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ABSTRACT  
  

   Work chair is considered as an important element for the users to improve comfort 

in work environment. An ergonomic chair design and engineering is therefore 

considered very important for its usability and comfort for the users. 

 

   The aim of the thesis is to improve the mobility and ergonomics of the existing 

chair in all aspects. Ergonomically designed chairs are important for long time 

seated workers to increase their productivity and also to reduce low back injuries 

which arise due to the poor design chairs in ergonomic aspects. In addition, 

ergonomically designed chairs help to increase the seating comfortability of the 

chair users. QFD and waterfall model was followed for the work execution. In this 

paper, we discuss a design of an ergonomically efficient chair with simple 

adjustments which gives more comfortability. This will give us a better likelihood 

to stay in a neutral position.    

  

The Ergonomics of the chair is improved in various steps. This thesis focuses on 

many ideas in which some of them are implemented and evaluated.  

  

Keywords: Ergonomics, Product Development, Design, QFD, Sitting comfort and 

safety, Backrest, Seat Height, Anthroprometry 
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1 INTRODUCTION  
  
       This work is done for Eurovema AB, a workchair manufacturer in Gislaved, Sweden. 

Eurovema Mobility develops, manufactures, and markets technical aids for its own three 

brands: Euroflex for work chairs and electric-powered indoor wheelchairs, Alvema for 

children's products and strollers, and Volaris for rollators. The products are Swedish-made, in 

their own facilities in Gislaved. This thesis work emphasizes on redesign of this work chair. 

 
Figure 1.1  Sitrite by Eurovema 

 

   The problems faced by the company is addressed firstly. Then these concerns are thoroughly 

evaluated and solutions are made according to the customer requirements. Overall, Generic 

chair design and engineering is not a new concept, but various researches are conducted by 

several valuable researchers on this issue. However, there are limited researches that have been 

performed on chair design considering the absolute needs and expectations from the users in 

the work environment. In addition to the aesthetics point of view, a chair should have additional 

features related to the ease of use, ease of maintenance, seating comfort and durability. 

 

1.1 Presentation of client  
  
               Eurovema Mobility AB is part of the Weland Group, which is characterized by a high 

rate of investment and the desire for continuous improvement and development. Weland AB 

is a family business with a flat organizational structure for prompt decision paths. 

 

 The main vision of the company is to improve sitting and mobility for people of all ages with 

special needs. The idea behind this concept is “With committed employees, they create 

mobility and ergonomic aids that give more in terms of function, design, and quality for users 

of all ages.”. The company manufactures products with a very high quality and demand their 

suppliers to use, as far as possible, materials that are kind to the environment. 
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1.2 Problem Background  
  
          Before we can start a design project, we must find a ‘problem’ to solve. Chairs are 

designed to suit a range of people; however, there is no guarantee that they will suit any one 

person in particular. 

      For example, a chair could be too high and the arm rests too far apart for a short, slim 

person. In addition, chairs may not suit every task or arrangement at the workstation. Client 

has observed problems in seating angles and complex seat adjustments. Some mandatory 

features of a good chair are adjustability, Seat height range, Good lumbar support and stability. 

These features are essential for a good work chair to improve their sales in the market.  

  

 

1.3 Problem definition  
 

      As per the design of chair that we have now, there are some changes that need to be sorted 

out to meet the customers’ requirements. Currently, the main problem with the chair is that it 

does not have a proper armrest, arm width and backrest adjustment. So, the overall design 

needs to be enhanced without compromising the quality and comfort. 

 

  

1.4 Aim of the Project  
  
            There is a growing and rich body of work chair development being generated around 

the world. The aim of the project is to understand the current problems with the present design 

of chair’s adjustment and how it can be modified based on the customer’s requirement and 

their perception.  

       The customers are facing problems with complex height and width   adjustments. So, this 

study encompasses to change the complex turn knob adjustments of the chair to simpler 

adjustment mechanisms.  

     Moreover, the thesis also gives recommendations that could be used as a guideline for 

purchase of new chairs. The overall frame work of the thesis work has followed a simple 

approach based on the existing solutions and a futuristic approach to reduce the complexity of 

adjustments in the chair.  

 

1.5 Limitations  
  
The changes in the existing chairs will be simpler and not complex. The stress and strain 

calculations are done with only an average load limit. The chassis of the seat, seat cushions, 

seat height will be unchanged. Cost estimation is not done because of limited time and study 

environment. 
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1.6 Study environment  
  
        Most part of the thesis work was carried out in Halmstad. A part of it was carried out in 

Eurovema premises. Both of us got the opportunity to visit the company during their working 

hours and to gather some valuable ideas. Various qualitative and quantitative methods were 

discussed to reach to a consensus between the students, academic supervisor and company 

representatives. Discussions were carried out in bringing up favourable solution to our work. 

The best and most effective design were taken into consideration by brainstorming (Ullman).  

 

    

2 METHOD  
  
             The aim of this section is to represent a clear picture of the methods and tools used to 

accomplish the thesis work. To design something, there is a need to know the sizes of the parts. 

So, it is important to measure the size, width, weight of the chair and all other aspects. 

Secondly, this design focused at the proportions between body and chair by measuring some 

different chairs at the school. After this a comparison of this product is done with the other 

products available in the market. 

         Sitrite is a chair with lot of assembled components (Fig:1.1). First and foremost, the 

make, standard sizes of the parts and their problems were found out (Table: 3.2). Then this 

study has to go through a proper way too. For that Ullman’s book is referred for proper 

guidance. 

 

One of the popular methods using for finding out the engineering specification is QFD (Quality 

Function Deployment, (Fig: 2.1).           

 It is also known as the house of 

quality.  The customer 

requirement  must  be 

translated  into  measurable 

engineering  specification. This 

QFD diagram is built of different 

 parts  containing valuable 

information. It is a time-consuming 

process. But for the better results, 

an essence from QFD methods are 

using. 

      In addition to that, the Sit rite 

chair will be manufactured only 

upon order from the customer. So 

the QFD is more suitable for doing 

this thesis.                Figure 2.1  QFD Diagram ( Source : Ullman ) 
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The overall requirements (Customer requirements, functional requirements and technical 

requirements) of the proposed chair, importance of each requirements and technical versus 

functional requirements are elaborated in the next section. 

2.1 Customer Needs 

          The customer requirements were collected by a survey conducted between June 2019- 

September 2019) at Halmstad university computer labs (P Block ) and also from colleagues. 

By that critical requirements were identified and presented in the table below.  

All these requirements are also transferred into functional requirements as needed to design 

and engineer the chair. 

Table 2.1- Customer requirements and Functional requirements of the chair (Survey based) 

 

No: 
. 

Customer 

requirements 

Functional requirements 

1 

It is necessary that the chair should have 

arm rest to support hands, and elbows and 

shoulder while working. 

The chair is provided with a redesigned arm 

rest to support for hands, elbows and 

shoulder. 

2 

It is desirable that the chair should have a 

backrest so that the spine is properly 

supported.   

The chair is provided with lumbar support. 

  

3 

It is expected that the chair will be 

designed and engineered with simple 

adjustments. 

The chair is designed and engineered with 

simple adjustments.  

4  
It is recommended that the chair height is 

adjustable to fit different sizes of users.  

The chair is provided with adjustable height 

to fit for different sizes of users.  

5 

The size of the chair should be suitable for 

all types of users with different sizes and 

weights.  

The chair is designed with a suitable size to 

fit for all types of users.  

6 

The chair should provide soft cushion on 

the seating place for comfortable seating 

during working time. 

The chair is provided with cushion material 

on the seating place for additional comfort 

while seated.  

 

2.2 Arranging the Importance of the needs 

The table below represents the importance of the functional requirements based on customer 

requirements.  

The ranking was done at a scale from 1 to 5 (1 is the highest and 5 is the lowest). 
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Table 2.2 - Importance of Functional requirements based on customer needs 

 

 

After the QFD the next goal is to generate a concept to develop a quality product. For 

generating concepts different techniques are used. Some of the techniques used in this thesis 

are:  

a) Brainstorming  

b) Patent search  

c) Morphology 

 

a) Brainstorming  

   Brainstorming is a situation where a group of people meet to generate new ideas and solutions 

around a specific domain of interest by removing inhibitions. People can think more freely, 

and they suggest as many spontaneous new ideas as possible. By these numerous ideas are 

generated. It helps fully if the group have more members. However, lots of ideas were 

generated by using brainstorming. From them, only logical ideas were selected. 

 

b) Patent search  

  For this thesis, many design patents have been referred and it gives more information and 

ideas. Some of the design patent referred are  

1. Arm rest with height adjustment mechanism ( Adam C. Bedford) 

2. Lock with sliding locking elements ( Bruce Hagemeyer ) 

No.  Functional requirements  Importance  

1  The chair is provided with arms to 

support for hands, and elbows.  

5 

2 The chair is provided with a 

lumbar support 

4  

3 The chair is designed and 

engineered with simple 

adjustments.  

4  

4  The chair is provided with 

adjustable height to fit for 

different sizes of users.  

5  

5 The chair is designed with a 

suitable size to fit for all types of 

users with special needs.  

5  

6 

The chair is provided with soft 

cushion on the seating place for 

additional comfort while seated.  

3  
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c) Morphology  

 

   The technique of morphology uses the functions identified to foster ideas. It can be used 

informally as part of everyday thinking. There are three steps to this technique. 

• The first step is to find as many concepts as possible. 

• The second is to find as many concepts as possible that can provide each function 

identified in the decomposition.  

• The third step is to combine these individual concepts. 

 

3. THEORY 
 

         The history of office chair came into existence during the industrial revolution, where 

office chair was used as a tool to increase productivity. Charles Darwin credited the idea of 

putting wheels on his office chair (1808) , so he could scoot across his office to get different 

things he needed. The office chair was instrumental in providing more comfort so that the 

workers could experience less fatigue throughout the day. In design of a chair, anthropometry 

and ergonomics generally goes hand to hand. Ergonomics is the study of ``fitting man into the 

machine``. By understanding human anatomy, kinetics and principles of physics, the 

ergonomist can develop best practices to minimize injury and maximize efficiency in the 

workplace. The main goal of an office chair designer is to create chairs that suits the largest 

choice of sizes possible and holds in a good neutral posture. 

 

        While designing a chair there are five major scopes that needs to take into consideration: 

seat height, seat depth, seat width, back height and armrest (CCOHS, 2014) .Of all the 

dimensions, the back-rest height is most dependent on the type of activity that a sitter is 

engaged in. Back rest heights are classified as low level – below the shoulder blades, mid-

level – upper back and shoulder, and high level – head and neck [1]. For task chairs, the upper 

and lower back should be supported. A space between the seat and the backrest allow room 

for the buttocks. 

        Next, it is important to adhere to guidelines for chair specifications (Ref:  Table 3). A 

properly fitted seat with respect to height, depth, and width, will reduce pressure on the soft 

tissues of the legs, ensure the user can sit properly in the chair to receive the full benefits of 

the back support, ensure users can easily enter and exit the chair, and provide users with an 

evenly distributed surface to support their weight. A properly sized backrest will support the 

curves of the spine. 

    With the curves of the spine properly supported, the risk of developing back pain is reduced 

through a decrease in required muscular activity [2] and loading on the back [3] . Properly 

fitted armrests are an essential mechanism to rest the arms, alleviating the workload of the 

upper shoulders and back (Springer, 2010) .The presence and proper height, of armrests allow 

users to easily enter and exit the chair, this is particularly important for users with reduced 

muscular strength, excessive weight, and joint problems.  
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Therefore, because of the importance of a properly fitted chair, it is very important to adhere 

to the standard dimensions overviewed in the table below, as they will accommodate an 

appropriate fit for the majority of the population. 

 

Following are the various design and testing standards for office chairs: 

 

EN 1335:2012 

EN 1728:2012 

ANSI/BIFMA X 5.1 

DIN EN 1335 

DIN 4551 

 

Of all the above testing standards, this study is trying to comply with BIFMA standards as 

shown in the table below 

 

 
Table 3.1: Standards of a chair 

Chair Characteristic Standard Recommendations – Metric 

Seat Height 
37.6 cm – 51.2 cm 

Seat Depth 
Fixed  Max 41.5 cm 

Adjustable: should include a depth of 
41.5 cm or less 

Seat Width Min. 48.9 cm* 

Seat Pan Angle 00 – 40 rearward 

Backrest Height Min. 35.4 cm from compressed seat height 

Backrest Width Min 36.0 cm 

Lumbar Support 15.0 cm – 25.0 cm from compressed seat height 

Torso-Thigh Angle 
Fixed:  Min 900 (vertical) 
Adjustable:  range of >150 

Armrest Height 37.6 cm – 51.2 cm 

Inter-Armrest Distance 
Fixed:  49.3 cm 

Adjustable:  Min. 49.3 cm 

 

3.1 Anthropometric Fit 
 

         A chair should fit the body like a piece of clothing. Individuals shift broadly in every part 

of their measurements. Dishonorably fitted seats can bring about uneasiness and add to irritated 

issues. Individuals extensively fit as a fiddle and general size. There are gender related 

differentiations in bone structure and weight spread and unending mixture in extremity lengths  
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and body shape. Indeed, even among a gathering of individuals of the same gender orientation, 

age and structure one finds critical variety in substantial advancement. So, these ideas are also 

considered in this thesis. 

 

3.2  Euroflex Sit Rite Work chair  
 

The work chair in this study is the Euroflex SitRite, which is designed to provide the user with 

additional support and comfort (Fig:1.1). The stable sitting position increases the user's ability 

to maintain a good posture and optimizes the use of arms and head. The Euroflex SitRite is 

anatomically designed and provides ergonomic benefits with regard to posture and pressure 

distribution. 

 

3.3 Technical Data 
 

Today’s chairs are ergonomically designed to offer support and comfort for hours on end and 

reduce the risk of health issues. The design specifications of this chair are listed below. 

 

 
                                                 Table 3.2: Chair Specifications 

 
 

 

4. CONCEPTUAL DESIGN 

 

        Conceptual Design is an early phase of the design process, in which the broad outlines of 

function and form of something are articulated. It includes the design of interactions, 

experiences, processes and strategies. 

 

Material used for redesign: Structural steel- for better mechanical properties and cost 

effectiveness. 
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BACKREST 
 

          Backrest or Lumbar Support is important to provide chair users with an appropriately 

sized backrest to ensure the back is supported in a variety of seated postures. Both backrest 

height and width are contributors to ensure that the spine is properly supported. Well-made 

office chairs will provide support for the lower back while we sit, and in some cases, can be 

adjusted so that the lumbar support fits correctly. This proper positioning is important because 

continuous lower back strain can lead to sciatica, which is a condition that as it gets worse can 

be debilitating.  

Now, this study is going to focus on design ideas which will be described in the following 

sections.  

 

Figure 4.1:: Example of a properly  fitted lumbar support ( Source: Ergocentric.com) 

 

4.1 LUMBAR SUPPORT ADJUSTMENT  
 

The SitRite back has an ergonomic form that supports most of the trunk without impairing arm 

movement. Pressure is distributed over a large area, and the trunk is also supported at the sides, 

which enhances comfort, increases stability and reduces tiredness when the user has a reduced 

sitting capability. 
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Figure 4.2: Lumbar support of the Sitrite 

 

       Adjustable lumbar support is a feature most people seek out when looking for an 

ergonomic chair. Moreover, it is just as important as the inclusion of the lumbar support is its 

placement and proper adjustment. The lumbar support should fit right in the natural curve of 

the spine, typically at the small part of the back directly above belt line. 

 

         But here in the figure above (Fig 4.2), the user has to turn the lever for adjusting the 

backseat angle which is a very time consuming and a tedious job (See Red circle and green 

arrows). Also, to adjust the lumbar height a 5mm hex key should also be used. The user cannot 

do these adjustments while sitting on the chair. So, he or she must take the tool and make 

adjustments. Hence, these adjustments are very complicated.  

 

 

4.2 BRAINSTORMING CONCEPTS 
 

This study looked into many concepts to design the backrest adjustment mechanism. Among 

them, 3 concepts are described below. 
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1. RATCHET AND PAWL MECHANISM 

 

        Ratchets are mechanisms that serve to limit either rotary or linear motion to only one 

direction. Ratchet designs vary but the basic composition of parts is fairly universal. Ratchets 

consist of a gearwheel and a pivoting spring-loaded pawl that engages the teeth. The teeth or  

the pawl is at an angle so that when the teeth are moving in one direction the pawl slides in 

between the teeth(Fig 4.3). 

 

 
Figure 4.3: Source- Science direct- Ratchet & Pawl Mechanism 

 

The teeth or the pawl, are at an angle so that when the teeth are moving in one direction the 

pawl slides in between the teeth. 

    This mechanism could be implemented in the guiderail of the backrest easily, provided the 

motion will be restricted in the opposite direction. But, that can be sort out by giving a push to 

the spring ( See fig: 4.3 ).  

But, after carefully considering this mechanism, it is found that this mechanism will not be 

stable in the long run.  

 

2. LINEAR RATCHET MECHANISM  

 

           The linear ratchet mechanism is easier to use based on its simplicity. This method is 

almost the same as the ratchet and pawl mechanism. The only difference is that it does not have 

a rounded tooth, but it has a linear tooth. This mechanism can be easily placed on the backrest 

chassis and will help users to adjust the back height within no time. 
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                                                               Figure 4.4:  Linear ratchet design 

 

Working of this mechanism  

1. Blue slider can be positioned at various positions during going up.   

2.Red spring forces the pin towards the teeth of white runway. Small slot on the yellow lever 

prevents the pin from contact with the runway teeth once the spring enters the slot. 

3. Slanting portions at the ends of long slot of the runway control the meshing of the spring 

and the slot of yellow lever.  

4. At highest position of the blue slider, the pin is separated from the runway teeth. The pin 

does not contact the runway teeth when going down. 

5. At lowest position of the blue slider, the spring is pushed out of the lever slot and the pin 

now can contact the runway teeth. 

6. So the engagement of the pin with the runway teeth is controlled automatically. 

7. To get higher position of the blue slider: raise it until it locates into desired holding position. 

8. To get lower position of the blue slider: move it as high as possible, then move it down as 

low as possible and raise it until it locates into desired holding position. 
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Steps for this Adjustment ( Back Height Adjustment ) 

Steps: 

1. To adjust the back height grasp the backrest with both the hands at the bottom. 

2. Pull it upwards to the position we desire.  

3. If the backrest is too high, we can pull it upwards and let it drop to the bottom. 

4. The mechanism will reset, and it will start again.  

5. The ideal position is the curve of your back should fit exactly in the curve of the seat. 

 

3. SLIDING LOCK MECHANISM 

      The third concept is sliding lock mechanism. Sliding locks can be made if two plates or 

sheets coincide with each other. Commonly these kinds of locks are used in doors. But by 

adding a turn knob instead of dead bolts at the ends, these could be used in this chair. 

 

 

Figure 4.5:  Sliding lock for slotted hole (Source imao, sweden)  

Working: The shafts are locked being pushed into the wedged spaces when sliding load is 

applied in horizontal direction. The material used here is steel and the cost will be higher. This 

product is developed by “imao Sweden”.  

 

      As it has dedicated adjustment and precise tolerances, the product is not found to be suitable 

for this specific design purpose. So, a CAD model is developed which will integrate all these 

concepts.  
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4.3 SOLUTION 

 
After carefully analyzing all the concepts described above, the best results are filtered and came 

to a new and a unique locking design which is developed in CATIA V5 (Fig:4.6). 

 

 
Figure 4.6:  Locking system 

 

This lock has a width of 35.6 mm and a height of 20.5mm. Then the 2D figure is extruded 

and projections are given to lock correctly. The slider can slide through the guideway which 

will provide the user to adjust with ease. 

This is a good adjustment when compared to the previous method.  

So, after consulting with the company this design is fixed as this design will make the backrest 

stronger and it will be easy to adjust.  

 

 

4.4 ARM WIDTH AND HEIGHT ADJUSTMENT 

        Armrest adjustments can help reduce repetitive stress injury. The arm rest height should 

be adjusted so that the arms can hang loosely from our shoulders especially while working. 

The use of armrest is very effective at reducing the stress to muscles of the upper back, neck 

and shoulders and is a fundamental requirement for proper fit. There is considerable variation 

in the resting seated elbow height. The North American standards specify a minimum of 

approximately 4 inches of vertical armrest adjustments.  

     To effectively accommodate the variation in the width of user size, it is necessary to provide 

adjustments in armrest width. These adjustments ensure that individuals of wider girth can sit 

in the chair without clash from too narrower setting, and allow smaller, narrow girth individuals 

to use the armrest.  
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            Figure 4.7: Arm height Adjustment                                                  Figure 4.8: Arm width Adjustment 

                      

     As in the figures above, to adjust the height and width, a turn knob is used here. This inferior 

mechanism is also perpetuated here. The sitrite chair has 4 turn knobs in total, two in the bottom 

of the chair and two of them in the right and left sides. To adjust the arm height, the person has 

to turn the knob and adjust accordingly.  

Turn the knob right or clockwise to tighten. Turn the knob left or counter-clockwise to loosen 

There are some drawbacks in these adjustments. 

 

1.The mechanism is very old and difficult to use. 

2. It is time consuming. 

3. The person could face some difficulties while adjusting both the armrests at the same 

height and width. 

4. There are no visible levels in the guide rails for proper levelling. 

5. If we loose the turn knob too much, the entire assembly will suddenly fall down which will 

be awkward.  

 

 

4.5 BRAINSTORMING CONCEPTS 
 

Some concepts are discussed below to find a solution for the above problems. The idea is to 

develop a solution for the adjustment of arm heights. 
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1. Adjustable T- Arm with push button adjustment. 

         

          This adjustment can be seen in almost all the chairs. It is a simple mechanism. The figure 

is shown below.  

 

 

 

 

 
Figure 4.9: T- Arm adjustment Source: Ergocentric.com 

 

           There is a button on the outer side of each arm post. While seated, grasp arm post with 

thumb against inner button, and fingers against outer activation button. Squeeze and position 

arm height. Release to lock. The goal is to set the armrest height to your elbow resting height. 

Setting too high will push shoulders up, while setting too low adds weight to neck shoulder 

that leads to neck shoulder tension.  

 

2. Telescopic locking mechanism 

 

               Telescoping in mechanics describes the movement of one part sliding out from 

another, lengthening an object (such as a telescope or the lift arm of an aerial work platform) 

from its rest state. Usually there will be various levels of telescoping. Here, the two level 

telescoping mechanism is discussed. This idea was inspired from a normal Vacuum cleaner 

extension tube.  

 

For this concept, telescopic cylinders are used. Telescopic cylinders are a special design of a 

hydraulic cylinder or pneumatic cylinder as well as pulley system which provide an 

exceptionally long output travel from a very compact retracted length.  

 

Typically, the collapsed length of a telescopic cylinder is 20 to 40% of the fully extended length 

depending on the number of stages.  
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Figure 4.9.1: Telescopic tube, Source: Russel hobs Vacuum cleaner extension tube 

 

 

      This mechanism will look more attractive, if replaced with a square tube telescopic locking 

mechanism. To enhance the aesthetics of the chair, it’s better to use a square tube instead of a 

round tube. 

3. Slotted lock Mechanism 

           A slot is a long, narrow aperture or slit in a machine for something to be inserted. Here, 

a locking system is designed in CATIA that will lock the arm rest in position without a chance 

of failure.  

Operation: - The lever can be pulled with the hands. After pulling the lever, the user can adjust 

the armrest height by placing the lever in any of the given four slots. The long slot design helps 

the unit to prevent any shakes that might arise whilst working.  

 

 

Figure 4.9.2: Concept 1 
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4.6 SOLUTION 

The combination of the above concepts paved the path to this new solution. The slotted lock 

mechanism in the above figure may cause vibration when heavy and instable load come into 

play. So an additional turn knob is given in this new design to avoid this problem. Also, this 

turn knob is added on company’s request for better stability. 

 

Figure 4.9.3: Improved slotted lock mechanism 

           In this model the user can first pull the lever and put it in any slot according to the user’s 

comfort. Then to fix the lever more, turn knobs can be used to increase its fixture. A turn knob 

(green circle) has been incorporated with the slotted lock mechanism to improve the stability 

of hand rest so that there would not be any jerks. It holds the hand rest firmly without any 

movements.  

 

4.7 BACKREST HEIGHT ADJUSTMENT 
 

     
                                                  

                                              Figure 4.9.4: Slotted guide rail(Left) with locking system(Right) 
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         The company’s existing chair had some issues with the backrest height adjustment while 

in seated position. So, it is difficult for the user to adjust the height as it has a hexagonal bolt 

which needs to be adjusted. So, this study developed a better way of adjusting the seat height 

in this concept. A guide rail with slotted holes and sliding lock mechanism is adapted in this 

working process. 

Each slot has a length of 22mm and breadth of 15mm. The slots are placed between a span of 

28mm. The slide lock has a tapered end so it can move easily through the guide rail. When the 

slide lock is in ON position (horizontally) the unit is locked and when it is in OFF 

position(vertically) unit is unlocked. By this way we can adjust the seat height with ease.   

 

5. RESULTS 

The designs which are described above is finally incorporated in the chair and the new design 

look like this.  

 

Figure 5.1: Final CAD model-1 

 

Figure 5.2:  Final CAD model-2 

 

The final result is simple, clean and a sustainable design with an adjustable mechanism in the 

height system that serves the new demands of work place. Ergonomics and technology are 

combined in developing an innovative product adapting to the work environment. 
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Figure 5.3:  Final CAD model 2 

The sliding lock mechanism for the backrest height adjustment provides a better way of 

adjustment in a comfortable way without creating any risk to the user.  

 

 

Figure 5.4: Final rendered Design 

The slotted lock mechanism for the armrest provides a better way of support to the arms and 

can be adjusted without any difficulty and can attain the same height. 

It is able to replace the existing one due to its complex adjustments and the upgraded one can 

make a unique and better product in the market. 

 

The analysis of the parts is also done. Structural steel is the material used for analysis. The 

use of structural steel gave best results when compared to other materials. The figures are 

shown in the appendix part. 

 
6. Discussion and Conclusions: 
 
In this chapter the project discussion is done with analysis of results and how it has been 

developed. 
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6.1 Discussion 
 

The first thought while starting the project were about the main purpose or research questions. 

Since the questions were based on the user requirements and user, the best idea was to develop 

a concept that was human centered. That´s why a design thinking is chosen as a guideline. It 

was a perfect way that helped us to develop a tool that build our own method. In general each 

designer has their different tools that gives some personality to the project. 

 

This project begin firstly by collecting some data’s from different sources, literature reviews, 

internet and things that are nowadays in the market and from our own conclusions.  

 

 In the creative phase we used our own ideas and methods that we thought would fit better with 

the project. Counting with the company feedback it was challenging as the design and all the 

work that we had presented to them had to be as best possible, so they understand without any 

problem. So, hand sketches were developed, and the final ones were done with the help of 

CAD and Catia as it is a powerful tool that we wanted to use and help us to improve our design 

skills. 

  

We are very satisfied with the project we have done it although we are aware of all the pain 

points of our method and we are sure this will help us in the future projects.  

       

6.2 Conclusion 
 
The following are the conclusions from the thesis work: 

 
• Quality flow diagram (QFD) was implemented in our thesis work. 

 

• By doing brainstorming we were able to develop ideas and implement in our thesis. 

 

• The seat height can be adjusted without any ease as the existing one could not be 

adjusted while in seated position. 

 

• The arm rest is upgraded with slotted lock adjustment in order to attain a desired 

height. 

 

          The new concept developed for the working chair will make the company acquire a great 

success in the market thanks to the possibilities of this product. This new ergonomic design is  

our response to the problems of the existing one. This design will clearly differentiate it from 

the other chair available in the market. It is distinguished by its characteristic pneumatic    

adjustable system with all the support required for the user. It is collaborative, innovative, 

durable and designed for modern environments. 

 

 In order to this new design in the product, it would be necessary to test it with the final user 

after producing some real chairs in order to observe the interaction between the user and the 

product so that it can be evaluated with its effectiveness and find possible problems of it. 
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6.3 Recommendation for future activities 
  

As it is a 15-credit thesis work and due to lack of time, it was unable to go deeper in this work. 

There are many recommendations for the future activities. We would like to recommend the 

client with few points that would help in the betterment of the product in the future: 

 Some of them are:  

  

 

• We highly recommend the client to order a footrest to go with your ergonomic chair. 

 

• A vacuum holder can be provided at the lower part of the chair to prevent falling off 

from sliding surface. 

 

• No two bodies are same, even ones that are the same height. A seat pan adjustment 

would make it better to adjust the seat depth. 

 

• Padded armrests can avoid uncomfortable pressure on the undersides of the forearm 

and elbows. 

 

• Additional features like cup holder and neck supporter can improve the overall design 

of the chair. 

 

• Foot ring can be given additionally to place the feet. 

 
 

7. Critical Review 

Critical review helps in understanding various perspectives and helps in guiding the research to be 

extended cautiously. It deals with various aspects such as ethics, society, environment, operational 

health and safety. 

Ethics 

This thesis was performed meeting all the aspects of ethical needs specified by Eurovema AB 

and Halmstad University. The enhanced design and changes were done with the prior approval 

of the company as it does not affect their existing design. This thesis was conducted in a better 

way by improving its ergonomics. 

 

Social 

          The improvement in the overall design would benefit the users in a simple and better 

way. Social is a bigger part of the product as it enables a working environment even for people 

with disabilities. It ensures a better posture and good health in and around the environment. It 

has the independence were the user can set the chair to varying heights to access benches, 

tables and cupboards. Sustainability plays a major role that brings lasting value to the 

customers by ensuring the best solutions for our environment and reach the full potential. 
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Economic 

          Cost is a significant matter in every organization. Due to competitive companies like 

Vela and Mercado there was not enough sales in the market. The enhanced design would enable 

Eurovema AB to develop the product in a better way and have enough sales in the market. 

Environmental 

          The environment in which work is performed can be an important determinant of the 

total exposure to the musculoskeletal strain. Any suboptimal environmental factors can 

contribute to the overall exposure an accelerate accumulation of fatigue and strain 

Operational Health & Safety 

          The chair should not be the source or cause of accidents. Its dimensions and control 

features should be in such a way that they meet the anthropometric characteristics of the 

potential users. The chair should be comfortable for the user. The following features 

responsible for it are backrest height, inclination adjustability and covering materials that allow 

the body to breath. In particular the chair’s control features should be practical and easy to use. 

The chair should offer durability for its components and must persist good wear resistance. The 

chair is designed for the intended type of job and working environment.  

Ethical Aspect 

        It plays an important factor in human life not only in work. Every worker should 

contribute positively in achieving a greater milestone They need to understand their own 

responsibility. Ethical behavior is naturally formed in social environments including work 

situations. In this certain environment, individuals tend to adhere to these set of standards of 

conduct and act in a similar way to their surrounding population.  
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9. APPENDIX 

A1. BRAINSTORMING 

 

  

 

 

     

 Brainstormed samples 
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A2. ANALYSIS OF ARMREST 

 

     

                   A force of 35 N is applied form the top                                           Armrest is meshed parallelly 

 

 

 Static structural analysis with A as fixed support and B with a force of 35 N 

 

Strain analysis- Maxiimum strain is observed in the green colured part 
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                                Stress Analysis                                                                   Total Deformation 

 

 

A3. ANALYSIS OF BACKREST MECHANISM 

 

 

Backrest Adjustment mechanism  

 
 Suppressed figure with only the test specimen 
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 A force of 320 N is applied uniformly 

 

 

 
                                                                                Total Deformation 

 
                                                                         Equivalent Elastic Strain 
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A4. FINAL DESIGN 

 

 

Catia Model 

 

 

                                                                                  Final rendered figure 
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