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Agenda
● Problem Definition
● Functional Requirements and How to Achieve Those
● Evaluating Selection Criteria
● Concepts and Ratings
● Next Steps and Questions
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On average, buildings in America 
lose 25% of energy through windows 
which is causing typical household 
owners and renters to pay more in 
heating and cooling every year.

The Problem
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The Problem
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Quantifying Insulation
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Functional Requirements
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Installation
Levels of Modification
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How - Mechanical 
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Concept Generation - Expand Selection 
Criteria
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Concept Generation - Expand Selection 
Criteria
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Concept Generation - Expand Selection 
Criteria
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Concept Development

● Mechanical and Electrical designs were considered separately 
for this stage

● Any matchup would work  simplified 
screening process
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Mechanical Concepts

Concept M1 - Air Compressor
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Mechanical Concepts

Concept M2 - Linear Induction Motor
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Mechanical Concepts

Concept M3 - Garage Door
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Mechanical Concepts

Concept M4 - Servomotors
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Mechanical Concepts

Concept M5 - Venetian Blinds
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Mechanical Concepts

Concept M6 - Counter Weights
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Mechanical Concepts

Concept M7 - Lead Screw
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Mechanical Concepts

Concept M8 - Trifold
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Mechanical Concepts

Concept M9 - Belt Drive
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Mechanical Concepts

Concept M10 - Car Window
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Mechanical Concept Screening
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Mechanical Concept Scoring - First draft
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Mechanical Concept Scoring - Second Draft
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Mechanical Concept Scoring - Third Draft
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Mechanical Concept Summary
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Electrical Concepts
Known/Dependent

● Controller - XMC4200
● Motors - Mechanical

Needed Electrical Components

Independent/Need Designed

● Power Supply(ies)
● Temperature Sensors
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Power Supply Concepts
Convert 120 VAC to power for motors, controller, and sensors

Screening Criteria

● Efficiency
● Cost
● Size of Components
● Isolated (for safety)
● Multiple Outputs

Power Supply Base Model



32

Power Supply Concepts

Concept E1: Three Buck Converters

Example DC-DC Buck Converter
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Power Supply Concepts

Concept E2: Flyback Converter

Example DC-DC Flyback Converter with Multiple Outputs
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Power Supply Concepts

Concept E3: Forward Converter Design
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Power Supply Concept Screening
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Power Supply Concept Scoring
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Temperature Sensor Concepts
Accurately measure temperature inside and outside the house

Screening Criteria

● Accuracy
● Cost

Temperature Sensor Base Model
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Temperature Sensor Concepts

NTC Thermistor ProbeRTD Probe Thermocouple Probe
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Temperature Sensor Concept Screening
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Temperature Sensor Concept Scoring
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Electrical Concept Summary
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Final Concepts- Summary
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Next Steps and Final Deliverables

● Functioning Prototype
● Poster for Virtual Design Showcase (4/22/21)
● Final Design Document (4/22/21)
● Final Project Presentation (4/22/21)
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➔Does the team’s progress align 
with Ma2 expectations?

➔Any input on the top 3 mechanical 
concepts?
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Thank you!

Any Questions?
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