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This is the abstract template for the 12 International Conference on Supercritical Fluid

(Supergreen 2022). Please follow these instructions to prepare your abstract.

1)

2)

3)

4)

5)

Page format

Prepare one page abstract in A4-size. Top, bottom, right and left margins are set to
25.4 mm. ‘Times New Roman’ or similar fonts are used throughout the abstract.
Title

Title should be centered and presented in 14 pt, bold with a fixed line spacing of 20
pt. Leave one-line space after the title. The first letter of words in title should be capitalized
except for articles, short prepositions, and conjunctions.
Author name(s)

Author name(s) are centered and presented in 12 pt with a fixed line spacing of 20 pt.
The corresponding author should be labelled with ‘*’ and the presenting author should be
underlined.
Affiliation(s)

Affiliations are centered and presented in 10 pt with a fixed line spacing of 20 pt.
Leave one-line space after the affiliation.
Abstract

Abstract is presented in 12 pt with a fixed line spacing of 20 pt. The text should be
justified left and right. Figures and tables could be included in the abstract with the

sequential numbering. All figures and tables are accompanied with a caption.
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An Investigation on Phase Transitions in a Supercritical CO2 Dry Gas Seal
HBERSR CO, L E T PRIEET
by Cong Zhang, Jinbo Jiang, Xudong Peng & Xuan Zhang
College of Mechanical Engineering, Zhejiang University of Technology, Hangzhou, 310023,
China

Abstract

Dry gas seals with extremely low leakage are the preferred sealing technology in the
supercritical carbon dioxide (SCO,) Brayton cycle. However, dry gas seals are subject
to a significant risk of CO2 phase transitions on the seal face, which has yet to be
numerically investigated. A comparison study of SCO, dry gas seals with two typical
inlet temperatures is presented in this paper. The seal clearance, leakage rate, and gas
mass fraction under different inlet pressures and inlet temperatures are analyzed,
along with further insights into the CO, expansion process. Some operating and
design considerations for CO, dry gas seals to avoid going through the liquid and two-
phase states are finally discussed. The results indicate that liquid CO, and two-phase
CO; appear on the seal face when operating near the critical temperature.
Vaporization of CO2 always occurs near the inner radius of the seal face. The CO,
expansion processes can be decomposed into two slowly decreasing stages and a
rapidly decreasing stage. The starting point of the rapidly decreasing stage plays an
essential role in CO, phase transitions. Both low pressure and high temperature help

avoid CO; on the seal face transitioning to the liquid and two-phase states.

Keywords: Supercritical carbon dioxide, Dry gas seal, Phase transition, Expansion

processes

BERIHGE : https:/www.tandfonline.com/doi/abs/10.1080/10402004.2022.2085641

Tribology Transactions >Latest Articles




Antioxidant, Antimicrobial and Antibiofilm Properties of Glechoma
hederacea Extracts Obtained by Supercritical Fluid Extraction, Using Different

Extraction Conditions
AEZERFRG N8I EIERS 2 EEHFAZIY) WAt - mMEMREYEEY
by Daniela Gwiazdowska *,Pascaline Aimee Uwineza 2,Szymon Frak ! Krzysztof
Jus$ ! Katarzyna Marchwinska |, Romuald Gwiazdowski* and Agnieszka Waskiewicz >
! Department of Natural Science and Quality Assurance, Institute of Quality Science, Poznah
University of Economics and Business, Niepodleglosci 10, 61-875 Poznan, Poland
2 Department of Chemistry, Poznan University of Life Sciences, Wojska Polskiego 75, 60-625
Poznan, Poland
3 Research Centre for Registration of Agrochemicals, Institute of Plant Protection-National
Research Institute, Wiadystawa Wegorka 20, 60-318 Poznan, Poland

Abstract

Glechoma hederacea var. longituba is a herbaceous plant from the Lamiaceae tamily,
used in herbal medicine. In this work, we aimed to assess the total phenolic content,
antioxidant, antimicrobial and antibiofilm activity of extracts obtained from G.
hederacea via supercritical dioxide extraction with methanol as a co-solvent under
different extraction conditions. The results showed that the activity of the obtained
SC-CO; extracts is strongly dependent on the extraction temperature. Significantly
higher total polyphenol content, as well as antioxidant and antimicrobial activity
towards bacteria and yeasts, was observed in the extract obtained at 40 °C, compared
to extracts obtained at 50 °C and 60 °C; however, antifungal activity against
filamentous fungi was not dependent on the extraction conditions. Antimicrobial
activity also depended on the microorganism type. Higher sensitivity was exhibited by
Gram-positive bacteria than by Gram-negative bacteria, with S. aureus and P.
aeruginosa being the most sensitive species among each group. The most susceptible
fungi were Candida albicans and Sclerotinia sclerotiorum. The antibiofilm activity
was differentiated and depended on the extraction conditions, the microorganism and
the method of biofilm treatment. All tested extracts inhibited biofilm formation, with
the extract obtained at 40 °C showing the highest value, whereas only extract obtained

at 60 °C efficiently removed mature biofilm. View Full-Text

Keywords: antioxidant activity; antimicrobial properties; biofilm; Glechoma

hederacea; plant extracts; supercritical fluid extraction

BRI © Appl. Sci. 2022, 12(7), 3572; https://doi.org/10.3390/app12073572




Application of the Integrated Supercritical Fluid Extraction—-Impregnation
Process (SFE-SSI) for Development of Materials with Antiviral Properties
BEBRAMBENBALE (SFE-SS) ERETNESMEIER
by Ivana Lukic " Jelena Pajnik 2, Jakov Nisavic °>,Vanja Tadic* Erika Vagi > Edit
Szekely > and Irena Zizovic *

! Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4, Belgrade, Serbia
2 Innovation Center of the Faculty of Technology and Metallurgy, University of Belgrade,
Karnegijeva 4, 11200 Belgrade, Serbia
3 Faculty of Veterinary Medicine, University of Belgrade, Bulevar Oslobodenja 18, 11000
Belgrade, Serbia
Institute for Medical Plant Research “Dr Josif Pancic”, Tadeusa Koscuska 1,Belgrade, Serbia
3 Department of Chemical and Environmental Process Engineering, Budapest University of
Technology and Economics, H-1521 Budapest, Hungary
¢ Faculty of Chemistry, Wroclaw University of Science and Technology, Wybrzeze
Wyspianskiego 27, 50-370 Wroclaw, Poland

Abstract

The integrated supercritical fluid extraction—impregnation process (SFE-SSI) was
performed to fabricate material with antiviral properties against the herpes simplex
virus (HSV). Cotton gauze and starch/chitosan polymer films (SCF) were
impregnated with components extracted from Melissa officinalis at 10 MPa and 40 °C
using a green medium, supercritical carbon dioxide (scCO2). The influences of the
processing mode regarding the flow of the supercritical fluid through the system, and
the mass ratio of the plant material and the solid carrier, on the impregnation yield

of M. officinalis extract were studied. The results revealed that the introduction of a
fresh amount of CO; into the system enabled the highest impregnation yield of 2.24%
for cotton gauze and 8.71% for SCF. The presence of M. officinalis extract on the
surface of both impregnated cotton gaze and SCF was confirmed by FTIR and GC
analyses after the re-extraction of the impregnated samples. The M.

officinalis impregnated materials showed a strong inhibitory effect against Bovine

herpesvirus type 1 (BHV-1). View Full-Text

Keywords: Melissa officinalis; supercritical extraction; supercritical

impregnation; antiviral activity

BRHGE : Processes 2022, 10(4), 680; https://doi.org/10.3390/pr10040680
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Computational Model Development for Hybrid Tilting Pad Journal Bearings
Lubricated with Supercritical Carbon Dioxide
HBiER _SbEEEa ol ERamEmEN T B EIHE
by Syed Muntazir Mehdi ' and Tae Ho Kim >
! Department of Mechanics and Design, Kookmin University, Seoul 02707, Korea
2 School of Mechanical Engineering, Kookmin University, Seoul 02707, Korea

Abstract:

Fluid film bearings lubricated with supercritical carbon dioxide (sCO.) eliminate the
infrastructural requirement for oil lubricant supply and sealing in turbomachinery for
sCO:z power systems. However, sCO’s thermohydrodynamic properties, which
depend on pressure and temperature, pose a challenge, particularly with
computational model development for such bearings. This study develops a
computational model for analyzing sCO:-lubricated tilting pad journal bearings
(TPJBs) with external pressurization. Treating sCO» as a real gas, the Reynolds
equation for compressible turbulent flows solves the pressure distribution using the
finite element method, and the Newton—Raphson method determines the static
equilibrium position by simultaneously calculating forces, moments, flow rates of
externally pressurized sCO;, and pressure drop due to flow inertia. The finite
difference method solves the energy equation for temperature distribution. The
density and viscosity of sCO; are converged using the successive substitution method.
The obtained predictions agree with the previous and authors’ computational fluid
dynamics predictions, thus validating the developed model. Hybrid lubrication
increases the minimum film thickness and stiffness up to 80% and 65%, respectively,
and decreases the eccentricity ratio by up to 65% compared to those of pure
hydrodynamic TPJB, indicating significant improvement in the load capacity. The
bearing performance is further improved with increasing sCO» supply pressure. View
Full-Text

Keywords: tilting-pad journal bearing; hybrid lubrication; supercritical carbon

dioxide; load capacity

BRIZKR : Appl. Sci. 2022, 12(3), 1320; https://dei.org/10.3390/app12031320




Static and Rotordynamic Characteristics for Two Types of Novel Hole-Pattern —

Seals Operating in Supercritical CO2 Turbomachinery
EHBERSR COBimMM PETHNMEREARTHHNFRNEY NESEN
by Zhigang Li, Zhuocong Li, Jun Li, Zhenping Feng
Institute of Turbomachinery, School of Energy & Power Engineering, Xi'an Jiaotong
University, Xi'an 710049, China

Abstract

In this paper, two novel hole-pattern seals were assessed for applications at the
balance piston in a 14 MW supercritical CO; turbine, focusing on the improvement of
the seal leakage and rotordynamic performances. These two novel hole-pattern seals
were derived from the conventional straight-through hole-pattern seal (HPS) with the
same sealing clearance, diameter, axial length, hole diameter and depth, including a
stepped hole-pattern damper seal (SHPS) and a grooved hole-pattern damper seal
(GHPS). To enhance the seal net damping capability at high inlet preswirl condition, a
straight swirl brake also was designed and employed at seal entrance for each type
seal. A comprehensive assessment and comparison was conducted on the
conventional HPS and the present two novel hole-pattern seals (SHPS and GHPS)
with a static concentric rotor. The leakage flow rates, rotordynamic force coefficients,
cavity pressure, and swirl velocity developments were analyzed for three hole-pattern
seal designs with/without swirl brakes at two inlet preswirl ratios (0.1, 0.5), using a
transient computational fluid dynamics (CFD)-based perturbation method based on
the multiple-frequency elliptical-orbit rotor whirling model and the mesh deformation
technique. To take into account of real gas effect with high accuracy, a table look-up
procedure based on the National Institute of Standards and Technology (NIST)
database was implemented, using an in-house code, for the fluid properties of CO> in
both supercritical and subcritical conditions. Results show that the present two novel
hole-pattern seals have better sealing capability, especially for the GHPS seal which
leaks less by a factor of 44%. In general, the GHPS seal possesses the lowest positive
effective stiffness, highest effective damping, and the lowest crossover frequency of
60—70 Hz, especially at high inlet preswirl case. From a viewpoint of the rotor
stability and unbalance sensitivity analysis, the GHPS seal without entrance swirl

brake is a better seal design scheme for the balance piston seal in sCO; turbine.

BRI : J. Eng. Gas Turbines Power. Jul 2022, 144(7): 071006 (14 pages)
Paper No: GTP-21-1636 https:/doi.org/10.1115/1.4054374




Supercritical Fluid Application in the Oil and Gas Industry: A Comprehensive
Review
HBERFREE QRN XARITENER | REEREE
by Praskovya L. Pavlova ", Andrey V. Minakov >3, Dmitriy V. Platonov !, Vladimir A.
Zhigarev
! and Dmitriy V. Guzei '

!Institute of Oil and Gas, Siberian Federal University, 660041 Krasnoyarsk, Russia
2 Department of Thermophysics, Siberian Federal University, 660041 Krasnoyarsk, Russia
3 Kutateladze Institute of Thermophysics, SB RAS, 630090 Novosibirsk, Russia

Abstract

The unique properties of supercritical fluid technology have found wide application in
various industry sectors. Supercritical fluids allow for the obtainment of new types of
products with special characteristics, or development and design of technological
processes that are cost-effective and friendly to the environment. One of the
promising areas where supercritical fluids, especially carbon dioxide, can be used is
the oil industry. In this regard, the present review article summarizes the results of
theoretical and experimental studies of the use of supercritical fluids in the oil and gas
industry for supercritical extraction in the course of oil refining, increasing oil
recovery in the production of heavy oil, hydraulic fracturing, as well as processing
and disposal of oil sludge and asphaltenes. At the end of the present review, the issue
of the impact of supercritical fluid on the corrosion of oil and gas equipment is
considered. It is found that supercritical fluid technologies are very promising for the
oil industry, but supercritical fluids also have disadvantages, such as expansion or

incompatibility with materials (for example, rubber). View Full-Text

Keywords: supercritical fluid; enhanced oil recovery; carbon dioxide; supercritical
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Abstract

The technological opportunities enabled by understanding and controlling microscale
systems have not yet been capitalized to disruptively improve energy processes,
especially heat transfer and power generation. The main limitation corresponds to the
laminar flows typically encountered in microdevices, which result in small mixing
and transfer rates. This is a central unsolved problem in the thermal—fluid sciences.
Therefore, this work focuses on analyzing the potential of supercritical fluids to
achieve turbulence in microconfined systems by studying their thermophysical
properties. In particular, a real-gas thermodynamic model, combined with high-
pressure transport coefficients, is utilized to characterize the Reynolds number
achieved as a function of supercritical pressures and temperatures. The results indicate
that fully turbulent flows can be attained for a wide range of working fluids related to
heat transfer applications, power cycles and energy conversion systems, and
presenting increment ratios of O(100)O(100) with respect to atmospheric (subcritical)
thermodynamic conditions. The underlying physical mechanism to achieve relatively
high Reynolds numbers is based on operating within supercritical thermodynamic
states (close to the critical point and pseudo-boiling region) in which density is
relatively large while dynamic viscosity is similar to that of a gas. In addition, based
on the Reynolds numbers achieved and the thermophysical properties of the fluids
studied, an assessment of heat transfer at turbulent microfluidic conditions is
presented to demonstrate the potential of supercritical fluids to enhance the
performances of standard microfluidic systems by factors up to

approximately 50x50x.
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