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Course Title: Engineering Principles |

Department: Engineering

Unit Name: Topic 1.0- Engineering Overview

Topics:
e Engineering career disciplines
e Derived units
e Factor Label Method

School Competencies:
e Professional Environment Skills (Communication - Advanced)
e Multi-Disciplinary Technological & Scientific Understanding (Problem Solving & Analysis -
Advanced)
e Technical Design (Problem Solving & Analysis - Advanced)

Course Competencies:

e Energy and Power: Students use the fundamental principles of thermodynamics to construct
and analyze quantitative models and apply these models to design effective, efficient, and
responsible mechanical solutions to real world problems.

e Professional Practices and Communication: In order to arrive at an effective solution to a
given problem, students practice professionalism guided by professional ethics and
standards, effective communication, and collaboration.

Formative Assessments:
e Engineering Notes Topic 1.0
e Gravity Generator - Energy System Modeling

Summative Assessments:
e Topic 1.0 Summative



https://docs.google.com/document/d/1m-1a2ytDvhg5ADX9hOSXJMmG6951TqNzc4GocE__RjA/edit?usp=sharing
https://docs.google.com/document/d/1LudEI2EIpfdBHDBtY96-X2rvx2z7Eqxpq2vy_hbM6YQ/edit?usp=sharing
https://docs.google.com/document/d/1uazhROot7KZM37YFYwSmRXe92vcvyN-ueqc4s9781Sg/edit?usp=sharing
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Unit Name: Topic 2.6- Mechanical Energy Systems

Topics:
e Simple Machines
e Force vs Work vs Power
e Factor Label Method
e Law of Conservation of Energy

School Competencies:
e Professional Environment Skills (Communication - Advanced)
e Multi-Disciplinary Technological & Scientific Understanding (Problem Solving & Analysis -
Advanced)
e Technical Design (Problem Solving & Analysis - Advanced)

Course Competencies:

e Energy and Power: Students use the fundamental principles of thermodynamics to construct
and analyze quantitative models and apply these models to design effective, efficient, and
responsible mechanical solutions to real world problems.

e Professional Practices and Communication: In order to arrive at an effective solution to a
given problem, students practice professionalism guided by professional ethics and
standards, effective communication, and collaboration.

e Problem Solving and Process Thinking: Provided with a problem, students utilize strategic
and systematic design and inquiry processes to guide the development of an effective
solution.

Formative Assessments:
e Engineering Notes Topic 2.6

e Simple Machines at Home
e SMaH: Measurements & Calculations

Summative Assessments:
e Water Pump Design Challenge

Unit Name: Topic 2.1- Energy Resources

Topics:

Qualitative energy conversions and transfers

Quantitative definitions of work, stored energy, and power
Societal energy needs

Emergent career fields

School Competencies:



https://drive.google.com/file/d/1vzabAqN_sG2o1VaXkRDheIRiQuWQapg1/view?usp=sharing
https://docs.google.com/document/d/1SEHSG5Obd5mH6vNaDMHXEC-9jorppwDoZj6LnIqIbKQ/edit?usp=sharing
https://docs.google.com/document/d/1lVblRnYeafN4i87xgjXDWfkR5vH2z-bfbzZiIOstunI/edit?usp=sharing
https://docs.google.com/document/d/1pW8MCwm57Eu4zKndnhquYEPLnJc5ZeGbarm_GS1NNlc/edit?usp=sharing
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e Multi-Disciplinary Technological & Scientific Understanding (Problem Solving & Analysis -
Advanced)
e Technical Design (Problem Solving & Analysis - Advanced)

Course Competencies:

e Energy and Power: Students use the fundamental principles of thermodynamics to construct
and analyze quantitative models and apply these models to design effective, efficient, and
responsible mechanical solutions to real world problems.

e Problem Solving and Process Thinking: Provided with a problem, students utilize strategic
and systematic design and inquiry processes to guide the development of an effective
solution.

e Ethical Design: Students consider knowledge of physical and biological systems, the energy
demands of human technology, and the energy resources of the Earth to create sustainable
solutions to real world problems and identify the career opportunities associated with such
solutions.

Formative Assessments:
e Engineering Notes Topic 2.1
e Personal Energy Requirement Tracker
e Personal Energy Requirement Spreadsheet
e Show Me a Joule project

Summative Assessments:

e Personal Energy Requirement Value in Joules + Hourly Chart



https://docs.google.com/document/d/151Pc5aac-A2N5dYWayjqltDmTeWOsRR5BZEwhIhKKxo/edit?usp=sharing
https://docs.google.com/document/d/1vxYLWuRnWCnkwpyloC4FcbI1EFVnG7REgV9oz0MKNF4/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1nCsEVfZW-cJ2NiKQmN7rtcnIr4AlObR7MxPdMrSF31k/edit?usp=sharing
https://docs.google.com/document/d/1AyRkoYeoMmcNCDGSXtZxtHcKsSuQxoePKSKidHx1HRc/edit?usp=sharing
https://docs.google.com/document/d/1ODEddNK7bAbarSnibMq6xI1aLvKQqwWc_s7cEHEk0ts/edit?usp=sharing
https://docs.google.com/document/d/1pUrZj7EOCFswYOGvDmzSbboUX5MFxvoQbAGbbWaQWM0/edit?usp=sharing
https://docs.google.com/presentation/d/1iMRRZ7HJDtTf0Cno7pg-JDA_-99zhxL8hC3Rfj6cf94/edit?usp=drive_link
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Unit Name: Topic 2.2- Energy Conversion

Topics:
e 2" Law of Thermodynamics
e Efficiency of Energy Conversion Devices
e Quantitative Models of Mechanical Energy Systems

School Competencies:
e Professional Environment Skills (Communication - Advanced)
e Multi-Disciplinary Technological & Scientific Understanding (Problem Solving & Analysis -
Advanced)
e Technical Design (Problem Solving & Analysis - Advanced)

Course Competencies:

e Energy and Power: Students use the fundamental principles of thermodynamics to construct
and analyze quantitative models and apply these models to design effective, efficient, and
responsible mechanical solutions to real world problems.

e Professional Practices and Communication: In order to arrive at an effective solution to a
given problem, students practice professionalism guided by professional ethics and
standards, effective communication, and collaboration.

e Problem Solving and Process Thinking: Provided with a problem, students utilize strategic
and systematic design and inquiry processes to guide the development of an effective
solution.

e Ethical Design: Students consider knowledge of physical and biological systems, the energy
demands of human technology, and the energy resources of the Earth to create sustainable
solutions to real world problems and identify the career opportunities associated with such
solutions.

Formative Assessments:
e Engineering Notes Topic 2.2

Summative Assessments:

e Topic 2.2 Summative
e \Wind-Powered Generator Project



https://docs.google.com/document/d/1Woa3JphcYNbaIWKyfGqzMXMJE48SY0Sfp9_rx05GdZE/edit?usp=sharing
https://docs.google.com/document/d/17UpgN7VGCg2GvDIermAvl3NxkHTKWMEIUH3SmtLhL_8/edit?usp=sharing
https://docs.google.com/document/d/1QLUWr1CR0n8zEIP5rQx2Vr5ew1YvSa_3UF8mB6nnV8A/edit?usp=sharing
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Unit Name: Topic 2.4- Electrical Energy Systems

Topics:
e Ohm’s Law
Kirchhoff’'s Law
Quantitative Models of Direct Current Systems
Quantitative Models of Alternating Current Distribution Systems

School Competencies:
e Professional Environment Skills (Communication - Advanced)
e Multi-Disciplinary Technological & Scientific Understanding (Problem Solving & Analysis -
Advanced)
e Technical Design (Problem Solving & Analysis - Advanced)

Course Competencies:

e Energy and Power: Students use the fundamental principles of thermodynamics to construct
and analyze quantitative models and apply these models to design effective, efficient, and
responsible mechanical solutions to real world problems.

e Professional Practices and Communication: In order to arrive at an effective solution to a
given problem, students practice professionalism guided by professional ethics and
standards, effective communication, and collaboration.

e Problem Solving and Process Thinking: Provided with a problem, students utilize strategic
and systematic design and inquiry processes to guide the development of an effective
solution.

Formative Assessments:
e Engineering Notes Topic 2.4 First Half + Second Half
e DC Motor Carnival Ride Project

Summative Assessments:
e Topic 2.4 Summative



https://drive.google.com/file/d/1P9ayQHip0WEKAuUBLYT97rAdQgQTKN-K/view?usp=sharing
https://drive.google.com/file/d/14w6LGbtn9oW51axzMlaJ-mJHldSB-Alk/view?usp=sharing
https://docs.google.com/document/d/1r-DmcKf9JWXuvVDZqUxCv_dwtcwyFO3JpAeND3NqVN0/edit?usp=sharing
https://docs.google.com/document/d/1EnCUV04DOvETDG4cs8oIIhff0CrbsZZ-GZ9baWkOLB0/edit?usp=sharing
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Unit Name: Topic 2.5- Thermal Energy Systems

Topics:
e Quantitative Models of Thermal Energy Systems

School Competencies:
e Professional Environment Skills (Communication - Advanced)
e Multi-Disciplinary Technological & Scientific Understanding (Problem Solving & Analysis -
Advanced)
e Technical Design (Problem Solving & Analysis - Advanced)

Course Competencies:

e Energy and Power: Students use the fundamental principles of thermodynamics to construct
and analyze quantitative models and apply these models to design effective, efficient, and
responsible mechanical solutions to real world problems.

e Professional Practices and Communication: In order to arrive at an effective solution to a
given problem, students practice professionalism guided by professional ethics and
standards, effective communication, and collaboration.

e Problem Solving and Process Thinking: Provided with a problem, students utilize strategic
and systematic design and inquiry processes to guide the development of an effective
solution.

Formative Assessments:
o t{ee-CubeProject (2022-2023... NOT 2023-2024)
e Engineering Notes Topic 2.5

Summative Assessments:
e Topic 2.5 Quiz #1
e Topic 2.5 Quiz #2
e Topic 2.5 Quiz #3
e Topic 2.5 Quiz#4
+—ThermatEnergy-Chotee Buitd-Project(2022-2023... NOT 2023-2024)
e |ce Cube Design Challenge (2023-2034)



https://docs.google.com/document/d/1YS7cbpZ3Ltq9lLdT5IICDSykHIcKj34d6n6vtoWed_s/edit?usp=sharing
https://drive.google.com/file/d/14vnDZfq5cNt9AYgAiu5of0L5QpwOoQVE/view?usp=sharing
https://docs.google.com/document/d/1PsQ-tqmepOqckZenpbULrpBw64FZY8amG1GwUXO8XmI/edit?usp=sharing
https://docs.google.com/document/d/1KNAsaJMAezwwWGtg8yyHxAOC3yqRZvqd-nbkzhIpDso/edit?usp=sharing
https://docs.google.com/document/d/1RYcDkOXIiVqAz3wx2_NrXjn9Vhbjpllve3HesKSOnuU/edit?usp=sharing
https://docs.google.com/document/d/1KNAsaJMAezwwWGtg8yyHxAOC3yqRZvqd-nbkzhIpDso/edit?usp=sharing,%20https://docs.google.com/document/d/1PsQ-tqmepOqckZenpbULrpBw64FZY8amG1GwUXO8XmI/edit?usp=sharing,%20https://docs.google.com/document/d/1RYcDkOXIiVqAz3wx2_NrXjn9Vhbjpllve3HesKSOnuU/edit?usp=sharing,%20https://docs.google.com/document/d/1mdlGd0snquoyOy0j8VoknWZ0Cv3vtPY01abzmuCRs1w/edit?usp=sharing
https://docs.google.com/document/d/10EXieL3PyHf1fdHw6aAPG3LVNldNV3I2tgIPMlcyd0Y/edit?usp=sharing
https://docs.google.com/document/d/119Zr-NPhPnlx8KdKG88tuVvhWcB4JP3tO5wqicqop4I/edit?usp=sharing

7

Bow High School - Course Map

Unit Name: Topic 2.3 - Energy Storage (not covered 2023-2024)

Topics:
e Contemporary Energy Storage Techniques

School Competencies:
e Multi-Disciplinary Technological & Scientific Understanding (Problem Solving & Analysis -
Advanced)
e Technical Design (Problem Solving & Analysis - Advanced)

Course Competencies:

e Energy and Power: Students use the fundamental principles of thermodynamics to construct
and analyze quantitative models and apply these models to design effective, efficient, and
responsible mechanical solutions to real world problems.

e Ethical Design: Students consider knowledge of physical and biological systems, the energy
demands of human technology, and the energy resources of the Earth to create sustainable
solutions to real world problems and identify the career opportunities associated with such
solutions.

Formative Assessments:
e Engineering Notes Topic 2.3

Summative Assessments:
e “Bow and Arrow” (Vertical Elastic Projectile Launch) Performance Assessment



https://drive.google.com/file/d/1RR5BBL1T3Dk9HdegsAyrU55i-OLB7tuC/view?usp=sharing
https://docs.google.com/document/d/1eJxbhicVpMET5273PJ7CfWWzh0ugC0EPR39EKwOQjGM/edit?usp=sharing

