NATURE COOLERS

Ember Trailer
Company 3

Jake Mix, Rachel Djauhari, Kevin Lo, : 23
Richesh Patel, Alfred Rodillo, Xixuan Song




Meet the Nature Coolers Team

CEO - Systems Engineer CCO - Computer Engineer
Jake Mix Rachel Djauhari

Computer Engineer Computer Engineer
Xixuan Song Kevin Lo

Al

NATURE COOLERS

Systems Engineer
Richesh Patel

Computer Engineer
Alfred Rodillo



NS

NATURE COOLERS

\\“(.1".'#1 -t 2 s
q \\

Average of 1 ,600

W|Idf|res in BC per year [1

Y s Ve S aay
"Wy #=- 4’.-( e e q -._

A ,"‘n-.. " ,‘_!‘?--., .




Our Purpose \X}

NATURE COOLERS




Our Focus \X}

NATURE COOLERS




/)

NATURE COOLERS

“Mop Up” (v.)

Extinguishing or removing burning material near control lines, felling snags, and

trenching logs to prevent rolling after an area has burned to make a fire safe, or to
reduce residual smoke [2].

The act of extinguishing a fire after it has been brought under control [3].
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System Overview

e Primary function is to detect and alert
responders to hotspots on and under the
ground

e Main components:
o Detection + Visual feedback alert
system
o Communication system

Fig. 2. System Diagram of Module



Design of Systems




Design of Systems cont. A 4

e Power Supply
o Using a rechargeable 5V 3A power pack to run the
systems (150W Capacity)
o Displays the battery level for user
o [Easy charging
o  9-10 hour battery life
e Processing
o Raspberry Pi 4 to process data from sensors and drive
feedback systems
o Also drives the transceiver for communication
Fig. 3. Portable Battery Pack usedias PSU o Arduino Uno used has a receiver for HQ communication
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System Overview

FeatherWing GPS

GPIO11 (SCLK)

GPIO9 (MISO)
GPIO10 (MOSI)

Arduino Uno

Computer

9
9
Q
8
z

{osin) 60149
(ISOW) 0TOI4D

9
2
&

MQ135 Gas Sensor

(Ds) €01dD

LED Intemal Temp.

Raspberry Pi
LED Hot Spot Temp

Temperature Alert Buzzer

5V 3A Power Bank.

Fig. 4. System Wiring Diagram of Module
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https://docs.google.com/file/d/1WOpo6c9RauxOFfe7EsMZ7KqfvM21wkOK/preview
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Estimated Schedule Timeline
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Build a casing for the wires and tronic components to protect it from the external environment

Clean-up the Ul design of the application to increase learnability of the interface

T —————

Connect the Ul commands with the drill and suppression system to control it remotely

| ® create a soliaworks modelfor encasing material quote/cost estimation (witin weekend)
| @ Purchase antennas for the GPs modue

| /Add a location and map to the User Interface

@ update the code on the repo




Actual Schedule Timeline
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| @ purchase antennas for the GPs mod

| (%) Add a location and map to the Us:

l @ Create a custom PCB.

I @B update the code on the repo

implement i to replace the drill
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$508.57 ..

e Expenses for a month with 25 units built: $56009.63
e Product selling price to breakeven: $2240.39 per unit
e If the work is done on our own, the breakeven point becomes: $508.57
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The Market

Fig. 7. Countries analyzed by market report [4]

AV 4

< 4

The current market for wildfire detection services is
expected to grow at a rate of 6.5% from 2022 to
2030 [9]

With a total market value of USD 60.51 billion [5]
Market is worldwide as wildfires are a global threat
and only getting more common

Currently few IR technology used for cold trailing
and mop-up

Our product will fit into this market area and is an
interesting prospect to BCWS
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Customer Base

e Primary target market:
o Wildfire responders
o Licensees of forested land
o Private owners of forested land

e Risks:

o Already formed partnerships by
responders with other tech
companies/organizations

o Threshold needs to be adjusted

depending on location and season

o Potential job loss

< 4

@ Public forest land owned by
provinces and territories

() Publicforest land owned by
federal government: national
parks, Department of National
Defence land and Aboriginal land

@ Frivately owned forest land

Fig. 8. Pie Chart of Forested Land Ownership in Canada [6]
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Table. 3. Relevant Standards for the User Application and Interface

ISO 9241-125:2017, Ergonomics of human-system interaction - Part 125: Guidance on visual
presentation of information [12]

ISO/IEC/IEEE 26514:2022, Systems and software engineering — Design and development of information
for users [13]

ISO/IEC 29138-1:2018, Information technology - User interface accessibility - Part 1: User accessibility
needs [14]

Table. 4. Relevant Environmental Standards and Guidelines

ISO TS 19677, Guidelines for assessing the adverse impact of wildland fires on the environment and to
people through environmental exposure [15]

IEC TR 62824:2016, Guidance on material efficiency considerations in environmentally conscious design
of electrical and electronic products [16]

IEC 62430:2019, Environmentally conscious design (ECD) - Principles, requirements, and guidance [17]
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