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VACCALC

Program to calculate vacuum pressures using a
finite difference algorithm

It has the capabillity of computing the pressure in
various pipes that are connected together

Was built for the B-factory and is useful here
because of the two pipes that go through the
cryostat

Writeup: “ A Method for Calculating Pressure
Profiles in Vacuum Pipes”, SLAC-PEP-II-AP-
NOTE-6-94



Beam Pipe Model

e The program can only do constant cross-
section pipe elements so | had to change
the conic sections into steps of increasing
radius cylinders

 The outgassing rate is taken to be 0.1
nTorrel/s/cm?. This is a fairly good
estimate for a beam pipe that was vented
to dry N,*

*Chen, Liu, “Thermal Outgassing from Stainless Steel Vacuum Chambers”,
Chinese Journal of Physics, vol. 24, No. 1, pg. 29, (1986)



Previous design

Cryostat wall

10 mr1

10cm

~

Pumping starts
5cmin from
the cryostat
wall



Previous design with cylindrical model
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Previous Design

ILC Beampipe Baseline (10/18/11)

IE bp. From IP out. [Press. N2 eq.)
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Incoming Pipe
ILC Beampipe Baseline [1G/13/11]

Incoming beam pipe. (Press. N2 eq.)

START EMD AVE
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Outgoing Pipe

Outgoihg beam pipe. (Fress. N2 eq.)

START EMD AVE
Pressure InTorrl 215.852 LR 70247

Direction of positive Flow —# Flow [nTerril/s] 8EBB.712 3.000 574,947
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Cases studied

* Previous beam pipe design (baseline)
e Improved design (current design)

e Suggested further improvements

— Small (NEG?) pump added just in front of
Beam CAL (total pumping of 10 I/s)

— Small (NEG?) pump added just behind Lumi
CAL (total pumping of 20 |/s)



Pipe 1

Current design with cylindrical model

| Pipe 2

10 mr1

10cm

|
|

\ | Pipe 3
|

The merged section
IS modeled as a
cylinder with the
same Cross-
sectional area




Improved (current design)

ILC Beampipe Improved (10/21/11)

IE bp. From IP out. [Press. M2 eq.)
START END AVE
Pressure InTarrl 143.008 70.625 136.267

Oirection of positive Flow —& Flow [nTorr(l/s] 0000 1320.807 E73.700

140

120 —

100 —

FRESSURE [nTarrl]

80

coo L
CoE
co2o
COFF
Codn
Coac
MERG

FIFE NODE o 2 NODOE

cows
cole
co2s
co2c
CD2E
LCAL
co3ae
cozn

o3 | 1
e | E
lﬂl -

lU‘U . . . . 1 . . . . 1 . . \ . 1

EGG T T T |
400 F 3

200 r
200 F 1

288
300F
200 F

100
70

Conductanca
[milsz1]

Fump zpeed
[LL¢£)sm]

Outgas
[nTorrilsz)sml

] L 2 3
Outges scale Facter= LOGG z meters



Current design (Incoming pipe)

ILC Beampipe Improved (10/21/11)

Incoming beam pipe. (Press. N2 eq.]

START END AYE
Fressure InTorrl 73.628 0000 13.617
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Current design (Outgoing pipe)

Outgolng beam pipe. (Fress. N2 eq.)
START EMND AVE
Pressure InTarrl 79.628 0006 16,637

Direction of positive Flow —& Flow [nTarrils/si] 1002.438 £.000 373017
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Current design with added
pumping just in front of the
beam cal

10 I/s pump/

10 mr1

10cm




Improved (pump in front of BCAL)

ILC Beampipe Improved - Pump 1n Front of BCAL 11G/24/11)

IR bp. From IP out. (Press. N2 eq.)
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Current design with
added pumping just
after the Iymi cal

20 I/s pump

10 mr1

10cm




. Beampproved be h|]nd LCAL)

Improved - Fu behlnd LEAL (10724711
IR bp. From IP out. (Press. N2 eq.]
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Summary

— Ave Pressure (nTorr)
Previous design 217
Current design 136
More pumping (#1 —101/s) 69
More pumping (#2 —201/s) 46



Conclusion

 The present design has an estimated
average IR pressure of about 140 nTorr
from +/- 2.5m

 In order to lower this pressure we would
need to add more pumping

 Two cases are presented which indicate
that a small amount of pumping can make
a significant improvement



