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Overall Goal: A More Sustainable, Efficient, and 
Cost-Effective Construction Waste Lifecycle
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Test 3: Current Emissions Calculation Test 4: Physical Prototype Testing
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Final, more custom
top grate

 Grate should have a
square mesh instead of

diamond mesh  

Fix fasteners between
sections

Handles that do not move

Fire extinguisher on front

Use screws for the bottom
instead of welding it 

Ash hole hatch so it can be
closed. Magnets to catch any

remaining metal pieces

Plan for Prototype 2
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Stronger Handles for

Lifting Power
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Background

Or visit sources at: https://shorturl.at/DAsV3

Icons to make diagrams were provided by Canva

All graphs were created by student
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Hose attachment for
quickly putting out fires

and washing out ash Fire Extinguisher
for Emergencies 

Screws Underneath Make
it easier to make changes

Post burn magnitization
system to collect ferrous

metals. Area to dispose of
ash

Curved mesh to
allow for better

airflow

Rubber tires to make it easy
to move around a constuction site

Handels are 36" off the
ground for easy lifting

Metal grate for oxygen intake

Hinges connect the top and
bottom of burn chamber

Swivel wheels for
easy turning

First Prototype

Construction Site Wood Waste

25 Million Tons
CO2 / Year

(Student Research Findings, Wei
et al., 2022)

Transport

100 Million Cubic Yards /
Year

(Student Research Findings)

Slow Decomposition
(Hundreds of Years)

Limited Space
High Cost

(Wang et al., 2013)

Landfill

Problem

Save 60% of Emissions, 100% of Landfill Space, and
80% of Money by Burning Wood Waste On-Site

Figure 1: Compares 5 select metals in a multitude of categories to determine which will be most effective to use
for the burn chamber. Simulations run with Fusion 360. See Decision Matrix 1 for more details.

Project will be built out of Steel AISI 1018 118 QT 

Results

Test 1: Material Selection Simulation Test 2: Burn Chamber Geometry Design

Decrease in
Carbon Emissions

Bottom-Up
Method for CO2

& TRWP
Emissions

Methodology and Tests

Figure 2: Compares 3 different possible burn chamber shapes to determine which will be most
effective to build. Simulations run with Fusion 360. See Decision Matrix 2 for more details. 

Burn Chamber will be a Cylindrical Shape

Figure 3: Compares emissions produced by the current
industry standard (transport to landfill model), prototype 1,

and prototype 2. Emissions for the current model only include
emissions produced by trucks and landfills. Prototypes only

include emissions produced while functioning. Findings
reinforced by Wei et al. (2022).

Figure 4: Compares money spent by construction sites for the
current industry standard (transport to landfill model), prototype

1, and prototype 2. Money spent for the current model only
includes labor, trucking (gas, maintenance), and dump fees.

Prototypes only include money spent to purchase product  and
have someone constantly monitor for 1000 h / year.

Figure 5: Compares landfill space used for the current industry
standard (transport to landfill model), prototype 1, and prototype 2.
Landfill space used for the current model only includes wood waste
that is dumped. Prototypes do not take up any landfill space as they

burn on-site and the ash is used as fertilizer.  

Make it the burn chamber
closer to the ground to

reduce footprint

Active airflow
system to give fire

more oxygen

FireBox 300 Series
59,000 lbs

170 Cubic Yards
66 Cubic Yards/hr

(Air Burners, Inc., n.d.)

Mediburn Medical Waste
Incinerator MB20

2,000 lbs
8 Cubic Feet

2 Cubic Feet/hr
(Elastec, n.d.)

(Zhai et al., 2021).(Choi et al., 2018).(Wilson et al., 2008).


