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Abstract: Cryopump finds application in space research, fusion research, and LIGO etc. To achieve high vacuum in the large volume vessels like ITER, helium cooled cryopumps are used. For pumping the gases like nitrogen, oxygen, water vapour, argon except for hydrogen and helium, 80 K sorption cryopump can be used. A temperature of ~ 20 K is required for

pumping nitrogen gas by condensation and ~ 80 K temperature for pumping by adsorption on the activated charcoal coated surfaces. Various 80 K sorption pumps (AGASTYA) are developed indigenously at Institute for Plasma Research (IPR) and finding applications for pumping water vapour in the thermo-vac chamber of SAC-ISRO and SST-1 at IPR, India. SST-1 has
the vacuum vessel of ~ 23 m° volume that encloses Plasma Facing Components (PFCs) of surface area ~ 40 m* exposed to plasma. During baking of PFCs, major evolved gas is water vapour, a customized AGASTYA 500 was designed, fabricated, tested and installed on the radial port of the SST-1. The design was analyzed for the temperature of the different components
using ANSYS™ and also, the pumping speed was estimated using Molflow+ simulations. Experimentally, the pumping speed for water vapour and nitrogen gas was found to be ~ 26000 litre/sec and ~ 3300 litre/sec, respectively. Integration of the AGASTYA with the existing vacuum system of SST-1 resulted in reduction of the partial pressure of water vapour from

4.4 x 10°to 1.3 x 107" mbar during baking of the PFCs at 230 °C temperature. The design, thermo-structural analysis, molflow analysis, experience of, testing and operations will be discussed systematically to show the applicability of the AGASTYA pump in large volume vacuum chambers.

[Development of 80 K Sorption Cryopump: AGASTYA 500: Pumping Speed Testing of AGASTYA 500 Installation of AGASTYA 500 to SST-1 Tokamak
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