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Task A: TASCA working group
Differential pumping and gas control

Main idea of work

* Windowless operation of separator

Main questions:
* pressure — 0.3 — 2 mbar
* purity
* exhaust
* recycling
* construction
* control
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Structure scheme of TASCA gas-vacuum system
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Structure of TASCA gas-vacuum system

Target box
Volume 2
Collimators:

C1D=10mm L=140mm| C2 D =13mm L=300mm

Diagnostic

box 1
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Diagnostic
box 2

C3 D=18mm L=300mm Accelerator

P1=1mbar=100Pa P2 P3 Beam-line
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s — B
Q2 Q4
Root High flow Turbo
Booster Turbo Pump
Separator + Pump Pump
Target box
Volume 1 Q2 =S(root) =360 m3/h Q4=S{TPU400)=3201lis Q6= S{TPU1600)=2800 lis
WKP450 (360 He) He He
WHKP1000 {800 He)
WKP2000 (1600 He)
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Programm for differencial pumping system calculations

i TASCA_Diff_pump_system_AIl1.vi

File Edit Operate Tools Browse ‘Window Help
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Equations used In calculations:

1. Viscosic flow:

Q, =rD4dP/256nL [m3/s],
n=1.86*107° [kg/(m *s)] — viscosity of Helium at t=20°C
D — diameter of collimator in m
L- length of collimator in m
P — pressure in Pa.

2. Molecular flow:

Q. = (1/6)*(2rKT/m)1/2*D3/L [m?/s],
K = 1.38*1023 J/K - Bolzman constant

I — absolute temperature in K

D — diameter of collimator in m

L- length of collimator in m
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Structure of test stand
of TASCA gas-vacuum system

Diagnostic box 0 Diagnostic box 1 Diagnostic box 2

Colimators: 1 C2 C3
N2 D =10mm L=150mm D=13mm L=300mm D =16mm L=300mm
He
P1 I P2 | I P2 ] P4
. _u _}; o5
@ = —
Q2 Q4 Q6
l l — —T l T
Root High flow
Booster Turbo Turbo
Testbox  Pump Pump Pump

Q2 = S{WKP250) = 250 (200)m3/h Q4 = S(TPU400) =400 (320)Iis Q6 = S{TPU1600) = 575(460) lis
N2 He N2 Ne N2 He
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Test of differencial pumping system with N,

C1 c2 C3
D =10mm L=1560mm D =13mm L=300mm D =16mm L=300mm
P1 P2 u P3 u P4
— L | M | i |
WO e WKP250 TPU400 TPU1600
or N2 Q1 Q2 Q3
Q1 = S{WKP250) = 250 (200)m3/h Q2 = S(TPU400) = 400 (320} lis Q3 = S(TPU1600) = 575(460) Iis
N2 He N2 Ne N2 He
QO I/min Pl P2 mbar P3 mbar P4 mbar QI | Q2 | Q3
exp | calc mbar exper calcul exper calcul exper calcul m/h| s | Vs
0.21 | 0.26 1 7.7%102 | 6.0%102 | 4.8*%104 | 2.2*10* | 5.7%10¢ | 5.8*107 | 250 | 400 | 575
0.66 | 1.0 2 2.1*101 | 2.3*10°1 | 3.2*%103 | 1.3*103 | 1.3*10-> | 4.5%10¢6 | 250 | 400 | 575
1.24 | 2.1 3 3.4*101 | 5.0%10°! [ 7.5*%103 | 4.6*103 | 1.5*10°> | 1.4*10> | 250 | 400 | 575
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Test of differencial pumping system with He

P4

TPU1600

|

2L Q1 Q2 Q3

QO I/min P1 P2 mbar P3 mbar P4 mbar QI | Q2 | Q3
exper | calc mbar exper calcul exper calcul exper calcul m/h| Vs | Us
0.15 | 0.1 | 0.62 | 1.0¥10" | 3.0%10-2 | 1.5%104 | 2.4*103 | 9.0*10¢ | 2.4*10° | 200 | 320 | 460
041 | 032 | 11 | 1.9%10!" | 1.0*10! | 4.0*10-4 | 8.4*104 | 1.3*10> | 8.2*%10:6 | 200 | 320 | 460
0.87 | 1.00 2 5.0¥10°1 | 2.8*10! | 8.7*%103 | 3.6%10-3 | 1.5*10-> | 3.5%10 | 200 | 320 | 460
0.15 | 0.09 | 0.62 | 1.0*10! | 1.0*10-" | 1.5*10* | 1.0*10* | 9.0*10° | 1.0*10> | 45
0.41 | 0.3 11 | 1.9*10-" | 1.9*10-" | 4.0%10° | 1.4*107 | 1.3*10> | 2.0*10> | 80
0.87 | 0.85 2 5.0¢10-! | 5.0*10°" | 8.7*%107 | 9.0%10° | 1.5*10* | 1.0*10* | 80
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Test of differencial
pumping system
with He and N2

P1

P2

Qo0 N \l/
S(doc) = Q1 = 250 — N2 He Gl

200 — He - 80% oA o
Ql1(He) I/min | P1 P2 mbar Q1 m3/h QO(N,) I/min P1 P2 mbar
exper | calc | mbar | exper calcul calc exper | calcul | mbar | exper calcul
0.38 | 0.25 1 2.*101 | 7.5*102 70 0.23 | 0.26 1 9.1*102 | 6.2*102
0.93 | 0.9 2 5.7101 | 2.7*101 100 0.67 1.1 2.1 | 2.2*101 | 2.6*10-2
189 | 25 | 3.5 1. 7.7*101 150 2.09 3.5 2 5.8*10-1 | 8.3*101

plus | oil | pump:

035 | 025 | 1 1.3*107 | 7.5*10° 100
0.97 | 0.9 2 277107 | 2.7710" 200
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Main questions
in differencial pumping system with He

1. Maximum pressure In the target chamber
- 0.3 -2 mbar ???

2. Capacity of pumping of ROOT Booster Pump:
WKP 500
WKP1000
WKP2000

3. Dry or Oil pump, as a backing pump
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