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Abstract. Urban environments are increasingly facing challenges related to
sustainability, green space availability, and efficient resource management. In response
to these issues, the Plant Wall Project was initiated as a multidisciplinary senior design
initiative at the University of Tulsa. This project combines the principles of advanced
mechanical engineering with environmental biology to create innovative solutions for
sustainable plant growth systems.

The Plant Wall Project is currently in its second development phase. Initially,
the team focused on the design and construction of a mechanical framework capable
of supporting various plant species. In its current phase, the focus has shifted toward
intelligent environmental monitoring and irrigation using PASCO ST-2997 sensors.
This system enables real-time data acquisition and automated irrigation [3].

At the core of the project is the integration of sensor-based feedback and
mechanical components. Students developed a robust structural frame and a water
filtration system tailored for different environments. The biology team contributed
expertise in plant needs such as lighting, nutrient flow, and growth cycles [2, 7].

Moriah Metellus led biological integration under Dr. Budavich’s guidance.
Quadre focused on sensor programming and calibration. David designed the
mechanical system. This collaborative approach provided hands-on learning across
disciplines. The Plant Wall is more than just a green structure — it is a smart, adaptable
system with applications in classrooms, urban agriculture, and biological research. It
can demonstrate environmental feedback loops, support rooftop farming, and serve as
a living teaching tool. The integration of engineering and biology highlights how
student-led projects can create real-world innovations with lasting impact [6].

Results and Collaborations. In recent weeks, significant improvements have been
made to the Plant Wall project, particularly in strengthening the structure and optimizing
the irrigation system. These upgrades were necessary to prepare the system for the
integration of PASCO ST-2997 sensors for real-time data collection. These sensors are
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designed to monitor key environmental variables, such as soil moisture, temperature, and
humidity, enabling the team to adjust irrigation levels dynamically. By integrating these
sensors, the irrigation system has become a Smart Irrigation System, which allows for
real-time monitoring and water distribution based on plant needs. The sensors provide
actionable data that is used to optimize water usage and ensure optimal plant growth. The
integration of the PASCO ST-2997 sensors is a critical step toward automating the system,
improving sustainability, and ensuring efficient water management. This data also informs
the development of mathematical models that predict water requirements, contributing to
the long-term efficiency of the system [4].

Educational Experience and Interdisciplinary Collaboration. The Plant Wall
Project offered students an opportunity to engage in real-world challenges, applying
theoretical knowledge from Environmental Engineering, Sensor Technology, Biology,
and Programming courses. Students worked hands-on with plant care, irrigation
systems, and sensor calibration, bridging classroom learning with practical, real-world
applications. They actively participated in both the design process and system
integration, providing valuable interdisciplinary insights [1].

Future Development and Challenges. Despite the progress made, several
challenges have emerged that will need to be addressed in future developments of the
Plant Wall project. During a recent discussion with Professor Budavich, it was revealed
that the plants have been affected by several pest infestations, including spider mites,
mealy bugs, and thrips. To mitigate the infestation, the team has purchased
Imidacloprid (a systemic insecticide in granule form), which is intended to control the
pests and restore plant health. Further complicating matters, the irrigation system is
facing issues with its water delivery. The length of the main pipe connecting the central
water source to the individual pipes leading to the plants is excessive, which has
resulted in reduced water flow efficiency. Additionally, the pipe that connects the plant
wall to the clear glass tank below is difficult to maneuver, and is currently held together
with duct tape. This connection is critical for filtration and monthly treatments of the
plant wall, and its current state is not sustainable [8].
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