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PROBLEM STATEMENT CONCEPTS RESULTS SUMMARY AND CONCLUSIONS
Hydrokinetic energy harnesses flowing water to Initially a fully 3D-printed TPU hull; PVC pontoons . NEMO autonomously swept the full 300-ft The team designed NEMO — the autonomous
generate renewable power with minimal substituted after stability analysis, improving radius on Cullowhee Creek, logging multi- reconnaissance ASV anchoring the Nautilus four-
environmental impact. Nautilus Technologies LLC buoyancy and cutting production time. Modular parameter data at every waypoint component system (NEMO, THOR, HOMEBASE,
develops deployable, data-driven hydrokinetic design enables rapid ARC-directed field . Peak-velocity GPS coordinates and depth ARC) — to survey, analyze, and site hydrokinetic
systems for WNC rivers and streams. deployment. uplinked to THOR in real time: packets included energy platforms across WNC waterways.
velocity, depth, TDS, turbidity, temperature, and NEMO successfully mapped velocity profiles
Four-component system: « NEMO — autonomous OVERALL ELECTRICAL SYSTEM . y Mappet 4
| | | . pH across the 300-ft survey radius on Cullowhee
ASV: surve.ys the 300-ft radius for peak-velocity , R p— ' |  THOR returned optimal energy-platform Creek, transmitting peak-flow coordinates through
GPS coordinates and depth « THOR —AlIML ' coordinates to HOMEBASE: ARC confirmed THOR to HOMEBASE. Solar power supported
engine; processes NEMO's live data and identifies = | —1 _ site viability against depth and velocity continuous daytime operation plus 3 hrs
optimal energy capture coordinates - HOMEBASE 1 thresholds autonomous runtime post-solar.
— command, coordination, and live mission e =
visualization « ARC — hydrokinetic energy capture ¥ T — FINAL TESTING: ———
vessel; deployed at the optimal site identified by [@ez —. e - R T FUTURE WORK
NEMO and THOR to harvest river energy | 1 e . .
il | & Y = e R controlled movement via command link —
é”“‘;" 41 1 ' replacing hardwired waypoints with adaptive
. JJ i J autonomous routing
E& sm‘ r Satellite uplink (Starnote) to
p N 2N for beyond-radio-range GPS and velocity
TWO-WAY DATA EXCHANGE: data relay
e ey — = Larger aluminum or HDPE hul to carry
Acl) :II:AEI-\D):EI-I;E?R A%E\Ulf-‘rb\éfﬁgﬁ ' expanded payload including Argonaut-SW
. ' HYDE';CI’E';'GNYET'C ADCP for validated discharge
2 :v::;zz;f;m ; Efii%‘:‘i:z“o” FINAL DESIGN, APPROACH, PLAN Upgraded commercial-grade SensorSfor 5
HOMEBASE . water-quality characterizati
G [P e A e Hull: 12-segment 3D-printed TPU assembled on e Commtnton ‘ st P s | ke s e
VISUALIZATION —°% CONTROL LOGIC .
sl oermowm oll  REAL-TIME MONITORING o StrUCtural dowels, tWO 3-ft X 6-In PVC pontoons for
@ Gorets A PO SO ¢ buoyancy; 3D-printed propeller and dual rudders for
s e i propulsion and steering. Sensor Packet
N attuder | 3530 TEAM & ACKNOWLEDGEMENTS
i s s Power: 12V + 7.5V LiPo dual-battery recharged by _ Andrew McCoy (Electrical and Computer
O wommsnra P — 12V/30W solar panel; electronics topside for water Longitude: -83.18 Engineering Technology)
%:5::353;;;“ @ protection. Arc_jumo Ung at 5V (buck conver_te_r) drives - - Daisy Henson (Engineering Technology)
RECONNAISSANGE the sensor suite: velocity, depth, GPS, turbidity, TDS, Temp: 67.89 °F - Drew Pieplow (Engineering Technology)
el emperaiure. pr TDS: 16.71 ppm - Jared Wills (Electrical Engineering)
| : - - Dr. Mickey Henson (Sponsor & Mentor)
Field-tested on Cullowhee Creek, WNC. Workflow: pH' 7.22
ARC screens site - HOMEBASE dispatches NEMO
— NEMO sweeps 300-ft radius and uplinks data — Depth: 2.00 ft
n REQUIREMENTS THOR processes and returns optimal coordinates —
HOMEBASE logs and positions energy platform.
1 _”—E Design & build autonomous reconnaissance ASV S '
—=~ tocommunicate with THOR f ‘ — gt
FINAL CAD DESIGN — o
2 @m Product no larger than 5 foot in length B o
3 (g) Radio communication up to 300 ft "
4 ~~ ¥  Collect TDS, Depth, Temperature, Turbidity, GPS,
L 0 pH, and Velocity data ,f
..: Operate on a 12V power supply rechargeable i
5 :g_i using solar power Cullowhee
6 :_—m Move up to 3 mph
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