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experiences relating to solar hydrogen systems and thermal energy transfer through materials. 
The unit concludes with students working in teams to solve a design problem that focuses on energy and power. 
They will use the knowledge and understanding built through the previous learning events to create a solution to 
the problem. It is important for students to understand that an acceptable solution is one that fits the criteria and 
constraints of the design brief. 

Energy and Power Lesson Summary

Lesson 1.1	 Mechanisms
Lesson 1.2	 Energy Sources
Lesson 1.3	 Energy Applications
Lesson 1.4	 Design Problem – Energy and Power

Lesson 1.1 Mechanisms
Throughout this course students will have an opportunity to learn about some of the major engineering and 
engineering technology fields available to them. In this unit students will interview a professional to learn more 
about that individual’s career path and roles in their current position. The interview will be the first portion of a 
course-long career report.

Mechanisms are the basic components of most machines and consist of gears, sprockets, pulley systems, and 
simple machines. Today mechanisms can be found in everyday life from the basic components of a bicycle to the 
high-tech equipment used in the medical industry. Engineers and scientists use mechanisms to manipulate speed, 
distance, force, and function to meet a wide range of design and application requirements. Due to the wide range 
of applications involving mechanisms, it is important that designers and end-users understand the characteristics, 
applications, and limitations of mechanisms.

In Lesson 1.1 Mechanisms, students will gain an understanding of mechanisms through the application of theory-
based calculations accompanied by lab experimentation.

Lesson 1.2 Energy Sources
Technological systems would not be possible without energy, work, and power. Although it is common to hear 
these terms used interchangeably in conversation, each is different and crucial to creating, using, or maintaining 
a technological system.

Most power used today is stored or made available when needed. In the past power that was created was often 
used immediately. A windmill might have been used to pump water or irrigate a field. A water wheel’s rotary motion 
might have been used to ground grains into flour. These systems did not consist of many steps or processes 
between the energy source and its end use. Today’s society demands that energy be stored and transported 
reliably and predictably to the end user. When energy and power change form, some of it is lost along the way 
to friction. Engineers are being challenged to find creative ways to generate energy and make systems more 
efficient.

Lesson 1.3 Energy Applications
Today’s consumer demands effective energy management. Consumers rely on efficient and accessible energy to 
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power automobiles, homes, appliances, and electronics. National trends regarding energy management include 
appliance and home energy star ratings and the development of alternative and renewable energy sources. The 
Law of Conservation of Energy states that energy cannot be gained or destroyed but instead transferred from one 
form to another. 

Understanding how energy is transferred from one form to another allows engineers to design efficient applications 
utilizing energy. We know that many sources of energy won’t last forever, and that many sources of energy have 
negative consequences on the environment. In the past individuals were forced to harness power that humans or 
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Destructive testing is defined as a process where a material is subjected to a load in a manner that will ultimately 
cause the material to fail. Machines have been developed specifically to conduct destructive testing. These 
machines exert force on the sample and record information such as resulting deformation, the amount of stress 
that builds up inside the sample, elastic behavior, strength, etc. 

When non-destructive testing is performed on a material, the part is not permanently affected by the test. The part 
is usually still serviceable. The purpose of non-destructive testing is to determine whether the material contains 
imperfections.

Over many years, tests have been developed for measuring the common properties of engineering materials, 
including acoustical, electrical, magnetic, physical, optical, and thermal properties. But why is material testing so 
significant?

Lesson 2.4 Design Problem – Materials and Structures  

Students have been exposed to the different types and properties of materials in previous lessons. They have 
also tested and been made aware of the importance of choosing the right material in regards to safety and 
environmental impacts. Students will now apply what they have learned to a design problem using the design 
process as their guide.

Problems exist everywhere, and they vary in their degree of complexity and importance. Regardless of how 
problems are identified or from where they come, engineers use the design process to creatively and efficiently 
solve problems.

Problems are most often solved by engineering teams. These teams work together, constantly communicating 
with each other, to create the desired product. The team may receive a problem for which they are expected to 
create a solution with very few constraints, with allows them to be quite creative.

In this lesson students will work in teams to solve a materials design problem. They will use the knowledge and 
understandings developed throughout the unit to solve the problem. It is important for students to understand that 
an acceptable solution is one that fits the constraints and specifications of the design brief. 

Unit 3: Control Systems

The goal of Unit 3 is for students to recognize the abundance of and infinite variety of computer use in our daily 
lives.

Students learn to control mechanical systems by recognizing computer outputs and gaining an understanding of 
how to write code to control them. They additionally experiment with various input devices and learn how they can 
adapt computer code to control computer outputs.
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forces causing the motion.

In this lesson students will create a vehicle to learn important aspects of motion and freefall. Students will solve a 
problem that will help them to understand the kinematics concepts involved in projectile motion.


