
FYSS320 – Vacuum techniques 
 

Exam, 30.8.2013 
 
 
Short, concise answers are preferred.  
Vastaukset voi antaa myös Suomen kielellä. 
 
 
Problem 1. 
Let’s assume a cubic-shaped vacuum chamber with a length of the inside wall equal to 20 
cm. Assume two pressures: 

a) 10 Pa. 
b) 10-5 Pa. 

In both cases, describe the amount of the rest gas, its composition and the state. Explain how 
the heat is transferred in the rest gas and list means to reach such a vacuum.  
 
 
 
Problem 2. 
a) Discuss shortly different sources of gas load in the vacuum system. 
b) Explain shortly the principle of gas ballast.  
c) Is it possible to measure the absolute partial pressure of the certain gas component by 
using the rest gas analyzer? Present a short justification for your answer.  
 
 
 
Problem 3.  
Two thermally isolated vacuum chambers have a common wall with an aperture diameter 
equal to d. Absolute temperatures of chambers are T1 and T2.  
 
a) Show that diffusion coefficients D1 and D2 have the following dependence: 
D1/D2 = (T1/T2)3/2 , when d  >>  <λ> and <λ> is an average collision distance of molecules. 
 
b) Show, that the pressure and density of the gas are different in different chambers and 
those can be expressed as  
ρ1/ρ2 = (T2/T1) 1/2  and  P1/P2 = (T1/T2)1/2, when d  <<  <λ> 
 
 
 
Problem 4.  
A vacuum chamber should be pumped down from an atmospheric pressure to high vacuum. 
For this purpose it is connected to a pumping station containing a turbo molecular pump, a 
roughing pump and necessary valves, etc. Draw a layout of the typical connection to vacuum 
system and name all components. Describe means to prevent oil diffusion, if any, to the 
vacuum system.  
 
 



Appendices: 
 

 
 

 
 
Unit Pa 
bar 105 
Torr = mmHg 133.3 
atm 1.013×105 
psi 6.89×103 
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                Conductance in compressible flow 
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                   Conductance in laminar flow 
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             Conductance in molecular flow 
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