
Name _________________________ Spring Term 2017-2018  - Engineering Boot Camp

Minor Project - Design a Thermos-style container that can minimize the loss of thermal energy. 
-Mason-style jar to hold a sample of water 
-Small plastic box 
-Student choice of materials must be contained within the plastic box, and allow for access to the lid of 
the jar.

Required Tasks
Design - 15 points 
- Research and sketch 

your ideas.

- Consider;


- Insulation Values

- Methods of Thermal 

Transfer

- Build Methods

- Cost

- Usefulness of the 

finished project

- Your final design and 

product must match.

- All design steps will be 

submitted.

Build - 15 points 
- Produce the project 

you have designed

- Update the design 

when changes are 
necessary


- Match the 
specifications of the 
challenge.

- Access to water

- Access to 

temperature probe

- Complete the box by 

the assigned date


Calculate - 20 points 
- Heat Transfer Rate 

(Watts) 

- after 5 minutes

- after 1 hour

- after 3 hours

- after 5 hours


- Total Heat Lost by the 
Container in 5 hours 
(Joules)


Improve - 20 points 
- If you were instructed 

to build a second box:

- Explain in a short 

paragraph what could 
be done towards 
improving your results.


- Explain in a short 
paragraph what could 
be done towards 
improving your design 
and the usability or 
marketability of the 
project.

_______ / 30  ________ / 30 _______ / 20  _______ / 20 

Additional Comments:
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Calculations: 

Water Measurements and/or Calculations

Volume (in mL)

Mass (in grams)

Starting Temperature (t=0 s)

Final Temperature (t = 18000 s)

Q: Heat Lost (in Joules) 

H: Heat Flow Rate (in Watts)

H (at 5 minutes)

H (at 60 minutes)

H (at 180 minutes)

H (at 300 minutes)
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Explain how thermal energy is transferred by conduction. 

What did you do with your box to avoid this form of heat loss?


Materials:


	   Minimum thickness 	  R-Value 	  


	   Minimum thickness 	  R-Value 	  


	   Minimum thickness 	  R-Value 	  


	   Minimum thickness 	  R-Value 	  


	   Minimum thickness 	  R-Value 	  


	   Minimum thickness 	  R-Value 	  


Explain how thermal energy is transferred by convection. 

What did you do with your box to avoid this form of heat loss?


Explain how thermal energy is transferred by radiation. 

What did you do with your box to avoid this form of heat loss?
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Explain what improvements could be made if you were to build a second box.

• What changes in your design would help to maximize the thermal energy stored 

inside?  Be specific in why you would make each change, and what the predicted 
outcome could be.


• What changes in your design could make this easier to use, or a better selling 
product?



