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Abstract. Human powered pedal washing machine has beenngekigsing materials suitable
for its application. An existing bicycle was usexdtlae pedal and other parts of the machine such
as the drum, the frame was fabricated using gateaisteel. The material selection was put into
consideration, such as corrosion because of th&ingls involvement with water. The human
powered pedal washing machine was tested with d dsty Laboratory coat. The pedaling
washing was first done for the first 15 minutesngsvater and sunlight detergent soap. There
was a partial cleaning of the Laboratory coat, gtothe coat was very dirty. Another round of
washing was done after which the first washing weses drained out through the outlet part of
the machine. The second washing was excellent becie Laboratory coat was clean. The
human powered pedal washing machine performedwitlall the designed parts functioning
well. This is an eco-friendly machine, maintenanost free, energy conservation machine and
highly sustainable for underdeveloped nations efwrld.

1. Introduction
Cleaning of cloths by washing is a very importastivity in human life which requires much energy to
do. Washing of clothes with our hands has beerxistence, which is as old as man and for centuries
ago, before washing machines were invented. Hummath® use of streams, nearby rivers or get water
from wells to get their clothes washed by hand. phecess of hand washing proved to be both
consuming time and energy lose, but in order toesfdthose two reasons, the innovation of a machine
for washing came up, known as washing machine. igshachine helps to make life easier and safe
human energy. Research by Bhatawadekar et al.eMdated that washing machine is purposely
constructed for cleaning cloths by using water lai&l fand using of energies such as mechanical,
chemical and thermal. The first washing machineAbsa Fisher was created in 1901, which uses
electricity engine and propelled by the cylindeaafsed engine [2]. Washing machines are designed t
be electricity powered, whereby the clothes to behed receives transfer of mechanical energy [3].
Machining is an innovative idea for technology ata&ment which involves designing of parts and
assembling them together to form a whole [4]. Tee of materials is not left out during machining of
product design because they are the actually théngredients used for making up any product into
real life existence. Materials in engineering ardifferent types (iron, stainless steel, carb@eketc)
and they are chosen for use based on the apphcafidghe product to be designed for. They are
considered for use due to the properties they pesdeor example, good mechanical properties
(hardness, strength, ductility, toughness, wedstage) are contained in ductile iron [5], miléedt
stainless steel etc. There are many factors tleap@rinto consideration during machining and desig
of products in mechanical engineering. Apart fromrnaterials to be selected, protection of the nadte
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Is also important, for instant corrosion is anotpart that was put into consideration for this aesk
design project.

However, this research work focuses on the devedopim human powered pedal washing machine
that does not require electricity power to work baly requires human activity to keep fit and helps
save electricity energy. This work is based onghiaciples of pedal motion, where the barrels are
rotated causing motion washing in the inner bgdeté8]. This principle was also used for a shredder

equipment that was designed in a bicycle form awlgped humanly [7], and for generating electricity
produced by Suhalka et al [8].

2. Materialsand Method

2.1. Material used

Material selection on the specific materials toutiézed for any application is often founded or th
basis of such a material’s properties, suitabiityuse in the environment of operation, performance
design consideration, cost and compatibility withes materials [9]. Recently, there has been an
increase of consideration in the fact that materae used for designed based on the particular
properties utilized for a particular operation, anted due to the wide range of materials in exigten
today.

This aspect of manufacturing products is cruciablbdain an excellent performance from such
products, due any design which does not have thgeprconsideration for its materials based on study
and analysis of the specific functionality of eawhterial in the operational procedure of the maehin
will fail before time. For example, corrosion wast [into consideration for this design because of it
involvement with water. Water is an excellent agenatt aids corrosion, most especially in metals.
Corrosion is an unlike natural event that occuts/ben materials (mild steel, aluminium, stainldéegl}
and its environment, leading to their gradual desiton [10-14]. This is caused by the flow of cuntre
of the metal involved due to the presence of airamy other water agent means.

Table 1. Materials used and reasons for selection.

Part Material selected Reason
Small aluminum pulley Aluminum Aluminum is non-cosive
and resistant to rust, so any
splash of water won't affect it
Completely assembled bicycle - -
Shaft Galvanized steel Resistant to corrosion and
durable
Outer cylinder Galvanized steel Resistant to casroand
durable
Inner cylinder Galvanized steel Resistant to ceoroand
durable
Mesh material Galvanized Steel Resistant to carroand
durable
Bearing (2) Galvanized steel Resistant to corroarmh
durable
One-way valve Plastic and Galvanized steel Redistagorrosion and
durable

2.2. Methods
Design considerations for the cylinder
The force carried, /= force of the water carried + force of the clothasied
=F(water) + F(clothes)
For the design, we are only required to fill orféafof the cylinder
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volume of cylinder
Therefore, the volume of water becomes—= ]; Y

nr2h
5

volume of water =

T =
h=1
where d=45.72 cm or 0.4572m

d =45.72cm = 0.4572m and
[ = 50cm = 0.5m (Length of the cylinder).
Therefore;
mass of water carried = volume * density (water)
weight = 9.81 * mass

N

2
5 > ) * 0.5+ 1000 = 161.05N

Average mass of one shirt = 0.125kg [15]
Assuming 7 shirts,weight = 0.125 ¥ 9.81 *5 = 6.131N

, 1 0.4572
weight = 9.81 * —* 7 * (

thus,F, = 161.05 + 6.131 = 167.18N

3. CAD Modelling Parts and Assembling

Figure 1. Cad Modelling for the cylinder shell.

Figure 2. Cad Modelling for the perforated cylinder.
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Figure 4. Cad Modelling for the assembling of the cylinded @ahe stand.

\

Figure 5. Cad Modelling for the belt.

Figure 6. Cad Modelling of Assembling.

4. Resultsand Discussion

The human pedal washing machine was tested by asingpboratory coat used from the mechanic

workshop, with sunlight detergent soap and wathe fpedal was powered and cycled for 15 minutes
continuously. The result showed that part of thbdratory coat was cleaned with the detergent water
changing to black colour. The soap water was ddaing from the out let tap and replaced with anothe

water and detergent. The washing process was egpéat another 10-15 minutes. There was an
improvement in the washing of the coat, which gawtean wash after another round of cycling, which

showed that the washing machine worked successful.
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Figure 7. Complete Assembly of the Human powered pedal wgsmachine.

5. Conclusion

Human powered pedal washing Machine has been dsbigith various parts assembled together, using
mostly galvanized steel to achieve the machinddations. The various CAD modelling of each parts
were shown. The human powered pedal washing maefda¢ested and showed excellent performance
in the washing after some minutes of continuous|degl, which demonstrated the good assembling of
the machine mechanisms. The human powered pedhingamachine serve as a washing machine for
domestic use, mainly for house use, especially avti@re is no electricity and also for general eiser

of individuals during use. It is easy to use amwddost of maintenance at the long run, energy stée

(no electricity) and also its eco-friendly.

Acknowledgement
The authors appreciate the financial support ofsdant University towards the success of this rebear

References

[1] Bhat Bhatawadekar G, Salman B, Chiplunkar NyiDkhakar S, Akashdeep S 2015 Design and
Fabrication of Pedal Powered Washing Machine J. Eng. Res. General Sci. 3(1) 1307-11.

[2] Tawanda M, Tererai J M, Charles 2017 Design and Fabrication of a Pedal Powered WWgsh
Machine.lnt. Conf. Indust. Eng. Operat. Manage. 355-66.

[3] Pal Pandian P, Salinpaul V 2015 Design and ieation of Pedal Power Top Loaded Washing
Machine.Int. J. Innovat. Res. Sci. Eng. Technol. 4(8) 6977-83.

[4] Okokpujie | P, Salawu E Y, Nwoke O N, Okonkwo@J Ohijeagbon | O, Okokpujie K O 2018
Effects of Process Parameters on Vibration Frequienturning Operations of Perspex Material.
World Congress Eng. 2 1-8.

[5] Abioye A A, Abioye O P, Ajayi O O, Afolalu S Arajobi M A, Atanda P O 2018 Mechanical
and microstructural characterization of ductilenifroduced from fuel-fired rotary furnadet.

J. Mech. Eng. Technol. (IIMET). 9(1) 694-704.

[6] Akshay A, Shubham K, Ashwin D, Akshay M, KolB&P 2016 Pedal Operated Washing Machine.
Glabal J. Eng. Sci. Res. 70-3.

[7] Azeta J, Salawu E Y, Fajobi M A, Ajayi O O, R&in J O, Onwardi P N, Aworinde A K 2019
Technical Innovations for Developing Countries: thse of a human-powered fruit blendat.

J. Mech. Eng. Technol. (IIMET), 10(3) 673-9.

[8] Suhalka R, Khandelwal M C, Sharma K K and Samg2014 Generation of Electrical Power
using Bicycle Pedalnt. J. Recent Res. Rev. 7(2) 63-7.

[9] Ajayi O O 2019 MCE 412: Machine Design |, [ PBkdes and Power Point slides]. Retrieved
from https://www.coursehero.com/file/12917106/MaehDesign-MCE-412-Lecture-Note/

[10] Fayomi O S I, Akande | G, Oluwole O O, Daram@l 2018 Effect of water-soluble chitosan on
the electrochemical corrosion behaviour of mileekt€hem. Data Collect. 17 321-6.



6th International Conference on Advanced Engineering and Technology (ICAET 2019) IOP Publishing

IOP Conlf. Series: Materials Science and Engineering 811 (2020) 012035 doi:10.1088/1757-899X/811/1/012035

[11]

[12]

[13]

[14]

[15]

Fayomi O S |, Atayero A A, Mubiayi M P, Akand&s, Adewuyi P A, Fajobi M A, Ayara W A
2019 Mechanical and opto-electrical response ofesltibd smart composite coating produced
via electrodeposition technique for embedded systatafence applicatiod. Alloys Compound.

773 305-13.

Omotosho O A, Oluseyi O A, Ojo S F, Vincent @012 Assessing the deterioration behaviour
of mild steel in 2 M sulphuric acid using Bambusaugcescensit. J. Appl. Eng. Res. Dindigul,
2(2) 406-18.

Fajobi M A, Loto R T, Oluwole O O 2019 Corrosiin Crude Distillation Overhead System: A
Review.J. Bio-and Tribo-Corrosion, 5(3) 67.

Loto R T, Tobilola O 2018 Corrosion inhibitignmmoperties of the synergistic effect of 4-hydroxy-
3-methoxybenzaldehyde and hexadecyltrimethylamnmbromide on mild steel in dilute acid
solutions J. King Saud Univ.-Eng. Sci. 30(4) 384-90.

Varadaraju R, Srinivasan J 2018 Design of spalothing for hot environmentsippl.
ergonomics, 1-8.





