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ONPAR Paper Task: 
Cool Clothes 

Some people who work in hot conditions, like road construction, warehouses, or outdoor athletes, 
wear “cooling vests” to help them avoid heat stress at work. A basic design is a vest with pockets 
inside to hold instant cooling packs. Create a prototype of a cooling vest that will cool to a 
temperature between 50°F – 60°F.  

Engineers need to think about who will use their design solutions. 

1. Identify  user for your vest: _______________________________________________

2. Circle the two most important constraints, or limitations, for your design. You may use the
blank spaces to add your own ideas based on your ideal user:

Easy to wear Low-cost Easy to change cooling packs 

Light weight Sustainable materials Can also be used with hot packs 

Trendy  Easy to clean  

____________________________________      ____________________ _________________ 
              your idea #1 (optional) your idea #2 (optional) 

3. Use words and pictures to create a model of your user wearing a vest with at least four pockets
for placing cold packs. Use arrows to show how thermal energy moves in the system.
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Your class collaborated to research some substances for creating cold packs. Each experiment 
started at 70°F. The information is summarized in the table below: 

Starting Substances Product Price per 
pound 

Ending 
Temperature 

Mass per 
cold pack 

A Ammonium nitrate + 
water Mixture $13.99 53°F 60g 

B Potassium chloride + 
water Mixture $10.99 57°F 12 g 

C Sodium bicarbonate + 
citric acid New substances $11.99 39°F 40 g 

D Iron + oxygen 
(with water) New substances $13.25 120°F 65g

E Sodium bicarbonate + 
water Mixture $1.79 64°F 12g

4. Annotate the table using the criteria and constraints.
Criteria:           cools to 50°F - 60°F  Cross o  any options that  the criteria 

Constraint #1: _______________________ Star  
           From the front page 

Constraint #2: _______________________ Circle  
  From the front page 

5. Explain your Optimal Solution. Support your explanation with data using some of the terms
from the word bank.

better than    worse than   even though        trade-  

 

A / B / C / D / E 

   __________________________________________________________________   

___________________________________________________________________________________

_ 6. Describe your optimal solution. Check all that apply:
Endothermic Exothermic 

Releases energy (energy exits) Absorbs energy (energy enters) 

Chemical reaction Not a chemical reaction 
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My design will use ___________. It is optimal because _________________
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