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Abstract 
 

The batasha is a sweet dish prepared with sugar. In this project, the traditional batasha 

making process was studied to identify the challenges in its making. The study reveals 

that the process is tedious due to working in squatting posture on ground and also 

unhygienic. Based on the ergonomic principles the working platform is raised which 

results in the Rack-table setup which simultaneously simplified the sitting posture and 

hygiene. The setup was tested at various sites by artisans. 

 

 
 

 

Acknowledgements 
 

The authors sincerely acknowledge RuTAG IIT Delhi to believe and give us the project. 

The special thanks to Prof. S. K. Saha, Prof. R. R. Gaur and Prof. M. R. Ravi for 

encouragement and support. We are also thankful to the Office of the Principal Scientific 

Adviser to the Government of India, Vigyan Bhawan, New Delhi. We are thankful to 

Lupin foundation for notifying the problem. We are grateful to RuTAG staff for support 

at different level, Mr. Rajkumar Gupta for communicating and helping in paper work, 

Mr. Devendar Pal, Mr. Suraj Bhat, Mr. Mangal Sharma and many more.  

We would like to extend our special thanks to the batasha making artisans of Dadri, 

Greater Noida and Sikandrabad for their contribution in field testing and providing us the 

feedback which help us to improve the design. We are thankful to lab staff at IEC, 

Greater Noida for helping in the fabrication work. To name them Mr. Ranjeet Kr., Mr. 

Fahim, Mr. Rajesh Kr., Mr. Dharmendra Kr., Mr. Narendra Kr. and Mr. Padam Singh. 

Help (work as B.Tech project) from our B.Tech students Mr. Manvendra Rai, Mr. Ritik 

Rathore and Mr. Ravi Kumar Kushwaha is appreciated. 

 

 
 

 

 

 

 

 

 

 

i 



Contents 
 

Abstract          i 

Acknowledgements         i 

List of Figures          iii 

List of Tables          iv 

1. Introduction          1 

2. Motivation                                1 

3. Work Elements         2 

4. Field Visit                                            2 

5. Traditional Batasha Making Process                              3 

5.1 Description of the Traditional Process     4 

5.2  Utensils Used             6 

5.3 Key Issues Identified in Traditional Batasha Making Process  7   

6.   Concept Development         9 

6.1 Ergonomic Principle        10 

6.2 Appointment with Physiotherapist           11 

6.3 Objectives          12 

6.4 Non Fabricated Concepts        13 

                       6.4.1 Concept with Special Mechanism  18 

7.   Design Fabrication and Testing       19 

 7.1 Designed Setup I                                19 

                      7.1.1 Field Test of Setup I                                                                         22 

7.2 Designed Setup II                    23 

                     7.2.1 Field Test of Setup II                                                                        26 

7.3 Designed Setup III                    27 

                    7.3.1 Field Test of Setup III         31 

7.4 Designed Setup IV                    32 

      7.4.1 Field Test of Setup IV       35 

8.  Stress Analysis                               35 

9.  Cost Calculation                               36 

10. Conclusion and Future Work                             36 

References 

 

 

ii 



 

 

List of Tables 
 

 
                                    Table                                              Page No. 

 
Table 1 Non Fabricated Concepts Description and Cause of their Rejection               14 

 

Table 2 Setup III Design Parameter with Value and Reasons                                       28 

 

Table 3 Cost Breakup of the Final Setup Fabrication                                                    37 

 

 

 

 

 

 

 

 

 

iii 



List of Figures 

 
Figure Page No. 

Fig. 1 Sweet Batasha 2 

Fig. 2 Visit to batasha artisan 2 

Fig. 3 Furnace opening 4 

Fig. 4 Location of sauce pot and dhaura 4 

Fig. 5 Dropping of solution and removal of batasha 5 

Fig. 6 A typical batasha making setup 6 

Fig. 7 Actual dhaura and CAD model 7 

Fig. 8 Chidiya 7 

Fig. 9 Sauce pot 7 

Fig. 10 Ladle 7 

Fig. 11 Batasha artisan’s legs over batasha 9 

Fig. 12 Posture of batasha artisan during traditional batasha making process 9 

Fig. 13 CAD model of Concept I 16 

Fig. 14 CAD model of Concept II 16 

Fig. 15 CAD model of Concept III 17 

Fig. 16 CAD model of Concept IV 17 

Fig. 17 Concept with Geneva mechanism 17 

Fig. 18 Concept with Screw Jack mechanism 18 

Fig. 19 CAD model of setup I 18 

Fig. 20 Calculation for forward bending angle 19 

Fig. 21 CAD drawing of the setup I 21 

Fig. 22 Actual table setup I 21 

Fig. 23 Table during testing 22 

Fig. 24 Difficulty in removing the prepared batasha from the table 23 

Fig. 25 CAD model of setup II 23 

Fig. 26 CAD drawing of setup II 24 

Fig. 27 Actual table of setup II 25 

Fig. 28 Table during testing 26 

Fig. 29 CAD model of setup III 27 

Fig. 30 End position of plates 29 

 
iv 



Fig. 31 Top view of setup, plate and collector 30 

Fig. 32 Front and side view of upper and bottom frame 30 

Fig. 33 Actual setup 31 

Fig. 34 Setup during testing 31 

Fig. 35 CAD model of setup IV 32 

Fig. 36 CAD model and actual setup 33 

Fig. 37 Detached top portion for making batasha on floor 33 

Fig. 38 Horizontal channels supporting the roller 33 

Fig. 39 CAD drawing illustrating the plate and plate-roller jointer 34 

Fig. 40 CAD drawing of C clamp and column 34 

Fig. 41 Setup IV during testing 35 

Fig. 42 Stress analysis result of column with thickness 1 mm 36 

Fig. 43 Stress analysis result of column with thickness 2 mm 38 

 

v 



1 

 

1. Introduction 
 

Batasha, Fig. 1 is a sweet dish well known to every household in India. The ‘batasha making 

process’ refers to the consolidation of all the steps involved in the preparation of the sweet. The 

process of batasha making is very old and it is more or less similar in every region of India, 

where batasha is made. Batasha also has religious significance because of its use as religious 

offerings in Hindu festivals and prayers. Batasha is consumed as ‘Prasad’ (holy eatables) in the 

religious rituals. Batasha is also used for offering in Hindu marriage rituals.This sweet can be 

made in any color but white batasha dominate the production because they are preferred over 

colored batasha in marriages and religious rituals. 

The process of batasha making involves preparing solution/batter of batasha which contain large 

quantity of sugar dissolved in water. This solution/batter is then used to prepare the batasha by 

dropping it from a special utensil, drop by drop, on a specially prepared floor. The dropped 

solutions solidify in 30-40 seconds depending upon the weather and are then removed. During 

the process of dropping the solution, the batasha artisan sits in squat posture, and also moves 

while in squat position. Squatting is generally considered as an exercise, and it is not a 

comfortable posture if required to sit for the long time. The batasha artisan works in the above 

mentioned posture for 4-5 hours or even more, which is certainly not good for health. Also, the 

batasha artisan moves over the area where he drops the solutions, while wearing his footwear 

(normally slippers) indicating complete lack of hygiene in the process of making batasha that is 

consumed by masses and used as sacred  offering. These and some other problems, mentioned in 

later chapters, made a strong case for an intervention, as it required technical, ergonomical and 

manufacturing capabilities to arrive at a wholesome and viable solution. The work in this project 

is taken up as B.Tech project for final year students [1]. 

 
 

2. Motivation 
 

As mentioned above, the Project titled ‘Improvement in Batasha Making Process’ is aimed at 

providing an economical and practical solution to issues of decades old process of batasha 

making, hereafter referred as traditional batasha making process. During the initial surveys for 

the project (discussed in detail in the coming sections), it was observed that the traditional 

process of batasha making is an unhygienic and tedious. Long hours of work per day make it 

labor intensive. If this traditional batasha making process be studied and a viable solution is 

found, then it will a good contribution for the betterment of the section of the society, involves in 

the batasha making, which comprises of mostly underprivileged people. 
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3. Work Elements 
 

 Field visit and problem identification 

 Detail study and design  according to  field visits feedback 

 Prototype development 

 Field testing    

 Re-design according to feedback of field testing 

 Final set-up 

 Report writing 

 

4. Field Visit 
 

Following five points were basis of our initial interactions with batasha artisans to better 

understand the process. 

 Understand clearly and in detail the complete process of traditional batasha making. 

 Enquire about the working hours, peak seasons, earnings, etc. 

 Ask batasha artisan about their views on traditional process. 

 Enquire about procurement of raw material and process specific utensils along with cost. 

 Changes that the batasha artisan consider important in the traditional process. 

 

Fig. 1 Sweet batasha 
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During the course of the project numerous interactions with people involved in the profession 

of batasha making took place. The interactions were focused on to getting to understand the 

process of batasha making clearly and objectively so as to develop concepts for improving the 

process. Two field surveys, see Fig. 2, crucial in achieving the required understanding of 

traditional batasha making were carried on 29 August 2017 and 3 September 2017 at two 

different locations in Dadri, Greater Noida, G.B. Nagar. Batasha artisan working at these two 

locations showed the team the process of batasha making and helped understand the various 

aspects of batasha making, the ingredients used, different utensils used, cost of different 

material used and working hours. Questions were asked about the problems faced in the 

traditional process of batasha making and whether some changes are required. It was observed 

that though it was evident that the process was labor intensive and prone to accidents the 

batasha artisans were somewhat reluctant in suggesting any change in the process, which 

could be attributed to the psychological behavior of human to resist change. The process in 

question is in practice for many decades and also to the lack of awareness about health and 

hygiene among the batasha artisans. 

 

     

5. Traditional Batasha Making Process 

  
The traditional batasha making process is discussed in detail in the following subsection. The 

problems identified are also discussed. 

 

 

 

Fig. 2 Visits to the batasha artisans 
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5.1 Description of the Traditional Process  

 

The traditional batasha making process is conducted completely on floor. The batasha 

making process begins with mixing the sugar with water in a large sauce pot to prepare the 

solution. A liter of water is used to dissolve approximately 2.5 kg of sugar; therefore, a 

concentrated solution is formed. The sauce pot in which initially the solution is formed is 

kept at one of the opening in the furnace area, which is then mildly heated by flue gases. The 

mild heat helps in proper mixing of sugar and water by utilizing the heat energy of the waste 

flue gases. The site where the field tests were conducted during the project used coal fired 

underground furnace, having opening at the floor surface, Fig. 3 and 4. Other batasha making 

sites also had more or less similar arrangements for heating. When the sugar is completely 

dissolved in the water, part of the solution is transferred from the first sauce pot to the other 

sauce pot which is kept adjacent to it and which also receives heat from the flue gases. It is 

not necessary to use two sauce pots but where large quantity of batasha making is required it 

eases out the operation by providing sufficient inventory of dissolved sugar in two sauce 

pots. It was also observed that the second sauce pot is generally smaller in size and because it 

contain significantly less quantity of solution than the first sauce pot, the solution in it gets 

heated to sufficiently high temperature in less time. The temperature of solution in the second 

sauce pot exceeds the temperature of the solution in that of the first. 

 

 

The two sauce pots thus not only provide the sufficient  inventory of dissolved sugar but also 

demonstrate an example of stage heating, reducing the wastage of heat in form of flue gases. 

Fig. 3 Furnace openings Fig. 4 Location of sauce pots & dhaura 
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Part of heated solution in the second sauce pot is then transferred into the dhaura which is 

kept directly above the furnace and receives heat directly from the burning of coal and wood. 

In the dhaura the solution  is heated to the boiling temperature. Number of other ingredients 

like reetha, sathri,
1
 etc., are added into the solution at different point of time. These chemicals 

are necessary for batasha to manifest its natural white color as well as they also helps in 

proper distending of batasha drops. In absence of these chemicals the batasha will appear 

brownish in color and the batasha formed will lack porosity and thus will become very hard. 

When the solution in dhaura starts boiling, the batasha artisan lifts the dhaura by its wooden 

handle and  hangs it to an iron chain attached  to ceiling. The dhaura is hanged just above the 

dropping area. The batasha artisan, with the help of chidiya, stirs the solution and then rubs 

the chidiya on dhaura in a circular fashion near its handle, from where the solution is later 

dropped. This rubbing action, according to the artisan is very important before dropping the 

solution, because it helps in some way for batasha to distend. After the rubbing action the 

batasha artisan, while holding dhaura handle in one hand and chidiya in the other hand, starts 

dropping the solution on the specially prepared floor with the help of chidiya. The specially 

prepared floor is polypropylene sheet (as used in polypropylene woven sack) spread with 

thick layer of a white powder called „sekdi*, which helps in easy removal of batasha from the 

floor, Fig. 5. A typical batasha making setup is shown in Fig.  6. 

 

 

                                                           
1
Local names. 

Fig. 5   Dropping of solution and removal of batasha 
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5.2 Utensils Used   

 
The traditional batasha making is not very utensil extensive process. Two utensils are used 

specifically in batasha making while others can be used in myriad of process. Dhaura and 

Chidiya, Fig. 7 and Fig. 8, are the two utensils specific to the process of batasha making. 

Dhaura is a large concave shaped iron ware used for heating the solution of sugar and water to 

boiling temperature just before it is dropped drop by drop on to the specially prepared floor. 

The dhaura cost around 1200 rupees a pair to 2500 rupees a pair depending upon the quality 

of iron used and the finishing. Dhaura weigh around 7-8 kg when empty. Chidiya is a special 

shape wooden stick used for dropping the solution from the dhaura. It is small in size and 

because it is made up of wood, it is cheap in price with one piece costing around 70 rupees. 

Chidiya made up of material other than traditional wood are now also available in the market. 

The shape of chidiya is important in the batasha making process because a peculiar motion of 

chidiya is employed by the batasha artisan while dropping batasha solution which helps in 

proper distending of batasha. 

Saucepot and ladle, shown in Fig. 9 and Fig. 10, are the other two important utensils used in 

the process of batasha making for heating and transferring the batasha solution. Small bowls, 

spoons are also used in the process. 

Fig. 6 A typical batasha making setup 

 



7 

 

 

 

 

 

 

5.3 Key Issues Identified in Traditional Batasha Making Process 

 
The project is focused on improving the working condition of batasha artisan, by eliminating 

some inherent problems in the traditional batasha making process. These problems were 

identified during the field surveys and are then corroborated with findings in the concerned 

researches to ascertain the gravity of situation. The problems are discussed in the following 

bullets 

 Hygiene: The complete process of traditional batasha making process is conducted on floor, 

right from heating of sugar water solution in the sauce pot to the removal of batasha and its 

collection. This poses a major challenge for maintaining hygiene in the whole process. In 

Fig. 7 Actual dhaura and CAD model Fig. 8 Chidiya 

Fig. 9 Sauce pot Fig. 10 Ladle 
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reality no hygiene is actually maintained because the process has no provision for hygiene. 

Apart from it the batasha artisan, while dropping solution on the floor also moves over the 

dropping area while wearing footwear, Fig. 11. The batasha artisan does so to cover more 

area for the purpose of dropping the batasha solution. This practice renders the traditional 

batasha making process highly unhygienic. 

 Posture: The batasha artisan sits in squat position, Fig.. 12. The Oxford dictionary defines 

squat sitting as ‘Crouch or sit with one's knees bent and one's heels close to or touching one's 

buttocks or the back of one's thighs.’ Many medical researchers have shown that the sitting 

posture is not recommended for a long duration and persistently sitting in squat position can 

cause several orthopedic issues later on in life [2, 3]. The batasha artisans normally work 6 to 

7 hrs a day and therefore are highly prone to the issues like lumbar straightening, 

osteoarthritis, etc. During our consultation with a physiotherapist, we found that the such 

sitting posture will start showing effect at age of around 50 years, raising several orthopedic 

issues and thus rendering the batasha artisan fully or partially unable to perform the process, 

forcing him to look for other source of living or may deter him to stop working altogether. 

 Stress on Hand: The batasha artisan has to lift the dhaura from the furnace position to hang 

it on the chain over dropping area. The mass of the dhaura along with the batasha solution 

hovers at around 12 to 15 kg.  This load causes enough stress on the hand and thus adds to 

drudgery. The stress due to lifting of the load is transferred to the body of the artisan 

especially on the lower back, due to sitting posture (squat, bend forward, and hand away 

from the body). Lifting in this posture also strains muscles and the joints [4]. It also raises 

safety concern as the solution which is lifted by batasha artisan has boiling temperature and 

in event of loss of grip severe burn injuries can occur. 

 Drudgery: As also mentioned in the above points, the traditional batasha process is a very 

labor intensive process. The process has no regards for the human health and neither for the 

stresses on the body due to load and posture. It is only because the batasha artisans have 

trained themselves by year of practice to work in such condition that they can work 7 to 8 

hours a day on average. Practical observations show that a normal person cannot sustain the 

work posture of batasha artisan for even half an hour. It emphasizes the intense of stress that 

the body suffers during batasha making. 
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6. Concept Development 

  
The following subsections gives the details of the ergonomic principle considered, objectives 

defined, and the professionals visited to gather relevant information on the subject. Emphasis 

on those concepts which were not fabricated but laid the cornerstone for the further 

development of a better and simple designs are given also in the following subsections. 

 

 

 

 

Fig. 11  Batasha artisan’s legs over batasha 

Fig. 12 Posture of batasha artisan during traditional batasha making process. 
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6.1 Ergonomic Principles 

 

Before the development of the concepts certain ergonomic principles relevant to the project 

were gathered on the basis of which the concepts were developed. For ergonomic principles 

the book titled ‘Ergonomics for Beginners’ by Jan Dul and Bernard Weerdmeester was 

referred [4]. The ergonomic principles concerning the posture and movement of a person in a 

work environment has been given the most focus. These principles are concerned with the 

biomechanical, physiological and anthropometric aspects of human body. Though there are 

numerous principles which had affected the work space development, the following 

ergonomic principles forms the foundation of all the work done in the concept development. 

 

 Variability within population: The anthropometric aspect of the ergonomic is concerned 

with the body sizes. It is very much evident that the body sizes differs from person to person 

and therefore for designing any system a standard must be considered. All the design work is 

done keeping in mind the picture of an average human being. Care has been taken while 

designing the workspace, so that it can be adaptable to most of the population. For making 

the work space adaptable to most of the population some innovative methods have been used, 

which basically is designing a modular system to fit the need of every single individual. 

 Neutral position of joints: Joints like elbow, knees are at their neutral position when the 

muscles and ligaments surrounding that joint are in their least possible stretch position. At 

such, muscles are able to utilise their maximum capacity.This helps reduce the drudgery in 

the work. 

 Keeping the work close to body: This principle of ergonomic advocates that more the work 

close to the body, the less the stretching. The farther the work from the body the larger the 

body parts will stretch. Off course the nature of the work must be taken into account while 

deciding the proximity of the work to the person, batasha artisan in our case, because a 

batasha artisan work environment includes furnace and substances at a dangerously high 

temperature. Keeping work close to body also avoid the instances of bending, which have its 

ill effect as discussed in the next point. 

 Refrain from bending forward: While performing work of any nature, the bending must be 

reduced to the minimum possible value, both in magnitude and occurrence wise. When the 

upper body bent forward the whole of the upper bodyweight is balanced by muscles and 
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ligaments of the back, particularly the lower back is in maximum stress. This posture should 

always be avoided as it gives rise to the back problems, particularly related to spine which 

includes problems like lumbar straightening among others. 

 Avoid twisting of trunk: The trunk is the portion of body apart from head and the limbs, i.e., 

legs and hands. The twisting of trunk refers to the rightward or leftwards movement of trunk 

over the waist. The twisting of trunk causes asymmetrical stresses in the spines, therefore 

increasing the possibility of spine related problems later in the life. 

 Selecting a posture that best suit the job: The posture for the work can be sitting, standing, 

or combination of both, depending upon the requirement of work. There are pros and cons for 

each of the posture and each should be considered separately when deciding for a posture 

that best suites the work. 

 

The above mentioned ergonomic principle along with other principles and practical observations, 

helped understand the parameters to be selected for offering solution to the issues in traditional 

batasha making process. 

 

6.2 Appointment with Physiotherapist 

 
A visit to a Physiotherapist in the month of March 2018, in Greater Noida, G.B. Nagar, was 

arranged to get an expert opinion on the subject of posture of the batasha artisan during the 

traditional batasha making process and its ill effects. A detailed discussion about the posture 

of batasha artisan and its impact on various muscles, joints and spine took place at the 

meeting. It was learnt during the meeting that the posture of batasha artisan can damage the 

joints, muscles and spine to an extent that it can render the batasha artisan unable to perform 

the batasha making process after crossing a certain age. It is a serious implication because this 

means that a batasha artisan had to look out for other option for earning income for his family 

in the old age, or had to completely retire from doing any heavy work. The damage to the 

muscles, joints and spine can also possibly extent to a level that a batasha artisan may require 

rehabilitation program to fix the damages to the body to bring it to normalcy. 

The meeting was arranged after completing some field tests. So apart from discussion on ill 

effects of traditional batasha making process, setups completed at the time of meeting were 

also discussed. The work received positive response, with some insights on how it is 
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positively affecting the working of muscles and joints, and also some valuable suggestions for 

improvements. 

 

6.3 Objectives 

 
To begin conceptualizing and designing the solutions, a set of guidelines were required to 

indicate the means to approach the problem, and what methods to employ for achieving the 

desired result. All the concepts developed and designed were made to adhere to these 

objectives. 

 Psychological Acceptance: It is a basic human tendency to resist changes. The glimpse of it 

was noticed during the field surveys which showed very little willingness in the batasha 

artisans regarding altering the traditional batasha making process. Changing something that is 

being practised for decades, create a psychological barrier of acceptance, which could be 

minimized by retaining the core of the process. Therefore minimum intrusion in the basic 

process of batasha making process was decided so as to have an advantage of psychological 

acceptance among the artisans. 

 Raising the Platform: To improve the hygiene it was very necessary to raise the whole 

process of batasha making to a certain height. Raising the platform was also necessitated 

to eradicate the practice of squat sitting in the batasha making. The chair and table type 

arrangement could be the solution to eradicate the two key problems in the traditional batasha 

making. An arrangement would mean that the batasha artisan have to sit on chair while 

making batasha, therefore correcting his posture. Additionally, the batasha drops would be 

dropped on the table surface instead of floor, thus helping in maintaining a minimum hygiene 

level. 

 Simple, easy to fabricate setup: The project is focussed on a rural problem. Hence, the most 

crucial aspect of any rural based work is the dissemination of work to the target population. 

Most of the good projects fail because there is some barrier to its dissemination. Sometimes 

the barrier can be psychological acceptance or high cost of implementation or any other. 

Fabrication also plays an important role in dissemination. Requirement of highly skilled and 

specialized persons limits the fabrication process to limited geographical area where such 

demand can be fulfilled thus limiting the reach of the rural based solutions. If the fabrication 

process is easy, it reduces the cost as well as eradicates the requirement of highly skilled 
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persons for fabrication.The setups should be as simple as possible so that it can be fabricated 

at any modest fabricator’s shop. 

 Effect on Production: A rural project success heavily depends upon the production 

capability of the proposed solution. An increase production through intervention is a 

guarantee of success in itself, whereas bettering other aspect of a process on the cost of the 

production, have high rejection rate amongst the target population. It was deemed necessary 

that any setup designed must have positive effect on the production, that is, the production 

should only increase. 

 

6.4 Non Fabricated Concepts 

 

It was thought in the very beginning that the solutions will be in the form of a table and chair 

arrangement. The table and chair arrangement was chosen because it was fulfilling the 

minimum requirement of correcting the posture and maintaining the hygiene. The focus was 

then on the conceptualizing the arrangement such that it fulfils all the requirements without 

compromising on any important aspect of the traditional process. 

Numbers of concepts were developed during the project period. It was not possible to 

fabricate and field test all the concepts to confirm the potential of each and every proposal. 

Therefore not all concepts that were proposed during the project tenure were fabricated and 

field tested. A lot of deliberations were done throughout the course of project to ascertain the 

viability and potential of each concept. Based on the outcome of this deliberation, concepts 

were chosen to be designed and fabricated. Most of the concepts developed initially were not 

fabricated owing to one reason or another see Table 1. Although the non-fabricated concepts 

did not provided any actual data to work upon, there contribution can be rightly termed as 

stepping stones which led to the development of new and more better concepts. The non-

fabricated concepts are numbered as I to IV, Figs. 13 to 16, in chronological order of their 

proposal. Primary causes of rejections for most of the concepts were, complex setup requiring 

expert fabricators for fabrication thus defeating the objective of wide dissemination and 

economics of the fabrication, which were calculated to be going beyond the reach of the target 

population. Some concepts were rejected because they were unable to provide the wholesome 

approach to solve the problems and were only providing solutions to specific aspects and 

some concepts were rejected because while solving some aspects of the problems they were 

creating other new problems. 
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Concept Name Description Cause of Rejection 

Concept I 

(See Fig. 13) 

Cut provided in the table to drop 

solution from the dhaura on to the 

below moving conveyor belt (not 

shown in the Fig. 13). Rest part of 

table to be used to keep things 

required during batasha making 

process. Supporting and guiding 

path for dhaura was provided over 

the table, to take off load from the 

batasha artisan hand. The chair 

(not shown in the Fig. 13) correct 

posture of the batasha artisan 

during the batasha making process. 

The concept provided the solution 

for minimizing the load on the 

hand, but did not take into account 

the movement of dhaura from 

furnace to the table. In case it is 

moved by lifting from hand, the 

chances of loss of grip existed, 

which could lead to the burn 

injuries. The concept also 

necessitated need for a mechanism 

to work as an interface between 

the dhaura and the guided path, on 

which the dhaura can be hanged, 

complicating the arrangement. 

Concept II 

(See Fig. 14) 

This concept considered use of 

conveyor belt as wide as table over 

which the dhaura will move in 

guided path and batasha solution 

will be dropped on to the conveyor 

belt. The conveyor belt would be 

run by motor attached to the setup. 

The guided path was provided 

from the furnace to the dropping 

area to eradicate the need for 

hanging dhaura separately to the 

guided path by lifting it from the 

furnace area. At the furnace end 

the guided path divides into two 

paths, so that when a dhaura is 

emptied it could be placed at the 

opposite end of furnace to allow 

the filled dhaura to move freely 

and the emptied dhaura could then 

be filled and heated. 

 

 

 

The concept was very complex to 

fabricate, specially the guided 

path for dhaura. It also required 3- 

degrees-of-freedom joint at dhaura 

and guided path interface for 

auxiliary plane motion, required 

for dropping batasha solution. The 

dhaura would be tilted by using 

the effort of the hand and it was 

extrapolated that the load on hand 

will be significant. Addition of 

motor necessitated use of 

electricity in the process. Use of 

motor also increased the cost of 

setup. 

Table 1 Non-fabricated concepts description and cause of their rejection 
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Concept Name Description Cause of Rejection 

Concept III 

(See Fig. 15) 

The table design in the III concept 

was very much similar to the table 

design in the previous concept. In 

this concept instead of guiding 

path, telescopic joint were used 

which were attached to dhaura 

handle to make it transverse the 

table. Rotational joint were used to 

attach dhaura with the telescopic 

joint to allow tilting of dhaura for 

dropping solution. This 

arrangement successfully reduced 

the load on the hand. Two 

telescopic joints with two dhaura 

were provided for simultaneous 

heating and dropping of batasha 

solution in two separate dhaura. 

The primary analysis on the 

economic aspect of the setup 

revealed it as a costly setup. The 

use of telescopic joints 

necessitated the requirement of 

expert fabricators. The telescopic 

joints were also arranged as 

cantilever, thus exerting large 

stresses on joints therefore 

requiring bulky arrangement. This 

was increasing the cost of the 

setup. Application of motor to run 

conveyor belt was also an 

undesirable addition. 

Concept IV 

(See Fig. 16) 

This concept envisaged an 

arrangement where a table with 

multiple racks are used, with racks 

stacked in vertical fashion, thus 

placing plates one over the other. 

As a plate gets filled, it will be 

removed by another person 

exposing another plate below it to 

drop batasha solution. A dhaura 

stand with two arms orthogonal to 

each other fitted with rings to 

place dhaura, was integrated with 

the setup to provide for smooth 

movement of dhaura from furnace 

to dropping area, without lifting 

the dhaura. A short pole with a 

hanging chain to hang dhaura to 

the pole while dropping batasha 

solution, similar to the traditional 

process, was also considered. 

 The short pole worked as a 

cantilever arrangement thus 

putting excess stress on it, and 

therefore requiring a bulky 

arrangement. Apart from it to 

increase the chain length it was 

required to increase pole length 

which could not be made very 

long due to design constraint. A 

very long pole would increase the 

chances of toppling of table, while 

a short chain puts significant 

stresses on the hand of the batasha 

artisan for tilting dhaura while 

dropping batasha solution. The 

concept also required a person to 

stand continuously to remove 

plates and also to place it back in 

the racks. 
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Fig. 13 CAD model of Concept I 

Fig. 14 CAD model of Concept II 
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Fig. 15 CAD model of Concept III 

Fig. 16 CAD model of Concept IV 



18 

 

6.4.1 Concepts with Special Mechanisms 

 
There were some concepts, developed during the course of project which utilizes some special 

mechanism for the purpose of solving the problems encountered in different concepts. These 

concepts were not fabricated owing to the complexity of their manufacturing, complexity of 

process and the cost of setup. These concepts are discussed very briefly in the following 

bullets: 

 Geneva mechanism: A concept was proposed which utilizes the Geneva mechanism, 

Fig. 17, for movement of conveyor belt, using the strokes of foot. This concept eradicated 

the need for motor and subsequently electricity in operating a conveyor belt system. 

 Screw jack mechanism: The screw jack mechanism, Fig. 18, was integrated in to the 

concept to provide solution to the problem of lifting and lowering encountered in the 

adjustable table setup required for the persons of different height, discussed in coming 

sections. Through the use of mechanism the table can be lifted or lowered by rotating the 

screw attached to wheel. 

 
 

  

 
 

 

Fig. 17 Concept with Geneva mechanism 

Fig. 18 Concept with Screw Jack mechanism 
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7. Design, Fabrication and Testing 
 

This Section includes the concepts, which were fabricated and tested. The detail each of the 

fabricated concept, with their design parameters, CAD drawings, field test results and 

modification in the subsequent setups are presented. 

 

7.1 Designed Setup I 

 

The CAD model of the arrangement is shown in Fig. 19. The setup consists of a curved table, 

based on the observation that when a person moves his/her hand, the hand follows a circular 

path instead of a straight line. Therefore to minimize the wastage of space and to save cost, the 

curved table design was chosen. Adjustable chair, available in market was chosen to 

accommodate persons of different height. For standards on designing workspace, a web 

document on ‘Standard Dimensions for Furniture Design’ [5] was referred. A document on 

workstation design under the health and safety guidance by University of Birmingham was 

also referred during the design [6]. Area of table was calculated such that the time required for 

filling the complete table would be sufficient for the dropped solution to solidify and hence 

solidified solution (i.e. batasha) will be removed from the table by the person assisting the 

batasha artisan, thus continuously space will be created for the batasha artisan to drop the 

solution and no intermediate pause would occur during the process. As seen in the Figure 19, 

the chain arrangement similar to the one present in the traditional batasha making process is 

retained in this setup, considering it as the psychological advantage for accepting the setup. 

This setup therefore just alter the height of batasha making, other things remain same as in 

traditional batasha making process. 

 
 

 
Fig. 19 CAD model of the Setup I 
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The design considerations for the setup are discussed in the following bullets: 

 Outer arc: 85cm. Length of hand (including finger tip) lies in the range of 55-65 cm range 

(by observation). It was desired from the setup that batasha artisan does not bend during 

dropping batasha solution at any moment, but that would have reduced the area of the 

table below the minimum required value. A trade off was considered, allowing the 

batasha artisan to bend for about 26
0
, see Fig. 20, to cover the extra length, thus reaching 

radial length of 85 cm. The angle of 26
0
 was calculated considering extra length to be 25 

cm and the height between neck to waist approximately 50 cm (by observation). The 

upper body bends about the waist. The bend of 26
0
 was considered insignificant during 

the design. 

 Inner arc: 37.5 cm. This arc length was selected on the basis of comfortable folding of 

hand during batasha solution dropping while maintaining a minimum distance between 

body of batasha artisan and dhaura and also to provide the required area for batasha 

dropping. 

 Arc angle: 120
0
. It was observed that a person can move his hand easily in a circular arc 

of about 100
0
. But due to area requirement the arc angle was increased to 120

0
 assuming 

that with some insignificant movement the batasha artisan can cover the complete arc. 

 Table Height: 65cm (uppermost surface of table to floor). Height of normal chairs was 

found to be 40 cm. The standard thigh width was taken as 10 cm (by observation). 

Standard clearance was taken as 10 cm based on the furniture standards [5]. The 

thickness of supporting rail was chosen as 5 cm. These all dimension taken together 

provided the height of table to be equal to 65 cm. This height was considered 

comfortable for the batasha artisan to perform operation. 

 Chain: Chain arrangement similar to as used in the traditional batasha making process. 

The length of the chain was decided to be kept same as used by traditional batasha 

making artisan. It was inferred that if the dropping height of the batasha solution is 

increased it could lead to the batasha solution splashed on hitting the floor, therefore 

exactly the same height as used in the traditional batasha making is kept between the 

dropping surface of table and the dhaura. 

The CAD drawing of the setup I is shown in Fig. 21, detailing the dimension of each and every 

component of the setup. 
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Fig. 20 Calculation for forward bending angle 

Fig. 21 CAD drawing of the setup I 
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7.1.1 Field Test of Setup I 

 
The table fabricated in Setup I is shown in Fig. 22. During the field test the size of the table, 

Fig. 22, was found in sufficient to attain the mentioned objective of continuous availability of 

space for dropping the batasha solution. Adding to it, the complete space was not utilized by 

the batasha artisan to drop solution as interpreted during the design, thus creating intermediate 

pauses leading to the recrystallization of sugar in the dhaura. This resulted in less production 

of batasha. It was found during the field test that the batasha artisan can stretch effortlessly, in 

radial direction much more than assumed during the design. Hence, the size of the table was 

to be redesigned as the ultimate goal is to create comfort but not on the cost of production. 

 

The problems encountered in the field test are mentioned below 

 Space crunch due to small size of table. 

 Inability of batasha artisan to utilize the complete table area, Fig. 23. 

 Complication in removing made batasha from table, Fig. 24 

 No arrangement for person assisting the batasha artisan. 

 Intermittent pauses leading to the recrystallization of sugar in dhaura. 

 
 

Fig. 22 Actual table of Setup I 
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7.2 Designed Setup II 

 

The CAD model of the setup II is shown in Fig. 25. As per the first field test, the area of the 

table was needed to be increased to counter the problem of intermediate pauses while also 

considering the ergonomic principles. The arc angle was also needed to be decreased as the 

space was unutilized because the batasha artisan was not able to cover the complete arc angle. 

To overcome the earlier limitations, design changes were made, i.e., the area of the table was 

increased by increasing the radial length of the table, as it was observed during the field test 

Fig. 23 Table during testing 

Fig. 24 Difficulty in removing the prepared batasha from the table. 
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that the batasha artisan can stretch itself more in radial direction, than anticipated during the 

design of the setup I.Therefore the radial length was increase from 47.5 cm in the previous 

design to 82.5 cm making the outer arc equal to 120 cm while the inner arc was kept constant 

at 37.5 cm. The arc angle of the table was reduced to 87
0
 from the earlier 120

0
, based on the 

calculation from the field test. The arc angle was calculated by allowing the drop of the 

batasha on the table in the previous arrangement and then calculating the angle of arc that the 

batasha artisan was able to cover, which came out to be 87
0
. A rotary joint carrying a 

cantilever arrangement fixed with a ring to carry dhaura was integrated with the setup to 

transfer dhaura from furnace to table. This arrangement was made to eradicate the lifting of 

dhaura while transferring it from the furnace area to table. With the cantilever arrangement, 

once the dhaura is over the table, only then batasha artisan had to lift dhaura to hang it on to 

the chain. A hook type arrangement was provided on the ring, so that the batasha artisan can 

move the ring closer or away from the table, using a hook rod without standing or moving 

from his position. The CAD drawing of the setup II is shown in Fig. 26. 

 

 

Fig. 25 CAD model of the setup II 
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 Fig. 26 CAD drawing of the setup II 
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7.2.1 Field Test of Setup II 

The actual table is shown in Fig. 27. The improvement in first design led to an arrangement 

which solved the limitation of the first design i.e., pause in batasha making due to space 

problem. The space was utilized fully for making batasha, see Fig. 28. However, it was found 

that to utilize the complete space along the radial length the artisan had to stand from the 

chair. Hence, some trade-off or arrangements was needed to be found so that both the purpose 

of no pause time and making in the sitting position is accomplished. The batasha removal was 

easy in the setup compared to the previous setup because of large area, however, the 

intermittent standing and sitting during the batasha making was not suitable and it was also 

affecting the production of the batasha. 

The problems encountered during the field test are mentioned below: 

 Instead of slight bending the batasha artisan had to stand on his feet to cover the radial 

length. 

 Complications in operating the cantilever rotary arrangement for dhaura movement. 

 No provisions yet for person assisting the batasha artisan. 

 The artisan suggested reducing the height of table as it was causing discomfort in 

operation. 

 Requirement of additional space for keeping things needed during the batasha 

preparation, like additional ingredient, chidiya, etc. 

 

 
Fig. 27 Actual table of Setup II 
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7.3 Designed Setup III 

 

During the field test of setup II, it was found that the area of the table was sufficient but the 

discontinuity in process occurs. The discontinuity in the process occurred due to the 

intermittent standing while making batasha. Apart from the intermittent standing, there were 

also the issues of providing provision for keeping things required for batasha making as well 

as sitting provision for person assisting the batasha artisan, things that had been ignored in the 

previous setups. To overcome these limitations, design changes were made, that is, the space 

for dropping batasha were provided in form of multiple plate placed one after another in 

vertical direction, see Figs. 29 and 30. In this design the numbers of plates used were three as 

per area requirement. Each individual plate can move separately to and fro in the channels 

provided with the help of rollers attached to the plates. The channels of each plate were made 

individually and were adjusted side by side in vertical direction. The dimension of each plate 

was kept same and was found on the basis of observation and ergonomic principles. The setup 

was made to adapt to height of different person, by providing the arrangement to adjust the 

height. Two people can easily adjust the height to desired level within 10 minutes, using 

simple open spanner of the size of the nut and bolt used. The setup height can be varied 

between 60 cm to 110 cm. A ring was provided on the side of table for keeping dhaura. A 

collector was provided at other end, opposite to the batasha artisan for collecting the batasha 

from the table into a container or something. 

 

Fig. 28 Table during testing 
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The setup operates by allowing the batasha artisan to push away the top plate once it gets 

filled with dropped solution. The filled plate will slide away towards the opposite end 

exposing the plate below it for the batasha artisan to fill. A person assisting the batasha artisan 

will sit at one corner of the opposite end and will remove batasha from the plate on to the 

collector once it solidifies and send the empty plate back towards batasha artisan end. The 

process continues like this with no intermittent pauses or standing of batasha artisan to cover 

more area for dropping solution. Table 2 gives description of various parameters of the setup. 

CAD drawing of the setup is given in Figs. 31 and 32. 

 

 

DESIGN PARAMETER VALUE REASONS 

Number of plates 3 

First the area required to empty a 

complete dhaura was calculated, then 

the calculated area was divided into 

area of three plates, as dividing it in 

two plates would make the sizes of 

plates very large for batasha artisan to 

cover during dropping solution. 

Gap between the plates 3 cm 

The gap between the plates were not 

required to be more than 2 cm, based 

on the thickness of batasha, but was 

taken 3cm because of design 

constraints. 

Height of the table 
Adjustable (60-110 

cm) 

The table height was made adjustable 

so that a batasha artisan can set the 

height according to his comfort.  

Number of rollers 
18 (6 rollers on each 

plate, 3 on each side) 

6 rollers were mounted on each plate, 3 

on each side at equal distance to 

support the plate and load on it and also 

to roll the plate smoothly. 

Length of the setup 
2
183 cm   

The length of table was more than the 

combined length of two plates kept 

head to head. It was taken so that when 

two plates are at opposite end the upper 

can obscure the any portion of the 

below plate. 

                                                           
2
The length of 183 cm was reduced to 150 cm during the manufacturing as 183 cm was considered more than 

necessary. The length of 150 cm was also more than double the length of a single plate. 

Table 2 Setup III design parameter with value and reasons 
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Fig. 29 CAD model of setup III 

Fig. 30 End position of plates 
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Fig. 31 Top view of setup, plate and collector 

Fig. 32 Front and side view of upper and bottom frame 
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7.3.1 Field Test of Setup III 

 

The actual setup during field test is shown in Figs. 33 and 34. The improvement in design led 

to an arrangement which solved the limitation of the previous designs i.e. pauses in batasha 

making and standing while making the batasha. It was found that no standing position occur 

during the dropping the solution and there was no area crunch. The design received positive 

feedback from the batasha artisan during the field testing of setup. The area of concern that 

was found in the setup was that it was not as robust as it was needed to be for the type of 

application it was built. The plates were creating noise during sliding due to metal rollers and 

due to placing of channels in the vertical direction, a constrained occur in minimizing the 

distance between plates in the vertical direction, creating a large gap between first plate and 

the last plate. This gap was creating problem in adjusting height of setup. The large gap was 

also creating problems in dropping batasha solution, which was also resulting in the increase 

in the load on the hand of the artisan. 

 
 

 
Fig. 34 Setup during testing Fig. 33 Actual setup 
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7.4 Designed Setup IV 

 

 The CAD model and the actual setup are shown in Figs. 35 and 36. This setup is a 

modification over setup III. The problems mentioned in the field test outcome of the previous 

setup are eradicated in this setup. Apart from solving the problems, this setup is made more 

versatile than its predecessor. The features of latest setup are described below: 

  The design is made modular, that is, it have height variation feature as in previous setup, and 

also the upper frame is made to detach from the pillar support, Fig. 37, and thus if a batasha 

artisan do not want to use chair, he can detach the upper frame, place it on the floor and start 

making batasha. Although by this practice the posture problem is not solved but the hygiene 

problem is solved. This makes the setup more versatile than previous setups. 

 Channels for supporting the rollers are made horizontal, Fig. 38. The channels are made 

horizontal to have the benefit of setting the gap between the plates at desired level. 

 The horizontal channels are available readymade in market therefore reducing cost of 

production. 

 The channels have guided path for movement of rollers thus removing the chance of any 

undesired movement. 

 This setup is more sturdy than the previous setup because instead of L-section, square section 

pipes are used which fits together better than the L-section. 

 There is almost no noise during the motion of the racks due to use of plastic rollers instead of 

metal rollers. The CAD drawing is shown in Fig. 39 and 40. 

 

Fig. 35 CAD model of the setup IV 
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Fig. 36 CAD model and actual setup 

Fig. 37 Detached top portion for making batasha on floor 

Fig. 38 Horizontal channel supporting the roller 
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Fig. 40 CAD drawing of C clamp and column 

Fig. 39 CAD drawing illustrating the plate and plate-roller jointer  
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7.4.1 Field Test of Setup IV 

 

The picture of field test is given in Fig. 41. Since the nature of setup is same as the setup III, the 

feedback is similar in terms of making batasha. However, following changes was suggested by 

the artisans: 

1. Safety arrangement for thigh should be provided while making batasha sitting on the 

chair. 

2. Rack channel should be closed as in case the solution of batasha felt inside the channel, 

this may result in jamming of the roller. 

It was also found that thickness of plates should be increased to avoid it bending which result in 

decrease in the gap of the table. The setup should also be test by raising the furnace so that it 

gives complete feel. 

 

 

8. Stress Analysis 
 

Stress analysis was done for determination and proper selection of column width for the final 

setup. The analysis on the column was done on Solid Works 2016. Two columns of thickness 

1 mm and 2 mm were modelled using the characteristic of mild steel material and were 

subjected to axial bending load that the actual column would suffer during operation. The 

result is shown in Figs. 42 and 43. Based on the analysis result, column of thickness 2 mm 

was selected. Strength wise both the column thickness suited the requirement but the higher 

Fig. 41 Setup IV during testing 
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column thickness was chosen as it provided additional weight to the setup, required to keep 

the setup stationary during the batasha making. 

 
 

 

. 
 

 

 

9. Cost Calculation 
 

The cost of the final setup is calculated by the adding the various expenses incurred during the 

fabrication of the setup, based on the bills of the various materials. The cost of fabricating the 

setup includes cost of the material required and the labour charge, the cost of transportation is 

not included in the cost calculation. Table 3 details the use of various materials with cost per 

unit and total quantity, along with labour charge (the labor charge is approximate as the setup 

was built using the institution infrastructure and not from any fabricator.) 

 

Fig. 42 Stress analysis result of column with thickness 1 mm 

Fig. 43 Stress analysis result of column with thickness 2 mm 
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S. No. Description of goods 
Rate 

(Rs.) 
Quantity 

Amount 

(Rs.) 

1. Aluminum channel 78 per meter 10 meter 780 

2. Plywood 32 per square foot 18 square 

foot 

576 

3. Mild steel square bar (50 

mm × 50 mm) 

50 per kg 10 kg 500 

4. Mild steel square bar  50 per kg 1 kg 50 

5. Roller 30 per piece 12 piece 360 

6. Jointer 7.5 per piece 16 piece 120 

7. Nut & Bolt (M8) 15 per piece 8 piece 120 

8. Miscellaneous  - - 100 

9. Fabrication Charge - - 1000* 

10. Total Cost - - 3648 

* Fabrication charge is approximate as the setup was fabricated at IEC workshop. 

 

10. Conclusion and Future Work 
 

The traditional batasha making process was studied. The challenges in the process were 

identified such as labour intensive due to squatting posture and unhygienic as the artisan 

move over the place where batasha is prepared. To overcome the problems of squatting and 

hygiene the batasha making platform was raised. This results in table-rack setup after several 

conceptualization and field test. This setup can be adjust at several height which providing the 

freedom to work on the ground level or at various height as per the artisan height.  

In batasha making process, furnace is used to heat the sugar mixture. In the traditional 

method, batasha is prepared while sitting on the ground. Therefore, their furnace is also on the 

ground level. Since, whole setup is raised to certain height, this make the need to raise the 

furnace to make the process complete. Hence, we propose the future work, to raise the furnace 

so that the rigorous testing can be done on whole setup.

Table 3 Cost breakup of the Setup IV fabrication 
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