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Client Criteria (In order of Priority)

01

02

03

Bat Safety

A safe, secure, and comfortable
bat box

Bat Detection

An reliable bat transit detection
system

Eco-friendly

Made from reasonably sourced
materials

04

Installation/Maintenance

Relatively easy to install/maintain
by a non-engineer

Budget
Affordable, and feasible

Temperature

Maintain a comfortable
temperature range for bats



Design Specifications

Box Structure

The bat box should be able to
withstand wind and water load

Detection

The sensor should be able to
detect bat transit within 95%
accuracy

d B

Budget

Below $150 overall

Temperature
Should always be within +/- 40°C






Box Outline

&

Components

Plywood, Screws, Wood glue.

Structure

A trapezoidal box shape, with an
extended back wall.

Cost
Less than $50.




Box Prototype Testing Goals

Sensor Able to detect and log transits in/out of the box with no less than 95%
accuracy

Temperature Remain between +/- 40°C at all times

Weather Proofing Keeps out no less than 98% of water load

Structural Durability Able to withstand moderate impact and/or wind load, up to 35kg

(Outside)
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The Sensor
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Circuit Components

Part Usage
01 Arduino Uno Runs code and stores data
02 Rechargeable battery Powers the circuit
03 Ultrasonic Motion Sensor Detects bat transits

04 Solar Panel Charges and maintains the battery

’*t" '



The Final Circuit

A reliable, function circuit, that can

maintain itself over extended periods of
time

Rechargeable battery (48 hour lifespan)
trickled charged by the solar panel

Arduino Uno powered by the battery,

logging and storing data from ultrasonic
motion sensor
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Budget, or, What E\}erything Cost

Per Unit Cost
Dimension Type/Make Purpose Quantity C:rD)m ost (5 Cost (S CAD)

Plywood 4ft x 8ft Spruce Bat Box Structure 1 $28.980 $28.98
Nails 1inch DEWALT Bat Box Assembly 30 $0.010 $0.30
Fastener Screws 3/4inch #8 Bat Box Assembly 2 $0.399 $0.80
Hinge Screws 3/8inch #10 Bat Box Assembly 1 $2.490 $2.49
w N/A Gorilla Glue Adhesive 1 $5.970 $5.97
Adhesive
Arduino Uno N/A Arduino Uno Runs Sensor(s) 1 $15.250 $15.25
Arduino Jump .

rcuino ~umper N/A Male/Male Connect sensor(s) to arduino 10 $0.100 $1.00
Cables
Motion Sensor N/A Arduino Uno Senses transits 1 $2.000 $2.00
Solar Panels 10.66x6.88x 0.1 | N/A Charging Sensor 1 $15.990 $15.99

Lithium Reserve Battery Power for

Battery N/A Rechargeable Sensor 1 $13.990 $13.99
Hinges 3in x 3.19in Reversible Opens roof for maintenance 1 $9.780 $9.78
Breadboard N/A N/A Testing circuits 1 $5.000 $5.00
Total $101.55
Budggt . $48.45
Remaining



https://www.homedepot.ca/product/3-8-inch-4-ftx8-ft-standard-spruce-plywood/1000173237
https://www.homedepot.ca/product/dewalt-18-gauge-1-inch-brad-nails-galvanized-1000-per-box-/1000423800
https://www.homehardware.ca/en/10-pack-8-32-x-1-34-zinc-plated-round-head-machine-screws-with-nuts/p/2123068
https://www.homehardware.ca/en/10-pack-10-x-38-pan-head-socket-zinc-plated-tap-screws/p/2165631
https://www.walmart.ca/en/ip/wood-glue-natural/2YXVXU0KCT1N?selectedSellerId=0&from=/search
https://www.walmart.ca/en/ip/wood-glue-natural/2YXVXU0KCT1N?selectedSellerId=0&from=/search
https://makerstore.ca/shop/ols/products/arduino-uno-r3-clone/v/MC001-A
https://makerstore.ca/shop/ols/products/jumper-cables-pack-of-10
https://makerstore.ca/shop/ols/products/jumper-cables-pack-of-10
https://makerstore.ca/shop/ols/products/hc-sr04-ultrasonic-sensor
https://www.amazon.ca/dp/B0D548CM8K/ref=sspa_dk_detail_4?psc=1&pd_rd_i=B0D548CM8K&pd_rd_w=Ah2fk&content-id=amzn1.sym.516c2169-755e-413a-a38a-68230f4ab66f&pf_rd_p=516c2169-755e-413a-a38a-68230f4ab66f&pf_rd_r=8TRDAZDCGYEEQCY5N4K0&pd_rd_wg=y5OFd&pd_rd_r=70610d0a-9672-4d87-b83e-f3b68bfa8747&s=hi&sp_csd=d2lkZ2V0TmFtZT1zcF9kZXRhaWw
https://www.amazon.ca/Battery-1050mAh-Airplane-Quadcopter-Helicopter/dp/B091SNJB57/ref=sr_1_1_sspa?crid=3U6PWURFV6KAA&dib=eyJ2IjoiMSJ9.BA2Rpv9QoLyBVxRUz-RliYauknBqmGZBJtnnEw8-NA8W6O0yyWvhKL69BPZEHm49sZkqsT1wHoIpkkzAe7rgMRlDa7BgEr_AOKa7dYzsGP8fUIMs93J1QB3Th-xVxPLPZ86ZtOg0ufmUBTL-L9ZpkZHVjNg_r3I1e9RaJyYkDDcXFSVySydKKJrJyvpP7pMGCWRB5vKyM5P8odpF9ChrFRnJRV35UGYZ1F6Tc9_NLfxSg9kVsUnImlmKSzxl-mtSDB5sCKLnfta930ikC9MlhorIKl2681BBkgNk-FHJ4Zw.3Fapauw3iUlQtKna5b_H-5l_rdOVlmSWjdH5METPhR4&dib_tag=se&keywords=jst+lipo+battery+12v&qid=1730836724&refinements=p_36%3A-2100&rnid=12035759011&sprefix=jst+lipo+battery+12v%2Caps%2C112&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.homedepot.ca/product/everbilt-3-inch-with-5-8-inch-radius-polished-chrome-reversible-door-hinge-2-pack-/1001015799
https://makerstore.ca/shop/ols/products/breadboard

Thanks

From: KIRRA



