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O Towards the aim of developing pump with large pumping speed of the  Cryo-panel Solid
orﬁi‘er of 1 L/(s-cm2) or above for gases like hydrogen and helium through
physical adsorption, development of activated carbon based sorbents like
granules, flocked fibres, knitted and non-knitted cloth sphere was carried
Out.
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Type: ScHe
Pressure — 4 bar
Temperature — 4.5 K.

d To investi‘g‘ate the pumping speed offered, a test facility SSCF (Small Scale
Cryopump 'F.gcility) was set up. SSCF measures pumping speed as per

, Material — SS 316L
international standards. Hydroformed cryopanel ( an indigenous technology Valve »‘ -
developed in India) of size ~500 mm x 100 mm were tested in SSCF. development m &~ |
(Under Development) o Y N ™
 The system compri'se.s a dome mounted with gauges, calibrated leak valve, CRYO-PUMP :

gas analyser, sorbent adhered to cryopanel etc. The cryopanel was shielded Development | ‘
by specially designed chevron baffles. |
L Pumping speed measurements were carried out for gases like hydrogen,
helium and argon at a constant panel temperature in the pressure range of
1E-7 to 1E- 4 mbar, and pumping speed was found to be in the range of
2000 L/s for a pressure range 1E-6 to 1E-4 mbar, and 4000 L/s for pressure
range 1E-7 and below for a pumping surface area of ~1000 cm? thus giving

an average pumping speed of about 2 L/(s-cm2). Structural design
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. SMALL SCALE CRYO-PUMPING FACILITY (SSCF) & EXPERIMENTAL RESULTS
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Flow & thermal

L Using the Monte Carlo codes, SSCF was modelled and simulation studies
performed. Parameters like sticking coefficient, capture coefficients

affecting the pumping speed were studied. 700 1.0E+1 1.00€+04
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CONCLUSION: The development of SSCF involved characterizing th\selected materials for operational requirements and drastic environmental conditions. The QA and QC of the materials was tested at the facilities FADS, OGMS, DGMS to qualify for vacuum and cryogenic environment. Simulation methodology for transmission probability analysis was established and tested on an experimental system
with various geometrical configurations. The motive behind Small Scale Cryo-Pump (Pumping Speed 2000 I/s) was to check the pumping speed offered as per AVS standard, as a step towards quantifying with respect to standards. Finally, aimed to cover the physics and engineering validation arena to go ahead for Multi-panel Cryopump (MPCP-08) development.



