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The extruder is a thermodynamic system, where BEGSS . ANsYs | D7e
most of the power needed to operate the screw Hggzz;gg ) S, Rposesss
is converted into heat. The parameters affecting bt '
the rate of extrusion include the requirement of E et ’ . (b) 430 mm/s, 13K
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barrel temperatures.

the tensile strength of extruded solid hydrogen
is very low and in the range of 1x10° N/m?. The
challenge lies in computationally meshing the

intermeshing zone of counter-rotating screws . :

strudin solid hvdrogen and the non- Figure 1: Comparisons of pressure developed along the !
e _g ydrog extruder for different barrel temperatures at 15 rpm. Area at outlet - 816.32 mm?
Newtonian and temperature-dependent proper- e v 1 v 1

ties of solid hydrogen which further complicates

2 Figure 3: Extrusion
velocities at differ-
ent axial locations
for 300 mm®/ s at 15

rpm.

(b) AP =10 bar, at 430 mm?¥/s, 13K

the operation of cryogenic twin screw extruders. perature of 13 K, the increase in viscous dissipa-

the analysis. We have developed a C_FD n_mdel to predict the i, increases screw temperatures above the

Cryogenics Twin Screw Extruder System  performance of cryogenic twin screw extruders oying ooint (T,.) of hydrogen. All screw temper-
[1]is a theoretically positive displacement pump; using ANSYS POLYFLOW (ANSYS-2019R2 li- 44,65 decrease with barrel temperature at a high
throughput increases linearly with screw speed. censed version installed on ANTYA). The simulation rate of change. This is again due to the change in
The solidified hydrogen pellet can be extruded results showed that the reduction of shear stress oo siress behaviour at a specific temperature
in different ways such as a batch extruder, a value leads to a drop in pressure developed along g1y the melting point. Figure 3 shows the extru-
single-screw extruder, and a twin screw extrud- the extruder. Figure 1 shows the comparison of o, yelocities inside the fluid domain. The simu-
er. A pellet can be a frozen deuterium or hydro- pressure developed along the extruder length for .0 o ¢ this study were carried out using 2
gen isotope [2], cylindrical, and a few millimeters minimum and maximum barrel wall temperatures o acks with 32 cores on ANTYA, taking ~10-
in size. The shear stress and heat transfer dur- ~ of 9 K and 13 K respectively for 15 rpm. The 45 o5 significantly lower than the workstation
ing the flow of solid hydrogen, deuterium, and shear stress of solid hydrogen is higher at 9 K. (36 hours). Future investigation will be based on

neon was measured
by a Couette type
viscometer cell [3]. | gating the cryogenic process of solid hydrogen extru-

Prediction of the simulation of liquid, liquid-solid and solid re-
hydrogen tem- gimes of the hydrogen in the extruder.

perature at the
The torque and pres- | sjon using a twin-screw extruder and developing the | intermeshing
sure had been meas-

ured with high accu-

"ANTYA compute resources had a key role in investi-
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Compilers Available on ANTYA for Popular ANTYA UPDATES AND
Programming Languages: C, C++ and Fortran NEWS
ANTYA has three sets of compilers namely GNU, Intel, and Portland Group, Inc. (PGI). Each 1. New Software Installed

set includes compilers for the most commonly used programming languages, C, C++, and
FORTRAN. Intel compilers are part of the Intel Parallel Studio XE Cluster edition and are li- = Pluto-4.4 module
censed. PGl Compilers can be used when doing GPU programming with OpenACC and are also

licensed. These compilers suits are available through modules to set up the user environment = RASPA2 module
in ANTYA. Open source GNU compilers will give reliable results but the Intel or PGl compilers
may provide considerable performance improvements depending on your code and libraries
being used.

= Paraview-5.7.0 and Ovito

Serial Compilation for Single Core Codes singularity container imag-
Language GNU Compilers Intel Compilers PG Compilers es now available
c = icc pacc = Image Processing pack-
Cit = - p—— ages in python379 module
Fortran gfortran ifort pgfortran, pg77, pg90 2. DDN Storage Controller

Parallel Compilation for MPI Codes issue identified and resolved

Language GNU Compilers (openmpi, Intel Compilers

mpich)
C mpicc mpicc/mpiicc "V‘

C++ mpicxx/mpic++/mpiCC mpiicpc/mpicxx .
. . . . . N Al Bootcamp for Science
Fortran mpif77/mpif90/mpifort mpif77/mpif90/mpiifort .
Series-ll
Syntax Registrations will be open soon
Check the available versions for the GCC, Check the available versions for the open
Intel and PGI compiler suite source compiler suite for MPI
$ module avail gcc $ module avail openmpi . .
Wakefield Production from
$ module avail intel $ module avail mpich

) ) _ o Beam Plasma Interaction
$ module avail pgi Intel has its own MPI libraries and does (HPC e G Month)

not need any 3rd party software.
Example files are available in /scratch/compiles examples.
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Preliminary Estimation of Radionuclides generation in a fusion reactor SHRICHAND JAKHAR
environment for medical and industrial applications
Wakefields are generated in a media when an

Resonance heating at lower hybrid frequency via laser in a magnet- AYUSHI VASHISTHA object moves fast through it. In this image, longi-

B R tudinal field of plasma is represented in a case
The study of unconventional boundary driven mechanism for generat- DEVSHREE MANDAL when an electron beam is propagating with 0.9c
ing magnetic field velocity. Such wakefields are used in PWFA
L o . scheme to accelerate electrons upto GeV ener-
Landau damping in 1D periodic inhomogeneous collisionless plasmas SANJEEV KUMAR gies. The image was generated in Matlab with
PANDEY data obtained from OSIRIS 4.0 simulation run on
Effect of ion population on a toroidal electron plasma SWAPNALI KHAMARU ANTYA (OSIRIS 4.0 used under UCLAVIST-IPR OSI-

RIS Agreement, provided by Dr. Bhavesh G. Patel).
Can a small fraction of mass inhomogeneity decide the fate of Ray- PAWANDEEP KAUR
leigh-Bénard convection cells in 2D Yukawa liquids?
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