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PROBLEM STATEMENT FINAL DESIGN, APPROACH, PLAN RESULTS SUMMARY AND CONCLUSIONS
» Traditional hydropower systems rely on System Operation * Theoretical generation of = 38 Watts Through numerous rounds of testing the GABI
significant elevation (head) to generate * Two tanks alternate filling and draining, with  Real generation = 5 Watts Hy.dro-P.ow.e.r system, the team has be_en able to
oressure and energy. rising water converting float motion to rotation gain a significantly deeper understanding of
» Many regions lack sufficient elevation, limiting via a rack and pinion the core concepts that h]z/fgropowfer operates on
access to conventional hydroelectric power. » At peak height, valves automatically switch Variating the size of GABi can lead to different andf_has etyaluafted the e |cac¥[.o t{“S par’::(itrj]lar
. The proposed GABI (Gravity and Buoyancy tanks, driving a hand crank generator to produce results in power. At the maximum allowed size the ?Slr;)\lxgi%raclzggccl)ugigvr:se'r generation to reach the
Invention) system utilizes low-head conditions 12V DC shaft would have to be 2.63 inches in diameter so 9 | ' 3
and buoyancy forces to generate energy. ; | . | there are some constraints to look at for the sizing. . Although there is a qu_antlflable amount of
- By leveraging local water systems, GABi offers ke R T mechanical and electrical power that can be
a potential solution for decentralized energy | . - . . . produced from a low head_ sysfcem, qalculatlons
generation. Tk Floatfalls W Closeinflow — Float ries hiling Ak Power vs Box Dimensions show that output scales with higher inflow
 Testing of this device will provide performance - | | | Max Power Contours (Averaged over Height) N rates.
data to evaluate the feasibility and effectiveness e st Closeinon T Openoutiow T Fostiele R s | * The idea of utilizing buoyancy's natural force is
of GABI systems, particularly for rural areas At Tk il et Tt s e cepeatflesceyense] ol 1B a strong concept but GABI's application of it
with abundant water resources, such as Design Decisions ‘ B introduces many points of failure.
Western North Carolina. » Sponsor Robert Warner provided the original = » Several design optimizations could be made to
GABI concept and the team rebuilt and improved & 0f the design from a mechanical and electrical
 [——— the system 5. standpoint which could enhance its viability
:Hf[ g » Paint sealant resolved leaking found during early . such as:
River : testing i o Adaptations to the size and shape of components
| Penstock * A hand crank generator was added for its low- 15 such as the tank and floats.
RPM efflc_lency, producing 12V DC output W & 3n s e o Different materials chosen to reduce weight,
CAD Mode.llng _ _ Box Width (i) decrease the likelihood of leaks, and improve
: « Afull SolidWorks assembly documents all rebuilt . vortability.
components and improvements to support future Power vs Box Width | | | |
LBex2. development 5  Effect of Box Width on Max Power o New designs for various operation mechanisms
SHUT—“’R’““j such as the triggering and valve systems.
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1 Must produce DC voltage

7 Engineering
2 Reduce Leakage . . . .
& 16 T S o Eli Kirchoff — Mechanical Engineering
10 15 20 25 30 35 40 45 50 ]
3 Operate on a 12-inch head Box Width (in) * Sponsor — Mountaintop Endowment:
Testing Approach , Robert Warner |
4  Be able to read power output . Water was supplied by a fire department tanker Power vs Box Height * Faculty Mentor(s) - The Rapid Center
to simulate a natural moving body of water 30— — ocxof Box Holghton MaxBowsr B

» Performance was evaluated to find GABI's
CONCEPTS power output capability and consistency
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Initial concepts for testing GABIi focused on methods R R "SR —

ing GABifocused on methods BB S e ¥ol |
that could best reflect its power output under natural , | = S
conditions. This included elevated tanks, to closed-loop 5 : . om ||\ -
recirculatory systems designed to generate higher flow S
rates. Replicating natural conditions was one of the ar ¢ S
primary goals in testing this device.
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