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e 80% of the United States population lives in
urban areas

urban populations at low costs

Design and construct.

A. a hybrid hydroponic system to grow plants while
limiting water usage and losses

B. energy generation systems to capture and use
environmentally collected energy to power
entire hydroponic system

1. F|Iters — remove debris from rainwater to ensure
potability

2. Turbine — rotates using free-falling water from
collected rainwater

Fi 2. Turbine Model

3. Storage Tank — stores potable

water e

4. Nutrient Addition Tank -

stores nutrient-filled water to _s | N
. = | |

cycle through hydroponic =
system

5. Flexible Tubing — connects
system  components  for
water flow

Fig 3. Storage Tank Assembly

* |ncrease soIar panel power output by adding
* Complete further testing of system with different

* Complete integration and testing of large-scale

Urban Farming

* Fully seIf—sustalnlng .
1152 Wh/day power requirement

* 13.5% of urban households experience food 6. Solar Panels — average 454.5 Wh/day each °
insecurity (1818 Wh/day total) 8.
 Urban areas have a need for solutions to feed 7. Alternator — converts rotational energy from 9.

turbine to electrical energy; provides an average
of 54 Wh/day (proportional to building volume)

solar tracking sensors
plant species

urban farming in existing urban areas

10.

11.
12.
13.

Emily Stevens, Joshua Palmer, Ben Osterlin, Ariadne Treeman-Reinke,

Cody Leto, Rae Ann Dressel, Kody Butcher, Diego Salvador

Faculty Advisors: Dr. Chiradeep Sen, Dr. Anand B. Nellippallil,
Dept. of Mechanical and Civil Engineering, Florida Institute of Technology

Warehouse-5|mulat|ng building contalning lights
and hydroponic system

Proof-of-concept to simulate indoor farming
Roof — holds solar panels

Door — allows access to hydroponic system and is
a table onto which hydroponic system can roll

Hybrid, grawty-fed system utilizing ebb and flow
and nutrient film technique (NFT) to transport
nutrient/water solution to plants

3-inch PVC Pipes — hold net cups and plants,
direct nutrient solution flow

Elbows — angled at 10° slope

Flow Baffles — maintain constant pipe flow
Flexible Tubing — Pump water to nutrient tank
for recirculation

Special thanks to Graduate Student Assistants Junot
Damen and André Robidoux, the faculty advisors,
L3HSDC staff, and Operations Lab Managers, without
whom this project could not have been completed.
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