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Principle and tasks
The viscosity of a gas relates to its
resistance to flow. It is determined
by the rate of transfer of the flow
momentum from the faster moving
layers to the slower ones.

The so-called transpiration methods
provide a convenient way of measur-
ing gas viscosities. In the approach
used here, the rate of flow of the gas
is recorded by monitoring the evacu-
ation of a vessel through a capillary
tube under a constant pressure dif-
ferential. Using simple gas kinetic
theory, the molecular diameter for
the gas can be estimated.

LEC 01 Kinetic Theory

H-base -PASS- 02009.55 2

Support rod, l = 750 mm 02033.00 1

Universal clamp 37715.00 4

Right angle clamp 37697.00 3

Gas syringe holder with stop 02058.00 1

Gas syringe, 100 ml, with 3-way cock 02617.00 1

Capillary tube, glass, di = 0.15 mm, l = 100 mm 40582.00 1

Security bottle with manometer 34170.88 1

Water jet pump 02728.00 1

Rubber tubing, vacuum, di = 6 mm 39286.00 3

Hose clips, d = 12…20 mm 40995.00 2

Stop watch, digital, 1/100 s 03071.01 1

Weather monitor, LCD 87997.01 1

Vernier calliper 03010.00 1

Fine control valve 33499.00 1

Silicone grease, 100 g 31863.00 1

Compressed gas, nitrogen, 12 l 41772.04 1

Compressed gas, carbon dioxide, 21 g 41772.06 1

Compressed gas, hydrogen, 12 l 41772.01 1

Compressed gas, helium, 12 l 41772.03 1

What you need:

Gas viscosity: Estimation of molecular diameter
P3010201

What you can learn about

� Kinetic theory of gases
� Mean free path
� Transport properties
� Laminar and turbulent flow
� Poiseuille’s formula
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