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Abstract— The use of inappropriate technology for the 

primary collection of municipal wastes in general is a 

common problem. A tricycle was designed and fabricated 

with a carriage to be used for doorstep collection of waste. 

The tricycle was designed to be human powered for the 

purpose of primary collection of municipal solid waste in 

locations and communities where the existing collection 

trucks could not cover due to narrow, poor quality roads and 

a high density population and congested areas. The final 

result shows that the tricycle is stable, strong, durable, and the 

dynamic test conducted has confirmed the stability, easy 

maneuvering, and the effectiveness of the braking system. 

This research work is applicable to the reduction in the 

inefficiency with the existing methods and equipment used in 

the collection of municipal waste. 
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I. INTRODUCTION 

The present state of the street cleaning process is described 

below.  

There are two ways for street cleaning: 

1) Manual process 

2) Machinated process.   

In manual process, the street cleaning is done with the 

help of and shovel to clean off the debris, waste etc. hand to 

clean the street by spreading the dust all over in the air. 

While in the Machinated process, a vehicle containing 

broom at bottom continuously rotating, clean the street as 

well as sucks the dust spread by the rotating broom. If one 

carefully observes the first process, then he could find the 

following limitations which are given below: 

1) This process renders fatigue to the hand and even it cause 

damage to the shoulder. 

2) As it is a continuous process, it produces. 

3) It is time consuming, and laborious process so, no one 

wants to do it. 

On the other side, in the second process following 

limitations have been found out, which are discussed below: 

1) The requirement of petrol is prerequisite for this process 

and continuously. 

2) The cost of machine is quite high cost and the rural 

people could not afford it to buy. 

Waste is a general term covering all types of refuse 

resulting from living activities of humans and other animals. 

Wastes referred as rubbish, trash, garbage or junk are 

unwanted material which could be toxic and harmful to the 

environment [1]. Solid waste is the unwanted or useless solid 

materials generated from combined residential, industrial and 

commercial activities in a given area. Municipal or urban 

solid waste consists of organic and inorganic waste materials 

produced by households, commercial and institutional 

establishments that have no-economic value to the owner. 

The inorganic wastes are of two types: recyclable and non-

recyclable. General characteristic of solid wastes may be 

Garbage, Ash, Paper, Plastic, Leather, metals etc. Solid 

Waste Management is a science associated with the 

management of generation, storage, collection, 

transportation, processing and disposal of solid waste using 

the best principle and practices of public health, economics, 

engineering, conservation, aesthetics and other 

environmental conditions. Primary collection of waste is an 

essential step of solid waste management activity. Primary 

collection system is necessary to ensure that waste stored at 

source is collected regularly and it is not disposed of on the 

streets, drains, water bodies, etc. The common arrangement 

in the few urban communities where a system is in place, is 

for waste management authorities to collect refuse from 

households and public containers on a regular basis using 

collection trucks. Unfortunately, operations managed by the 

waste management authorities has mostly been inefficient 

and ineffective as evidenced by mounds of decomposing 

refuse that have become a regular site in many urban areas . 

The waste collection vehicle that are designed to operate in 

low-density urban areas with wide, well paved roads do not 

perform to the same level of service and in the same manner 

in locations with narrow, poor quality roads and with a high 

density population. This research work overcomes all those 

short comings. 

II. PROBLEM STATEMENT 

The major problem which India faces is cleanliness. The 

problem we came across was cleanliness on roads, pathways, 

lanes, highways, railway stations airports etc. The dust and 

dirt on the road as well as metal and other pieces on the road 

are a problem for the humans. It is harmful for human race as 

well as the vehicles running on the road. Dust and dirt causes 

asthma and other respiratory problems. On the other hand 

metal particles and other abrasive particles are harmful for 

tires of vehicles. The main feature would be cost efficiency 

as the cost to make the machine is very less as compared to 

other cleaners available in the market. Another major 

problem in India is load shedding and most of the cleaners are 

electrically operated. So to overcome this problem we are 

using the battery system which can be recharged when 

electricity is available and work as and when required. We 

also looked over a fact that we should not totally remove 

employment so such a machine is designed which will 

remove the waste to the sides of the road. This waste can then 

be cleaned by the sweepers and ultimate cleanliness can be 

achieved. Apart from this the choked manholes and sewer 

pipes can be cleaned by the multipurpose road cleaning 

machine.  
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III. BACKGROUND OF PRESENT WORK 

These are the different Street Cleaning techniques used 

worldwide, which are shown in the figure. Further its initial 

cost is also less. The new evolved concept is an street cleaning 

machine is operated by human power. To accomplish this 

new idea, the present work is well carried out which is as 

under. 

1) Firstly, the complete market review and literature survey 

based on the Street Cleaning processes been done. 

2) On the basis of the demand power the machine 

component are designed. 

3) On the basis of obtained designed dimensions the 

fabrication work of the proposed Tricycle operated street 

cleaning machine is carried out. 

4) At last, the testing and trails have been taken to ascertain 

the load capacity of the machine and its viability. 

IV. MAIN OBJECTIVE OF THE PRESENT WORK 

1) To provide the alternative method for street cleaning. 

2) To Design Semiautomatic Machine for Rural and Urban 

Areas. 

3) To reduce human efforts. 

4) To save the Time. 

V. PROPOSED SOLUTION OVER THE PRESENT STATE OF ART 

A proposed solution over the present state of art is being 

explained through this article. A solution is the evolution of a 

unique machine, which would run with the help of human 

power. A schematic diagram is shown in Figure. A chain 

drive ‘CH1’ will be used to speed the Shaft S1. A smaller 

sprocket Fr1 and Fr2 will be placed on this shaft. On the other 

hand bigger sprocket SP1 will be placed with the pedal 

arrangement. The speed of the shaft S1 will further amplify 

to the speed of the shaft S2 on which bigger sprocket SP3 and 

Fr4 are mounted. Through shaft S2 with the help of CH3 

speed the brush, through the same chain idler sprocket is 

provided which run the blower. When a rider will pedal, the 

human energy will be converted into the rotational kinetic 

energy. This energy will be pass to the shaft S1, S2, brush and 

finally to the blower. 

 
Fig. 5: 
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VI. DESIGN 

Design consists of application of scientific principle, 

technical information, and imagination for development of 

new mechanism to perform specific function with maximum 

economy and efficiency. Hence careful design approach has 

to be adopted. The total design work has been split into two 

parts. 

1) System design 

2) Mechanical design 

VII. SYSTEM DESIGN 

System design is mainly concerns the various physical 

constraints and ergonomics, space requirements, arrangement 

of various components on frame at system, man-machine 

interaction, no. Of controls, position of controls, working 

environments, of maintenance, scope of improvement, 

weight if machine from ground level, total weight of machine 

and a lot more. In system design we mainly concentrated on 

the following parameter:- 

A. System Selection Based on Constraints 

Our machine is used in small-scale so space is major 

constrain. The system is to be very compact so that it can be 

adjusted in small space. 

B. Arrangement of Various Components 

Keeping into view the space restrictions all components 

should be laid such that their easy removal or servicing is 

possible. Every possible space is utilized in component 

arrangements. 

C. Man Machine Interaction 

Friendliness of machine with the operated that is operating is 

an important criterion of design. 

D. Chances of Failure 

Losses incurred by owner in case of any failure are important 

criterion of design. Factor of safety while doing design should 

be kept high so that there are less chances of failure. 

Moreover periodic maintenance is required to keep unit 

healthy. 

E. Servicing Facility 

Layout of components should be such that easy servicing is 

possible. Those which require frequent servicing can be 

easily disassembled. 

F. Scope of Future Improvement 

Arrangement should be provided in such way that if any 

changes have to be done for future scope for improving 

efficiency of machine.  

G. Height of Machine Elements from Ground 

All the elements of the machine should be arranged to the 

height from where it is simple to operate by operator. 

Machine should be slightly higher than the waist level, also 

enough clearance should be provided from the ground for 

cleaning purpose. 

H. Weight of Machine 

Total weight depends on the selection of material of all 

components as well as their dimensions. Higher weight will 

result in difficulty in transportation; it is difficult to take it to 

workshop because of more weight. 

VIII. MECHANICAL DESIGN 

In mechanical design the components are listed down and 

stored on the basis of their procurement, design in two 

categories namely.     

1) Designed parts 

2) Parts to be purchased 

Mechanical design phase is very important from the 

view of designer as whole success of project depends on the 

correct design analysis of the problem. 

Many preliminary alternatives are eliminated during 

this phase. Designer should have adequate knowledge about 

physical properties of material, load stresses and failure. He 

should identify all internal and external forces acting on 

machine parts. 

These forces may be classified as, 

a) Dead weight forces  

b) Friction forces 

c) Inertia forces 

d) Centrifugal forces 

e) Forces generated during power transmission etc. 

Designer should estimate these forces very 

accurately by using design equations. If he does not have 

sufficient information to estimate them he should make 

certain practical assumptions based on similar conditions 

which will almost satisfy the functional needs. Assumptions 

must always be on the safer side. Selection of factors of safety 

to find working or design stress is another important step in 

design of working dimensions of machine elements. The 

correction in the theoretical stress values are to be made 

according in the kind of loads, shape of parts & service 

requirements Selection of material should be made according 

to the condition of loading shapes of products environment 

conditions & desirable properties of material provision 

should be made to minimize nearly adopting proper 

lubrications method. 

IX. DESIGN OF SHAFT 

A shaft is a rotating element which is used to transmit power 

from one place to another. The power is delivered to the shaft 

by some tangential force and the resultant torque set up within 

the shaft permits the power to be transferred to various 

machines linked up to the shaft. In order to transfer the power 

from one shaft to other, the various members such as pulleys, 

gears, etc. are mounted on it. These members along with the 

forces exerted upon them causes the shaft bending. The shaft 

usually cylindrical, but may be square or cross shaped in 

section. They are solid in cross section but sometimes hollow 

shafts are also used. 

X. MATERIAL USED FOR SHAFT 

1) It should have high strength. 

2) It should have good machinability. 

3) It should have good heat treatment properties. 

4) It should have high wear resistance properties. 

The material used for ordinary shafts is carbon steel of grades 

40C8, 45C8, 50C4 & 50C12. Also M.S. & En8 can be used. 
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A. Stresses in Shafts 

1) Shear stress due to transmission of torque. (i.e. due to tort 

tonal load.) 

2) Bending stresses (tensile or compressive) due to the 

forces acting on the machine elements like gears, pulleys 

etc. as well as due to the self-weight of the shaft.                      

The shafts are designed on the following basis strength & 

rigidity  

a) The following cases may be considered. 

b) Shaft subjected to twisting moment or torque only. 

c) Shaft subjected to bending moment only. 

d) Shaft subjected to combined bending twisting moment. 

e) Shaft subjected to axial loads in addition to combined 

tortional & bending. 

 
Fig. 6: 
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