
In regions without electricity, the pot-in-pot refrigerator is used to reduce food 

spoilage. The device stores water in a medium, usually sand, from which the water 

evaporates to keep food below ambient temperature. To quantify the effects that 

material choice and wind can have in comparison to a bare surface, wet cotton, 

polyester-cotton fabric, and sand, were individually placed on a hot aluminum block. 

Surface temperatures of the block and ambient environment were recorded over 

time under controlled wind conditions. Sand with 3.2 m/s wind cooled the block most 

rapidly with cooling coefficient 7.8 ± 1.2 ∗ 10−4
1

𝑠
. Additionally, both material choice 

and higher wind speed improve the cooling performance with statistical significance.
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Abstract

• Sand at 3.2 m/s wind has best cooling performance,

𝐶 = 7.8 ± 1.2 ∗ 10−4
1

𝑠
, with 95% confidence

• Material choice influences cooling rates with statistical significance

• Cooling coefficient, 𝐶, increases with wind speed
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Newton’s Law of Cooling to 

model temperature on underside 

of aluminum block:

Experimental Method

Experimental setup (without an outer pot 

layer) corresponding to blue box on pot-in-pot 

cooler cross section:

*Surface Temperature Sensors
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Sand with 3.2 m/s, individual trial.

𝐶 = 793.3 ± 0.5 ∗ 10−6
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𝑠
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