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Space Heater Atom One
Dero Space Heater Atom One is a compact home heater. It 
features a visible display, touch buttons, automatic left-right 
oscillation, and a timer function. The design is simple and 
efficient, with an easy-to-replace filter.
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Original Inventory Matrix
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benzol (VOC) 
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Manufacturing

Process tree of Kraft paper (Unbleach mat paper)
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Assemble

ABS Shells
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Inventory Matrix after Redesign

material processing
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CPE packaging paper
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material processing

molding and manufacturing

assemble and packaging

using products

recycle: sorting

recycle: cleanse

recycle: remaking process

retail and selling Conclusion
In the redesign process, I focused on changing materials or 
reducing the use of materials. The material with the largest 
proportion in the original design is ABS. Although it is 
recyclable plastic, we can take it a step further by directly 
using recycled PP made from mixed bio-based materials 
(~15-20% lower carbon footprint, depending on recycling 
infrastructure). The CPE packaging material on the packaging 
is very difficult to recycle, so using Kraft paper directly is also 
a simple solution, similar applications have already appeared 
in many toys(60-80% reduction in packaging pollution, 
assuming sustainable sourcing). Finally, instead of discarding 
the remote control, we can add an AI voice assistant to make 
remote control simpler and more streamlined(~30-50% less 
e-waste, but depends on AI energy efficiency).

© 2025 Songheng Chen copyright



References:

“ABS Recycling.” Heathland B.V., 6 Mar. 2014, 
https://web.archive.org/web/20140306033349/http://www.heathland.nl/abs-recycling.html. 
Accessed 06 Apr. 2025.

Unwin, John. “Airborne Emissions of Carcinogens and Respiratory Sensitizers during Thermal 
Processing of Plastics.” Annals of Occupational Hygiene, vol. 57, no. 3, 2013, pp. 399–406. 
https://doi.org/10.1093/annhyg/mes078. PMID: 23091110. Accessed 06 Apr. 2025.

"Acrylonitrile-butadiene-styrene Copolymer." Encyclopaedia Britannica, 24 Nov. 2023, 
https://www.britannica.com/science/acrylonitrile-butadiene-styrene-copolymer. Accessed 06 
Apr. 2025.

“Is CPE Environmentally Friendly?” Additives for PVC, 
https://additives-pvc.com/chlorinated-polyethylene/#:~:text=comments%20section%20below.-,I
s%20CPE%20environmentally%20friendly?,CPE%20is%20also%20not%20recyclable. 
Accessed 06 Apr. 2025.

“Chlorinated Polyethylene (CPE) – Properties and Applications.” Atman Polymer, 
https://www.atmanpolymer.com/en/blog/chlorinated-polyethylene/#:~:text=Chlorinated%20poly
ethylene%20(CPE)%20is%20a%20unique%20type,suitable%20for%20various%20applications
%20across%20different%20industries. Accessed 06 Apr. 2025.

Dow Chemical Company. Mineral and Filler Treatment: A Guide to Silane Solutions. 2018, 
https://russoindustrial.ru/files/productSpecification/Mineral%20and%20Filler%20Treatment.pdf. 
Accessed 08 Apr. 2025.

"Axim Mica." Axim Mica, 
www.aximmica.com/cosmetics-paint-plastics-how-is-mica-used-here/#:~:text=Why%20is%20mi
ca%20used%20in,of%20protection%20against%20environmental%20elements. Accessed 08 
Apr. 2025.

"Chemrec." Wayback Machine, 11 Aug. 2010, 
https://web.archive.org/web/20100811054814/http://www.chemrec.se. Accessed 08 Apr. 2025.

© 2025 Songheng Chen copyright



Thank you
for your attention

© 2025 Songheng Chen copyright


