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Scenario 3. Flotability: Will it float...?

This scenario focuses on understanding the principles of buoyancy and ship design. Students will
engage in hands-on activities to explore why objects float or sink, design their own boat models using
3D technology, and evaluate the environmental impacts of different shipbuilding materials.

Students will delve into the science of buoyancy, using practical experiments and digital tools to design
and test boat models. They will learn about the factors influencing buoyancy, such as density, shape,
and material composition, and consider the environmental implications of their design choices. This
interdisciplinary project integrates concepts from science, technology, engineering, arts, and
mathematics (STEAM).

Instruction for Utilizing the Case Study:

In the case study provided below, students can utilize their mobile phones to scan the image. By
tapping on each boat or material image individually, they can discover detailed information about the
buoyancy and environmental impact of each design or material.
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Case Study 3. Different material for Buoyant Boats
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Information Sheet 1: Understanding Buoyant Boats

P Wooden boats are naturally buoyant due to the low density of
TN wood. Wood is also a renewable resource, making it an
—

environmentally friendly choice. However, wood can rot and may
. require regular maintenance.
& Steel boats are very strong and can carry heavy loads. However,
7= . . .
TN steel is dense and requires careful design to ensure buoyancy. The
——

production of steel is energy-intensive and has a significant
environmental impact."

Aluminum boats are lightweight and resistant to corrosion, which
makes them durable and long-lasting. Aluminum has a high
recycling rate, but its production has a high environmental
footprint.

Fiberglass boats are strong, lightweight, and easy to mold into
é various shapes. However, fiberglass is difficult to recycle and can

release harmful chemicals into the environment.

PLA is a biodegradable plastic made from renewable resources like
corn starch. PLA boats are environmentally friendly, but they may
not be as durable as other materials for long-term use.

3D printing allows for precise and innovative boat designs. It
reduces material waste and can use biodegradable materials like
PLA. However, the energy consumption of 3D printers can be high."
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Principles of Buoyancy and Sustainable Ship Design

Principle Description

Density Objects less dense than water will float. Ships float because their overall density,

including air-filled spaces, is less than water.

Shape The hull design displaces water, creating an upward force to counteract the ship's
weight.
Material Materials with air pockets (e.g., certain plastics, wood) are naturally buoyant.

Composition

Material Environmental Impact

Wood Naturally buoyant and renewable, but can rot and requires maintenance. Low environmental

impact if sourced sustainably.
Steel Durable but energy-intensive to produce. Recycling is possible but not always efficient.
Aluminum Lighter than steel, reducing fuel consumption, but has a high initial production footprint.
Fiberglass = Strong and lightweight but difficult to recycle and can release harmful chemicals.

PLA Biodegradable and made from renewable resources, but less durable for long-term use.
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