APPLIED ION SYSTEMS

High Vacuum Engineering Calculations

Small-Scale Multipurpose High Vacuum System V5 Design
System Conductance and Effective Speed - Transitional Flow with Argon at 20C, 107-2 Torr

1.) Diffusion Pump
- Max Pumping Speed of Diffusion Pump @ 10/-2 torr (derived Estimate for Argon)

> }Sdiff(k) = 98 l/sec‘

2.) Transitional Flow Conductance for Diffusion Pump to Water Cooled Baffle Adapter (@ 20C)
-> Conductance of Pipes in Transitional Flow

_ D | 1+1.25D/A
Cy = Cm(0.0736/1 + —1+1.55D/A)

Ck = transitional flow conductance

Cm = conductance for molecular flow = Chafie_adapter = 952.872 I/s
D = diameter (cm) = 12.70

A = mean free path at average pressure (P=10"-2 torr) (cm) = 0.5
C, = 2554.351 l/sec

> ‘Ck(baffle_adapter) = 2554.351 l/se(:‘

3.) Transitional Flow Conductance for Water Cooled Baffle (@ 20C)
-> Conductance of Pipes in Transitional Flow

_ D | 1+1.25D/A
C, = Cm(0.0736/1 + —1+1.55D//1)

Cx = transitional flow conductance

Cm = conductance for molecular flow = Cpasie = 954.483 I/s

D = diameter (cm) = 18.415

A = mean free path at average pressure (P=10"-2 torr) (cm) = 0.5
Ci =3360.2301/sec

> [Crbasfie) = 3360.230 1/sed

4.) Transitional Flow Conductance for Diffusion Pump to 6” Conflat Adapter Plate
-> Conductance of Pipes in Transitional Flow

_ D | 1+1.25D/A
Cr = Cm(0.0736/1 + —1+1.550/,1)

Cx = transitional flow conductance

Cm = conductance for molecular flow = Cagapter = 590.580 I/s

D = diameter (cm) = 10.16

A = mean free path at average pressure (P=10"-2 torr) (cm) = 0.5
C, =1363.035 l/sec

> [Crprate adaptery = 1363.035 1/sed




5.) 6” to 2.75” Conflat Zero Clearance Reducer
-> Conductance of Pipes in Transitional Flow

_ D | 1+125D/A
C, = Cm(0.0736/1 + —1+1.55D/A)

Cx = transitional flow conductance

Cm = conductance for molecular flow = Cregucer = 79.409 I/s

D = diameter (cm) = 3.988

A = mean free path at average pressure (P=10"-2 torr) (cm) = 0.5
C, =111.805 l/sec

> [Cr(cross) = 111.805 1/sed

6.) Transitional Flow Conductance for 2.75” Conflat 4-Way Cross
-> Conductance of Pipes in Transitional Flow

_ D | 1+1.25D/A
C, = Cm(0.0736/1 + —1+1.5513/,1)

Cx = transitional flow conductance

Cm = conductance for molecular flow = Ceross = 24.442 1/s

D = diameter (cm) = 3.556

A = mean free path at average pressure (P=10"-2 torr) (cm) = 0.5
C, =32.899 l/sec

> [Cr(cross) = 32.899 1/sed|

7.) Transitional Flow Conductance for 2.75” Conflat Gate Valve
-> Conductance of Pipes in Transitional Flow

_ D | 1+1.25D/A
Cy = Cm(0.0736/1 + —1+1.55D/l)

Cx = transitional flow conductance

Cwm = conductance for molecular flow = Cgate vave = 49.311 I/s

D = diameter (cm) = 3.556

) = mean free path at average pressure (P=10"-2 torr) (cm) = 0.5
C,=66.372 l/sec

> ‘Ck(yate_valve) =66.372 l/sec‘

8.) Total System Conductance

- Conductance of Pipeline
1 1 1 1 1 1

1

Ck(pipeline) B Ck(baffle_adapter)  Ck(baffle)  Ck(plate_adapter)  Ck(reducer)  Ck(cross)
! 1

Ci(pipeline) T 2554351 @ 3360.230 1363.035 111.805 + 32.899 66.372

Ck(pipeline) = 17.912 l/sec

> Cripipetine, = 17-912 1/sed

-> Effective Pumping Speed of the System

Ck(gate_valve)



1 1 1

Setky  Chpipeline) ~ Sdiff(o)
S __ Ci(pipeline) XSdif f (k)

e(k) Cr(pipeline) TSdif f (k)
Ck(pipeline) =17912 l/s

Sdiff(k) = 98 l/S
Se(k) = 15. 144 l/S

> [Seky = 15.144 1/sed




