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(1) Shape — (a) cylindrical®, (b) cubic, (c) rectangular®,
(d) spherical etc..

(2) Size —
(a) diameter - width - length
(b) material

(c) height from base to highest point
(excluding top ports)

(d) wall thickness (the more symmetric
the less thickness you need)

(3) Define the port —

(a) choose a focal point (sample location)

(b) choose the azimuthal angle

(c) pole angle

(d) port length

(e) termination (design the type of ports)
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(1) conductance in viscous flow

a. It depend on the pipe used. Conductance
) o . (> c, A +11C;)
b. It becomes 2* times if pipe diameter twice. ——
10 10 5Lisec

c. It becomes 0.5 times if pipe length twice.

(2) conductance in molecular flow
a. It becomes 2° times if pipe diameter twice.

b. It becomes 0.5 times if pipe length twice.

Series conductance 1/C,,, = 1/C, + 1/C, (Lsec)

R : total conductance

Parallel conductance C,,,=C,+ C,(L/sec) G : the combined pipe conductance

System conductance 1/R =1/C + 1/S S : the conductance of the pump

Pumping speed (L/sec) : volumetric pumping capacity, S=V/
Throughput (forr-L/sec) : vacuum pumping capacity, Q =PS=PV/t
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Speed of gas molecules: for air (80% N, +20% O,) at 20 °C

8kT
v=_[——=500m
7= o =50

Mean Free Path: F19 8 H &
The average distance that a molecule travels between collisions

,1=5"10_3

cm

= P(torr)

for molecules of 3 A diameter

5 —500M
and v =500 4

P =760 torr A=
P =1 torr A=
P =10 torr A=
P =10%torr A=

700 A
50 um
5cm
50 m
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I 1

1.1
S, C S,

D = diameter, in cm

L = length, in cm

C = conductance, in ¢/s
S, o

connecting tube, conductance C =12 — %‘:’“O'ec‘“af

S 2 example 1 example 2

D=15cm D=10cm | |
L=20cm L=20cm
C=2025s C=6000/s
S,=401¢s S,=273 s

Pump is expensive. Tube is cheap.
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@ molecular flow, D ~5 c¢m, P < mtorr

D4

A=5cm@ 1 mtorr

C=180— Psv @ viscous flow, P > mtorr

D = diameter, in cm
L =length, in cm
C = conductance, in (/s

P,, = average pressure, in torr

@ D ~5cm, L = const

viscous

molecular
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g
dt
dP
dt Vv
P=Pe"”"

Why it take

AN rta

equation for the throughput

example

V =1000¢
S=500¢/s
=28

every 2.3 1, 10 x pressure drop
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_ totalamount _ 1.8x10'torr ¢
initialrate 10 *torr //s

2.3 =115 hr to reduce 10x pressure

=1.8x10°s=50hr
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- 18x10'torr?
102 torr 4/ s

=1.8x10’=0.5hr

to P =10 torr, Py/P = 105 At=1.‘ln%=ll.5hr

is only ar
tb}us longerT.
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