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STAND FOR DETERMINING PRESSURE VARIATIONS WHEN
CHANGING THE PROPAGATION DIRECTION OF GASEOLUS
EXPLOSIONS ININTERCONNECTED SPACES
Patent project number: CEI A 20202 00705
Author/s: Viasin Nicolae loan, Gdman George Artur, (rhiciod Emilian, Pupdzan Gheorghe Daniel, Gdman Argelica Nicoleta,

Psculescn Viad Mikai, Simon-Marinicd Adrian Bopdan, Florea Gheorghe Daniel. Tihuj loan Ligia, Prodan Maria, Suvar
Martusy Cornel, Vaxs Aofan, Mumieonn Lowrentii, O huzan Emerie, Nicofeson Crisnian, Mamea Florin

I'he invention allows for the complex analysis of gas explosion-type phenomena on geometnes with interconnected
and volumetncally mdividualized spaces through differemt configurations of ammangement of obstacles with
membraned openungs, the analysis ol pressure vanations when changing the propagaton direction ol gas explosions
and the rescarch of chan explosions of atmospheres contamming the same combustible gas or different combustible
gases, al different concentrations, coninbuting 1o the undersianding of the mechamsms and elucidation of the causes
generating such events. At the same time, the results of physical expenments camed out on this type of stand,
through the sets of values and video matenals obtamed, serve 1o calibrate computer simulations regarding the

explosion of mr-combustible gas mixtures The advantages of the system. according 1o the
mventon, are the [ollowmng
« allows the conhguration ol the volumes of the
rectangular spiral by the number and location of the
obatacles with membrane openings,
= allows the wse of membrane obstacles with
opcetungs ol dillerent shapes  (cwcular,  square,
rectangular, elhptical, ctc.) and with membranes of
different thacknesses,

through  Schheren  techmgues,  ensures  the
conlmuous mondonag and reconding of the rapud
combustion process, from the appearance ol the
cilicwent sowrce of mtabon of the explosve
atmosphere, the evolution of the explosion process
by consuming the lucloxuhirer, o the withdrawal
movement of the expanded gases, followmg thew
coolmg.
- ensures a hagher degree ol precision i measunng
local global velocities and accelerations;
- ensures the recording of the pressure values
cach mierconmected space,
= allows the analysus of pressure vanabons when
changing the propagabion direction of the gas
cxplosions and when penctrating obsiacles wath
ditlerent revistance,
- allows the analyws of chamn gas explosions,
= allows the use of several types of combustible
gases/'combustible vapors within the same physical
CApCTImCL,

allows the testing ol cxplowon APPSO
curtams (using mitrogen, water, ¢ic. ).
= allows the locatson of the uulaton sowce o be
changed
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SMALL-SCALE EXPERIMENTAL STAND FOR RESEARCHING
EXPLOSIONS OF FLAMMABLE GAS-IN-AIR MIXTURES

Patent project number: CBI A 2022 00731

Author/s: Plsculescu Viad Mihai, Ghiciot Emilian, Gdman George Artur, Pupdzan Gheorghe Daniel, Viasin
Nicolae loan, Sivar Marins Cormel, Prodan Maria, Sevar Niculing Sonia, Florea Gheorghe Daniel, Twiyg Ligia
loana, Simon — Marinicd Adrian Bogdan, Vass Zoltan

I'he invention refers 1o a small-scale experimental stand for rescarching explosions of flammable gas-in-air muxtures,
consisting of a transparent, mflatable explosion chamber equipped with an intake valve for volumes of flammable
gas-in-air maxtures at pre-established concentrations within the explosive range of the substance. It mcludes a spark
ignition system, with the chamber enclosed inside a transparent case for studying explosion pressures and then
propagation using shadowgraph techmques with a hght source. An obturator dise with a central onfice allows the
divergeni comical hight beam o pass through the transparent chamber lor study, and the resuling projection s
captured on a projection screen. The system 15 equipped with a recording system [or the generated explosion pressure
values

uaing shudowgraph visualuaton lochmagues lof
laboraiory rescanch of Narmimable gas-m=air Fiiure
explomions, with the purpose of analyring the shock
wave and the flame front of the explosion. from the
oo of tniiation m the irflatable trassparent
explosin chamber, the propagation on ik /,.v -
transparent chamber for studving cxplosson , ¥

pressures and thetr propagabion, and up (o the ‘ * i
A

The prostvlern that The smvention sslves. conassts of *
(=%

cTRm

rekgang inlo the atmosphere,

The recording of the pressures developed by the B gy, BT
l:l.;illﬁnlt'l o wdes daia thad mre wesciul foe : !ﬁ'
undertandmy explinion phenomena in Nammable . m_ -
Eas-in-aif mintires, contrbuting 1o the clucidation ’

ol the causes that generale such evenis and o the ®
developemenl of measunes 1o prevent 1he oCoumence

ADVANTAGES

& | s lh-hﬂrf.lq-h texhrsgeers by vnaaliradon amd soabvum of
8 s o

¢ T wramparord, inflatabhde, ata] commamablc Chambsr allliows
cady replacemest oy cmh losl
Novommemindabes Nurwnshle gascr=air aeulee solutmgs betworn
2% el O 7Y Dndry B peCstt COROCAITIINY

¢ The Gmspeosl chanber frabeies o pecaas el vabwe b
wilicty el ropcatabelids

¢ Tha top part of e Chosmiber i dotachable fof gueach sdposbmnis

*  Pressires sry rssaernd by 4 werssins, comrecied oo Coeypulet
hrvugh 2 o harpe sapliiae

of sirmilar gas cxplosion phenomena
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FIELD METHOD FOR ASSESSING THE IMPACT OF VOLATILE
ORGANIC COMPOUNDS ON HUMAN HEALTH

Patentproyect number: CRI A 2022 006046
Author's: Gdman Angelica Nicoleta, Gdman Ceorge Artur, Gliclol Emilian, Pupazan Daniel, Toth Lorand
Proglan Maria, Kovaos Mariis, Stmilon Sorin, Slon Alevandri, Sivar Niciiling Sonia

I'he mobile real-time measurement system of volatile orgamic compounds (BTEX) consists of applving a method to
determune the concentration of benrene and organic compounds (BTEX) m the surmoundmg environment (emissions)
usmg hgh-performance gas chromatography with FIID detector i ambsent air from arcas classilied as rural and urban
rones, traihic locatons, and locatons mfluenced by industnal sources, through a mobile unit that allows contimuous
MCasurcincnis IJ“H-H-F movemenl

Understanding the concentrations of volatle orgamic compounds m a tnaxal system ol coordinates
(concentrations / space / tune) makes it possible to charactenze / quantify the impact generated by BTEX pollutants
on human health by measunng the pollubon level, managing / processang data, and integrating them mio an active

mapping sysiem usmg GIS computational environmeni
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MOBILE TRAINING GROUND FOR THE PRACTICAL
TRAINING OF INTERVENTION AND RESCUE PERSONNEL IN
TOXIC / EXPLOSIVE /| FLAMMABLE ENVIRONMENTS

Patentpraject mumber: CRIA 2022 00640

Author/s: Nicolescu Cristian, Gdman George Artur, Ghicioi Emilian, Pupdzan Daniel, Gdman Angelica Nicoleta
e Cosmin, Irimia Alin, Gireadd Andred, Toth Lorand, Kovacs Marius

In order 10 carry out the activity of mtervention and rescue personnel in toxic / explosive / flammable environments
i condiions of salety and health st work, and for the efliciency ol the acthons taken, a good physical tramming of the
rescuers 1s necessary, which can be achieved by using a modem traming mirastructure {(mobile polygon) that can be
made avanlable to any economic agent regardless of the place and nature of the activity they carry out

Ihe mobile trmming polygon of rescucrs allows the realizabion of a rmmng roule of rescucrs i closed spaces with
different degrees of difficulty, lngh temperature, low visibility, hagh humadity, as well as the trmmmg of rescuers n
the fitness equipment area with the monitoning of the physiological parameters of the rescuers. All these factors lead
to the selection of rescuers i order 1o form rescue teams that can intervene in the event of fires / explosions / releases
ol loxic gases, ¢lc

I+ hiness equipment arca with the momtonng ol the
rescuers’ physiwlogical parameters
2« the arca of narrow spaces that make up a
labvrinth that the rescuers go through
3= the scale of infimiy

4- ergometer type bicvele

S~ treadsmull

OG- 1mipact device

7- scppet

- computcr control sysiem with the noccssary
qﬂ'lih;.llmrn1 for tramang

9- cabanet for breathing protective devices
10- hugh temperature fone

Figure 1: 3D representation of the location of the equipment
in the mobile training ground
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Figure 2: Screenshot of monitored parameters Figure 3: Control interface for activities in the narrow spaces arca
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METHOD FOR QUANTITATIVE DETERMINATION OF AIR
FLOW LOSSES THROUGH GOAFS

Patent project mumber: Bl 1 28646:29.04.202]
Author/s: Cloclea Dorv, Constantin Lupy, Toth fon, lon Gherghe, Cristian Tomescu, Emeric Chinzan

The method of quantutative determmation of the flow of ar lost through the goal by using a diaphragm, s based on
the use ol a duiaphragm for the quaniitative determination of the flow of air through the goal, by directly measunng
the speed of the air current coming from a closed mmmg work with isolation dyke, and 15 discharged on one or more
manmng works

With the help of the speed of arr circulation through the opening made in the daphragm, the arr fow rate lost
through the goal and entering the defective air stream penetrating the mnsulaton construction 1s directly calculated

Ihe method of quantitative determination of the air Mlow lost through the goal proposed by the invention lends
isell 1o any underground muming of useful mineral substances

The techmcal problem that the mvention solves consists in the quantitative determination of ar losses through the
goal

Ihe method of determimng air losses by using a daaphragm oflers the opportunity to determune directly, n real
tume, the air flows lost through the goaf.

By applyving the mecthod of gquantiative determunation of the mir flow lost through the exploiied space, the
possabnlny of choosmg and sizmg the measures 10 prevent and combat spontancous combustion  phenomena 15
ensured

2
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DYNAMICS DETERMINING OF EXPLOSIVE ATMOSPHERES
FORMATION METHOD

Patentproject number: CRIA 2022 00534

Author's: Cloclea Doru, Gdman George Artur, Ghiciol Emilian, Gherghe lon, lanc Nicolae, Rddol Gheorghe
Florin, Boanid Corneliu Dinn), Chinzan Emeric, Tomescu Cristian, Malet Adrian, Drdgoescu Rdcvan,
Cdmadrdsescn Alexandru, Viasin Nicolae, Simon Marinicd Adrian Bogdan

I'he method 1s based on the analysas of the dispersaon dynamics m the accumulaton phase, as well as the reaction
capacity of the ventilation system m the dilution and evacuation phase, by choosing the closed enclosure, determining
the volume ol the closed enclosure, placing the methane mtroduction and control system, connects the system for
continuous determuination of gas concentrations, the gradient of dispersion and progressive dilution of the gas at the
level of the closed enclosure 18 determined, which determunes the dynammics of the Tormatwon ol the explosive
atmosphere. The method for determuming the dynamics of the formation of explosive atmospheres can be apphied 10
any closed, semu-closed or open industrial premuses where there 15 a nsk ol explosive atmospheres. The method can
be used for any combustible gas with explosive properties and for any enclosure. The methad of determuning the
dynamucs of the method of forming explosive atmospheres was tested wath good results m the closed premises of the
expenmental laboratory, regarding the study of mdustnal ventillation systems

S LA

Fig. no, 1. Establshment of closed premises Fig. no. 2. Establnhing measurement points at the level of the closed enclosure
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STAND FORSTUDYING THE 1GNITION OF EXPLOSIVE
GASEOUS MIXNTURES BY THE COROMAEFFEC]

Patentproject number: CRI A 2001 00706

Author/s: Emilian Ghiciod, Irina Nalboc, Artur George Gaman, Dawniel Pupazan, Maria Prodan, Nicolae Viasin,
Dorn Cloclea, Sorin Burian, Robert Lascslo, (ristian Nicolescw, Damied Florea, Adrian Jurca,
Adrian Simon-Marinica, Dan Gabor, Viad Pasculescu, Sonia Suvar, Andret Szollost, Florin Manea,
Ligia Tuhut, Cosmin Colda, Marius Suvar, Emerie Chiuzan, Zolian Vass

[has mvention presents a stand for mvestigating the igmbion of explosive gas mixtures using the corona effect. It
lcatures a transpareni explosion chamber with a single sharp clectrode, connected 10 a sobd-state Tesla cml, for
generating the corona effect. Equipped with gas mletoutlet nozzles, a pressure reliel membrane, and a lhugh-speed
camera, the stand capiures enbical data such as TON channel formabon, igmbon induction time, and lame fromt
propagation. The results are vital for assessing explosion nsks in mdustnes handling flammable gases

The stand [or studying the igmtion of explosive gas muxtures by the
coona eflect 1 charsctensed by consstimg of a tramparent explosson
chamber, into whach a single sharp clectrode i introduced. Thes electrode

o) generates the [ON channel, the corona etfect and i connected o the Irec
end of the resonant-excited coill, of the sohid-state Testa cml assembly
e — The transparent explosson chamber s alswo equapped with an mtake noszle

with a separation valve for miroducing the pre-muxed flammable gas m
concentrations withun  the explosive range, an exhaust nozzle wath
scparation valve for evacuating the reaction products, as well as for pre-
purging with a gaeous maxtmre. [t abko features a pressure-rehwd

i membrane for cxplosion overpressure, and a high-speed camera 1o record
-~ the physical and chemical phenomena, and for obtaimng specific
| miormabion about the explosive muxture: the lormabon of the 1ON

channel, the mtroducton bme for jgmibon, and the propagaton of the
Name fromt daough the unbumi mixture

Less common m unwantod gas exploson evenls
this phenomenon must nevertheless be consdered
o an ¢lfective source of igmibon of combustible
muxtures. [he data obtained using the stand, are
uscful n evaluating the harards and cxplosion nak
posed by indusinal installabons where Mlammable
gases are processed., stoved, or used  under
pressure. Thes information can be usad 1o devielop
preventive  mwasures  agamst  oorona  ¢ffect
pmhons m case of acoudental gas leaks
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MNEUTRALIZATION DEVICE WITH LIQUIDJET OF
IMPROVISED EXPLOSIVE DEVICE (DNJLDEL)

Patentproject number: CBIA 2023 00) 78
Author/s: Emilian Ghicioi, Artur George Gdman, Daniel Pupdzan, Robert Laszlo, Sorin Burian, Adrian Jurca, Dan
Gabor, Angelica Nicolela Udman, Alexandri Simion, Alin Irimia, Dorn Cioclea, Maria Prodan Emeric Chiuzan,
Irina Vasilica Nalboc, Andrei Szollosi, Sonia Sivar, Edwand Jan Gheorghiosu, Gabriel Dragos Vasilescu, Antila
Kovacs, Damiela Carmen Rus, Cristiaon Rideanu, Hie- Ciprian Jitea, Vied Pasculexcn, Marivs Suvar, Nicoloe
Viasin, Bugoi Bogdan Garalin, Daniel Florea, Adrian Simon Bogdan, Ligia Twhuy

Ihe wvention relates 1o a neutrmhzabon device with hgmd jet of mmprovised explosive device (DNJLDEL, by
propelling a quantity of hqud at hagh speeds, over 500 m's, i the direction of the target. DE] explosive device with
the help of low-explosive charges, detonated remotely. The device, consasts of an assembly consisting of a remforced
metal base (morar), provided with a carrving handle, a base that has an adjusiable frame, with perforated arms and
fxxong screws (o vanous degrees of inclmation (from honzontal 10 vertical working posaion), having a centrally
posinoned cylindncal plug (ranforced around the penmeter and at the botiom) for mounting the specially shaped
plastic contamer (cvlmder equipped with legs and lixing disc wath both flat closing surfaces or with one [lat end and
one hemisphencal end), removable contamer, with a threaded cap, in which there 15 a volume of higud, as well as a
reduced charge of plasic explosive, moulded on the lower surface of the dry comparnment intended for it, into which

an electne detonatmg staple 18 inserted lor imtiahion, connected 1o a detonator operated by an operator from a sale
distance
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