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Pneumatic Characteristics of Marmot Burrows and Research on Biomimetic Ventilation Systems

Wang Yinyuan

Abstract: Inspired by Illustrated Fluid Dynamics, I designed a ventilation system that operates without additional power. The study

involved designing three models: two ducts (A and B) based on Bernoulli's principle and one traditional electrically powered fan

as a control. Test results showed that the B-type duct with double-arc surfaces outperformed the A-type duct with a single-arc sur-

face. A linear relationship was observed between external wind speed and airflow velocity in the ventilation ducts, with the B-type

duct achieving a slope of 0.58 (meaning 1 m/s of external wind induces 0.58 m/s of airflow), compared to 0.24 for the A-type duct.

In smoke extraction experiments compared with the traditional fan, the no-power duct performed slightly less efficiently, taking an
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average of 35 seconds to clear smoke versus 30 seconds for the traditional fan. However, the no-power duct remains operational at

all times without being affected by power outages. The preliminary research has yielded promising results, leading to the design of a

more refined airflow system that simulates the ventilation effects of marmot burrows. In daily applications, the system utilizes Ber-

noulli's principle to enable slow air exchange when wind is present. In emergencies, it can efficiently extract smoke, thereby enhanc-

ing survival capabilities.

Keywords: Marmot burrows; Bernoulli's principle; Smoke; Air exchange; Exhaust ventilation
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