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Application on Dimensional Analysis in the Teaching of

Thermodynamics and Statistical Physics

Lan Shanquan

(College of Physical Science and Technology, Lingnan Normal University, Zhanjiang.Guangdong 524048)

Abstract: Thermodynamics and statistical physics

a comprehensive course, involving mechanics,

thermotics, electromagnetism, optics, quantum mechanics and so on. This course is difficult to teach and study.

Especially the relationship between macro physical quantity and micro physical quantity is complex and difficult to

understand. However, dimensional analysis can solve this problem. Based on the dimension of physical

quantities, it is easy to find the relationship between various physical quantities or verify the correctness of the

formula. This paper introduces the application of dimensional analysis in thermodynamics and statistical physics

through the solution of three problems. namely, the wall collision number of ideal gas, the state equation of

photon gas and the degenerate pressure of free electron gas at zero temperature. It can be seen that dimensional

analysis helps students understand the laws of physics and their corresponding mathematical expressions, and also

helps students cultivate their ability to analyze and solve problems.

Key words: dimensional analysis; thermodynamics and statistical physics; ideal gas; photon gas; free electron

gas; teaching
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