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250 kW turbinas virzita, skaitliski optimizéta, ciklonveidiga plasma divos kub.m izkauséta Na spon-
tani veido magnétisko lauku guzi ka tas notiek Zemes kodola un citos Debesu kermenos. Startéjot
turbinu visupirms redzam apkartéja 0.000017T limena DC lauka deformaciju. Tad peksni pievienojas
definétas frekvences AC signals ar strauju piesatinajumu lidz pat 0.1T. Turbinu vienmérigi griezot Na
silst un lauks krit lidz frekvence vairs nav samanama. Neregulars lauks saglabajas 0.00001T limeni
kameér turbinu neaptur. Visam tam ir detalas kuras apskatisim referata.

Dissolution in oral drug delivery systems, project ModelDrug: overview
and first results on custom OpenFOAM CFD solver validation.
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Dissolution plays an important role for the oral delivery of drug products. An interdisciplinary
project ModelDrug was founded by the Latvian Council of Science and deals mainly with mass
transport from tablets in vitro and in silico. Depending on the dosage and aimed drug release rate,
tablet structure can be modified by the addition of filler substances or other variations of morphology.
Mass transport often occurs on different scales - first, by release of filler micro-particles from the
tablet with further disintegration and drug release in the free flow. Theoretically, by controlling
process variables, an optimal fine-tuned tablet design for particular medical cases is possible. In
practice, tablet design and quality control are still time and labour-consuming tasks , poorly suited
for per-patient base adjustment.

Hydrodynamics plays a critical role in mass transport simulations in related systems. Thus CFD-
based methods for formulation-predictive dissolution testing of the dissolution process are becoming
more popular nowadays. Predictive meta-modeling based on representative full-scaled CFD models
is one of the goals of an ongoing project.

Recent project achievements include fine mass-transport simulations by using custom build Open-
FOAM solver for tablet dissolution of a single component (paracetamol) in the USP2 apparatus. High
Schmidt number, impeller rotation and turbulence described by the Large Eddy Simulation approach
yield an additional numerical complexity. Experimental validation of simulations at different rota-
tional speeds and tablet locations is underway. Reduction of a number of CFD model cells by the
introduction of a model for concentration sublayer is considered.

Acknowledgement: Zalu piegades sistému $kianas profila pétisana, lietojot hierarhisku modelu kédi
(ModelDrug)/Hierarchial model approach and experimental validation for typical drug discovery
system dissolution profile predictions (ModelDrug) (Nr. 1zp-2023/1-0078)
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Rigas dinamo eksperiments ir viens no daziem eksperimentiem pasaulé, kuros ir sasniegta mag-
nétiska lauka pasierosme elektrovadosa skidruma kustibas rezultata, jeb realizéts MHD dinamo.
Kop$ pirmas palaisanas 1999.gada eksperiments ir realizéts daudzas reizes un rezultati ir atkarto-
galéja rezima pat vairak neka 200 kW mehaniska jauda. Pie tam, lai mazinatu kavitacijas paradibas,
iekartai jastrada ar virsspiedienu. Vienlaikus pats eksperimentalais tilpums sastav no vairakam
neriséjosa térauda koncentriskam ¢aulam, kuram elektrodinamisku apsvérumu dél jabut planam.
Tas rada jautdjumu par $o ¢aulu mehanisku stabilitati. Iekartu konstrugjot, tas nav ticis apskatits.
Tas un ari citas tehniskas nepilnibas vairakas eksperimenta sesijas ir rezultéjies ar avarijam. Ipasa
uzmaniba japievér$ strauji mainigas skidruma plasmas rezimiem, taja skaita hidrauliska trieciena
paradibai.

Modeleksperimenti termoelektriskas magnetohidrodinamikas paradibu
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Metalu aditiva razo$ana (AM) ir jauna tehnologija par kuru ir nepiecieSsami pétijumi un uzlabojumi,
lai ta varétu konkurét ar pasreiz metalurgija pielietotajam metodém. Metalu AM procesa laika lokali
tiek pievadits siltums un tiek izkauséts izmantotais razosanas

materials, rezultata veidojot mazu $kidra metala apgabalu. Termoelektriskas stravas

ar aréja magnétiska lauka iedarbibu var ietekmét izkauséta skidra metala plasmu. Kusanas

mazo mérogu deél ir grati veikt tieSus novérojumus un mérijumus, tapéc pielietota skaitliska mod-
elésana ar Comsol, kopa ar modeleksperimentiem. Modeleksperimenti tiek veikti ar dazadu metalu
pussféram, kuras ir silditas un ievietotas aksiala vai transversa magnétiska lauka, rezultata noveérojot
$kidra gallinstana plasmu uz virsmas. Ar kobalta pussféru tika veiki eksperimenti pie dazam mag-
nétiska lauka vértibam. Izmantojot eksperimenta mérogosanu veiktos eksperimentus var izmantot
metalu AM procesa izpétei.

Microstructure Control in Additive Manufacturing Using Mag-
netic Fields and Strategic Scanning
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The use of magnetic fields in laser additive manufacturing leads to thermoelectric magnetohydro-
dynamics (TEMHD). This phenomenon takes place in meltpools where the applied magnetic field
interacts with the thermoelectric currents generated by large temperature gradients and induces
flow. The melt flow governs the heat and mass transport and impacts the meltpool morphology.
Scanning strategy can also modify the meltpool dynamics and solidification microstructure. To ex-
plore these phenomena a bespoke numerical code TESA (ThermoElectric Solidification Algorithm)
has been employed. It is a parallel multiscale code that uses the Cellular Automata and Lattice
Boltzmann methods. The results show that the numerical model can capture the competition be-
tween the TEMHD and Marangoni flow resulting in deep and narrow or shallow and wide meltpool
shapes. Furthermore, time-dependent magnetic field and laser power scanning strategies lead to
transient meltpool dynamics and they impact the final alloy microstructure.
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