heating, central
heating, air conditioners, water heaters, ovens and
refrigerator, and medical and scientific archives content gia
includes kitchen equipment.

Thermostatically controlled loads comprise roughly 50%
of the overall electricity demand in the united states.

Specifications
Current - 20A

Temperature - 100+6°C

3.5 Fan

Fan cooled motors have many common uses in motors that
either produce an alt of heat or have poor airflow because they
are always stationary or in an enclosed space and require a
compact cooling system. They are common for industrial
users, household appliances such as blenders and mixers,
power tools such as drills and rotary tools, and
radio-controlled cars attaching an internal fan to a motor is a
fairly simple way to cool it. Internal fan cling also takes up far
less space than external fan cooling or water cooling.

3.6 Relay

The control circuit function as the coupling between the
input and output circuits. In electromechanical relays, the coil
accomplishes this function. A relays Output Circuit is the
portion of the relay that switches on the load and performs the
same function as the mechanical contacts of
electromechanical relays.

A relay is an electromagnetic switch operated by a
relatively small electric current that can turn on or off a much
larger electric current. Electromagnet (a wire that becomes a
temporary magnet when a coil of electricity flows through it).

IV. WORKING PRINCIPAL

Usually, when people want to wash their hands, they should
wash their hands with water. Steam purification program is
the design and handling of equipment to help people clean
their hands instead of washing their hands.

The operational principle of the project is to use a steam
generator, where the water is heated in a coil, which is kept at
temperature. The thermostat is fixed in a tank and it is set to a
constant temperature (90 + 6 ° C). When a person holds their
hand to clean the sensor, their hands and the healing supply d
thermostat is turned into steam.

Now the steam is injected into the person's hands so that he
can get his hand sanitizer. The vapor and thermal efficiency
of the steam can be adjusted by controlling the flow of water
through the sensor and the temperature of the thermostat.

V. MERITS
¢ Killing germs, bacteria and micro-organisms such as
dust mites.
o |t can be used in bakeries, hotels, hospitals, kitchens,
etc.....,

e By using this we can save the water.
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By using sanitiser we can avoid the pollution.
Easy and simple in construction.
Maintenance cost is not necessary.

Easily replaceable

VI. RESULT ANALYSIS

5.1 Calculation

Power:
P =2aNT/60
T =F*r=10.49*%0.25 = 2.62 N-m
P =271*250%2.62/60
=69+36+90
P =195 Watts
Heat discharge:
Q=avi=aV,
A, = /4*(d%) = m/4*(15%) = 176.62 mm?
A, = /4%(d%) = 1/4*(20%) = 314.15 mm?
i Vi=aVp
Vi=a,V,/a;,=176.62* v,/ 314.15
vi=18v,
Bernoulli's Equation:
(P1-Pa)lpg + (Vo-V1)2g + Z = C
(4-1.6)*10%/1000%9.81 + (v, - 1.8v,)/2%9.81 +0.1=4.18
v, =5900.77m/s
vy = 1.8 v, =1.8%5900.77
v, = 10621.38m/s

Q=avy
= (176.6*10%) * (10621.38)
Q = 1.87m%sec
Heat produced:
H=I’Rt=Pt P=VI=IR
= 36*60 = 2160 J H = Pt

5.2 Comparison with available model

Available model Our model
Total power 3000 watts 195watts
Water _ 850ml 400ml
consumption
Weight 10kg 4kg
Start up time 3min 1min
Cost estimation 18000 8000
Tank capacity Sliters 600ml

Since the capacity of the tank is less it is easy to fit anywhere.

VILI.

CONCLUSION
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Thus, the report has been framed on the details regarding
project work: Design of steam sanitizer. We successfully
understood in designing a project with the help of academic
knowledge and working principle. We learned to decide the
components required for executing the design and also
learned the process of manufacturing of those parts.
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We learn to complete the project in time by suitably
deciding the components to be made and components to be
bought outside.
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