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A THEORETICAL APPROACH OF THE EQUIVALENT SOURCES ME THOD APPLIED
TO NOISE BARRIERS

SEBASTIAN PARLAC*, CONSTANTIN ONESCU?, ION IORGA SIM  N?,
IOAN TEF NESCU®
1University of Piteti, Department of Applied Mechanics, 110040, Rif&komania,
seby kwo@yahoo.fr, costi_onescu@yahoo.com
2University of Piteti, Department of Physics, 110040, PiteRomania, ioniorgasiman@yahoo.com
3National Institute of Cryogenics & Isotopic Techogies, 240050 Rm.Valcea, Romania, istef@ icsi.ro

ABSTRACT

The main contribution of noise levels in citiesaday road traffic. The strongest source for ahdovehicles is
most often the tyre-road contact. This source sitlose to the ground is fortunate with respecsécondary noise
abatement measures, such as absorbing road suréaaesise barriers.

In this paper the equivalent sources method (ESMhown to be applicable to a noise barrier problerhe
insertion loss can be significantly improved thrbugptimization. To optimize a barrier’s insertioosk for a given
height by modifying the boundary conditions isiclift with existing methods. By using the (ESMhsaia optimization
can be performed in a straight-forward manner. Tdmaount of improvement depends on barrier geomeiry,

impedance of the surrounding ground and on theueagy.
Keywords Traffic noise, noise barrier, insertion loss, opization, equivalent sources method (ESM),

boundary element method (BEM).

HIGH-PRECISION **C AND **0 MEASUREMENTS BY CONTINUOUS
FLOW -ISOTOPE RATIO MASS SPECTROMETRY (CF-IRMS) IN
ROMANIAN WINES CHARACTERIZATION

DIANA COSTINEL , ROXANA IONETE, RALUCA VREMERA,
VASILE STANCIU
National R&D Institute of Cryogenics and Isotopiechnologies — ICSI Rm. Valcea, Research &
Development Department — ICSI Rm. Valcea, Str.dilzm. 4 OP 4, CP 10, Rm. Valcea, cod 240050,
Romania, e-mail: dianacostinel@yahoo.com

ABSTRACT

Wines characterization is an important problem tach isotopic analysis by continuous flow- IRMS
has made a significant contribution. The use of srgsectrometry (MS) to determine the ratios of Istab
isotopes in bio-molecules now provides the meamsdee the botanical and geographical origin of alev
variety of foodstuffs — and therefore, to authertdcand eliminate fraudlhere is a strong need for reliable
and validated methods to ensure compliance witth segulation and to protect the interests of the
consumer.

The right to producing wines with an appellation ofigin is garanted by the Ministry of
Agriculture, based on proposals made by the Natiddffice of Vine and Wine (starting with the 1993
vintage year). The Ministry of Agriculture, the Maial Office for Vine and Wine, and the Nationat&arch
Institute grants the authentication of the winethwaippellation of origin.

The present paper emphasize the for **0/**0 and *C/*°C from wines, using a new
generation Isotope Ratio MS, CF-IRMS Delta V Plosypling with a three flexible continuous flow
preparation device (GasBench Il and TC Elementsdlyser).



STABLE ISOTOPE SIGNATURE (D/H, *%0/*°0) IN A
HYDROLOGIES STUDY

COSTINEL DIANA *, VREMERA RALUCA !, Prof. Phd. VOICU VLAD GRECU ?
National R&D Institute of Cryogenics and Isotopiecfinologies — ICSI Rm. Valcea, Research &
Development Department — ICSI Rm. Valcea, Str.dizimm. 4 OP 4, CP 10, Rm. Valcea, cod 240050,
Romania, e-mail: diana@icsi.ro
2 University Bucharest - Faculty of Physics, Depanttnaf Atomic and Nuclear Physjdsddress - Platforma
M gurele, Str. Fizicienilor nr. 1, CP Mg - 11, Buclkest-M gurele, RO - 76900, Bucharest

ABSTRACT

Environmental isotope hydrology is a relatively nigsld of investigation based on isotopic variasoobserved
in natural waters. These isotopic characteristiesd& been established over a broad space and tiale.sthey cannot
be controlled by man, but can be observed andpnéted to gain valuable regional information on thrégin, turnover
and transit time of water in the system which oftamnot be obtained by other techniques. The cbstuoh
investigations is usually relatively small in comipan with the cost of classical hydrological stesli

The main environmental isotopes of hydrologicakiiest are the stable isotopes deuterium (hydrogen-2
carbon-13, oxygen-18, and the radioactive isotopé#gim (hydrogen-3) and carbon-14. Isotopes of foggn and
oxygen are ideal geochemical tracers of water beeatheir concentrations are usually not subjectthange by
interaction with the aquifer material. The stablater isotopes (°0 and D) in precipitation are the basis for the
reconstruction of paleotemperatures due to the gogpilinear relationship between mean annual a&mtperature and
the mean isotopic composition of precipitation.

The present paper emphasize the for D/H and*®0/*°0 from precipitation and river water
samples using a new generation Isotope Ratio Maest®meter in Continuous Flow (CF-IRMS) Delta W
coupling with a GasBench Il preparation device.

Key words:stable isotope, global meteoric water line, CF-IRMS

NEURO-FUZZY AND KNOWLEDGE-BASED EXPERT SYSTEMS IN RI SK
MANAGEMENT

MIHAI ANGHEL, MARIA DUMITRESCU, VASILE TANISLAV
National R&D Institute for Cryogenics and Isotofeschnologies ICIT
Uzinei Street 4, 240050 Rm.Valcea, Romania
mihai.anghel@icsi.ro, dmaria@icsi.ro, tani@icsi.ro

ABSTRACT

Risk assessment using artificial intelligence téghes can reduce costs and confer agility to theisilens.
When knowledge is intricate, fraught with uncertigis or little known about the inter-variable retaships, Neuro-
Fuzzy and Knowledge-Based Expert Systems can Wal adegathering disperse information and accuminigt
certainty about a fact. Frequently the knowledgepifessionals as well as field observations is itfen source of
information to establish a knowledge base capabkevaluating critical situations.

This work describes a new methodology to sole arglysis problems using Fuzzy and Knowledge-Based
Expert systems with application in the risk managem



NATURAL JUICES AUTHENTIFICATION BY GC-MS

MONICA CULEA ', ANDREEA-MARIA |IORDACHE % ONUCCOZAR *
! University Babes-Bolyai, 1 Kogalniceanu, 400084j®lapoca, Romania
e-mail: mculea@phys.ubbcluj.ro
“National R&D Institute of Cryogenics and Isotopiechinologies — ICSI Rm. Valcea,
Research & Development Department — ICSI Rm. VaegaUzinei, nr. 4 OP 4, CP 10,
Rm. Valcea, cod 240050, Romania, e-mail: andrestaiche @icsi.ro

ABSTRACT

A simple and rapid GC-MS method for the detectibradulteration of natural fruit juices is
presented. The method consists of the analysiteddl patterns and it is a useful rapid approach fbe
fruit juices control by GC-MS .

A GC-MS analytical method is described for someinajuices analysis. The fingerprint of sterols
was used to characterize the natural juice. Thé fuice was extract by using hexane (or petrolegltas a
solvent. The fruit juice extracts are separatedadRtx-5MS capillary column, 15 m x 0.25 mm, 0.2%ilmm
thickness, using a 24 min temperature program f66AC (1min), 16C/min to 308 in the SCAN mode. The
following conditions were followed: transfer linenperature: 25UC; injector temperature: 25C; ion
source temperature 280; Splitter: 10:1. Electron energy was 70eV andsasioin current 100pA.

Keywords adulteration, sterols, GC-MS

PARAMETERS THAT INFLUENCE THE PEM FUEL CELL PERFORM ANCE

ELENA CARCADEA ', D. B. INGHAM?, |. STEFANESCU?, ROXANA IONETE *,
H. ENE® B. NICOLESCU®
'National Institute of Cryogenics & Isotopic Techogies,
240050 Rm.Valcea, Romania, lili@ icsi.ro
University of Leeds, Centre for Computational FlDignamics,
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% National Institute of Cryogenics & Isotopic Teclogies,
240050 Rm.Valcea, Romania, istef@icsi.ro
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® Institute of Mathematics of the Romanian Academy,
014700 Bucharest, Romania, Horia.Ene@imar.ro
® University of Pitesti, Faculty of Mathematics, Ruonia,
nicolescubogdan_n@yahoo.com

ABSTRACT

The performance of a PEM fuel cell is determinedskyeral parameters, which describe fundamental,
electrochemical and physical properties of the fuel layers, operational conditions, geometry astcucture of the
flow field. One parameter that could strongly ifhce the PEM fuel cell performance is the perméglaf the porous
layers.

A three-dimensional, gas-liquid two-phase flow eldtas been developed and used to simulate the- mult
dimensional, multi-phase flow and transport phenaanie a proton exchange membrane (PEM) fuel cedl also the
cell performance. The numerical model implementedrluent 6.3, using the Fuel cell 2.2 Module, igpa&ale of
simulating all phenomena that are taking placedesPEM fuel cells.

The paper presents some results obtained for @mge< in which we are varying the permeability of ga
diffusion layers and catalyst layers. Simulationsrev carried out for two permeabilities of the posolayers,
respectively 18 (nf) (case 1) and I¥ (nf) (case 2), in order to see the influence of thasameter for the water
formation and transport. Thus, the work presenteaesults important for the two-phase model: tr&riiutions for



water mass fraction at the interface between thedarcathode and the membrane, water content, liguaitbr activity
and local net water flux per proton in the membrahigrough this study, our main goal was to obtainoptimum value
of the porous layers permeability in order to inase the uniformity in distribution of reactant sigscand current
density over the active area.

GREENHOUSE GASES EFFECTS ON GLOBAL WARMING

DIANA FLORESCU, GILI SAROS, ROXANA IONETE, VASILE STANCIU
National Institute R&D for Isotopic Separation a@dyogenic Technology — ICSI Rm. Valcea, Department
of Research and Development — ICSI RM. VALCEAUSinei, nr. 4, OP 4, CP 10, E-mail address for

author: dianaf@icsi.ro

ABSTRACT

Today, air quality monitoring has an essential gan the environment monitoring system, atmosphere
representing the proper environment to spread thleifants.

The paper presents a theoretical study of atmosgdiér pollutants levels and their negative effeatsder
global warming.

STUDIES REGARDING BEHAVIOUR OF SINTERED MATERIALS
ON ISOTOPES SEPARATION — 1. CRYOGENIC EXPERIMENTAL PLANT

FLOAREA POP, CORNELIA CROITORU, IOAN STEFANESCU,
CONSTANTIN CIORTEA, SEBASTIAN BRAD, GHEORGHE TITESC U,
VASILE STANCIU, MIHAI CULCER, MARIANA ILIESCU
National R&D Institute for Cryogenics and Isotogeschnologies ICIT Ramnicu Valcea,
Uzinei no.4 Street, mail code 240050, PO 4, POBRI0, Valcea, Romania,
e-mail: pop.floarea@icsi.rohttp://www.icsi.ro

ABSTRACT

On isotopic separation plants from Romania, expental or industrial plants, the distillation colms were
equipped with structured packing. This packingadtices a low pressure drop comparative than rangacking.
Structured packing was manufactured from phosplr®tmonze for water distillation and stainless stiel hydrogen
distillation (cryogenic distillation). Isotopes saation by distillation is more difficult than othenixtures, because its
separation factor is very small. For this reasontipes separations require great amounts of pacKig height of
transfer unit, that is efficiency measure of tlygild-vapour contact element, depends on the spexifface of packing.
Sintered materials offer higher contact surfacenthansintered materials. The paper presents cryagéioratory
plant, built in our institute for studies regardingehaviour and performance of sintered materials isotopic
separations.

Keywords isotope, cryogenic distillation, sintered materia



USEFUL FUELS OBTAINED BY THERMOCHEMICAL
CONVERSION OF BIOMASS

ELENA DAVID
Institute of Cryogenics & Isotope Technologies, B&X 10, Rm.Valcea, Code 240050, Romania,Tel. + 40
250 732744; Fax: + 40 250 732746, E-mail: david@ics

SUMMARY

D/T RATIO IN DT MIXTURE ON LIQUID PHASE USING DIELE CTRIC CONSTANT
AND ELECTRICAL CONDUCTIVITY MEASUREMENTS

MIHAI CULCER*, MARIANA ILIESCU*, ION CRISTESCU**,
IOAN STEFANESCU*
*National R&D Institute for Cryogenics and Isotopiechnologies ICIT, 4 Uzinei str./ POBox 10, 240050
Rm. Vilcea, Romania,
e-mail: iliescum@icsi.rpculcer@icsi.rg istef@icsi.ro
**Forschungszentrum Karlsruhe, Germany, e-mail..@istescu@hvt.fzk.de

ABSTRACT

The D-T mixture (Deuterium/Tritium), actually a ée~component mixture of ,DDT and T at cryogenic
temperatures represents the fusion reactor fuehly®ing its components is possible using mass paetry, but the
method and apparatus are expensive. Establishisimple, low cost method for in-situ measuring En& ratio,
without sampling, really represents a challenge.

Key words:Liquid hydrogen isotopes mixture, capacitance- tygesor, in-situ composition measurement

PROPOSAL FOR PLATINUM HYDROPHOBIC CATALYST FOR HYDR OGEN
ISOTOPES SEPARATION FROM NUCLEAR EFLUENTS

IRINA VAGNER, GHEORGHE IONITA, CARMEN VARLAM,
IOAN STEFANESCU
National Institute for Cryogenics and Isotopic Seggtieon Rm. Valcea, 4 Uzinei Street, P.O.4, Box 10,
Romania, ipop@icsi.ro

ABSTRACT

The hydrophobic catalysts were originally conceivedCanada for the deuterium enrichment and tritium
separation by hydrogen-liquid water isotopic exapaimn nuclear field. Unlike the conventional hydnidig catalysts,



which become inefficient at direct contact withuljwater, the hydrophobic catalysts kept a higtalyic activity and
stability, even under the direct contact to liqwedter or in presence of saturated humidity.

Based on the long experience of the authors, irpthearation, testing and evaluation of the perfanoes of
hydrophobic catalysts, and based on the reviewdereaces, this paper presents up-to-date R&D a@ion the
preparation methods and applications of the hydadpb catalysts, in tritium separation. The objeetwof the paper
are: (1) to provide a database for selection of thest appropriate catalyst and catalytic packingdbove mentioned
processes (2) to asses and to find a new procefdunereparation a new improved hydrophobic catalyough, in
the reviewed references, not all experimental dim are reported, we consider that platinum remsaihe most
active and efficient catalytic metal and the TEFLBNhe best wet-proofing agent.

A new method for preparation of new improved hptobic Pt-catalyst has been proposed. The mairsstag
experimental conditions of preparation are discass& new wet-proofing agent and some new bindingnisg
(titanium oxide and zirconium oxide) with catalytwle are proposed and used in preparation of netalysts. The
applications of the new hydrophobic catalysts iclear field for tritium separations from tritiatetjuid effluents and
for the clean-up of the airborne tritium at nuclédacilities are discussed.

THE ANALYSIS OF VOLATILE ORGANIC COMPOUNDS IN
GASEOUS AND/OR SOLID SAMPLES

RALUCA VREMERA , DIANA COSTINEL, ANDREEA IORDACHE,
ROXANA IONETE
National R&D Institute for Cryogenics and Isotofiechnologies, Uzieni Street no.4, Zip Code 240B8D,
Box 10, Rm.Valcea, Romania, Phone: 004.0250.732Fad 004.0250.732.746, E-mail: vraluca@icsi.ro

ABSTRACT

Many Volatile Organic Compounds (VOCs) present theabhzards and/or behave as precursors to ozone
formation in ambient air. Therefore, it is importato screen for their presence and determine tleeimcentration.
Many industrial and waste treatment plants mustitoomhe air in and around their facilities to awbexcess emissions
and to ensure that legal limits are not exceeddd doncentration of volatile organic compounds mseased with
the multiplication of stationary and mobile emiss&ources.

The volatile organic compounds include a large nemdf substances, from which some are toxic fordnsnm
and harmful to the environment (benzene, 1,3-batagisolvents, evaporations from foams, adhedtees,coverings,
elastomers, plastic or molding materials etc.) awhe are part of atmospheric cycles — ozone precsir&ethane,
ethylene, xylenes, trimethylbenzenes etc.). VO€a abmplex mixture of substances that are présghe ambient air
in concentrations of 100 ppt — 10 ppb. Becauséatf the determination of VOCs needs sample prexdretion and a
good resolution of the analyzer.

One of the techniques used in the determinatiovolztile and semi-volatile organic compounds in e@ass

and solid samples is the thermal desorbtion coupléith a GC/MS (gas-chromatograph/mass spectromeien)s
technigue requires (in the case of a gaseous sgmpléecting the target compounds on solid adsotbewhile the
solid samples can be analyzed directly. An advaniaigthis technique is the possibility of incregsthe volume of
sample gas that will lead to the detection of alfgnaoncentration of contaminants.
Usually, one cubic liter of gas is analyzed, ttapassed over a solid adsorbent, using an automsdetpling pump
that controls the transferred volume of gas. Thgaoic compounds are evaporated by rapid heatinghef solid
adsorbent, followed by the insertion in the cryayptr (-100°C) and the injection in the gdsematograph after
rapid heating of the cryo trap to 250°C.



DIFFRACTION LINE BROADENING ANALYSIS OF SUPPORTED G OLD
CATALYSTS. COMPARATIVE STUDY

V. MALINOVSCHI?, S.MOGA, MIHAELA LAZAR?, C. DUCU

YUniversity of Pitesti, Advanced Materials ReseaEentre, Romania
*National Institute for Research and Developmensofopic and Molecular
Technologies, Romania

malinov@upit.ro

ABSTRACT

Distortions of the regular crystal lattice as web a finite size of the coherently scattering dommdead to a
significant broadening of the X-Ray diffractiondiprofile. By using physical model describing theividual types of
broadening it is possible to relate the broadenofgthe X-Ray diffraction line profile to the mictagture of the
material.

In this study a microstructural analysis of powd#ffraction data was carried out for supported ADS
catalysts, prepared by deposition-precipitation amdpregnation methods, respectivgl,2]. The supported Au
catalysts were studied using different X-ray limefite diffraction methods in order to obtain a nber of interesting
microstructural parameters. The line profile anasysnethods gave similar size and strain valuestligr analyzed
samples. The quantity of polycrystalline gold walsualated using the whole pattern fitting method.

Keywords X-ray powder diffraction, line profile analysigold catalysts

DEVELOPMENTS IN THE CONFIGURATION OF THE DATA ACQUI SITION SYSTEM
FOR CRYOGENIC PROCESS ANALYSES WITH LABVIEW 8

Carmen Maria MORARU, luliana STEFAN, Ciprian BUCUR, Ovidiu BALTEANU, Anisia
BORNEA, Liviu STEFAN and loan STEFANESCU
National Institute of Research-Development fora@anic and Isotope Separation Technologies/Cryageni
Pilot Plant, Rm.Valcea, Romania

ABSTRACT

Based on experience achieved in isotopes separdtioheavy water, since 1992 was started a tritium
program at National Institute of Research and Depaient for Cryogenic and Isotope Separation Teduies with
the objective of Romanian technology for Tritiummigeal Facility (TRF). During the normal operatiofi@ CANDU
reactor, the tritium is formed in the moderator tagavater and cooling agent. Thus, the concentratimy increase
up to a steady regime in each system, where ttiantridevelopment is balanced by its radioactivantigration.
Designing and implementing the concept of cryogedistllation column require experiments to be coctéd as well
as computer simulations. Particularly, computer @ations are of great importance when designing ameluating
the performances of a column or a series of colufBrperimental data collected from laboratory wevitl be used as
input for computer simulations run at larger scéler The Pilot Plant for tritium and Deuterium Septon) in order
to increase the confidence in the simulated restilterefore for simulating system required is imtaot to develop a
performed data acquisition system.

Index Terms- data acquisition, process analyses
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ABSTRACT

Exergoeconomy is the union of two techniques tesitiyate the analysis represented by the thermodigsa
of irreversible processes and economic analysisetiaon observations that any thermodynamic syssein the
interaction with two surrounding areas:

1. environment characterized by a set of paramgfemsssure, temperature, chemical potential) wioflers
the opportunity to determine the values of thermadyic currents of food and energy crossing the esd

2. economic environment characterized by a setioép that constitute the basis for calculating d@nomic
values associated currents of food and energy gigshe borders, this, plus the effect of corrosadrthe capital in
time, is built entirely by the company and was uride influence of political and social change.

In terms of how the investigation is the followirgice:

« analysis using the first principle of thermodyriesrdoes not involve any of the two environments;

* study based on the second principle takes intwsideration only the physical, Scotland and in obei

desirability of conserving fuel, without making tat with the economic environment;
« only technical and economic analysis involvinghbenvironments, as the only way to study the bieha¥ a system
in field conditions. If the analysis of thermodyrnesnis based on universal laws of nature, beingdewoid of any
ambiguity, if economic analysis can be differertisons and questionable decisions based on ecanamechanisms
that depend on the market, the economic and spoiaies



