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Background 
Information

What is the THEC system?
Regulate the temperature with 
zero-emissions via the natural 
geothermal exchange of energy



Design Process



Empathize
1. Research about context
2. Formulate questions
3. Interview
4. Transform answers into needs
5. Group needs into aspects
6. Classification of order of importance



Define



Ideate
Our 3 subsystems: 

Subsystem 1: Air inlet 

Subsystem 2: Chamber box and piping 
system 

Subsystem 3: Furnace blower, 
distribution, and thermostat



Ideate
3D model of the inlet, 
chamber box and pipes 
system:



Prototype 1



Goal of Prototype 1

To confirm the overall dimensions and to 
get a visual of how all the systems will 
interact once assembled.

Focus on mechanical aspects and metrics

Cheap materials and easy to make



Prototype 2



1st Air Inlet Design



Heat Transfer
To cool from 30°C to 23°C:
-Total length of pipes: 90 in
-Diameter of pipes: 0.75 in
-Heat transfer: 8.4 J/L of air
-Air flow: 45.5 m/s



Prototype 3
Final Design



Air Inlet
Function: 
Allows external air to enter into the 
system
Features:
Manual adjustable shutters
Slanted top 
Easy to manufacture
Material:
Sheet metal 



Chamber Box 
Function: The chamber box contains the inner pipe and is buried 6ft underground. 
It is the intermediate between the air inlet and the furnace blower at the house.
Features:
Insulated
Light weight
Adjustable enclosure with lid
Material:
Plastic box

ENTRY

EXIT



 Inner Pipes
Function:  Air circulation is enclosed inside the box and heat exchange process occurs
Features:
Use of zip ties: Holds in position 
Prevents rotation of joints
Seals leaks around the joints
Materials: 
0.75” diameter vinyl pipe
17 elbow joints
18 zip ties 



Outer Pipes 
Function: Deliver the heated or cooled air to 
the furnace blower
Features: 
-Connection from chamber box to house
-Connected to sump pump to remove 
condensation

Material: 
-0.75” diameter vinyl pipe
-2 elbow joints
-2 T Joints Sump Pump Fan Blower

Outer Pipe



Furnace Blower and Electronics 

Potentiometer

LCD Display Temperature Sensors
Arduino

Fan



https://docs.google.com/file/d/1UIZVQvrLUM9onzT0IN3mZbl0GHmGnAT9/preview


Final 
Testing



Testing Process
Is the designed system capable of cooling the house? 







Obstacles 
- Uncertainty of the project at times
- Time/group management problems
- Choice of materials
- Electronics: Wiring/Fan



Lessons Learned
- How to manage time better
- How to work better with group
- Divide group tasks
- Manufacturing designs
- Using Design Process



Questions???


