TECHNISCHE
@ UNIVERSITAT
DRESDEN

The imbedded video Vacuum Techno|ogy
streams of this

document are hosted WS 20/ 21

b (11 'd °

Saxony” Before Virtually presented

starting the lecture Lecture 11 ) Jan. 19' 2021

please logon with your
ZIH ID and password
here:

Prof. Dr. Johann W. Bartha

Login

Inst. f. Halbleiter und Mikrosystemtechnik
Technische Universitdt Dresden

Anmeldung mit Hochschul-
Freischaltung)

Just click on the Login After Login at VCS Start

above, it bringsyouto ~ Watching I'st stream of the >
the web-page lecture here "VTLlla 12:29



https://videocampus.sachsen.de/m/a96bdee00b0efd766a34484cc4f7243694f049ec8a09d8aee5073d1fdcd79e9111eb4663aa7eafaa3dd7ba72ad9ea57aaf56b0a4fbcc36afef9331d5d54b9329
https://videocampus.sachsen.de/login

TECHNISCHE
@ UNIVERSITAT
DRESDEN

This document including the
contained video streams is only
available to students of the lecture
.Vacuum Technology”
at TU-Dresden.

It must not be copied and published
outside of TUD!

It is intended for
TUD internal use only!




UNIVERSITAT Review L10

DRESDEN

0. Introduction

Air pressure as a force to the walls of an empty container

1. Gas kinetic

Pressure as momentum transfer, Mol & Molvolume, Pressure units Partial pressure, Boltzmann Velocity&Energy distribution,
Impingement rate, monolayer coverage time, mean free path collision rate

2. Pressure Ranges

Viscous, Knudsen, Molecular flow, Rough-, Medium-, High-, Ultrahigh-Vacuum, Heat conduction

3. Vacuum technical terms

Pumping speed, pumping power, gas-flow, residence time, gas flow conduction, impact on tube dimension

4. Vacuum generation

Genealogy of pumps, working principle, rotary plunger, rotary vane, roots
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IR Claw pump

DRESDEN

1 Rofaren 4 Ausputfschlitz

Atmosphere down to ~ 103 mBar  :iioe .
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D) ismecs Diaphragm pump
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The ,specific” (surface related) pumping speed of an ideal pump is though
Smax = Smax/ A = FUpean  for example in 1/(s-cm?)
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smax 4

Unnean U, (Ar)= 394 m/s = 3940 dm/s

% Urean = 985 dm/s - dm?/dm2 = 985 |/(s-dm?) =

Smax

9.85 |/(s-cm?)

The specific pumping speed of an ideal pump depends on the gas
species. In this sense, lighter gases show a higher specific pumping
speed. However due to the working principles of real pumps, this
advantage is mostly not realized. (see later turbo- or cryo pump)
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Assuming an efficiency of 50% (S,.,=0.5 S,..) how large is the effective
pumping speed of such a diffusion pump with a flange size of 1m in

diameter for Ar @ RT?

Smax (Ar) = 9.85 |/(s-cm?)  ~50% of that
Srea= D 1/(s-cm?)

A=rénw = 7854 cm2

S =S4 A = 39270 |/s
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