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Cekuis 1:

«AKTYAJIBHI ITPOBJIEMHA
EHEPI'ETUKW»
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THE FILTER ON THE BASIS OF THE EJECTOR OF THE HEAT
EXCHANGER FOR PURIFICATION OF HARMFUL SUBSTANCES FROM
FLUE GASES USING HEAT EXCHANGER AS COMBUSTION GAS
FILTER

Kogut V.E. Bushmanov V.M. Gihareva N.V.
Odessa National Academy of Food Technologies

The content of nitrogen, and carbon oxides produced by the combustion of solid or liquid fuels
in the source flue gases is a serious environmental threat. For example, chemical compounds such as
SO2 and SO3, nitrogen oxides NO, carbon monoxide, when combined with water vapor, form acids
H2S03, H2S04, HNO3, HNO2, H2CO3 which cause harmful effects on human health. , lead to the
destruction of forests and fruit trees, reducing crop yields. Flue gas cleaning is still an urgent problem
that still needs a solution. Because of our development, we can offer a flue gas-cleaning device for
sulfur, nitrogen and carbon oxides.
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Fig. 1 Device for the purification of flue gases from sulfur, nitrogen and carbon oxides
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The claimed device improves the quality of flue gas purification from pollutants and reduces
energy costs.Our device can be used not only for cleaning of oxides.

At start-up and transition modes, the amount of emissions and the amount of harmful
substances in the composition of flue gases increases by 90%. This is because the starting mode does
not reach the correct temperature range and the oxidizer (air or oxygen) may not be properly
distributed in the fuel. In addition to pollutants such as nitric oxide, sulfur, and carbon, carcinogens
are formed in the combustion products. Several hundred substances known carcinogens, but only a
few dozen have been studied in detail. . Upon contact of a flue gas stream containing pollutant oxides,
such as SO3, CO2, NO2, with finely dispersed water, a reaction occurs to form acids, the molecules
of which condense on the micro particles of dust, forming nuclei.The design of this filter has the
following components: a fan for pumping gases, which creates on the one hand excess pressure, and
on the other, its disadvantage, which leads to the movement of gas masses, straight pipe sections in
front of the filter are needed to stabilize the flow, the filter is structurally a Laval nozzle , and has a
tapered pipe, a straight section called a mixing chamber, an expanding pipe. In the mixing chamber
there is a nozzle of liquid injection which sprays a coolant into the gas stream. A device for separating
the liquid droplets from the gas stream follows the filter. It is a housing with a plug device to allow
the droplets of fluid to settle on the walls of the device, and under gravitational action rolled down.
The temperature of the onset of the hydration reaction (the release of pollutants from the flue gas) is
400... 500 °C. Typically, the flue gas intake temperature is 600 to 700 ° C, that is, significantly higher.
Therefore, the claimed device provides for the cooling of the flue gas before cleaning at the pre-
cooling unit. The flow rate of the liquid refrigerant required to reduce the flue gas temperature from
initial to required, depending on the initial temperature and flue gas flow rate, can be determined by
the equation:

. _ Gd xCpd «td + Gn * Cpn * tn
em = Gd x Cpd + Gn = Cpn

tcm - temperature of the mixture "flue gases - liquid coolant", °C;

Gn - flow rate of liquid coolant, m® /s;

Cpn is the heat capacity of the liquid coolant, W / (kg ¢ °C);

tn is the temperature of the liquid coolant, ° C;

Gd - flue gas consumption, m3/s;

Cpd - flue gas heat capacity, W / (kg * °C);

td - flue gas temperature, ° C.

This greatly simplifies the setup of the device and increases its energy efficiency.

Using a heat exchanger filter we have created, it is possible to clear flue gases from almost all
polluting factors. In the initial boiler operating modes, when the highest amount of carcinogens is
released, the filter can be used to condense them.

When the boiler enters the basic operating mode and the carcinogens decompose from high
temperature into simple, non-harmful components, oxides become the main problem in the flue gas.
Which can also be cleaned with our ejector filter.
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CHUCTEMA OXJIAXKJIEHUS 1 KOHAUITUOHUPOBAHNSI
MUKPOOBBiMOB HA OCHOBE TEPMORJIEKTPUUECKOMN
XOJIOANJIBHON MALLIUHbBI

AngpeeB A.H., maructp kad. «TemnodHepreTuka v XoJ0AWJIbHbIC MAIIMHBD)
®I'BOY BO «AcTpaxaHCKHii rocyIapcTBeHHbIH TeXHUYECKUIT YHUBEPCUTET»

B Hacrosiiiee BpeMsi B CBSI3U C MOCTOSIHHBIM POCTOM HPOMU3BO/IUTEIFHOCTH IIPOLECCOPOB,
MPEeXkKJIE BCEr0 B KOMIIBIOTEPHOM TEXHUKE, BO3HHKACT PsJI BOIPOCOB 110 OTBEJICHUIO TeIula,
HEM3MEHHO BBLIEIAEMOT0 IpH padore komrnoHeHTOB DBM. Ha nanHBI MOMEHT Bce M3BECTHBIC B
XOJIOZIMIIBHON TEXHHMKE CIIOCOOBI OXJIAXKICHHS OBUIM HPHMEHEHBl M B KOMIIBIOTEPHON TEXHHMKE.
OpHako, UMes psii HEJOCTAaTKOB, KaXIblii M3 HHUX IO OTACIBHOCTH C€J1a00 MOAXOAMT IS
HCIIONB30BAHUS HA IEPCOHANIBHBIX KOMITBIOTEPAX MM MAJIIBIX CepBepax.

Xorts, ecnu mpuctaibHee paccMarpuBaTh phIHOK [TK M WX KOMIUICKTYIOIIMX, MMEHHO
npobiema meperpeBa SBUIOCH (GaKTOPOM TTOSIBIICHUS OXJIAKIAIONIHUX TTOJICTABOK JUIsl HOYTOYKOB H
CHCTEM BOJSTHOTO M ()PEOHOBOTO OXJIaXk/ICHNS BhICOKOopon3BoauTenbHbIX 11K u cepepos. [1]

Ha cMeHy MM SBUJIOCH MCIOJIB30BaHHE Ui ATHX IeJied TePMOIJIEKTPHIECKOro crocoda
OXJIKJCHUS. BO3MOXKHOCTh OXJXKICHUS [0 TEMIIEPaTyp 3HAYUTENILHO HIDKE TEMIEPaTyphl
OKPYKAIOIIeH Cpelbl B COUCTAHUHM C YHHUKAJIbHO MAIBIMU rabapuTaMH OMPEIENSIOT OCHOBHBIC
MPEUMYIIECTBA TEPMONICKTPUUECKOTO OXJIaxkIeHUs. OOBIYHO TEPMODIIEKTPHUYECKOE OXJIAXKICHHE
KOHKYPEHTOCIIOCOOHO MpH  JJOCTATOYHO Majoil  XOJIOAOMPOU3BOAUTEILHOCTH. B KadecTBe
KPUTUYECKON BEIUYMHBLI MOXKHO HAa3BaTh XOJOAWIBHYIO MOLIHOCTH mopsiaka 100 Bt, uto u
oOycaBiuBaeT 001acTi ero NpuMeHeHus. [4]

B nocnennue rogsl Ui OXIaKIACHUS MAIbIX 00bEMOB HAYAJIM IPUMEHSATHCS XOJIOIMIbHUKI
Ha OCHOBE 31eMeHTOB [lenebTe B KOMOMHAIMM C TEIUIOBBIMH TpyOamu. Cxema IpocTEeHIIero
0JIOOHOTO YCTPOMCTBA IIPUBE/ICHA HA PUCYHKe 1:

5 | 7
TN | 1 2
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