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Abstract— Due to the development of construction 

technology, there is a considerable increase in the number of 

skyscrapers in the world. Accordingly, there are rapid 

growing requests about maintenance systems such as 

cleaning, painting, and monitoring the processes of facade in 

high-rise buildings. However, it is extremely dangerous 

working the walls of high-rise buildings, and crashes from 

buildings have accounted for large proportion of 

constructional accidents. For the last decade, interest in 

developing robots for cleaning and maintenance in facade of 

high-rise buildings has continuously increased. The use of 

semiautomatic glass cleaning mechanism systems can be 

expected to reduce accidents and decrease labor costs. In this 

paper, we propose a new kind of cleaning mechanism. We 

have designed and manufactured various cleaning tools for 

different types of facades with economic commercialization. 

The cleaning cycle, size, and intensity will be determined by 

economic constraints as well. The final goals are to design 

and manufacture semi-automatic high story glass cleaning 

mechanism that can clean facades efficiently and rapidly even 

in dangerous places. The cleaning tool systems consist of 

nozzles, brush rollers, and squeezers. Furthermore, these 

tools and robots perform each process utilizing the systems of 

built-in guide types and gondola types for building glass 

cleaning. The performance of the proposed cleaning tools is 

evaluated experimentally; however additional study should 

be necessary for safer and more stable commercialization. 

I. INTRODUCTION 

There exists increasing demand for the development of 

various service equipment’s to relieve human beings from 

hazardous jobs and inspection of high pipes and walls. 

Window washing and cleaning makes the building’s 

architectural glass free from dust and dirt. The traditional way 

of cleaning office windows cannot be applied to high rise 

windows with huge sections of glass. The reason is because 

windows are extremely inaccessible. Cleaning the windows 

from outside requires special tools in going up and it’s really 

unsafe. This paper is based on a climbing system aimed to 

clean glasses of high-rise buildings, using suction cups for 

adhering to the glass. The idea is to build a small window 

climbing robot with suction cups which is able to move 

autonomously along the outside surface of window with a 

relatively sufficient area and meantime clean and wash it. 

Traditionally cleaning of building/house windows is 

commonly done manually by cleaners or specialized 

personnel. Although the window cleaning is easy from inside 

the room it is not that easy from the outside. Cleaning of wide 

windows on tall and multi-story buildings is even more 

tedious and very dangerous procedure. It needs either hoisting 

machines for manual cleaning or large, heavy and very 

expensive automatic cleaning machines. As a result windows 

normally remain dirty or dusty form outside which might 

obstruct the room occupant's view. Instead cleaning machine 

can be attached to the outside surface of a room window. The 

machine will execute and accomplish the task of window 

cleaning automatically. 

II. RELEVANCE 

In this modern world, machines play a crucial role in different 

applications in domestic as well as in industry. They have 

replaced the need for labor work. With the tremendous 

development in technology dependence on manual work is 

decreased significantly. Some of the leading manufacturers 

of material handling equipment, industrial machinery from 

India are recognized for their high quality products. Due to 

the development of construction technology, there is a 

considerable increase in the number of skyscrapers in the 

world. Accordingly, there are rapid growing requests about 

maintenance systems such as cleaning, painting, and 

monitoring the processes of facade in high-rise buildings. So 

by taking this as a field of innovation we have taken task to 

Design and development of high story glass cleaning 

mechanism  

III. LITERATURE REVIEW 

Nasiri et al [1] had discovered the idea of having a compact 

and autonomous office or house window cleaning robot is 

quite simple and very attractive. This small window climbing 

robot with pneumatic suction cups should be able to move 

autonomously along an outside surface of high-rise building 

office window with a relatively large area and meantime 

clean and wash it. Being manually attached to the outside 

surface of the room window the robot will execute and 

accomplish the task of window cleaning automatically in a 

predefined pattern. The sensory system will help to navigate 

the robot. It is noted that window cleaning robots are 

commercially available but pricey (in the range of USD 5000 

or more). The designed robot is lightweight, small size and 

cheap because it is driven only by one rotary actuator and 

system of properly arranged conventional belts and pulleys. 

It uses the suction cups to stick to the window pane and set of 

optical sensors to detect the window frame. The 

microcontroller is programmed to move the robot in a specific 

pattern depending on the sensory data. There are no similar 

reasonably priced rival products available in the market yet. 

 Tocut et al [2] says that the aim of research and 

implementation in services fields of washing- cleaning or 

periodical inspection of operational robots systems, used at 

exterior frontage of buildings that are realized from modular 

glass panels. The climbing constructive variant of robot is 

designated at service fields of robots, which are more used in 
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cleaning-washing services of frontage buildings with glass 

walls. The system is composed from mechanical system with 

light structure, power system formed by pneumatic-vacuum 

system, and command- moving in conformity with 

predictable software. 

 Vinod et al [3] He said that of the increasing 

number of high-rise buildings and large glass facades and 

the resulting problem of safe and effective cleaning, a lot 

of effort has taken place in the last few years to develop 

automated cleaning systems. The majority of systems 

conceived and developed thus far are in Japan and Europe 

(Schraft et al., 2000) (Gambao & Balaguer, 2002). The 

first automated cleaning systems for high-rise building 

were used in Japan in the middle of the 80’s. These 

systems were mainly designed for use on specific 

buildings. For safety purposes or in order to guide the 

robot’s movement on the facade, they often required 

additional construction such as guidance rails to the 

facade. 

 Miyake et al [4] there have been many demands for 

automatic cleaning system on outside surface of buildings 

such as window glass by increasing of modern architectures. 

Some customized window cleaning machines have already 

been installed into the practical use in the field of building 

maintenance. However, almost of them are mounted on the 

building from the beginning and they needs very expensive 

costs. Therefore, requirements for small, lightweight and 

portable window cleaning robot are also growing in the field 

of building maintenance. As the results of surveying the 

requirements for the window cleaning robot, the following 

points are necessary for providing the window cleaning robot 

for practical use. 

 Gambao, et al [5] said that, nowadays the number of 

buildings with large glass or flat façades is increasing all over 

the World. These façades must be periodically cleaned with 

manual procedures that supposed high cost and risk for the 

workers that have to develop their work under heavy 

conditions. Although the cleaning cost depends a lot on 

several factors as the façade characteristics, the cleaning 

periodicity or the total surface to be cleaned, the average cost 

is € 8- 9 per square meter. A typical building of 12.000 m2 

supposes a total façade cleaning cost of € 

 100.000 and this task is usually done every year. The 

use of an automatic or semi-automatic cleaning system can 

lead to around 60% savings over existing practice (Gambao 

& Hernando, 2006). 

 Vitala et al [6] according to him there are vast number 

of tall structures with glass dividers in urban communities. 

Outside dividers of structures gives an alluring outer surface 

appearance, as well as builds their solidness. These dividers 

oblige consistent cleaning which constantly risky, costly and 

arduous work noticeable is all around. Cleaning is standard in 

our life. It includes numerous exercises in our everyday life. 

It is a diligent work occupation and a considerable measure 

of time is expended. Glass cleaning is additionally one part of 

support action. The clean glass will certainly give an 

agreeable domain to the workplace occupants. The two 

primary focuses that are focused in this undertaking are to 

conquer the risk of human inclusion in cleaning outer glass 

action and diminish high cost by the customary technique for 

cleaning outside glass. It gets to be important to conquer the 

confinement.  The  task  plans  to supplant  or  minimize 

human association  in  cleaning  the glass  window  by 

supplanting  it with a little cleaning robot for frameworks 

with a few abilities. The capacities are; compact, little size, 

lightweight, programmed operation and can clean all the 

corner of the outer glass windows. 

 Surykant et al [7] said that the objective of this 

analysis is to develop the small-size and lightweight window 

cleanup robot. The model of window cleanup robot has been 

developed.  The size of a prototype robot is roughly 700mm 

x 500mm x 100mm and its weight is roughly 6 kilogram. The 

prototyped robot consists of 4 severally suction cups. The 

system which has traveling direction controller using an 

accelerometer and traveling distance controller using 

Arduino and edge sensors were put in for autonomous 

operation. This paper includes background and objectives of 

this analysis, prototyped mechanical systems, moving 

system, experimental results of basic traveling management 

and window rolling brush by examination to with or while not 

of motioned system, some discussions in every experiment 

and a conclusion. 

 Ahmed, et al [8] now a days it’s been a trendy way 

to have high level of buildings and skyscraper’s with 

glasses as front elevations. It is really acceptable that 

buildings with glasses provide good natural light and it 

also improves the outlook of the skyscrapers.    But when 

it comes to the cleaning of all those glasses till to a 

particular height is fine manually, when we keep on going 

to high level the danger of the humans who are cleaning it 

keeps on increases and it’s really a risking duty for the 

maintenance department. Now we took this problem and 

started working to find a suitable solution which is easy to 

operate and economical. So here we are proposing a design 

that can be used to clean the glasses attach to the building. 

In this paper we are presenting the design of a system that 

can be used in cleaning of glasses, covering a limited area 

and then the same system can be used to complete the work 

by simply repositioning the entire system which has a 

movable base along the glass wall. In this manner we can 

clean the entire glass attached to the Skyscraper’s and 

buildings with in short time. 

IV. CONCLUDING REMARKS 

Following outcomes can be drawn from the above literature 

review of design and development of semi-automatic high 

story glass cleaning mechanism:  

1) In preparation of fabrication it was necessary to have best 

possible product design and avoid complications in 

cleaning mechanism. 

2) The quality of glass cleaning machine is a function of 

metallic frame on which slider is attached with nylon 

rollers and process conditions. 

3) We have fabricated such type of machine having 

advantage of moderate size light in weight and 

inexpensive glass cleaning machine as compared to 

available glass cleaning robots. It can be operated in 

semi- automated work. It will provide a safe cleaning of 

office or homes especially for high rise building. 
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V. PROBLEM STATEMENT 

However, it is extremely dangerous working the walls of 

high-rise buildings, and crashes from buildings have 

accounted for large proportion of constructional accidents. 

An alternative solution must be developed with the 

commercialization of automatic robot systems. Currently 

there is no development of automated robot system for 

cleaning the exterior walls of high-rise buildings and the 

related research is also insignificant in India. Among the 

cleaning methods carried out for exterior walls of high-rises 

in India is to clean by a worker in a cage of a gondola that is 

connected to the top of a building. However, use of gondola 

is quite often impossible due to the esthetic structure of the 

tops of the buildings as well as the irregular shapes of 

recently-built buildings that are constructed with design 

element. 

VI. OBJECTIVES 

1) Study of literature survey. 

2) To study concept of fabrication. 

3) To calculate various design parameters. 

4) To prepare drawing to visualize actual project setup. 

5) To design and development of Glass Cleaning 

Mechanism 

VII. METHODOLOGIES 

This project will undergo through following six phases. 

A. Step I: Literature Survey 

A detailed literature survey will be carried out in the related 

area. Majorly the selected project is come under industrial 

field influence, So In this phase we will do small scale 

industrial visits, Feedbacks and problems faced by vendors. 

B. Step II: Concept Generation 

In this phase, we are going to do schematic arrangement 

design and drawing of major component swhich we can use 

for completion of our project. In this phase we will generate 

the schematic drawing on the basis of problem statement and 

feedback and suggestion received from end customer and 

vendors. 

C. Step III: Design calculations 

In this phase we are going to do the design calculations by 

referring the standards, catalogue and reference books. In this 

work we will finalise the design and components dimensions. 

We are also select the material according to parts and 

components fuction and loading conditions. In this phase we 

will decide the size and shape of components and its position 

in the assembly. Also we will decide the limit and tolerance 

between components and alos machining methods required to 

select to manufacture the components. 

D. Step IV: Preparation of Drawings 

In this phase we are going to prepare the design. The suitable 

component and assembly drawings will be prepared which 

will help visualize the actual project set up. In this phase we 

will prepare the drawing as per industrial format. 

E. Step V: Fabrication 

1) Manufacturing of various components and 

subassemblies will be carried out by using suitable 

manufacturing processes. 

2) The components will be assembled per the drawing. 

3) Working trials of the project will be conducted to 

confirm and testing parameters (Time and speed) we will 

decide for to get best quality of product. 

F. Step VI: Experimental Investigations (Actual Field Trial) 

The fabricated mechanism will be tested for the suitability to 

the intended application. This experimental testing will 

include the testing of machine at actual site. 
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