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Design Challenge-Design a coffee cup 

(May take more than one class period.  Students may experiment at home.)

Problem / Need: How can I keep my coffee hot for a relatively long period of time (a)

without spending a bundle of money on fancy stainless steel cups, (b) without hurting the

environment by dumping paper or styrofoam cups every time I drink coffee, (c) with a

cup I can make at home, and (d) will last a lifetime?

Approach:

A. Specify the design requirement(s), constraints, and criteria (measures of merit).

Design a cup that keeps coffee at or above 750C, 20 minutes after pouring

(requirement). Use only styrofoam chips, plastic wrap, duct tape, cardboard, and

aluminum foil to insulate an 8 oz. tin cup (material constraints). The cup should not

cost more than $5 (financial constraint). The “best” cup (among the several that might

be developed) would be the one that keeps coffee at the highest temperature 20 minutes

after pouring (measure of merit).

B. Search for and study existing solutions. What kinds of coffee cups are available

(paper, styrofoam, glass, tin, ceramic, stainless steel, plastic, insulated, with and without

cover)? How well do they perform? Which one is the best and why?

C. Brainstorm different ways that you can combine the materials you are allowed to use,

to best insulate your tin cup.

D. Analyze potential solutions. Start by analyzing your test results from step B. Make a

table showing coffee temperature for each cup tested, at 30 -second intervals. Plot

temperature as a function of time for each cup. Superimpose all the curves on the same

graph for easy comparison. Are these curves in agreement with theory (Newton’s law of

cooling)? If yes, what is the cooling constant for each cup? If not, why not? How many

different methods can you use to estimate the cooling constant for each cup? Which

method is the most accurate? Can you predict how your proposed design will perform

compared with the existing cups?

E. Develop and test two or three models. Do your predictions match your test results? If

not, why not?

F. Select your “best” cup. Develop detailed 3-view scaled drawings and final

specifications, along with some description of your design, so that anyone interested can

make the cup on their own.
