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A-1- Situation Problem

CRITERION  - A

Trekking is an activity loved by many, if not as a sporting activity it is yet a leisure one for 
many. While talking to a friend he and I have often faced the problems of trekking up a 
mountain to the perfect spot but having no place to rest or sit as it is a very exhausting 
activity. Although there are solutions such as a foldable chair which is easy to carry, but 
while trekking alone it is not possible to carry a bag for necessities as well as engaging 
one hand with the sole activity of carrying a chair.  Currently there is no solution for 
carrying so many materials inside which poses concerns for the trekkers. It is inconvenient 
for a trekker to carry essentials as well as a chair while climbing up a mountain. 
Furthermore, In case of a fall, it is important that the trekker has both their hands free to 
protect themselves, by having to carry a chair.  
One potential solution for this problem is creating a all in one backpack that has 
accommodations for all of the necessities that one world need, it can also be used as a 
table or elevated seating for trekker, away from the insects infested and dirt filled areas.

Primary pictures 

Camping/
trekking 
bag

Foldable chair

(“Buy Supreme Mall Outdoor 
Folding Camp Chair (Green, 
Medium) at Amazon.in”)

Existing product

One hand is 
occupied by chair

Client complained 
of it being heavy to 
carry 

In order to try to decrease load 
he changed the motion of this 
hand to try to decrease strain of 
weight on muscle Weight is unequally distributed. Could 

cause severe damage to muscles 

The client complained that the chair was pretty heavy since its skeletal structure was made of 
metal. Through observation of how the client acted while holding the chair and bag, it would 
be observed that he changed his arm position in order to rest it on his back, this shows that it 
is uncomfortable and too heavy to carry normally, placing it on his back reduced the weight 
lightly and the strain on his muscles. 



Brief
The backpack will be flat enough to allow for ease of convenience and lightweight to add 
less stress on the client. 

The backpack will have an ergonomic design which is comfortable for the trekker to carry - 
One of the major physiological factors is comfort. The backpack should not be an 
inconvenience for the client. It should be easy for them to carry and comfortable so that 
they can trek efficiently while keeping the product intact and their hands free. The primary 
purpose of the solution is to make trekkers lives around the world easier. By considering 
comfort as a factor, I will be able to design a backpack which helps them in the best way 
possible. 

The backpack will be made out of strong materials  so that when it is carried close to or hit 
against rocks or tree trunks, the materials and functionality of it remains intact. 
The backpack will transition by detaching and re-attaching 3 flat panels thus changing 
form from a backpack to a chair/table for the client to sit on or food to be laid out on easily 

Target audience:
The product aims to solve the problem 
faced by occasional trekkers(primary 
audience) that trek for the view more than 
the sport and trek for short period of times 
as the bag would not be able to hold 
enough.

Design goal:-
- The design should be comfortable 
- The design should be portable and 

compact 
- The design should offer ease of 

transportation 
- Design should be lightweight 

Using the primary method of 
collecting data using a survey, I 
sent it to my friends as well as on 
a WhatsApp trekking group chat, 
consisting of 32 participants that 
are around the age of 30. Though 
this it can be observed that most 
people have short treks. And 
majority said maybe for the 
product that shows that there is a 
design potential.



Design specification based on analysis
Design specification:

Requirement Justification Prioritiza
tion 1-5

Aesthetic
s 

- Since the 
product is made 
for trekker the 
colour pallet for 
this product is 
bright orange, 
black and white. 

The use of bright orange is not only for 
aesthetic purposes but also helps the 
trekker to be spotted from a distance. 

3

Performa
nce 

- Quick and easy 
to transition 

The product should not add stress to the 
client during the transition and assembly 
process.

Cost Costs to consider:
● Material
● Manufacturing 

cost 

All these costs have to be considered 
because they are components of the 
product. 

4

Target 
audience 

- Trekkers The product is being made for the trekkers 
to carry for treks. 

Safety - Light weight 
- Correctly 

sized(compact)
 

Trekking itself is a strenuous activity so the 
product should not add more load on them, 
otherwise it may cause discomfort and 
inefficiency. 
The product should be compact as the 
trekkers have to move around and thought 
small areas, the bag should also be able to 
fit through narrow spaces. 
As the location will most likely be surround 
with trees and water bodies it is important 
that the product does not get damaged 
because of rain, or the goods inside could 
get damaged as well as the product, this 
would make it inefficient. 
The product should include a safety lock so 
that it should not open during swift or rapid 
movements. 

5

Target 
market 

- Trekkers The trekkers hygienic place to sit 5



Design specification based on analysis

Requirement Justification Prioriti
zation 
1-5

Function - The function is 
to convert 
efficiently from a 
backpack to a 
chair

The inside compartment should be quickly 
accessible, in case of an accident the first 
aid kit would have to be accessed quickly. 

3

Comfort - Comfortable for 
client to carry 
and use

Trekking is a very strenuous activity and 
can take the client hours, it is important to 
equipment the client with the appropriate 
product that allows them to perform the 
activity as effectively as possible.

5

Portability - Ease of 
traveling, not a 
burden for 
client.

The product has to be portable, as trekking 
is a strenuous activity and the product 
should not be a burden for the customer. 

4

Size - 50 cm x 35 cm To fit accommodations for everything that is 
the minimum size needed. 

3

Material 
selection 

- Addition foam 
sheet 

A foam sheet is important to give the client 
more comfort after they have experienced 
fatigue. 

2

Disassem
bly 

- Ease of 
assembly and 
disassembly 

Disassembly helps to retain product value. 
The parts saved can be sold, reused, 
reassembled or recycled. 

4



Feasible ideas:sketches and annotations 
Initial concept sketch
This helped me quickly 
put my ideas to paper. 

Stages: how the bag opens 
CRITERION  - B

Sketch 1

Sketch 2

Objects go 
inside 

Removable section gets 
reattached 



Feasible ideas:sketches and annotations 

Sketch 3

Sketch 2



Concept modelling:test ideas, user 
feedback 

Hand cut common 
dovetail joint

This joint allows 
the client the ease 
of removal and 
attachment 

The top can 
easily come 
off and be 
used for 
storage 
space.

But the 
height is too 
short 

Client compiled about it 
being too short to sit on, 
but if it was bigger it 
would be inconvenient to 
carry.

The product 
was able to 
hold my 
clients weight 
for some time.

But not soon 
later the 
product couldn't 
take his weight 

Advantages 
- The client's body was able to fit 

onto the product.
- The joints made it convenient for 

storage 
- The client said that if it had straps 

he would have been able to carry 
it as it was compact and portable.

- The board didn’t actually break, it 
only bent inwards

Disadvantages 
- The product couldn’t hold his 

weight for more than 30 
seconds.

- The joint got unattached with 
when pressure was applied. 
Could be hazardous.

- The products inside could have 
been damaged with the 
pressure. 



Concept modelling:test ideas, user 
feedback 

The 2 separate 
panels that can 
very conveniently 
be attached and 
unattached. 

Top angle of how the 
product looks when it is 
assembled together.

Product comprising 
of only 3 flat panels 

Can be used as 
a table and as a 
chair.

Made for ease of 
disassembly

The 
product 
couldn’t 
take a lot 
of 
pressure.

The product can 
be used as table 
for lightweight 
objects but not a 
chair as it can’t 
take human 
weight.

Is portable 
and very 
compact.

User feedback received:
- Product was easy to 

assemble.
- Convince of traveling with 

it. 
- Top board could be 

unstable and would need 
some way of keeping it 
stable.

- Too fragile.



Concept modelling:test ideas, user 
feedback 

User feedback 
received:

- Panels were very 
inconvenient to 
slide and open 

- Box was bulky to 
carry 

Panels attached with 
hinges for ease of opening 
and closing 

Spacious to carry 
equipment and other 
objects 

Bulky , client will have to be 
careful not to hit the product 
while trekking making it 
inconvenient 

Hinges can get 
rusty if in contact 
with water



Presentation drawing with annotation, 
justification related to spec

Basic structure of two 
panels attached together 
temporarily 

2 panels cut

3rd panel missing 
because there is no 
way to rest it. 



Presentation drawing with annotation, 
justification related to spec

Modified version 

With groves 
coming to to 
hold the 3rd 
panel in 
place. 



Presentation drawing with annotation, 
justification related to spec

3rd panel added with 
grooves for stability.



Identify and justify choice of materials, components 
and manufacturing techniques for final prototype 

Material Need  Material option 1 Material option 2 Material option 3

Board A hard 
material 
is 
required 
to create 
the basic 
structure 
of the 
product. 

Fiberboard: 
Fiberboard is made 
from wood fibers. It 
is used in furniture, 
flooring, and 
insulation.
- stronger than 
MDF

MDF (Medium-density 
fiberboard): MDF is a 
type of engineered 
wood made from wood 
fibers and glue. 
- weaker than plywood 
and fiberboard.

Plywood: Plywood 
is made from thin 
layers of wood 
veneer that are 
glued together. 
- stronger than MDF 
and fiberboard.

Cushioni
ng 

This is 
needed 
so that 
the 
custome
r feels 
more 
comforta
ble 

Lux foam is a 
high-quality foam 
used for furniture 
seating and 
mattresses which 
makes it heavier 
than EPE.

EPE foam sheet is 
lightweight, semi-rigid, 
flexible and shock 
absorbent. 
- Lighter than memory 
foam 

Memory foam is 
sensitive to 
temperature and 
pressure. 
- heavier than vinyl 
and closed cell 
foam.

Cloth(ba
g straps)

For easy 
of 
convince 
the 
product 
should 
be easily 
portable. 

Yogya mat bag 
strap, using a 
similar method of 
packing.
- highest ease, as it 
is not attached.

Common bag straps, 
will be inconvenient to 
carry as the straps can 
not be removable, 
attaching will cause 
inconvenience to 
function.

CRITERION  - C



Identify and justify choice of materials, 
components and manufacturing techniques

Material Justification Components Price 

plywood board Since the chair needs to be 
able to take the pressure to 
be functional the material 
used inside must be strong 
yet light.It is denser and 
stronger than regular 
fiberboard or MDF and is 
often used in furniture, 
cabinetry.

Ranges from 
900 to 4500 
rupees(per 
sheet). 

Thin sheet of 
foam 

The EPE thin sheet of foam 
will be used to cover the 
interior and exterior of the 
product do the sharp edges 
of the plywood board do no 
hurt the client and also are 
there for aesthetic and 
comfort purposes.  

280 rupees 

Cloth(bag 
straps)

The cloth will be needed for 
the bag straps. The 
concept of a yoga bag is 
convenient as the product 
and the bag can be 
separated from each other, 
and it is lightweight. 

304 rupees

Material Manufacturing techniques Time spent 

Plywood board Using laser cutting works with high 
accuracy and precision, but 

1 hour 30 
minutes

EPE thin foam sheet Cutting and sticking of sheet with araldite 
as it is a stronger adhesive. 

1 hour 15 
minutes 

Carrier straps The straps will first be purchased and then 
adjusted to the correct measurements of 
the product. 

2 hours. 



Detailed technical drawing, bill of material 
for third party to manufacture prototype 

The base form is cut at an angle 
so that it stayed at a particular 
position.
The grooves on the side are for 
the 3rd panel to sit properly on 
top



Detailed technical drawing, bill of material 
for third party to manufacture prototype 
Part 
no.

Material Quality Length breath Process 

1 Plywood panel 1 1 50 cm 30 cm Laser cutting 

2 Plywood panel 2 1 50 cm 30 cm Laser cutting 

3 Plywood panel 3 1 50 cm 30 cm Laser cutting 

4 Dovel for grooves 2 30 cm 1.5 cm Rip cutting. 

5 EPE sheet 3 50 cm 30 cm Cutting with 
scissor and 
sticking 

6 Bag strap 1 N/A
(adjustable)

N/A 
(adjustable)

Outsourced / 
stitching to 
adjust 



Detailed technical drawing, bill of material for 
third party to manufacture prototype 

50 cm

50 cm30 cm

Panel 1

Panel 2



Detailed technical drawing, bill of material 
for third party to manufacture prototype 

50 cm
30 cm

30 cm
1.5 cm

Panel 2

Panel 3



Construction plan 
Process Task Equipment Quality control Risk assessment Time 

Material 
prep 

Order 
plywood 

… … … 10 
minutes

Order 
EPE 
sheet 

… … … 5 
minutes 

Processi
ng 

Cutting 
panel 1 

Laser 
cutter 

Ensure wood piece 
is properly aligned.
Check for movement

Turn on the particle 
extractor, wait before 
removing any 
fragments.

30 
minutes

Cutting 
panel 2 

Laser 
cutter 

Ensure wood piece 
is properly aligned.
Check for movement

Turn on the particle 
extractor, wait before 
removing any 
fragments.

30 
minutes

Cutting 
panel 3 

Handsaw, 
scale, set 
square 
and pencil

Ensure set square is 
used of accurate 
rectangle shape 

Measurements could 
go wrong. 

20 
minutes

Cutting 
thin 
strip dor 
hold  

Handsaw, 
scale, and 
pencil

Ensure 
measurements are 
accurate 

Measurements could 
go wrong 

10 
minutes

Assembl
y 

Attachin
g thin 
strip 

Hammer 
and nails 

Ensure  it has equal 
spacing on both 
panels 

Make sure fingers 
are out of the way of 
the hammer.

20 
minutes

Cutting 
and 
sticking 
EPE 
sheet 

Aerldite Make sure gule is 
spread evenly 

Ensure there are no 
places missed 

30 
minutes



Justify testing strategies 
CRITERION  - D

Performance testing – Data collection 

Ref no. Success 
parameters 

Tested with Justification 

PT1 Measure durability Primary user Product should have ease of use to 
decrease burden on client. 

PT2 Observe if they are 
affected by any 
sharp edges or 
feeling discomfort. 

Primary user One of the main purposes of the product is 
to provide the client with comfort after they 
have experience fatigue by trekking. 

PT3 Observe if 
assembly is 
causing the client 
more stress.

Primary user The product should relive the clients stress 
not add to it. 

PT4 Observe if the 
client is easily able 
to understand the 
assembly and 
disassembly of the 
product.

Primary user Product should have ease of use to 
decrease burden on client. 

PT5 The product should 
not break after a fall. 

Primary user The first test is the drop test, the customer will 
undoubtedly drop the product at some point this 
will make sure the product is not weak.

PT6 Ensure that all panel 
pieces fit well 
together and with 
ease

Primary user Through this, we see whether or not the 
product fits effectively. and if the product will be 
compatible with the environment and client.

PT7 Product should be 
compact and 
portable.

Primary user In this case, since a trek could be through small 
spaces the product should be portable and 
compact.

PT8 Product should be 
comfortable for the 
client .

Primary user The product should not cause stress to the 
client as they will already be tired. 



Test results, strengths and weaknesses, 
used to evaluate spec

Specification Test 
ref 
no.

Rating Comment 

Quick and easy to transition PT3 4/5 Since the product is not automated it 
will add slight stress to the client, but 
level of stress is as minimal as 
possible. 

The function is to convert 
efficiently from a backpack to a 
chair

PT4 5/5 The product is a very simple design 
which helps the client understand it 
easily thus not causing a lot of 
burden to the client. 

Comfortable for client to carry 
and use

PT8 4/5 As the product is flat and light it is 
comfortable for the client to carry and 
with the foam sheet over it the 
product is comfortable during use 
also. 

Ease of traveling, not a burden 
for client.

PT7 3/5 The flat design of the product is very 
easy for the client to carry or fit 
anywhere but since it is made out of 
wood it can add slightly more weight 
than necessary. 

Ease of assembly and 
disassembly 

PT6 3/5 The precise cut and easy design of 
the product allows client to easily 
assemble and disassemble it. But if 
there was any damage to the center 
cut of the product the position can be 
compromise and this change in 
position could cause the client 
discomfort. 

Evaluation of testing strategies against specification 

Strengths Weaknesses 

● The flat design 
● Convienince of carrying due to 

compact design. 
● Posseses porporties of stiffness and 

toughness. 

● Wood is a slightly heavy material 
● Incase of any damage - change in 

position of the product 



Test results, strengths and weaknesses, 
used to evaluate spec

Testing evidence 

PT3 & PT4

It can clearly be observed that ithe transition of the product is not time consuming or 
difficult. It is slightly tough to align the 2 panel slots correctly and quickly but once done the 
rest of the assembly and disassembly process is very simple. 

PT2 & PT2

Each panel itself has been cut in a way there no shap edge can come into contact with the 
client. After testing the feedback from the client was that the product was comfortable in 
itself as teh material was smooth and there was no need for additional foam.

PT6 & PT7

Panels fit together perfectly and make a sleek and flat product that is compact and portable



Graphic models and text to explain how to 
improve the prototype(linked to weakness) and 
revised prototype 

Adding screw that can be 
easily removed with the 
help of a screw driver

By adding screw driver it 
makes the strip easily 
attachable and detachable, 
thus in case of any cahnge in 
position or damage the sprip 
can be removed allowing the 
toppmost panel to be adjusted 
to an appropriate height. 



Graphic models and text to explain how to 
improve the prototype(linked to weakness) and 
revised prototype 

The distance between the toppmost 
panel and the top of the side panel in 
the first diagram is how the product is 
actually supposed to be. 

The distance between the toppmost 
panel and the top of the side panel in 
the second diagram is the adjustment 
made to accommodate the toppmost 
panel in case of any damage or 
change. 

The topmost panel will rest on the 2 
side panels instead of the strips for as 
low as the position changed 



Drawings and models showing modifications 
needed for commercial production 

CRITERION  - E

Material changes: The chair 
could be made with different 
materials that are more 
lightweight, cost-effective, and 
eco-friendly than the original 
design. For instance, if the 
product could be made 
recycled plastic.

Style modifications: The chair could be modified 
in terms of its colour  or patterns to appeal to a 
wider range of customers to achieve this it 
could be made and offered in a wider range of 
colours.This could make the chair more visually 
appealing and attractive to potential customers.

Cost reduction: The 
chair would be modified 
to reduce its production 
costs without 
compromising on quality 
or functionality. This can 
be done by using 
recyclable plastic 
whichis a 
more affordable 
material.

Modification for commercial production 



Commercial prototype presentation drawing and 
annotations.
Style modifications:

Material changes and cost reduction:



Commercial prototype :Technical drawing, 
bill of material, assembly of drawing

Part 
no.

Material Quality Length breath Process 

1 Plywood panel 1 1 50 cm 30 cm Laser cutting 

2 Plywood panel 2 1 50 cm 30 cm Laser cutting 

3 Plywood panel 3 1 50 cm 30 cm Laser cutting 

4 plywwod for 
grooves 

2 30 cm 1.5 cm Rip cutting. 



Commercial prototype :Technical drawing, 
bill of material, assembly of drawing



Commercial prototype :Technical drawing, 
bill of material, assembly of drawing



Commercial prototype :Technical drawing, 
bill of material, assembly of drawing



Identify and justify materials and 
components 

CRITERION  - F

Justification of materials:

For commercial production i think it would be more beneficial to use recyclable plastic as it 
reduces the amount of plastic waste that ends up in landfills and oceans, helping to 
mitigate the negative impact of plastic on the environment.It can be less expensive than 
traditional plastic materials, which can make the production of the chairs more 
cost-effective. It can be molded into a wide variety of shapes and sizes, making it possible 
to create innovative and unique chair designs that are both functional and aesthetically 
pleasing. Recyclable plastic is often more durable than other materials, which means that 
chairs made from this material can last longer and be less prone to damage or wear and 
tear.Recyclable plastic is easy to clean and maintain, making it a practical choice for 
outdoor spaces making it better for trekkers.
Many consumers are becoming more environmentally conscious and prefer products 
made from sustainable materials. Using recyclable plastic in chair design can appeal to 
these consumers and enhance the brand image of the product.

First used plastic is 
collected 

Then converted to 
small grains that can 
be molded

Using heat theses grains are molded into sheets 
of plastic that are durable, malleable and 
lightweight.



Identify and justify manufacturing 
techniques 

Justification of adjustability component:

The easy adding and removing for the strip hinges is for ergonomics. Adjustable chairs 
allow users to customize the chair's height, seat depth, and armrest height to their body 
type and preferred posture. This reduces the risk of musculoskeletal disorders, and 
increases overall comfort. An adjustable chair can accommodate a wide range of users, 
making it a versatile choice for spaces that are used by multiple people with different body 
types and preferences. Comfortable chairs that promote good posture can improve 
productivity by reducing discomfort and fatigue, allowing users to work for longer periods 
without needing to take breaks.

Removing and attaching a strip with a nail and screwdriver is a relatively simple process 
that does not require specialized tools or expertise.Nails and screwdrivers are widely 
available and can be found in most hardware stores, making it easy to obtain the 
necessary materials.They are relatively inexpensive, making this method of attachment 
cost-effective compared to other options. However there are some drawbacks such as 
depending on the application, nails and screws may not provide a secure enough 
attachment, which could result in the strip becoming loose or falling off.Using nails and 
screws can cause damage to the surface being attached to, such as leaving holes or 
scratches. Removing and attaching the strip can be a time-consuming process.

Justify appropriate scale of production 

As trekkers and trekking equipment is a niche market Small-scale production allows for 
greater flexibility in responding to changes in market demand, allowing businesses to 
quickly adjust production to meet changing customer needs.Small-scale production can 
be less expensive than large-scale production because it requires less capital investment 
in equipment and infrastructure. The product can be only distributed to sports 
stores.Small-scale production allows for greater customization and personalization of 
products, which can be a competitive advantage in niche markets. Small-scale 
production can result in higher-quality products because there is greater attention to 
detail and quality control throughout the manufacturing process. Small-scale production 
can be more environmentally sustainable than large-scale production because it often 
uses fewer resources and generates less waste. It can promote local sourcing of 
materials and support local economies, which can have social and economic benefits for 
the community.
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