NAVIGATOR product demonstration prop building instructions

NOTE for 2023!!!

Many product demonstration items have flotation added, either inside the PVC pipe or

externally. Flotation added to a mission prop is intended to make those items easier to carry, keep
them upright on the bottom if they are dropped while moving, and/or keep them attached to an object
(Velcro to Velcro stick) when released by the ROV.

Regional competitions may build product demonstration props out of materials other than PVC pipe.
Your regional coordinator will inform you of any changes to materials for your regional competition.
NOTE: Look for a regional information document posted on your regional website. This document will
list any changes to the product demonstration props.

Companies should be aware that tolerances in lengths of cut pipe and length of pipe inserted into joints
can change the overall dimensions of product demonstration tasks. Except where noted, companies
should expect tolerances in all product demonstration props and should build their ROVs and tools
accordingly. In no case should the dimensions given in this document for a product demonstration prop
be used to calibrate a measuring device.

Online links and Home Depot part numbers are given for certain construction items. However, some
Home Depot stores may not carry the listed items or Home Depot may not be available in your area.
MATE recommends checking other local hardware stores or online sources, such as those listed below,
for the required component.

https://www.pvcfittingsonline.com/
https://pvcpipesupplies.com/pvc-fittings/schedule-40-pvc-fittings/

SolidWorks files will be available soon for all product demonstration props. SolidWorks Student Edition
is free for MATE competitors. The eDrawings Viewer is a free download that allows the Solidworks files
to be viewed dynamically.

See last page for update notes (if any).
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http://www.materovcompetition.org/regionals
https://www.pvcfittingsonline.com/
https://pvcpipesupplies.com/pvc-fittings/schedule-40-pvc-fittings/
https://app.smartsheet.com/b/form/6762f6652a04487ca9786fcb06b84cb5
https://www.solidworks.com/sw/support/edrawings/e2_register.htm

Task 1: Marine Renewable Energy

Task 1.1 Install a floating solar panel array

The base structure for the wind turbines and solar panel array. Wind turbines are connected to the
indicated elbows lengths of by rope. The mooring connector attaches to the anchor point, which is a
#310 U-bolt, on the base of the structure. Note that #385 U-bolts may be substituted for #310 U-bolts.
The power connector inserts into a 16 cm length of 3-inch pipe, which is secured by screws into the %-
inch PVC framework.

2023 NAVIGATOR class prop building instructions


https://www.homedepot.com/p/Everbilt-1-4-in-x-2-1-16-in-x-3-7-16-in-Zinc-Plated-Coarse-310-U-Bolt-806826/204273753
https://www.homedepot.com/p/Everbilt-385-x-5-16-in-x-1-1-2-in-x-3-3-4-in-Coarse-Zinc-Plated-U-Bolt-806886/204273749

A wind turbine. The blades are constructed from corrugated plastic sheeting. The rope will be long
enough to reach from the floating turbine to the PVC framework on the bottom. Note the indicated
water line. Flotation is used to hold the wind turbine upright in the water. Additional flotation may
need to be added around the base to keep the turbine upright. NOTE: If the competition takes place in
shallow water, rope will not be used. The 45 cm length of PVC will extend all the way to the framework
on the pool bottom.
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https://www.homedepot.com/p/Coroplast-48-in-x-96-in-x-0-157-in-4mm-White-Corrugated-Twinwall-Plastic-Sheet-CP4896S/205351385

Left: The solar panel array is constructed from corrugated plastic sheeting. Right: Two %-inch PVC
pipes extend down from the corrugated plastic sheet.

Pipes below the solar panel array.

2023 NAVIGATOR class prop building instructions


https://www.homedepot.com/p/Coroplast-48-in-x-96-in-x-0-157-in-4mm-White-Corrugated-Twinwall-Plastic-Sheet-CP4896S/205351385

One of the two pipes extending down from the corrugated plastic sheet. Both lengths of PVC pipe have
two layers black plastic (electrical) tape provide thickness. This thickness provides additional tension to
hold the mooring connector and power connector onto the %-inch pipe. Lengths of rope connect the
pipes in the corner to the mooring connectors and the pipe in the center to the power connector.

-~

Flotation on the underside of the solar panel array.
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1-inch
7 cm coupling
1-inch PVC
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A mooring connector. One will be attached to a length of PVC extending from the underside of the
corrugated plastic sheet. The rope will be approximately 1.25 times the depth of the pool. Flotation is
added inside the pipe and 1-inch coupling.

Left: 3” aluminum carabiner on the mooring connector. Three layers of tape on each side of the
carabiner will prevent it from rolling against the %-inch tee when secured with cable ties. Right: Velcro
loops inside the 1-inch PVC coupling.
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https://www.amazon.com/dp/B08GFX9PFN/ref=pe_386300_442618370_TE_dp_i2

A mooring connector attached to an anchor point.

1-inch
coupling

S :
The power connector is constructed from %-inch PVC pipe. Flotation is added inside the pipe and 1-inch

coupling.
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The mooring connector and power connector attached to the solar panel array.

The power port is located in the center of the base framework and is constructed from 3-inch PVC pipe.
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16cmx 10 cm

The power port cover is constructed from corrugated plastic sheeting with a %-inch PVC handle
constructed from a 45° elbow and a tee. Ropes are used to attach the lid through holes in the 3-inch

pipe.

The power connector installed into the power port.
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Task 1.2 Remove biofouling from the floating wind turbines

Left: Velcro hooks on ¥-inch PVC pipe. A 0.8 cm wide length of Velcro hooks is wrapped around the %-
inch PVC pipe. Right: Encrusting marine growth attached to PVC pipe.
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Left: A2 cm x 0.8 cm length of Velcro hooks is wrapped around the rope. Right: Encrusting marine
growth attached to a rope.

(R AP (AR RERLRELLA) LALLI Lt ) |
l 1 & £} 4 5 6 7 8 (L0 T ) 2v 13

com o

An algal marine growth. Four cm of the two ends of the chenille strip (pipe cleaner) are twisted
together to create the algal marine growth.
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https://www.michaels.com/chenille-pipe-cleaners-25ct-by-creatology/M10041109.html?dwvar_M10041109_size=6%20mm&dwvar_M10041109_color=Assorted%20Green
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The algal marine growth inserted into a 3/16-inch hole.

The algal marine growth inserted into a 3/16-inch hole in a short (variable) length of PVC pipe attached
to the rope of a floating wind turbine.
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TASK 2: Healthy Environments from the Mountains to the Sea

Task 2.1 Identify reef organisms using eDNA

The water sample is constructed from 1 %-inch PVC pipe. A 40 cm length of rope acts as a grab point.

Task 2.2 Administer Rx to diseased corals

The UV light source is constructed from %-inch PVC and a 1-inch end cap covered in Velcro hooks. To
help the light source remain attached to the coral head after releasing it, flotation is added inside the
PVC pipes.
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The coral head for irradiation by simulated UV light. The top 2-inch end cap and 2-inch pipe are covered
in Velcro loops. A hole is drilled in the top 2-inch end cap to release the air from inside the 2-inch pipe.
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The coral head for probiotics is constructed from a plastic bowl. Weight inside the lid will make the

coral head negatively buoyant. Design note: Open the lid when the bowl is underwater so that it fills
with water.

| et
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The tent is constructed from %-inch PVC pipe. Left: Top view. Right: Isometric view. Flotation is added
inside the PVC pipes.

Left: The tent framework is covered in corrugated plastic sheeting. Right: The corrugated plastic
sheeting attached to the J-inch PVC framework. The corrugated plastic sheeting may need to be
trimmed once attached to the PVC framework.
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2023 NAVIGATOR class prop building instructions



Additional flotation can be added to the inside of the tent if needed. The tent should be negatively
buoyant in water.

3-inch
s 2

\ knockout cap

Left: A 3-inch knockout cap screwed onto the top of the tent. Right: A 12 cm length of 3-inch pipe
attached to the knockout cap.

-
—
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https://www.homedepot.com/p/OATEY-3-in-PVC-Pipe-Test-Cap-with-Knockout-39102/100122751

17

STAINLESS STEEL

Hot glue is-used to secure the syringe inside a %-inch PVC cross and coupling. A 40 cm length of rope
acts as a grab point for the syringe.
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https://www.homedepot.com/p/Everbilt-5-32-in-x-75-ft-Neon-Colors-Polypropylene-Diamond-Braid-Rope-with-Winder-72846/206094313
https://www.amazon.com/Frienda-Scientific-Dispensing-Multiple-Measuring/dp/B09L7PYG57/ref=sr_1_1_sspa?crid=2NJUX4PGVIE9Z&keywords=plastic+syringe+10ml&qid=1673033633&sprefix=plastic+syringe+%2Caps%2C191&sr=8-1-spons&psc=1&spLa=ZW5jcnlwdGVkUXVhbGlmaWVyPUExQ1BSV0E1SllGTDlIJmVuY3J5cHRlZElkPUEwODI0NTY3MUlJSlBSUENPRTdHRiZlbmNyeXB0ZWRBZElkPUEwNDI4NjM2NjdZQkY0WjVKQjJCJndpZGdldE5hbWU9c3BfYXRmJmFjdGlvbj1jbGlja1JlZGlyZWN0JmRvTm90TG9nQ2xpY2s9dHJ1ZQ==

Task 2.3 Monitor and protect seagrass habitat

23cmx22cm

Left: The framework for the seagrass image is constructed from %-inch PVC pipe. Right: A 23 cm x 22
cm rectangle of corrugated plastic sheeting is attached to the framework.

Seagrass.
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RO T ik i e D U
The Eco-Mooring base framework is constructed from %-inch PVC.

Left: The Eco-Mooring is constructed from %-inch PVC pipe. Right: The float of the Eco-Mooring. The

rope should be long enough so the float is on the surface when the Eco-Mooring is deployed into the
base.
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Task 2.4 Reintroduce endangered native Northern Redbelly Dace fry

~ o

Northern Redbelly Dace fry. All hooks are removed.

A release site framework constructed from %-inch PVC pipe.
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https://www.amazon.com/Goture-Fishing-Freshwater-Salmon-Include-Crankbaits/dp/B014CQBTBQ/ref=sr_1_1_sspa?ie=UTF8&qid=1539722489&sr=8-1-spons&keywords=Goture+soft+bait&psc=1

Task 2.5 Ensure the health and safety of Dillon Reservoir

I

Left: The buoy rope base is constructed from %-inch PVC. Right: The flotation for the buoy rope.

plastic base attached to rope (back side).
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The buoy rope with base and lettering.
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Heavy container (2-lb lead weight inside) constructed from 3-inch pipe.
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30 cm of 3-inch pipe

3-inch
knockout |
cap

The lift bag is constructed from 3-inch pipe with a 3-inch knockout cap. Glue or epoxy is used to secure
the knockout cap to the top of the lift bag to ensure no air leaks out.

wrstcorr

A bicycle pump with 3/16-inch airline tubing. A barb fitting is used to connect the pump to the tubing.
Tape is used to attach an 8 cm length of %-inch PVC to the end of the airline tubing. The tape is loose
enough so airflow is not restricted.
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https://www.amazon.com/Hycline-Pressure-Schrader-Mountain-Commuter/dp/B09G2CWR63/ref=sr_1_27?crid=1H6BJ8Z7Q49EJ&keywords=bicycle%2Bpump&qid=1674322745&refinements=p_36%3A1253555011&rnid=386589011&s=sporting-goods&sprefix=bicycle%2Bpump%2Csporting%2C281&sr=1-27&th=1
https://www.amazon.com/Penn-Plax-Aquariums-Flexible-Standard/dp/B0002563MW/ref=sr_1_4?s=pet-supplies&ie=UTF8&qid=1512760784&sr=1-4&keywords=airline+tubing
https://www.homedepot.com/p/Everbilt-3-16-in-Barb-Brass-Splicer-Fitting-800059/300096124

Task 2.6 Monitor endangered Lake Titicaca giant frogs

Plastic frogs epoxied to -inch 90° elbows.
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https://www.amazon.com/Realistic-Decorations-Character-Lifelike-Crafting/dp/B098QF1H8B/ref=sr_1_1_sspa?crid=201SKJRZIEUKN&keywords=toy+frogs&qid=1667502792&qu=eyJxc2MiOiI1LjQ1IiwicXNhIjoiNS4xMyIsInFzcCI6IjQuNzcifQ%3D%3D&sprefix=toy+frogs%2Caps%2C174&sr=8-1-spons&psc=1
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Frogs in the transect area.

Designated area for camera.
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Left: Camera front view constructed from %-inch PVC pipe. Right: Camera side view.

Task 3: MATE Floats!

Task 3.1 Recover the float

The float is constructed from 1 %-inch PVC pipe.
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The base that the holds the float is constructed from %-inch PVC pipe. A hole is drilled through the top
of the %-inch coupling.

The pin.

The pin holding the float into the base.
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https://www.amazon.com/IIT-71021-30-Piece-Galvanized-Pegs-Garden/dp/B00SI0XR0Y/ref=sr_1_3?crid=38H820BUQYATT&keywords=tent+stakes+metal&qid=1577994715&sprefix=tent+sta%2Caps%2C212&sr=8-3

NAVIGATOR class product demonstration set up:

The following is a possible underwater set up for the NAVIGATOR class product demonstration. The set

up at regional events may vary.

Solar panel / wind
turbine area

gl

Heavy
container
Water
sample
jSeagrass Eco —J 0 Buoy rope
Image mooring
Fry
Camera release
area area

Frog transect

Side of pool
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Update Notes:
Updates are highlighted in yellow.
NAVIGATOR prop building instructions.

2-1-2023. Pg. 26. Camera side view photo: The tee is a 1-inch to %-inch reducing tee, not a reducer
bushing.
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