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Organization
English is the official language of science

Groups of two or three people (all 5 tables must be full!)

Two hands-on labs in 2 sessions (physics in the kitchen)
• 3 hours today - heat transfer in potatoes
• 3 hours next week - elasticity of pasta



Evaluation
40% Participation

60% Scientific poster based on one of the two experiments
• simulation of a scientific conference
• done in groups
• delivered by April 2nd on Ametice
• presented individually to us + Prof. Anne Laurence Beurtheret

April 19th 
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Collect the data and check that you reproduce the results



Session 1:
Heat tranfer – How long does it 

take to cook a potato?



Cooking food

Time

?
Weight



Internal target temperature

Cooking food

Starch gelatinization Protein coagulation Cheese pasteurization



Cooking potatoes

80% Water 

2% Protein and Fiber 

18% Starch

At 58℃ to 66℃ starch gelatinizes
• becomes edible
• becomes translucent

The potato is cooked when its center reaches 65℃
Structure, processing, and properties of potatoes – Lloyd et al. - 1992 - 
Standard Experiments in Engineering Materials Science and Technology

Perfect for out goals
• almost spherical
• cheap
• easy to measure the heat 

transfer (around 60ish ℃)



Spherical potato model

Temperature field Thermal diffusivitySpherical potato

Solution for an uniform sphere in a heat bath

Temperature diffusion equation

A simple and low-cost experimental method to determine the thermal diffusivity of 
various types of foods – Wang et al. - 2022 - Am. J. Phys. 90, 568–572



Spherical cooked potato

Spherical potato

Cooking time is proportional to size squared



The experiment
For a given time    (use your phone’s stopwatch):
1. Boil one potato for a given amount of time 
2. Cut the potato in half
3. Measure with a caliper the width     of the cooked ring of the potato

Detailed instructions in 
the experiment file



Expectation         

Peter Barham – The Science of Cooking – 2004 – Journal of Chemical 
Education 81 (4), 488 
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