
 
 
 
 
 
 
 
 
 
 
 

 
Appendix 

  



 

 2 

Table of contents 
 

Appendix A. Component Calculations 3 

Appendix B. Cb2 Sample Production 4 

Appendix C. Edge Band Production 11 

Appendix D. Condiment Organizer Calculations 12 

Appendix E. Material Tests 13 

Appendix F. Ideation Sketches 31 

Appendix G. Brainstorm Session 42 

Appendix H. Brainstorm Output 46 

Appendix I. Four Idea Directions 50 

Appendix J. Conceptualization Sketches 54 

Appendix K. Contrast Tests 65 

Appendix L. Prototype Assessment 68 

Appendix M. Impact Unprofessional Testing 70 

Appendix N. Out-Of-The-Box Suggestions 71 

Appendix O. Design Brief 75 

Appendix P. Poster 82 
  



 

 3 

Appendix A. Component calculations 
 

A furniture panel from CoffeeBased is 1.22 by 2.44 m. This gives it a planar surface area of 3 square meters. All 
components except for the core are used twice, making up 6 square meters of material. As the area is constant 
for all components, the thickness is used to calculate the percentages. 
 
Total furniture panel: 1.22m x 2.44m = 3m2.  
Laminate: 2 layers = 6m2 
Coating: 2 layers = 6m2 
Primer: 2 layers = 6m2 
Adhesive: 2 layers = 6m2 
Core: 1 layer = 3m2 
 
The volume of coating needed per m2 laminate is 75-85 mL on average, according to Biohome (n.d.).  
450-510 mL coating / panel 
2 panels / liter of coating 
Density: The coating is said to be 1.034 kg/L.  
Price: €111,44 / 2.5L 
 
On average, adhesive layers are 0.2 mm thick according to Purk (2017), so: 0.0012 m3 adhesive per panel. 
Density: The density of polyurethane is 1200 kg/m3 according to the CES Edupack (2019).  
Price: The adhesive used is sold for €13 per 0.26 kg. The total weight is 1.4kg and therefore 5.5 times the sold 
volume is required. This is unlikely, as it would make the adhesive portion of the costs more than €70 per panel. 
Therefore, it is assumed for the hotmelt, less material is required.  
 
Resysta No Wood  
Prices are €358,42 per 25 sheets, excl. transportation and other extra costs.  
1. €14,33 per sheet. Sheets are 1.22 times 2.44 m2 and 20mm thick.  
Therefore, the panels are €14,33 per 0.0595 m3. 
2. €14,33 times (1/0.0595 = 16.8) = €240,84 per m3 
3. With a density of 650 kg/m3 the Resysta panels are €240,84 / 650 = €0,37/kg 
 
Plywood 
Density: An estimation for the density of 9-ply Poplar multiplex was made using data on 3-5-7 ply Beech plywood 
(700-800 kg/m3) and the comparison between beech wood and poplar wood (650-830 kg/m3 and 430-530 kg/m3 
in that order). Beech wood is about 1.5 times as dense as poplar wood. With this in mind, the density of the 9-ply 
poplar multiplex is estimated at 500 kg/m3. 
Adhesive to ply ratio: The multiplex core consists of 9 plies, each bonded together with a layer of adhesive. To 
properly calculate the BioBased content, the thickness representative for these 8 layers is separated. The average 
adhesive thickness is 0.2 mm according to Purk (2017) 
Price: A multiplex panel from poplar wood with a thickness of 18mm is sold for €50-€60-€96 (bouwonline.nl, 
houthandelvangelder.nl, gamma.nl) per panel of 2.5 times 1.22m.  
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Appendix B. CB2 sample production  
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Appendix C. Edge band production 
 

It is best to produce edge bands that have a thickness of 1 to 2 mm thick. This makes it impossible to slice strokes 
during the production of the current CB laminate (0.8 mm thick), that would qualify as edge band. The extruder 
will need to be adjusted to produce a thicker laminate. The desired width of the edge band is 2mm thicker than 
the thickness of the furniture panel. For example, an 18mm thick panel would require the laminate cutter to cut 
every 20 mm. Or else, 60 knives would need to be added to divide the 1220mm wide laminate into 61 parallel 
strokes. Advantage of the latter option is the possibility to store the edge band by rolling it up, whereas the first 
option would result in surface scars in panels longer than 1220mm.  
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Appendix D. Condiment organizer calculations 
 

The deflection caused by insufficient mechanical properties depend on the applied force, Young’s Modulus, width, 
thickness and length of the panels.  
 
 If the applied force for furniture panels is a coffee machine from MAAS, it is exposed to a force of 1000N. If the 
situation the condiment organizer will be exposed to is about 10 times as small, the thickness can be 2.15 times 
as small if the material remains unchanged. Therefore, a multiplex core with a thickness between 8.4mm and 
9.3mm will suffice. Due to availability, both 8 and 9mm can be considered.  
 
8mm + both side laminated = 10mm 
9mm + 1 side laminated = 10mm 
 
A thinner version 
The furniture panel is equipped to deal with larger forces than the condiment organizer will have to deal with. 
Therefore, it does not require a core layer as thick as the furniture panel has now. It is assumed that a thickness 
of 4 mm will be enough for this product.  
 
F1: Use furniture panel for the condiment organizer: with 20% of its thickness. 
 
SCG content 
 
Weight of CB1 [g] / 35 = amount of saved SCG [per coffee cup’s worth] 
Weight of CB2 [g] / 47 = amount of saved SCG [per coffee cup’s worth] 
 
Density * Volume = Weight 
Density_CB1 [kg/m3]: 1300  
Density_CB2 [kg/m3]: 955 
Volume_laminates [m3]: 0.8 e-3 [m] * area [m2] 
 
Coffee weight cups 
 
CB1: (1300 * 0.8e-3 * 1 [m2]) / 0.035 = 30 cups of coffee per m2  
CB2: (955 * 0.8e-3 * 1 [m2]) / 0.047 = 16 cups of coffee per m2 
 
*For CB panels laminates on both sides, volume needs to be doubled. * 
 
One cup of coffee on average takes 7 grams of grinded coffee beans to generate. After the coffee is brewed, in 
which water is added, about 17.5 grams of SCG remains. The dehydration process reduces this weight to about 7 
grams of SCG usable in the BioComposite mixture. There is a volumetric percentage of 20% of SCG in the CB1 
mixture, resulting in the need for 35g of CB1 material to harness 1 coffee cup’s worth of SCG. For the CB2 material, 
with its reduced 15%, it takes 47g of CB2 material to achieve the same. 
 
0,05238 m3 agricultural waste 
Density = 720 kg/m3 
 
The required area of CB panel for the production of the Kovivol is 1.22 [m] times 0.6 [m] takes up an area of 
0.73 m2, saving approximately: 
- laminated on 1 side, CB1: 22 cups worth of SCG 
- laminated on 2 sides, CB1: 44 cups worth of SCG 
- laminated on 1 side, CB2: 12 cups worth of SCG 
- laminated on 2 sides, CB2: 23 cups worth of SCG 
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Appendix E. Material tests 
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Undesired Fossil-based / formaldehyde coatings 

 
Different types of lacquers and varnished tested on the CB1. Add names with numbers (1) Floor lacquer, (2) 

Acrylic transparent lacquer, (3) yacht coating, (4) wood stain, (5) cleansing gel, (6) antique solution, (7) wood 
stain mahogany, (8) deco wax and (9) schoolboard paint. 

 

 
Alternatives to cover the edges by hot wire (left), metal sheet press (2) and  cut by knife (3) 
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Appendix F. Ideation sketches 
Start of the project 

Design ideas by a previous intern. 

 
 

 
 

And my own translation of those ideas: 
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Design questions 
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Clusters 
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Competitor products similar to the clusters 
 

 
 
 
  



 

 37 

Separate ideas 
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How-to questions
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Appendix G. Brainstorm session 
 
What did two independent participants think? 
The brainstorm session was held with 2 students from the Master of Integrated Product Design at the TU Delft. 
Both participants (1male and 1 female) were asked the numbered questions at the same time as documented 
below, only in Dutch. Relevant statements are translated into English, unless stated otherwise. This, because the 
competence of using the English language is a requirement for the master’s degree this report belongs to.  
 
(1) What do you envision if I say: “Condimenten rekje” (English: condiment organizer)? 
Male participant (M): 
- “I think of spices. You can put the small glass round containers inside these holes. And the word ‘condiments’ 
sounds like continents, which can refer to the continents the spices originate from!” [..] “I think the rack should 
be mounted to the wall.”  
 
Female participant (F): 
- “Never heard of the word condiments, I suppose it refers to spoons and spices? Small stuff. It should be open, 
and I want to be able to hang stuff from it.” 
 

     
Figure XXX.  
 
(2) The name condiment racks, or condiment organizers, refers to the product often displayed next to a coffee 
machine. It holds condiments, or supplements, that add flavor to the coffee or tea that is consumed. Let’s take 
this stirring stick, tea bag, milk cup and sugar sachet as condiment examples. How would you a) orient these 
inside an organizer, b) prefer to pick them up and c) would you like them to be organized? 
 
(F): “My parents put everything away except for their favorite tea flavor. I however, prefer to make having a tea 
more of a moment. The tea pot and plate of cookies are nicely displayed. The tea box needs to be pretty too.” 
[..] “I also like to have my coffee displayed in a pretty container as well”.  
 
(M): “I imagine these ugly things that an employee puts on the table, kind of bored. These things stand on the 
table, instead of being mounted to the wall. At the DE coffee corner the ingredients are presented better, you 
WANT to have one of these coffees. “ 
 

  
The stirring stick, tea bag, milk cup and sugar sachet displayed during the brainstorm.  
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Stirring sticks 
Organized? Yes! Because the stick will come into direct contact with your drink, it will need to hygienic in its 
orientation. 
Orientation:  
- Standing up, but 1 needs to stand out. 
- You push 1 stick up with a button, so you can grab it from the top with your other hand. 
- It’s a slide, there is always 1 at the bottom of the slide. 
- The stick at the front falls forward. If removed, it will be replaced by the next stick. 
- They are stacked separately inside a frame. Grabbing one, will not make the user come in contact with the 
others 
- The stick is presented like the PEZ-candies. You open the container and 1 is presented. 
Place to pick it up:  
- From 1 side only. The other side of the stick will touch the drink. The user can keep the stick in its hand from 
the moment it is grabbed to the stirring movement.  
- They should be grabbed with pliers, just like sugar cubes in public places.  
 
Tea bags 
Organized? Definitely, by its flavor. The flavor should be clearly displayed.  
Orientation: 
- Like a box of drill bits. You open a lid, and the bits are presented like a color wheel. 

 
- They are stored horizontally and lifted with a 45 angle when displayed. 
- Like a box of pantyliners. 
Place to pick it up: at the side 
 
Milk cups 
(F): Organized? Yes. The bottom appears cheap. 
Orientation: Preferably standing neatly and ordered with the lid towards me.   
Place to pick it up: by the lid 
 
(M): Organized? Nah, not necessary.  
 
Sugar sachets 
Organized? No. If I grab one too many by accident, I usually keep them.  
Orientation: Does not matter, the packaging is clearly meant for sugar. The context also dictates that it’s not 
salt. 
Place to pick it up: Does not matter, no part of the packaging will touch the food anyways.  
 
Other comments 
Trash: Issue when you’ve got your hands full. I really do not want to touch the lid and don’t want to walk away 
from my tea.   
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(3) Now that you are aware of what condiments are meant for the purpose of this project, is your vision on 
‘condiment organizers’ changed? Please draw the redesign if it has.  
 
Male participant: “You will only need 1 mold and universal connecting pieces.” 

 
 
Female participant: “For the teabags, I want the compartments to be square shaped” 
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(4) The company is already familiar with manufacturing these 3 injection molded products: the cup size M, the 
cup size L and the plant pots. If you had to implement these in your design, how would you do so? Please draw 
the redesign if it has changed.  
 
Male participant: “I can envision the plant pots being tilted and one of them has this cute plant hanging from it.” 

 
 
Female participant: - “The exterior shape of the drinking cups reminds me of a car wheel”.  
- “Wow, they fit inside each other if you turn one of them around!!”  
- “Using the cup would feel cheap. I want my organizer to be made of wood and steel. It should look luxurious.”  
 

 
 

 
Brainstorm session with two other graduating students from the faculty from Integrated Product Design.  
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Appendix H. Brainstorm output 
User scenario 
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Orientation of condiments 
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Physical attributes were also made to help the creative flow, including but not limited to a life-size cardboard 
coffee machine mock-up and a print of the chosen condiments in different scales. 
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Appendix I. Four idea directions 
1st idea.  It’s a basket case 

 

 
 
Description: The product consists of 2 side walls with multiple holes each. Small baskets can be pinned on desired 
height under a favored angle using the 4 pins provided with each ordered basket. This design utilizes the fact that 
the core material, Resysta NoWood, can be thermoformed into any shape. The panel would only need to bend in 
a singular direction to create the base for the basket, avoiding a need for expensive molds. A simple MDF mold 
would suffice, especially for a small batch product.  The rest of the walls can easily be cut from a panel using CNC 
milling. The pins can be off-the-shelf or made with an injection mold machine. Small basket dividers can be placed 
within the baskets and moved along its width, up to preference. As corporates are known for ordering different 
condiments from different brands based on their preference and coffee machine type, this flexibility is desired.  
 
Pros: 
(+) The baskets have a slit, preventing dust from forming.  
Cons: 
(-) Thermoforming the base is manual labor.  
 
CB feedback: “The idea of using baskets and side walls would suit the request from MAAS perfectly. However, the 
utilizing the thermoformability of the Resysta NoWood does increase production investments and manual labor. 
It should be checked whether or not our manufacturer has the facilities to produce such products”.  
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2nd idea.  Another round please! 

 

 
 
Description: MAAS mentioned that a condiment organizer with the purpose to provide condiments during 
conferences/meetings was also an interesting direction. This second idea focusses on this statement. 
Furthermore, the design is based on the utilization of the existing injection molded products, namely the plant 
pots and Lucky Cups. The resembled circular shapes of the cups in combination with the thermoformability of the 
core material was inspiration for this conic design. Depending on the production costs, the conic shape could be 
implemented with a product architecture allowing for circular movements. Turning the baskets allows easy access 
to all condiments no matter the location, suitable for meetings with employees surrounding a table on all sides.    
Containing condiments inside these pots would automatically mean chaos. Therefore, the design implements 
laser cut / CNC cut walls that can create order and structure in the chaos.  
 
Pros: 
(+) The baskets are already in production.  
(+) Adds a different type of condiment organizer to the product portfolio of MAAS.  
Cons: 
(-) The Resysta NoWood needs a mold to be thermoformed around 
 
CB feedback: “The form language does not seem to fit the CoffeeBased furniture panels, nor the coffee machine 
front cover. Also, the condiment organizer does not need to be designed for the conference room purpose, if it’s 
up to us.” 
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3rd idea. Customized to taste 

 

 
 
 
Description: This Do-It-Yourself (DIY) kit for condiment organization is based on the statement of MAAS that: “all 
corporates use different types and different amounts of condiments”. This variety of orders requires flexibility in 
design. This kit contains vertical beams with holes, assembled baskets, pins and basket dividers. The vertical 
beams can be ordered in 3 different heights. Using the pins, the baskets can be fixated at preferred height creating 
a desired composition. Every basket comes with 2 drawer dividers than allow for compartment size flexibility 
within each basket. A brochure can be added to offer inspiration with build opportunities.   
 
Pros: 
(+) Allows flexibility, the proposal can consist of a brochure showcasing DIY assembly options. Similar to an IKEA 
manual.  
Cons: 
(-) All condiments are presented with the same angle > Perhaps the basket dividers should allow for positioning 
under an angle.  
(-) As the wall height of the baskets is fixed, some condiments might turn invisible whereas others stick out a lot. 
This might appear chaotic.  
 
CB feedback: “Speaking from experience; the baskets should be pre-assembled. Attaching walls that are as thin 
as these are going to be, can be quite a hazzle. That should not be up to the customer. [..] The beam + pin system 
would be best if store bought, there is no need to invent this system yourself. Also, considering the weight of the 
baskets, adding only beams on one side might cause the product to tilt.” 
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4th idea. Fits like a glove (compartment) 

 
 

 
 
 
Description: This idea is based on the brainstorm session described in paragraph XXX. The manner of condiment 
picking as well as the preferred sorted orientation that is used, is based on these user insights. All sets start with 
a single wall and up to preference separate modulus can be added to the right side of the wall. The modules are 
available in 2 width sizes, the wider ones suit: tea bags and stirring sticks. Whereas the thinner version works best 
for the sugar sachets and the milk cups. Depending on the condiment that needs storage, a suitable front can be 
added. The tea and sugar fronts allow for sample flavors to be displayed at the top and the bags to be picked from 
the bottom side. The milk cups are ordered using a guidance slit to guide the milk cup lids. The sticks cannot fall 
down and are covered till a certain height, preventing users to unhygienically touch other people’s stirring sticks.  
 
Pros: 
(+) Condiment specific compartments based on user preference.  
(+) Separate modules allows for smaller corporations to buy less than bigger ones.  
 
Cons: 
(-) Once a front is ordered, the user cannot easily switch condiments per module. 
 
CB feedback: “This idea is based on the condiments the most and seems the most thought out. [..] Considering 
the production possibilities, it would probably be better to sell a set of 3-5-8 background modulus that are pre-
assembled. The user can pick the fronts for themselves. To allow users to change their minds, the fronts should 
allow for condiment-specific-change’.  
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Appendix J. Conceptualization sketches 
 
 

 

 
 



 

 55 

 
 

 



 

 56 

 
 

 



 

 57 



 

 58 

 
 
 
 
 
 
 

  



 

 59 

 
  



 

 60 

 
 
 
 
 
 
  



 

 61 

 

  



 

 62 

  



 

 63 

 

 
 

 
 
 

 

 
 



 

 64 

 
  



 

 65 

Appendix K. Contrast tests 
 
“Accessible = people with disabilities can equally perceive, understand, navigate, and interact” (W3C, 2010). 
Color codes are picked using a color picker and the contrast is measured (image-color, 2021).  
 
Test 1 and 2: CB1 + Resysta NoWood 

 

   
 
Test 3 and 4: CB1 + laser engravement 

 

   
 
Test 5 and 6: CB1 + stamp 
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Test 7 and 8: CB1 coated with BioPin and washed + white paint 

  

    
 
Test 9 and 10: CB1 coated with BioPin + white paint 

 

      
 
Test 11 and 12: CB1 + white paint 

 

    
 
Test 13 and 14: CB1 + plywood 
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 Sign Background Min. 
contrast  

Max. 
contrast  

Min. 
contrast  

Max. 
contrast  

   12 pt 12 pt 19 pt 19 pt 
1 45413E [CB1] 535658 [Resysta NoWood light] 

    
2 45413E [CB1] 342D27 [Resysta NoWood dark] 

    
3 030303 [engraved CB1] 647273 [CB1; light] 

    
4 030303 [engraved CB1] 332D29 [CB1; dark] 

    
5 110804 [stamp] 6D5960 [CB1; light] 

    
6 110804 [stamp] 4C313D [CB1; dark] 

    
7 E7E9DD [white paint] C2A88D [dishwasher CB1; light] 

    
8 E7E9DD [white paint] 564D3F [dishwasher CB1; dark] 

    
9 ABBCAC [white paint] 5F503C [coated CB1; light] 

    
10 ABBCAC [white paint] 3A331A [coated CB1; dark] 

    
11 EEF2F3 [white paint] 887160 [CB1; light] 

    
12 EEF2F3 [white paint] 705E51 [CB1; dark] 

    
13 D0CABF [plywood] 78756C [CB1; light] 

    
14 D0CABF [plywood] 705E51 [CB1; dark] 

    
Accessibility of communication.  
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Appendix L. Prototype assessment 
 
1. The engravements to locate the cups are not deep enough. The cups won’t stay put. 

     
 
2. The fronts move too much. Because of variations/tolerance they can rotate around the top part of the T-
shape. Unfortunately, this means that the milk cups aren’t as rigidly stacked as hoped. 

 
 
3. The height of the gab, whereof the condiments need to be grabbed does not function as user friendly as 
hoped. It was planned to measure the appropriate height in an earlier prototype, but because the design had 
changed it was never finished. The earlier prototype had to be milled in order to place the fronts. The height 
and ease of use was guessed based on  
 

 
 
4. The prototype panel was not big enough for all of the parts, one of the horizontal fronts was skipped. Also, 
the panel was displaced underneath the laser cutter with a deviation of approximately 3mm. This caused the 
tips of one of the middle walls to be cropped. 
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5. It was tested earlier if the CB1 laminate could be laser cut, to ensure that the model could be produced. 
However, now that two layers were used to laminate an 8mm plywood core, the bottom laminate gave some 
issues. The thermoplastic properties caused the laminate to melt in certain spots. While the rest of the panel 
was cut, the molten CB1 solidified closing up the cut. While removing redundant parts and severing the panel 
parts, the CB1 needed to be teared. This led to discolorations in a few spots.  
 
6. The vertical wall divider does not perform well in its function to close of the dust slit. This needs to prevent 
the stirring sticks from falling out when the product is lifted, e.g. to be cleaned or refilled. 

     
 
7. The number presented on the front, 30, does not actually resemble the number of cups’ worth of SCG that is 
used inside this product. It was an old number that was put there by mistake. It should have said 44 cups. 
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Appendix M. Impact unprofessional testing 
 
Since comparison makes up a big part of the physical assessments but not the theoretical ones, the impact of 
this inconsistency is estimated to be limited to approximately 37.5%. 
 
All test results are based on theoretical assessment (circa 50%) and physical assessment (circa 50%).  
Of the physical tests, about half are based on the application of coatings or adhesives, which are applied 
inconsistently. This accounts for approximately 25%. Of the remaining 25%, application did not play a part but 
an inconsistent photo set-up did. The tests consisted of the dishwasher test, scratch test, UV test and adhesion 
test. The conclusions for the dishwasher and scratch test are drawn from the pictures for comparison. This 
accounts for approximately 12.5% of the test results.  
 
In total, this results in 37.5% of the tests.  
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Appendix N. Out-of-the-box suggestions  
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Insights: 
Recycled plastic as well as BioPlastics are not commonly used as a core material as such are considered too 
innovative to be accepted by the end users. CoffeeBased prefers to enter the furniture panel market with a core 
that’s similar to the standard but is innovative by its choice of laminate. Once their market share has grown, more 
innovative cores can be considered.  
 
D1: Color: Recycled plastic gets more expensive after each recovering phase. Sorting the material by color is thus 
more expensive. As the material would be covered by laminate anyways, the costs are prevented.   
 
F1: Weight: A panel made from recycled HDPE would way more than a panel with the same volume made from 
wood. Density HDPE = 950 kg/m3. Density multiplex 9 ply Poplar = 500-700 kg/m3.  
 
F2: Form Freedom: The panels are sold to designers who build furniture with them. Plastic needs to be molded 
and molds are expensive. To allow different shapes and sizes, the mold would need to be adjustable, or the 
designer would need to be responsible for reshaping the panel. 
 
F3: Machines: Furniture makers’ equipment is based on woodworking. It is likely that different panel- and 
furniture manufacturers own different machines. It is recommended to explore the available options within the 
Dutch borders.  
 
Reduced weight solutions 
Options for reduced weight include the lightweight center layers used inside sandwich panels, e.g. foam, 
corrugated and honeycomb layers. 
(-) Recycled plastic can contain contaminants which could hinder proper extrusion.  
(+) EconCore sells honeycomb structures made from recycled PET, proving that it is possible. 
(+) EconCore also sells the same structure but made from PLA, but this product was discontinued due to low 
market demand. 
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Appendix O. Design Brief 
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Appendix P. Poster 
 
 


