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Department of Design, Delhi Technological University  
 

 
4   October 2019, Vol -14, No. 10   Design For All Institute of India  

 
 

 

Mr. Partha Pratim Das  

Assistant Professor ,Department of Design , Delhi Technological 

University, Delhi  

Partha Pratim Das is working as an Assistant  Professor in the 

Department of  Design, Delhi Technological  University. His research 

interest areas are  Human - Centered Design, Design for Sustainability, 

Grassroots Innovati on, Design Thinking, Systems Design, Design for 

Experience. He has a Bachelor's in Civil Engineering, an M.tech 

in  Environmental Science and Engineering, and M.Des in Industrial 

Design. Currently, he is pursuing a Ph.D. from IIT Delhi.  

 

 

 

 

 



Department of Design, Delhi Technological University  
 

 
5   October 2019, Vol -14, No. 10   Design For All Institute of India  

 
 

Editorial from the Guest Editors  

Dr. Ravindra Singh and Mr. Partha Pratim Das  

Design is finding its importance in todayôs world. One cannot ignore 

the significance it has in our daily lives. The key challenge for a 

designer or a manufacturer is to integrate aesthetic appeal in the 

form of CMF (Color, material, and finish) in the domain of product 

design. The current design practice remains more concentrated or 

directed on specific set users (income groups). Product form and 

CMF varies based on economic parameters. To c ater to such issues a 

hands - on activity was assigned to the B.Des 1st year students with 

an objective;  

(i)  To improvise and redesign the existing form of 

consumer/white goods, e.g., toaster, hand blender, etc.  

(ii)  Re - investigate the changing needs of the customer as far as 

the product is concerned.  

(iii)  To identify the needs and requirements of the users and 

redesign the product based on revisited needs and 

requirements.  

(iv)  To explore the possibilities with white goods (Home 

Appliances).  

Fresh out of school, these studen ts were first asked to tinker with 

existing household products. Where they learned about the ñFront 

End: The parts of the product the user interacts withò and the ñBack 

End: the inner workings which make the product run and is not in 

contact with the user. ò  
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In the Indian scenario, almost every locality has an Electrical Retail 

cum Repair shop where most of the day to day repairs of different 

household appliances take place. With the dwindling cost of 

household appliances and the comparable repair costs of these 

appliances, they either end up with the ñkabadiwallasò or a 

fortunate curious child in the house gets to tinker with it.  

Students were delighted to tinker with brand new appliances given 

to them. It was interesting to see the excitement of the studen ts 

when they figured out the workings based on simple principles of 

science which were taught as a part of the high school syllabus.  

In the tinkering task, the students got to deconstruct the white 

goods and put them back together to a working condition. T he 

learnings from these were documented, and the next task was given 

to them. Here they picked up some of these existing products to 

reinvestigate the current needs. Aspects like ergonomics, aesthetics, 

usability, accessibility, etc., were studied. The nee d assessment was 

done with the help of surveys, interviews, and observations which 

was also a first for many of them. Parallel to this, there were two 

other activities that were being done by the students. The first was 

an introduction to the software Auto desk Fusion360, where they 

worked on 3D modeling. The other was to work on the High - Density 

Thermocol and PU Foam to make basic forms for their classroom 

assignments.   

The deliverables for the project that they were working on was an 

integration of their c lassroom learning as well as the application of 

various principles, ideas, interventions they had acquired over the 
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period of a semester. The final outcome of the project work was in 

the form of Sketches, Computer 3D models, and scaled prototypes 

made of T hermocol or PU Foam.   This issue of óDesign for all 

Institute of Indiaô focuses on to reinvestigate the needs of the users 

to examine the current or existing products based on CMF and form 

of the product. As a result of this design project, the design stud ents 

had a better understanding of ñform follows function and function 

follows formò along with material knowledge and prototyping skills.  

 The skills from the assignments that were practiced in class helped 

them realize the form in their products.  

Regards,  

 

Dr. Ravindra Singh  

Mr. Partha Pratim Das  
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Akash K. Seth is a sophomore pursuing his 

Bachelors in Design from Department of Design, 

Delhi Technological University.  Heôs positively 

enthusiastic about his projects and works. Heôs 

persistent in his approach towards learning 

anything new. Exercising his skills with 

determination, Akash has constantly been 

improving in his ways of idea generation and 

problem - solving abil ities. Also, he has started 

showing keen interest in working physically with 

hands rather than just learning digital tools.  

Akash was a participant at Delhi Design Innovation 

Boot camp 2018, where he positively worked on 

enhancing the experience and effici ency of medical 

lab tests in government clinics through a mobile 

application -  Medic Ninja.    
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ESPRO  

Abstract  

The goal of the project is to redesign an electric chopper that is 

affordable, portable and easy to use for all stages of food 

preparation in Indian households. This project stems from the 

Semester Design Project. The objective was to improvise and 

redesign the existing form (casing/appearance) of consumer goods 

e.g. toaster, hand blender, etc. The design process in its entirety i s 

detailed throughout this report, including methodology, procedures, 

analyses, and end results. A detailed description, including finalized 

CAD models of all components is provided as well. The design has 

evolved throughout the process and the current des ign is the result 

of intense efforts and analysis. This report serves to document the 

entire process from initial background research to final 

recommendations for improvement to the final design.  

Introduction  

The product chosen was an Orpat express chopper  (as shown in 

Figure 1(a)). A cost - effective, durable and efficient chopper running 

on a 250 - watt motor that has an output of 18000 rpm. It comes with 

two blades for chopping and whisking respectively and a 700 ml BPA 

free container that doubles up as a st orage container with a 

multipurpose splash guard. The operation is done through a single 

pulse button providing a range of cutting options like ï chopping, 
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mincing and pureeing. Itôs provided with a gasket like rubber 

attachment at the base that prevents s lipping. Although being a 

good enough device for everyday use, it comes with its own set of 

problems that affects the experience with the device.  

The express chopper was tinkered (as shown in Figure 1(b)) 

and studied in detail through sketches. Market surveys were 

conducted. A task analysis was conducted as a comparative study 

between users and first - time users. Online surveys and in - person 

intervie w was also conducted. Similar products were also studied. 

Conceptualization involved a lot of ideas from mechanical chop 

station to the utilization of fluid at high pressure to chop. However, 

keeping the brief in focus which required the change in the 

form /casing keeping the mechanism intact was the key element to 

the idea of Espro . There is a general convention of pushing down on 

the lid when using similar devices like the chopper i.e. mixer grinder. 

Even though the newer models come with a locking mechani sm, the 

user has a tendency to put their hand on top during operation. Espro 

utilizes this conventional behavior to its advantage to operate itself. 

The container jar is made to rest on a groove in the power base. 

When the user has put the food in the cont ainer and assembled the 

device and pushes down on the containerôs top this groove slides in, 

which in turn presses on the switch starting the motor and thus 

starting the device.  

Objective : The objective of the following project is to improvise 

and redesign  an electric chopper based on user feedback and survey.  
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Problem Identification  

To begin with the phase, the device was used to identify the first -

hand problems. Review videos, articles, similar products, and other 

sources were looked at for primary researc h. Further, Google forms 

were circulated online. Offline forms were made which were used to 

interview both users and non -users to understand different 

perspectives. Interviews were conducted with homemakers, 

shopkeeper/salesman who were using similar produ cts/devices. 

User study/Task analysis was conducted on homemakers and 

students in the hostels to understand their behavior and actions with 

the product.  

Chopping is a skill mastered over the years. The quality of 

chopping of the ingredients directly affect s the taste, texture, and 

presentation of the dish. The art of using a knife itself requires 

practice and precision. Indian households, women utilize this time of 

chopping in front of the TV using a chopping board and a knife to cut 

vegetables and other co oking essentials for their next meal 

preparation. However, these appliances seem to take away the 

experience of a knife. The 15 - 20 min. activity gets over within 

seconds. On analyzing the surveys and interviews, a lot of problems 

came into light that can b e worked upon - The fine gap between the 

pulse button and power pod risks the entry of water during usage 

and cleaning. The buttonôs unconventional design often seems to 

confuse the users to a point where they start opening it thinking itôs 

a lid. Smaller f ood components get logged in the space between the 

blade and container and donôt get chopped.The detachable blade 



Department of Design, Delhi Technological University  
 

 
12    October 2019, Vol -14, No. 10   Design For All Institute of India  

 
 

design being unconventional causes the user to forget to remove it 

after use, resulting in the blade getting stuck to the spindle and 

falling off on emptying the container.  Devices of similar operation 

have the powerhead in the bottom, unlike the chopper. The user 

found it difficult in associating blades with its usage . 

Need Statement  

To redesign the electric chopper utilizing the existing conv ention of 

a mixer grinder, where the lid is pushed down when in use.  

Background Study and Research  

The major study of the product was related to understanding user 

needs and requirements, through Qualitative (18 physical interviews 

and documentation) and Q uantitative (20 Online Google Form) 

surveys.   

There was rigorous effort put into the following phase of the project 

to get to the root cause of the analysis.  

 

 

 

 

 

Figure 1   (a) Current/ Existing Design   

   (b) Components of an existing design  (from left to right)  
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Task Analysis -  a user study of the product  

A user study was conducted of the Orpat Express Chopper to observe 

the interaction of the product with people. The participants were of 

two types -  namely, a user (one who has used the product before) 

and a non - user (one who has never seen the product before). The 

users were provided with the following materials -  A packaged box of 

Orpat express chopper, knife, onions, a storage container. They were 

required to chop the onions finely, collect the output i n a storage 

container, clean the components and reassemble the components in 

the box. The assignment was immediately followed by a feedback 

session from the candidates. The data were analyzed in a tabular 

form (as shown in Table 1).  

Table 1: Task Analysis  

Persona   FIndings  Remarks  

Name - Apoorva  

Profile -Student                                                       

Age - 20                                              

User  

The user begins 

with chopping the 

onions first and 

finds himself in a 

state of discomfort 

due to the burning 

sensation in his 

eyes. The next set 

of tasks are 

affected and the 

subject shows a 

Overall Sat isfaction from Usage  

Ambiguity in the function of the 

blades.  

The ñheavier partò (Power pod) 

should be placed in the bottom half to 

get better stability and to have power 

cord in the base.  

Unappealing pulse button  
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lack of motivation. 

However, he 

completes the 

tasks.  

 

To accept inputs during the process 

withou t removing the setup.  

Ex -  Chop bananas and add milk and 

other ingredients during the same 

time.  

Name -  Hrishikesh 

Madhav  

Profile -Student                                                       

Age - 18                                              

Non User  

The user finds the 

physical form of the 

chopper 

unappealing. He 

finds the pulse 

button to be 

confusing. Also he 

claims that the 

ridges provided in 

the bowl are not 

beneficial enough.  

 

Name - Athishay 

Gupta Profile -

Student                                                       

Age - 18                                               

Non User  

The user took a 

sufficiently long 

amount of time, 

studying the 

manual yet failed at 

many steps 

throughout the 

process.  

 

The main concern while buying the 

product would be size  and capacity.  

The subject would like to add a speed 

regulator and a locking mechanism.  
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User Journey Mapping: The sequence of the user's interaction 

with the product is represented through a radial timeline visual. This 

visual consists of a timeline of all touchpoints between a user and a 

product. This was further utilized to find alternate approaches and 

ñWhat ifé? ñscenarios to the process of the task.(as shown in Figure 

3)  

Figure 3  User Journey Map of the chopper in use (Clockwise)  

Experience Mapping : Mapping of the experience from a userôs 

perspective was done to identify strategic opportunities, pain points 

and generate further ideas. The experience was scaled on the 

satisfactory level of the user from the product usage. Three stages of 

the process of usage were taken into account -  Before, In use and 
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After which were further subdivided into crucial steps. (as shown in 

Figure 4)  

 

Figure 4  Experience Map of the chopper in use  

Empathy Mapping : An empathy map was developed to gain a 

greater insight int o the userôs interaction with the chopper. 

Instances from the interviews, survey and task analysis were 

included in the different sections of the map namely -  Say, Does, 

Thinks, Feels.(as shown in Figure 5)  
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Figure 5  Empathy Map  

User Persona:  When developing a product, it is essential to define 

the user base. From the numerous interviews and user interactions, 

segments of the demographics were selected and quantified into 

qualitative personas to represent them.  

Majorly the segments were divide d as working professionals (as 

shown in Figure 6(a)) and homemakers (as shown in Figure6(b)) -  

which were the target  audience.  
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Figure 6 (a) Persona of a homemaker (b) Persona of a working professional  

Concept Generation  

There were many steps and iterations to the design evolution. 

Design generation began with a design breakdown/ tinkering of the 

product to the following functional components : blades, power pod, 

container, pulse button. For each component designs were 

gen erated and iterated based on mentor feedback. Throughout this 

process several alpha designs were created.  

The initial conceptualization involved exploration into component 

wise design generation which moved into a few mechanical operable 

designs too. Howev er, mentor  feedback and brief requirement 

brought the conceptualization phase back into focus and the further 

designs involved change in the form only.(as shown in Figure 7)  
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Figure 7  Concept Map  

Areas of Study in Ergonomics  

The product was further ana lyzed through an ergonomics study to 

better understand the shortcomings. The following aspects were 

studied -  

ƀ Cognitive aspects of the user machine interface -  It is as 

important to achieving a cognitive fit between user and 

machine as it is to achieve a phy sical fit. The problem arising 

here is the comprehension of parts when is unassembled state. 

There seems to be an excess of components causing confusion 

thus leaving the user frustrated.  
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ƀ Psychological environment -  It is necessary to ensure a clear 

understanding between the expectations and attitudes of a 

user in their own environment.  

Figure 8(a) A sketch of the initial concept;  Figure 

8(b) A sketch of the initial concept  

The first alp ha design (as shown in Figure 8) composed of a 

rearranged configuration of the components from the initial 

functional breakdown. The container was shaped like a capsule 

curved inwards towards the top to have a slant resting lid at an 

angle of 30 degrees. T his capsule - shaped container is made to rest 

in a socket in the power base. This socket is a cupola to receive the 

container, having slot(s) from which the button(s) and spindle 

protrude. The power base is shaped following the form of the motor 

and the cup ola socket in a vertical stack. The container has a 

rotatable shaft extending into a plate into the bottom sealed with a 

valve. The container needs to be tough, transparent and be easily 

molded. Also it needs to be food grade. Hence, Polycarbonate is the 

optimal plastic. The Powerbase is made of ABS plastic.  
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As the components are arranged together, it would be in the 

following configuration starting from the bottom: The spindle will 

directly connect into the rotatable shaft in the container, which in 

turn will have blades attached on it. The container will be resting on 

the button(s) perfectly fitting the socket. When the user pushes 

down on the head, the button(s) receive the pressure and start the 

motor, in turn starting the device itself.  

                                                                    

 

 

 

 

 

 

 

Design Evolution leading to Final Design  

There have been many iterations of this design throughout the 

process. Some of the main factors that guided the re - designs were 

to make the product feel familiar, efficient and one that gives 

feedback.  
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Analysis from Alpha to Final design  

All concept evolution decisions were based on mentor feedback, 

predicted material costs, and basic engineering logic.  

Figure 9 Form Exploration  

(a) Line Sketches, (b)Form  iterations,(c) Iterations  

(From top to bottom)  

                                                                                                               

     Figure 10 Alpha Design Sketch                                       



Department of Design, Delhi Technological University  
 

 
23    October 2019, Vol -14, No. 10   Design For All Institute of India  

 
 

 

 

 Figure 11 Final Design Sketch  

Alpha Design Description  

The alpha design concept (as shown in Figure 10) comprises of a 

container with a protruding circular element near the bottom. The 

lidôs size has been increased keeping in context the problem of 

cleani ng arising from a narrow mouth.  

Based on feedbacks from the users, the button(s) have been 

eliminated from the design. Instead there is a groove in the power 
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base which has a spring mechanism that behaves similar to a pulse 

button.  

The benefit of having t his system is that it blends in with the users 

preset mindset where only the push from top is applied to start the 

device. Also as the pressure is increased and the further the 

container goes down, it increases the speed of the motor too.  

Unlike the cylin drical container of the express chopper, Espro has a 

container with broader and more circular base providing for 

circulation of food instead of getting smashed in the walls  

(as shown in Figure 13) . Inspired from the bottoms up beer draft 

system(as shown in Figure 12), Espro uses magnetic shaft less 

blades which fit into a slot in the container. As the container is 

pushed down upon, the spindle pushes the blade upwards chopping 

through the food which would earlier have remained lodged in the 

clearance betw een blade and container.  

The sides of the power base have been added with air vents to 

facilitate air circulation and prevent heating.  

The materials chosen are as follows:  

ƀ Food Grade Polycarbonate Container and lid  

ƀ Stainless steel blades fixed on a circular magnetic plate.  

ƀ Spindle made of a certain material having magnetic properties.  

ƀ ABS casing for the power base.  

ƀ EPDM rubber base.  
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  Figure 12 An idea inspired from the bottomôs up technology 

 

Figure 13 Difference between working and concept Function  
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Alpha Design Concept CAD Model  

 

 

Figure 14  Multiple views  

 

Figure 15 Exploded view and wireframes  
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Figure 16 Dimensions of the proposed concept  

Prototype  

To better understand the form of the product prototyping was done. 

A 1:1 block model wa s made with thermocol with grooves depicting 

the parting edges of the components.(as shown in Figure 17)  

Another 1:1 model was made in PU foam to depict the relationship 

between the container and power base.(as shown in Figure 18)  

 

Figure 17  Thermocol  model  
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Figure 18 PU foam model  
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Figure 1 PU  foam model  
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Figure 20 Power Base PU Foam Model  
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Figure 21  Design Board  

 

Potential areas for Design Change  

The alpha design for the express chopper had some functions and 

characteristics that changed in further design evaluation. 

Adjustments were made gradually as the project approached 

prototyping stage.  

The body as a whole was iterated upon with the use of shapes and 

visual elements to unify the container and power base, so that they 
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are a si ngle entity instead of two. The blades were analyzed with the 

detachable system having a shaft wasnôt absolutely necessary. 

However, eliminating the shaft would reduce handling of such a 

small component increasing safety concerns. The motive was to 

keep th e detachable system eliminating the shaft. The pulse 

button(s) needed a better position. The narrow mouth of the 

container would have caused cleaning issues. This could be solved 

with work on the lid position and size.  

The alpha design was bulky in its aes thetic form. A design 

intervention was performed to rework the form to make it more 

sleeker and appealing.  

Final Design Concept  

 

Figure 22 Rendered Final concept in two color variations namely (a) Red (b) Pink  

( From top to bottom)  

The final design concept is a more sleeker development over the 

alpha design. It comprises of more stable base for both the 

container and the power base. There has been an addition of color 

bands at the junction of cap and the power base. This has been don e 
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in respect to the cognitive aspect of ergonomics, to reduce any 

ambiguity and communicate to the user the correct functioning of 

the assembly without external help.  

The proposed mechanism remains intact in the following design.  

The container is completel y transparent enabling the user to look at 

the food being processed and be provided with simultaneous 

feedback.  

The colors chosen are in high contrast and give a classy appearance 

to the overall product.  

Unused Concept  

In the concept generation phase 

there were lots of ideas which  

couldnôt be taken into further 

stages and were discarded for a 

possible future project. Two of 

the more prominent ones are -  

ƀ A mechanical chop 

station(as hown in Figure 

23) with two plates 

bal anced parallel with 

spring. Attached though these plates was a lever to crunch 

downwards enclosing the gap between the plates.                                 

Figure 23: Mechanical Chop station  
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ƀ Bladeless chopper -  utilising air (as shown in FIgure 24) at hig h 

pressures passed through very fine gaps to cut through the 

food.                                            

The main reason for discarding these concepts were that they didnôt 

fit in with the design brief and the objective of the project.  

                               

 

               

Figure 24 Air Chopping Concept  (a) Utilising Fluid Technology (b) Using bladeless 

Technology                                         

Conclusion  

The goal of this project was to develop a design and a prototype for 

an electric chopper that combines the functionalities of a mixer 

grinder and a chopper. The chopper is designed for everyday use by 
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housewives who are skeptical about such devices and are  more 

proficient with traditional methods of chopping.  

Espro is more efficient than an electric chopper because it relies on 

the user's preset mind to operate itself. Also it eliminates the shaft 

in detachable blade system ensuring easy cleaning.  

The final  design specifications were based on usersô  feedback. The 

prototype was used to validate the specifications of the design to a 

certain extent. Physical testing was done to determine that the 

ergonomic specification of the design were satisfied. All the 

sp ecification for the design were met except: the thermocol block 

model was preferred over PU foam model in the context of 

appearance.  

As one of the undergraduates to tackle this problem, I believe I have 

made sufficient progress towards developing a final s olution. 

However, I intend to further study the possibilities of using 

controlled fluid pressure to chop, which would replace the blades.  
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ZOLA IRON  

Abstract  

This report presents the process of redesigning of an iron while 

making it more user - centric, ergonomically comfortable and 

appealing to the eyes. The report starts with considering the 

background research, which has been further divided Into literature 

st udy and observational study. A user study was completed with a 

survey (Questionnaire), Task analysis and deeper interrogations to 

understand usersô needs and requirements. The user study findings 

were thereafter analyzed and scope of improvements was made 

which further led to concept generation. Two concepts were 

compared and then the most suitable concept was chosen focussing 

on ergonomic handle and modern aesthetics. In short this report 

talks about enhancing the existing design of clothes iron, 

understan d the current problems faced by users, deep digger and try 

to find the gap between them and then finally try to solve them.  

Introduction  

This  project  was  done  in  order  to  enhance  the  existing  design  of  

clothes  iron,  understand  the  current  problems  faced  by  users  and  try  

to  find  the  gap  between  them  and  finally  try  to  solve  them.  The  basic  

role  of  ironing  a piece  of  cloth  is  to  remove  creases,  which  are  the  

wrinkles  present  in  the  piece  of  of  the  cloth . These  wrinkles  are  

cured  when  the  heat  by  the  iron  loos ens  bonds  within  the  fibers  of  a 
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fabric  which  were  placed  incorrectly  and  after  the  heat  applied  the  

bonds  become  less  strong  and  they  attain  the  desired  position  and  

after  the  garment  cools  down  it  attains  the  sharp,  crisp  shape,  

exactly  how  people  want  i t.  There  have  been  different  ways  how  

these  creases  were  removed  starting  from  pressing  Linen  smoothers  

on  cloths  in  early  age,  to  box  irons,  to  flat  irons  to  modern - day  

vertical  steam  iron . Ironing  clothes  makes  the  clothes  look  more  

fresh,  clean  (appeara nce),  also  studies  have  shown  that  it  also  saves  

the  cloth  from  shrinking.  Presently  there  are  broadly  four  categories  

of  iron  -  The  coal  iron  which  uses  coal  to  heat  up  and  is  generally  

used  commercially  by  the  vendors,  second  type  is  the  dry  iron,  which  

uses  electricity  and  only  heat  to  remove  wrinkles  and  is  generally  

used  where  the  results  need  to  be  quick  and  fast,  third  The  most  

common  type  of  iron  used  these  days  are  steam  iron  which  uses  

moisture  and  heat  both  to  remove  wrinkles  and  are  very  common  to  

normal  household,  there  is  one  more  type  of  iron  -  Vertical  iron  

which  is  a new  addition  to  the  steam  fuction  where  ironing  is  

performed  vertically  and  is  mostly  used  up  in  fashion  industry  and  

stores.  This  project  aims  at  how  ironing  is  done  in  househo lds  and  

restrict  its  user  base  to  personal  level  than  an  iron  used  

commercially  hence  the  solution  and  research  has  been  restricted  to  

steam  iron.  Most  of  the  current  irons  are  very  bulky  in  shape,  which  

does  not  match  with  modern - day  looks,  also  the  curre nt  handles  

have  been  identified  with  a major  issue  on  ergonomic  ground  where  

users  have  been  silently  facing  the  issue  and  have  been  used  to  it . 

The  position  of  buttons  performing  different  functions  are  not  that  

convenient  to  the  user  and  due  to  this  the  efficiency  also  suffers,  



Department of Design, Delhi Technological University  
 

 
40    October 2019, Vol -14, No. 10   Design For All Institute of India  

 
 

also  there  havenôt been  much  changes  (significant  changes)  to  the  

current  existing  iron  to  solve  this  kind  of  issues,  hence  this  project  

tries  to  make  the  product  more  user  friendly,  considering  all  the  

important  feedback  from  the  users  and  also  develop  the  outer  look  

according  to  the  modern - day  homes  where  everything  Is  

streamlined,  elegant  and  aesthetically  pleasing  to  our  eyes.  

Need Statement  

To  redesign  current  iron  in  terms  of  ergonomics  and  making  it  more  

aesthetically  pleasing  for  modern - day  homes.  

Objective  

The  objective  of  the  project  was  to:  

1.  Understand  the  Existing  product  

2.  Look  for  scopes  of  improvements  in  current  design  by  analyzing  

and  taking  users  feedback  from  their  experiences  

3.  Choosing  the  most  appropriate  problems  and  common  issues  

faced  and  then  drawing  solutions  and  finding  the  most  suitable  

solution  for  it.  

RELATED WORK/ BACKGROUND STUDY  

Research  plays  a vital  role  in  understanding  what  has  already  

happened  in  the  previous  time  and  provides  us  with  a scientific  way  

to  improve  or  develop  a new  concept,   

This  project  paper  consists  of  two  different  types  of  researches   

1)  Literature  Study  

2)  Observational  Study  
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The  literature  study  part  comprises  of  the  study  done  though  

reading  articles,  websites  on  internet,  trying  to  figure  out  how  the  

product  has  been  evolved  through  ages  and  how  does  it  actually  

functions  and  what  are  the  different  types  of  advancement  made  till  

now.  The  Observational  Study  comprises  of  observing  how  the  user  

has  been  interacting  with  the  product,  the  issues  they  have  been  

facing  and  later  on  developing  an  analysis  report  a for  further  

explorations.  

Ironing  is  done  basically  to  remove  creases,  the  basic  elements  

because  of  which  the  ironing  functions  are  Pressure,  Heat,  and  

Water.  

a.  Pressure:  The  Iron  is  made  of  a heavy  material  so  that  one  

can  easily  give  high  amount  of  pressure  to  the  cloth  and  its  

easy  to  iron.  Now  talking  about  the  shape  of  the  iron  its  

triangular  in  shape.  The  best  shape  that  nature  has  come  up  

with  through  evolution  is  the  streamlined  shape  which  we  all  

can  observe  in  fishes.  Men  often  try  to  mimic  nature  for  better  

results  (Fig  1  )  shows  a ship  similar  to  the  pressing  iron  shape  

that  Is  ñtriangular". Iron  requires  maximum  surface  area  apart  

from  minimum  friction  and  good  maneuverability,  hence  it  is  

designed  in  a streamlined  way,  narrow  in  front  and  wide  at  the  

back.  

Fig  1  A  ship  showing  aerodynamic  nature  
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b.  Heat :  The  cloths  have  polyme rs  particles  in  between  them  

when  wrinkles  are  formed  then  these  particles  get  locked  in  all  

different  positions,  because  of  which  the  wrinkles  are  there.  

Heat  is  required  to  breakdown  these  polymers  present  between  

the  strands  of  these  fibers.  After  apply ing  heat  the  polymers  

gets  unlocked  and  the  flat  triangular  heavy  surface  of  iron  frees  

the  wrinkles  making  it  look  straight  and  wrinkle - free  (Heating  

is  commonly  done  to  a temperature  of  180 ï220  °Celsius).  

c.  Water:  Now  when  these  particles  are  been  loosened  up  with  

the  heat,  there  are  lot  of  complex  bonds  which  can  only  be  

breakdown  with  the  help  of  H2O,  so  water  plays  a  very  vital  

role  in  ironing.  The  use  of  water  has  the  effect  of  "hydrolyzing"  

such  H bonds  present  in  the  fibers  And  it  also  enhances  therma l  

conduction  to  supply  energy  for  the  above  breaking  of  bonds.  

Due  to  application  of  heat,  these  water  droplets  get  changed  

into  steam.  As  one  knows  that  the  steam  is  much  hotter,  it  

provides  better  removal  of  creases.  

History  of  Ironing  

One  cannot  definitely  say  when  did  

ironing  start,  but  the  Chinese  used  hot  

metal  for  ironing.  Pans  filled  with  hot  

coals  were  pressed  over  stretched  cloth  

as  seen  in  the  drawing  to  the  right  

(fig2).  Around  thousand  years  ago  this  

method  was  already  well - es tablished.  

Meanwhile  the  people  in  Northern  

Fig  2  Chinese  people  using  iron  
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Europe  were  using  stones,  glass,  and  wood  for  smoothing.  These  

were  in  use  for  "ironing"  in  some  places  into  the  middle  - 19th  

century,  long  after  Western  blacksmiths  started  to  forge  smoothing  

irons  in  the  late  Middle  Ages  which  was  a new  innovation.  

 

  

 

 

Fig  3  Timeline  of  ironing  
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a.  The  very  Early -Age : Earlier it all started with flat stones rubbed 

onto the surface of the cloth. Simple round  linen smoothers  made of 

dark glass have been found in many Viking women's graves, and are 

believed to have been used as something to iron (smoothen the 

clothes ) wit h smoothing  boards. As per researches, Archaeologists 

know there were plenty of these across medieval Europe, but they 

weren't completely sure how they were used. Water may have been 

used to dampen linen, but it is unlikely the smoothers were heated 

so one  can assume that they were just used as heavy object, to 

flatten the cloth. More recent  glass smoothers  often had handles 

(for easy use), some of these were  from Wales or the English. They 

were also called as slickers, slick stones, sleek stones, or 

slicke nstones. Decorative 18th and 19th -century glass smoothers in 

"inverted mushroom" shape may turn up at antique auctions, they 

were given fancy shapes to attract the customers and the design 

was related to something they could relate/connect with. 

Occasionally they are made of marble or  hardwood. Other methods 

were only available to the rich. Medieval People were preparing big 

sheets, tablecloths, etc. for a large household may have used frames 

to stretch damp cloth smooth, or passed it between "cal endars" 

(rollers). They could also flatten and smooth linen in  screw -

presses  of the kind known in Europe since the Romans had used 

them for smoothing cloth.  

 

b.  Medieval  Advancements :  Black smiths  started  making  

simple  flat  irons  in  the  late  Middle  Ages.  Plain  metal  irons  were  

heated  by  a fire  or  on  a stove  and  it  used  to  become  extremely  

http://www.oldandinteresting.com/screw-linen-press.aspx
http://www.oldandinteresting.com/screw-linen-press.aspx
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hot.  Some  were  made  of  stone,  like  these  soapstone  irons  

mostly  from  Italy.  Earthenware  and  terracotta  cl ay  were  also  

used,  from  the  Middle  East  to  France  and  the  Netherlands.  Flat  

irons  were  also  called  sad  irons  or  smoothing  irons  because  of  

their  nature.  Metal  handles  had  to  be  gripped  in  a pad  or  thick  

rag  because  they  also  used  to  get  hot.  Some  irons  had  cool  

wooden  handles  and  in  1870  a detachable  handle  was  patented  

in  the  US which  made  life  a little  easier.  This  stayed  cool  while  

the  metal  bases  were  heated  and  the  idea  was  widely  imitated.  

Cool  handles  stayed  cool  even  in  the  "asbestos  sad  irons".  

The  sad  in  sad  iron  (or  sadiron)  is  an  old  word  for  solid,  and  in  

some  contexts,  this  name  suggests  something  bigger  and  

heavier  than  a flat  iron  justifying  its  use.  Goose  or  tailor's  

goose  was  another  iron  name,  and  this  came  from  the  goose -

neck  curve  in  som e handles  which  added  to  the  beauty  of  the  

product.  Irons  had  to  be  kept  immaculately  clean,  sand -

papered  and  polished,  extreme  care  was  required.  They  must  

be  kept  away  from  burning  fuel,  and  be  regularly  but  lightly  

greased  to  avoid  rusting  in  them  

c.  Moder n - day  approaches  If  one  makes  the  base  of  the  iron  

into  a container  for  glowing  coals  inside  it  and  this  keeps  the  

base  hot  longer  than  the  normal  iron  with  just  the  base  plate  

heated.  The  charcoal  iron  used  in  India,  where  ironing  is  mostly  

done  by  the  "press  wallah"  at  sma ll  stalls  mainly  near  

societies.  The  hinged  lid  and  the  air  holes  to  allows  the  

charcoal  to  keep  smoldering  by  letting  in  oxygen.  These  are  

sometimes  called  ironing  boxes,  or  charcoal  box  irons,  or  
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commonly  known  as  ñCoal Ironò. For  centuries  these  charcoa l  

irons  have  been  used  in  many  different  countries.  They  also  

have  a funnel  to  keep  smokey  smells  away  from  the  cloth  

otherwise  it  would  be  a problem,  these  are  also  called  as  

chimney  irons.  In  todayôs date  as  electricity  has  become  more  

accessible,  it  was  observed  that  the  dry  electric  iron  become  

more  and  more  popular,  which  was  more  convenient  and  also  

eliminated  the  use  of  coal.  With  introduction  of  Steam  iron,  the  

extra  use  of  water  was  incorporated  inside  which  added  more  

convenience.  

 

OBSERVATIONAL  STUDY  

 

A  number  of  user  research  methods  was  carried  out  to  get  deeper  

into  the  user - product  relationship  and  empathize  better  with  the  

users.  They've  been  discussed  in  detail  as  under.   

 

Task  Analysis  

A user  study  was  conducted  on  Clothes  Iron  to  observe  the  

interaction  of  the  product  with  the  user.  The  aim  was  to  develop  a  

dynamic  interface  between  the  system  and  the  user  and  to  

create  a  persona - based  report  and  try  to  locate  the  

issues  faced  on  the  product  

Job  description :  To  iron  a piece  of  cloth  

using  the  same  type  of  iron   

Product  used   
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Clothes  Steam  Iron  

Brand:  Philips  

Model:  Steam  iron  (Comfort  series)  

Condition:  New  with  the  box  

 

 There  were  4  users  who  were  taken  in  order  to  conduct  this  user  

study,  with  age  group  ranging  from  17  to  45  yrs  

 

The  task  of  ironing  was  reduced  to  further  7  steps  (subtasks),  and  

which  breaks  down  the  single   task  of  ironing  into  the  small  easier  

tasks  to  understand  the  problematic  areas  

This  helped  in  observing  the  users  and  understanding  the  problems  

at  each  small  step  and  categorizing  it  whether  the  subtask  is  easy  or  

difficult  and  also  any  specific  comments  during  performing  those  

steps  

 

The  subtasks  are  as  follows:  

 

 Unboxing  (The  users  were  required  to  unbox  iron  from  the  new  

box.  This  was  done  to  observe  how  ea sily  people  can  figure  out  and  

understand)   

 

 Looking  for  manuals  (How  easily  the  users  were  able  to  understand  

manual  and  correlate  it  with  the  product)   

 

 Preparation  (Setting  up  the  place  where  ironing  will  happen,  the  

preparation  for  that)  
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 The  functioning  of  iron  (How  the  product  gets  started  and  the  basic  

functions,  like  changing  the  dials  and  waiting  for  the  iron  to  get  

hot)  

 

 Style  of  the  ironing  (How  does  the  user  irons,  how  it  is  operated.)  

 

 Time  taken  (  The  total  time  consumed  for  1  cloth)  

 

 Storage  (After  the  process  of  how  the  users  kept  the  product)  

 

User  1  

Age:  45  yrs  

Gender:  Male  

Usage:  Not  very  frequent  
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User  2  

Age  :  17  yrs  

Gender:  Female  

Usage  :  Occasional  User  
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User  3  

Age:  10  yrs  

Gender:  Female  

Usage:  once  in  while  
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User  4  

Age:  40  yrs  

Gender:  Male  

Usage:  Daily  level;  
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Some  key  findings  

A survey  was  conducted  where  users  were  asked  about  their  

preferences   

Some  of  the  questions  with  the  key  findings  were  as  follows  

 

 

 

 

This  indicated  

¶ People  mostly  use  steam  iron  (68.2  percent)  out  of  dry  iron,  

coal  and  vertical  iron   

¶ People  were  happy  about  what  iron  functions  although  66.7  

percent  of  people  were  not  happy  about  the  look  and  aesthetic  

appeal  of  the  product  

¶ 47.7  Percent  used  bed  as  the  surface  for  ironing  
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¶ 66.7  percent  of  people  preferred  black  as  the  most  suitable  

color  for  their  homes  

¶ People  had  issues  with  handling  iron  for  a longer  period  of  the  

time  

¶ Most  of  the  people  refrained  using  it  and  gave  it  to  local  

laundry  service  

Existing  Product  Analysis   
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SCENARIO  UNDERSTANDING  THROUGH  SKETCHES  
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CONCEPT  GENERATION  
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INSPIRATION  BOARD  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dominantly  the  letter  Z was  taken  as  inspiration  while  developing  

the  final  concept  

Other  inspirations  were  
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- The  flexible  and  smooth  curvature  of  the  swan  body,  its  overall  

appeal  

- The  ship  majesty  and  the  overall  shape  

- Modern - day  homes,  their  color  pallets  which  helped  in  

understanding  how  the  product  will  match  in  the  surrounding  

- Lett er  S also  played  a role  in  showing  how  continuous  things  appeal   

- Some  present  iron  with  good  shape  and  colors.  

Form  Exploration  
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FINAL  CONCEPT  

 

 

 

 

 

 

 

 

Zola  iron  (the  final  concept)  was  made  addressing  the  issues  

currently  faced  by  users.  

 

1.  As  mentioned  earlier  the  handle  had  a 30 - degree  

inclination  which  made  it  more  ergonomically  

beneficial  for  the  user  

 

 

2.  The  dial  was  placed  at  back  instead  on  center  so  

that  users  can  easily  spot  or  change  the  mode  

and  also  crosscheck  easily  while  ironi ng,  also  

making  it  more  easily  accessible   
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3.  Generally  the  irons  have  a small  light  for  

indication  which  is  not  that  visible  

So  a larger  LED  light  was  in  corprated  which  has  

two  modes  of  yellow  and  green.  Yellow  for  

heating  and  green  when  it  gets  heated.  

 

4.  Generally,  water  tank  openings  are  too  small  

which  spills  up  the  water,  and  so  this  concept  has  

a large  and  prominent  opening  so  that  water  isnôt 

wasted  and  it's  convenient  for  the  user  

 

5.  The  switch  (Steam  Switch)  Is  placed  such  that  it  

can  easily  pressed  making  more  comfortable  

 

 

 

6.  Generally,  the  iron  has  3  modes  (Steam,  No  

steam,  and  double  steam)  or  (half  steam,  steam,  

and  no  steam)   

The  switches  which  are  generally  toggled  with  

a push  are  replaced  with  a slider  giving  more  

ease  to  the  user.  
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Different  views  of  the  concept  

 

LEFT VIEW 

3D VIEW 
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FRONT VIEW 

TOP VIEW 
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Vegetable peeler  

Abstract  

The main goal of this project is to redesign a peeler and make it 

usable for all stages of peeling for food preparation. This project is a 

part of semester design project where the objective was to redesign 

and improvise the existing form of a vegetable pe eler. Vegetable 

peelers are widely being used in almost every sector of cooking for 

the removal of the outer skin of the vegetable making it suitable for 

cooking. The whole design process is explained through this report 

which includes design methodology, procedure followed, final cad 

models of the product, background research and  conclusion.The 

whole framework leads to the product design that eliminates the 

problems encountered and improves the functionality of the product.  

INTRODUCTION  

A peeler is a kitchen tool that mainly consists of a slotted metal 

blade which is attached to a handle. It is used for removing the 

outer layer which is called ñskinò of certain vegetables often carrot 

roots, potatoes, cucumber and sometimes fruits such as apples, 

pears , etc.  

  

Figure 1 and 2 Different types  of peelers  
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Today there are numerous designs available of peelers. Most of 

these handheld peelers are either straight or Y - type; some design 

may vary depending on the personal preferences of the users. For 

the problem identification, a set of 60 users of peeler were c hosen of 

age group ranging from 25 -40 years. Ethnographic field study and  

contextual inquiry were done on above - said users. The various 

issues were identified related to the functionality and usability of the 

product, i.e.,  handle of the peeler being too  thick or thin, peeler not 

being able to perform well on curved surfaces, handle being slippery, 

etc.  

 

 

 

Figure 3  Man using Y -  type peeler            Figure 4    Man using a mechanical peeler  

 

 

 

 

 

 Figure 5   Man using potato peeler           Figure 6     Peeler in a rusted state  
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Objective  

The primary aim of this project is to redesigning of a peeler and 

cater issues related to functionality and usability.  

Importance of Ergonomics  

In order to enhance the existing design or develop a new design 

solution  designer needs to integrate ergonomics to maintain the 

balance between functionality and usability. The process of 

designing or arranging workplaces, products, and systems so that 

they fit the people who use them is called ergonomics. Ergonomics 

holds 8 f undamental principles these are: -  

1.  Maintain a neutral posture  

2.  Work in the comfort zone  

3.  Allow movement and stretching  

4.  Reduce excessive force  

5.  Minimize contact strength  

6.  Keep everything in easy reach  

7.  Work at proper heights  

8.  Minimize pressure points  

9.  Provide clearance  

Wrist Posture in daily life activities  

One performs fine manipulative work (speed and precision, e.g., 

holding a pen) with wrist flexion and radial deviation for day to day 

activities. Activities may involve slower and stronger movements 

and may require wrist extension and ulnar deviation like tightening 
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the screw with a manual screwdriver under the dashboard of the car, 

etc.  The maximum voluntary range of motion in different postures is 

exhibited in figure 7. The resting position of the wrist is  considered 

in 12° wrist extension. An extreme flexion can cause muscle 

insufficiency, as the flexed wrist cannot grasp the tool firmly and an 

extended wrist affects finger movement. If one considers the grips 

used in daily life, it is of three types: powe r, hook, and oblique. In  

power  grip, the position of the thumb is directly oblique and opposes 

the fingers, thumb, and fingers are wrapped around the object. The 

hook grip consists of a flat and curled finger, whereas thumb is not 

used in this position to grasp the object. In oblique, the thumb is 

extended to stabilize the grasping position. However, in pinch grasp, 

we require less strength as compared to a grip. The various types of 

grips are exhibited in figure 8.  

 

 

 

 

 

 

Figure 7 Neutral and awkward wrist postures  
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Figure 8 Various types of grips  

The grip strength holds gender variation; the females have relatively 

lower grip strength as compared to males counterparts. A power 

grip is five times stronger than a pinch grasp. The grip strength of 

male and female is com pared in table table1.  

User study  

Why is User Research needed?   

1. To create designs that are genuinely relevant to users.  
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2. To create designs that are easy and user - friendly -  

ñIf the user is having a problem, itôs our problem.ò 

ðSteve Jobs, co - founder of Apple Computers  

3. To understand the return on investment.  

 

Table 1 Male and female grip strength  
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Research Methods  

Objective -  Research Methods -  Conduct & Organize ï Analyze  

There are many types of user research methods like persona 

building, card slotting, ethnographic field study, contextual inquiry, 

A/B testing, etc.  

Here, in this case, ethnographic field study and the contextual 

inquiry was done on a group of 60 people of  age group ranging from 

(25 - 40).  

Ethnographic field study allowed to observe the user in their natural 

environment. During observations, it was precisely measured that 

what participants/users are doing and Understand why they are 

doing.  

 

 

 

 

  Figure 9 and 10 showing ethnographic field study  

In contextual inquiry, the users were given a particular set of 

questions regarding the whole process of peeling vegetables, and 

their responses were recorded accordingly.  
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                      Figure 11 and 12 showing ethnographic field studyô 

Analysis of user study  

By both of the user research methods resulted in the same set of 

problems listed below.  

1.  The handle of the peeler is very bulky  

2.  The handle of the peeler is thin  

3.  Improper padding against certain joints  

4.  Blades not able to move properly on the curved surface  

5.  Handle becoming slippery  

6.  No raised area to act as a safety guide  

Concept generation  

Need: - Handle should be designed in such a way that it should fit in 

the use rôs hand properly. 

Concept generation: - Plasticine clay was used in generating 

impressions of palm. Here the clay was held in such a manner that it 


