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Abstract

Using feedback to develop a second prototype and a test plan for the third prototype.
Additionally, feedback from the client on the prototype will be acquired.
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Trello Board Updates

Individual tasks have been updated to reflect the tasks for each team member. Additionally, a
team meeting section has been added for both in-person and online meetings.

Person Task Trello Board
Ryley - Document prototype test plan 5 Deliverable G Tass
- Trello Board
- Abstract

- Set up Document
- Develop prototype

Haneen - Client Feedback

- Conclusion

_ Develop prototype Nov 10, 1159 PM v
Makia - Develop prototype i

- Analytical, numerical, or ‘ ‘
experimental model

Hide checked items Delete

Mani - Develop prototype
- Prototype testing

Nov 10, 11:59 PM




Coulton - Updated Bill of Materials
- Updated target specifications -
- Develop prototype

Description

Add a more detailed description...

hecked items. Delete

Add an item

Mujibullah - Develop prototype ST
- Prototype 3 test plan

jov 10, 11:59 PM

= Description

Add a more detailed description.

Hide checked items Delete

Table 1: Individual tasks for each team member as displayed on Trello.

Upcoming Team Meetings

& Online Meeting & In-Person Meeting

in list TEAM MEETINGS

1 TEAM MEETINGS ™

te
Natifications ue date

@ Watch Nov 9, 3:00 M [Z2FTEY ~

© Watch Nov 13, 3:00 PM ~

Description

Description

Cancel Formatting help

Delete
Formatting help

Delete

Table 2: Upcoming team meetings both in-person and virtual as displayed on Trello.

Updates to the Code Flow Chart




The flow chart has been improved to be clearer and more concise.
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Prototype Il Analysis



For the second prototype, we purchased a wooden bat box and made some adjustments to
it. The open spaces of the bat box were caulked to prevent any cold air from entering the bat box
and making it colder. A sheet of metal that was placed on the roof of the bat box was also
removed as it was not in our original design plan. For this deliverable, we tested the
waterproofing of the bat box by pouring some water on top of it. Three trials were made and for
each one, more water was poured on to the bat box to simulate a light and heavy rainfall.
Overall, the light rainfall trials had no water entering the bat box while the heavy rainfall trials
had 0.05% of the water entering the bat box. All three trials had the outside walls of the bat box
absorbing the water with no visible damage.

Bat Box Prototype:

Prototype Il Testing Plan Results

Water proofing

This test is to ensure that the bat box can withstand water from the environment in any given
situation. In this test water was poured on the box in increasing increments and the leakage
inside the box was measured.

Trial Amount of water Initial photo | Results photo Results
poured




One

In the first trial 150mL
of water was poured
onto the box to simulate
light rainfall.

W e
1: Dry
and untested bat
box.

Two

In the second trial
300mL of water was
poured onto the box to
ensure it can withstand
heavier rainfall.

Figure
Outside the bat
box after the
first trial and
before the
second for the
waterproofing
test.

Three

In the third trial, 450mL
of water was poured
onto the box to ensure it
can be used without
damage for a long time.

I':igue2: Inside the bat box
after the first trial for
waterproofing test.

| igure 3: Outside the bat
box after the first trial for
waterproofing test.

This test resulted
in no water
inside the box,
however the
outside had
minimal water
absorbed.
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Figure 5: Inside the bat box
after the second trial for
waterproofing test.

: Outside the bat
box after the second trial
for waterproofing test.

The observed
result for this
test was that
slightly more
water entered the
box, having
approximately
0.05% of the
water poured
entering.
However, the
outside of the
box absorbed
more water with
no visible
damage.

=
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Figure 7:
Outside the bat
box after the
second trial and
before the third
for the
waterproofing
test.
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Figure 8: Inside the bat box
after the third trial for
waterproofing test.

The observed
result for the
third trial had
similar results to
the second trial,
with
approximately
0.05% of the
water leaking
through with no
visible damage,
however, some
absorption from
the walls of the
box occurred.




Figure 9: Outside the bat
box after the second trial
for waterproofing test.

Feedback

Feedback on this bat box prototype highlighted a few areas for improvement. For
ventilation, the feedback pointed out that the ventilation holes we are planning to
implement may need to be adjusted in size to ensure there is still airflow without letting in
too much light or cold air. This feedback will be implemented by testing the effect of the air
vents on the temperature inside the box. Another piece of feedback we received and
implemented for this prototype was to have a compartment to house the electronics for
the sensor. This aspect was overlooked in the original design and, in response to this
feedback, we added a separate compartment that will be attached to the side of the box
forthe Arduino and sensors and wire management to keep the cables protected from rain
or the bats. It was also mentioned that easy access to the electronics should be
considered when designing the compartment. Feedback was given on mounting stability
which will be tested in the next prototype.

Updated Target Specifications and BOM

Bill of Materials

Items Added Cost Source
Large Bat Box $25.99 amazon
Items Removed

Two 2 inches by 10 $43.80 Homedepot
inches by 10 ft wood

material

Original Estimate $141.36

Updated Estimate $123.55



https://www.amazon.ca/Large-Bat-Box-Weatherproof-untreated/dp/B08LDLZ8JK
https://www.homedepot.ca/product/-2-inch-x-10-inch-x-10-ft-spf-premium-2btr-grade-lumber/1000167995?eid=PS_GO_140203__ALL_PLA-526641&eid=PS_GOOGLE_D00_Corporate_GGL_Shopping_All-Products_All%20Products__PRODUCT_GROUP_pla-336655210985&pid=1000167995&store=7026&gclsrc=aw.ds&gad_source=1&gclid=CjwKCAjwyfe4BhAWEiwAkIL8sAvKBx5N59AluxxXrZVSWUhrQg5pd9HEhEJnq3a8c5k3uWT42N8pfxoCiEgQAvD_BwE

Target Specifications
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Design Specification Relation Value Units

1 | Capacity > 50 Bats
(Original: 100)

2 | Dimensions = 10.5x 28 x 47 | cm
(Original:
47x104.1x17.8)

3 | Multiple chambers = 1 Chambers
(Original: 2)

Prototype 111 Test Plan (Mounting)

Calculations for the maximum vertical load expected x 2.5 safety factor:

-The capacity of our bat box is 50 bats.

-Big brown bats are at most 25 grams. (Nature Conservancy Canada)

25 grams x 50 bats x2.5= 3.125kg

Calculations for the maximum vertical load expected x 2.5 safety factor:

-Highest average wind speeds in Ontario: 70 km/h (Government of Canada)

- Front panel dimensions 0.2286m X 0.2286m

-Wind load 39.62kg/m”2 (University of Sussex)

-Weight equivalent for the wind load x 2.5 safety factor: 39.62kg x (0.2286m x 0.2286m)

x2.5=5.18

Test | Test Objective
ID

Description of

Prototype used and of

Basic Test Method

Description of
Results to Be
Recorded and How
They Will Be Used

Estimated
Duration
and Planned
Start Date
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Find vertical load Two 5-inch nails will be | The final weight in kg | The test will
capacity, to ensure used on the top and with no visible be
that the bat box does | one onthe bottom to damage will be performed
not fall off trees when | nail the batbox to a recorded as the on Friday
mounted. tree. Then increasing maximum vertical Nov. 15.
amounts of load of bat box. This | Weights
weights/water will be will be compared to | added will
added to bat box using | the maximum keep
a string to attach it to weight of bats increasing
the box. expectedinthe bat | untilthereis
box 3.125kg, visible
adjustmentstobat | damage and
box will be made instability, or
like adding more when more
nails if this metric than 3.125kg
cannot be met. are added.
(~20min)
Find horizontal load The front side of the The final weight in kg | The test will
capacity of front box will be held with no visible be
panel, to ensure bat downwards, and damage will be performed
box does not gettorn | increasingincrements | recorded and on Friday
apart by weather of weights/water will converted to Nov. 15.
conditions like strong | attach to bat box via newtons as the Weights
wind. string to the front panel | maximum horizonal | added will
of the bat box. load of bat box. This | keep
will be comparedto | increasing
the maximum force | until there is
expected of the bat | visible
box. Adjustmentsto | damage and
bat box will be made | instability, or
like adding more when more
nails and adhesive than 5.18 kg
between to the front | are added.
panel connect if this | (~20min)
metric cannot be
met.
Evaluate temperature | The prototype will The internal The test will
stability of bat box. include ventilation temperature data lastfora
holes on the box's will be monitored week to
sides, a smallslitinthe | every 30 minutes ensure
front and be made from | and compared to enough data
timber to regulate the the maximum and is collected
internal temperature. minimum required or when the
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The box will be placed | temperatures. The temperature
in direct sunlight for a results will indicate | greatly
prolonged period with a | if any modifications | deviates
thermometer. need to be madein | from desired
Temperature readings | the ventilation range, in
will then be taken, systems. which case
ensuring they do not adjustments
exceed 40°C and like
remains greater than increasing
>2°C. thickness of
box will be
made and
test will
continue.
Test will
begin on
Monday
Nov.11 and
last till
Sunday Nov.
17
Conclusion

In this deliverable, we have documented the development of our second prototype
which focuses on the physical bat box. The deliverable includes documentation of the

testing process, feedback from users/peers, and an update to the target specifications and
BOM based on this prototype. Feedback on our design was considered for this prototype

and iterations that will be made. The testing process results were analyzed and will also be
considered for our next prototype. Also included is the outline of the test plan for our third
and final prototype. Prototype 3 will have details of the original design, and any

modifications or additions made, such as a compartment for electronics.
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