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B paiionax pacnonoxenust TOC, Haps1y ¢ BO3pacTaHUEM J0JIU IUOKCUA YIIEPOAa, U3MEHS-
eTCsl KaK KaueCTBEHHBIN, TaK M KOJIMYECTBEHHBIN cocTaB aTMoc(hepHoro Bo3ayxa. ObpasyeTcs 3Ha-
YUTEJIHHOE KOJIMYECTBO KUCIOTHBIX OKCUIOB.

OKcupl cephl, Mmormajas ¢ BrIopocamu B atMochepy, HaHOCAT OONBIION yIepo )KUBOTHOMY U
PaCTHTENTFHOMY MHPY, OHH pa3pymiaeT XJI0pO(HILT, UMEIONTUIICS B PACTCHHSIX, TIOBPEKAAIOT JTUCThSI
1 XBOIO.

Oxkcup yriepoa, momnaaas B OpraHu3M YeJIOBEKa U dKUBOTHBIX, COSAMHSIECTCS C TEMOTIIOOMHOM
KpPOBH, B pe3yJIbTaTe Yero B OpraHu3Me BOZHUKAET HEAOCTAaTOK KUCIOPO/a, U, KaK CIEJICTBUE, IIPO-
UCXOJAT pa3iINyuHbIe HAPYIICHUsS HEPBHON cucTeMbl. OKCHJ a30Ta CHUXKAET MPO3PAYHOCTH aTMO-
cdepsl 1 crmocoOCTByeT 00pa30BaHUIO CMOTa.

Y4uTHIBask BCIO OMTACHOCTH MPOTYKTOB CTOPAHUS, BHIOPACKIBAEMBIX TEIUIOBBIMH JJIEKTPOCTAH-
LUSMHU, UX MPOEKTUPOBAHHE U CTPOUTEIHCTBO JIOJKHO BECTHCh C MAKCHUMAJIbHBIM COOJIOCHHEM
IKOJIOTHUECKUX TPeOOBaHUH, IIENTbI0 KOTOPBIX SBISETCS HEAOMYIIIEHIE BEIOPOCOB BPEIHBIX BEIIECTB,
MPEBBIIAIOIINX TPEEIbHO JOMYCTUMbIE 3HAUCHHUS.

[IpenenbHO AOMYCTUMBIMU KOHIIEHTPAIUSIMH MPUHATO CYUTATH TAKUE KOHIICHTPAIIMUA BPE-
HBIX BEIIECTB, KOTOPHIE HE OKA3bIBAIOIINX HAa OPTaHM3M YeJIOBEKa MPSMOT0 UM KOCBEHHOT'O Hera-
TUBHOTO BO3JICUCTBUS, HE CHUKAIOIINX €T0 TPYIOCIOCOOHOCTh, HE BIUSIONINX HA CAMOYYBCTBHUE H
HacTpoeHune. KocBeHHOe BO3/IeHCTBUE OIpeIeseTCs [0 BIUSHUIO 3arpsI3HAIONINX BEIECTB Ha 3eMé-
HBIC HACAXKICHUSI U MUKPOKIIMAT.

Pacnipoctpanenne Bpennbix BbIOpocoB TOC 3aBUCHT OT HECKOJBKHX (DakTOpoB: pernbeda
MECTHOCTH, TEeMIIepaTyphbl OKpPYKAIOIMICH CPeIbl, CKOPOCTH BETpa, OOJAYHOCTH, MHTEHCUBHOCTH
0CaJKOB. YCKOpSIET paclpocTpaHEHHE W YBEIMYMBAET ILIOLIAb 3arps3HEHUs BPEIHBIMH Bellle-
CTBaMH TaKoe€ SIBIICHUE, KaK TyMaH. BpeHbie BelecTBa Mpu B3aUMOJCHCTBHH ¢ TYMaHOM 00pa3yroT
YCTOWYMBOE CHIIBHO3ATPSI3HEHHOE MEJIKOAUCIIEPCHOE 00I1aK0 - CMOT, UMEIOIIUN HAauOOJIBIIYIO TIIOT-
HOCTb Y IIOBEPXHOCTH 3EMIIH.

Hns TOC xapakTepHO BBICOKOE PAAMAIMOHHOE M TOKCHUYHOE 3arpsA3HEHHE OKPYKaIOIIeH
cpeabl. DTO 00YCIOBIEHO TE€M, YTO OOBIYHBIN YIOjib, €r0 30J1a COAEPIKAT MUKPOIPUMECH ypaHa U
psiga TOKCUYHBIX 3JIEMEHTOB B 3HAYUTENIbHO OOJIBIINX KOHIEHTPALIUAX, YEM 3€MHAas Kopa.

[Ipu crpourenscTBe kpynHbIXx TOC WM UX KOMIUIEKCOB 3arpsi3HEHHUE elle Oojee 3Hauu-
TenbHO. [Ipu 3TOM MOTryT BO3HUKAaTh HOBBIE 3G (EKThI, HAIPUMEP, 00YCIOBIECHHBIE IPEBBIIIEHUEM
CKOpPOCTH TOTPEOJICHUS KUCIOPOJIa HaJl CKOPOCTHIO €ro 00pa3oBaHMs 3a cUeT (POTOCHHTE3a 3EMHBIX
pacTeHuii Ha MpWIEralolle TEePPUTOPUH, WM BbI3BAHHBIE YBETMUYEHHEM KOHLEHTpPALUU YIJeKHucC-
JIOTO ra3a B IPU3EMHOM CJIOE.

OCHOBHOE KOJIMYECTBO YHEPTUM B HAcTosIIee Bpems BbipabaTbiBaeTcs Ha TOC 3a cyer uc-
MOJI30BAHUS OPTaHUYECKOTO TOIUIHMBA. M BCe K€ MEepCIEeKTUBHBIM HANIPABICHUEM CIIEyeT CUUTATh
MCIOJIb30BAaHUE aNbTEPHATUBHBIX HETPAJAULIMOHHBIX HICTOYHUKOB SHEPTHUH.

UDC 621.175:536.24

CALCULATION OF HEAT EXCHANGE BETWEEN THE DROPLETS OF
THE ATOMIZED COOLANT AND THE FLUE GAS

Bushmanov V. M., postgraduate, Mukminov I. 1.9, master's degree
1 Odessa National Academy of Food Technologies
2 Odessa National Polytechnic University

Introduction

The process of heat and mass exchange in the medium of suspended drops of liquid and gas
is very interesting in our time. In this work we will consider the method of calculation of this process
occurring in the contact heat exchanger. Using the equations of energy in the initial and final moment
of time. The equation uses the mass difference of the evaporated liquid.
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mn*c*Tkn—mk*c*TkK+(cpp*MHn+MV*CpV)*Tinfn—am*H
((Mygp +0m) * cpp + M, * Cpy)
Tint, Tk — the gas temperature in the vicinity of the drop and at a great distance from her;
mn ,mk , 0m — the mass of the evaporating liquid at the beginning of the process, and in the end of
process, and the difference between them;
¢ —the fluid heat capacity; H —the heat of phase transition;
Cpp —the heat capacity of steam; Cpv—specific heat of liquid
Mho —the mass of saturated steam at Tinr; Mv — the mass of gas per unit volume.

Having the necessary data using the obtained equation it is possible to obtain the final
temperature value. To find out the intermediate values, the calculation is made in small steps. The
result of the previous calculation becomes the initial data for the subsequent calculation. To determine
the values of the masses calculated change of radius and hence mass. Also, the problem of changing
the temperature of the droplet can be solved with the help of various software environments. An
important parameter in the study of the evaporation process of the droplet is the time of thermal
relaxation of the droplet. With this program, komsol, multiphysics you can solve this problem.
However, with a large difference in temperature drop from its original temperature warms up very
quickly. And it is possible to take that relaxation occurs instantaneously. Using the formula given
above, we calculate the heat exchange process in different parts of the process. And according to the
obtained data, we plot the temperature change of the gas by the process time. Fig 1.

Conclusion:

By composing the energy balance of the system obtained equations with which it is possible
to obtain results on these processes. It should be appear in mind that this system was developed for
relatively high temperatures of 500-800 K. serious experimental studies are still required to establish
the reliability of the data obtained as a result of calculations. Also, some simplifications were adopted
in the calculations. The consistency of the shape and size of drops, there is no collision and settling

on the walls of the heat exchanger.
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Fig. 1. Change of gas temperature in time and motion in the heat exchanger.
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CUHTE3 U UCCJIEJOBAHME JIIOMUHECHEHTHBIX CBOHCTB
HAHOYACTHIL ZnSe:Al

Tennsaxkosa U. B., cryaeHr
Onecckuii HAMOHAJBLHBIH YyHUBepcuTeT uMeHu .U MeunukoBa

[TonynpoBoaHMKOBBIE coeuHEHUs A2Bg, B 4acTHOCTH ZnSe, SBISIOTCS MaTepruaiaMu, KOTO-
pBIe aKTUBHO HCIIOJIB3YIOTCS B 00JIaCTH (POTOUIITYHAIOMINX YCTPOUCTB (KOPOTKOBOIHOBEIEC JIa3ephl,
Ja3epHbIE INO/IbI, COTHEUHbIE (DOTOIIEMEHTHI, JATYUKH U ONTUYECKHE 3allMChIBAIOIINE MaTepUabl).
N3ydyeHrne HaHOKPHUCTAUIOB ZnSe BBI3BIBACT MHTEpEC OJiaro/apsi HOBEIM BO3MOXKHOCTSIM, KOTOPBIE
OTKPBIBAIOTCS C MOSIBIIEHHEM KBAaHTOBO-pa3MEpHbBIX 3P (EKTOB, YCHINBAIOIINX ONTHYECKHUE CBOM-
CTBA, YTO 3HAYUTEIBHO PACIIMPSET MOTCHIIMATbHYIO 001acTh MpuMeHeHus ZnSe.

B nmanHO#i paboTe mpeacTaBieHa METOAWKAa KOJUIOMJIHOTO CHHTE3a HaHodacTuil ZnSe u
ZnSe:Al B maTtpunax nonusuHmioBoro ciupta (IIBC), sxenatuna, makto3sl. B kauecTBe HCTOUHUKA
nuHKa ucnoiib3oBasicst ZnCl. Ucrounnkom cenena BeicTynan Na;SeSOs, nerupoBanue Al mpoucxo-
JIUJIO0 B MPOIECCE XUMUUECKOU peakinu.

HccnenoBanbl CIIEKTPBI ONTHYECKOHN TJIOTHOCTH HaHOKpUcTauioB ZnSe u ZnSe: Al. Ycra-
HOBJICHO, YTO BO BCEX OMBITHBIX 00pa3ax Kpai MOTJIOMICHHs CMEIIAETCs B 00JIaCTh BRICOKUX dHEP-
T, IO CPABHEHMIO C KPaeM MOTJIOLIEHUSI MOHOKPUCTANIOB ZnSe, YTO yKa3bIBaeT HAa HATMYKME KBaH-
TOBBIX pPa3MepHBIX APPEeKTOB B 0Opa3ax. Takxke ObUIO YCTAaHOBJICHO BIUSHUE OTHOILEHHS Macco-
BBIX KOHIIEHTpAIMil HICTOYHUKOB LIMHKA U CeJieHa Ha MOJI0KEHUE Kpast morjoueHus. MakcumanbHoe
cMmerienue Habmoaanock npu cootHomeHnn ZnClI2 : Na2SeSO3 kak 10: 1 cooTBeTCTBEHHO.

Cpennuii paguyc UCCIenyeMbIX HaHOYACTUIl ZnSe pacCUnTHIBAICS B pHOIMKeHUHN YD dek-
THUBHBIX Macc 1o Ghopmyiie:

R (1),

raie h — nocrosuuas [lnanka; u = ((mex)~ ! + (mpx)~') 7!, rne me »= 0,17me, my* = 0,6m.— >dpdexrus-
HbIE MaccChl 3JIEKTPOHA U IbIpKU B ZnSe; AE; — pa3HULA [HUPHUHBI 3alIPELIEHHON 30HbBI B HAHOKPH-
ctauie 1 00béMHOM Kpuctamie ZnSe (2,683B). Pasmep wacturr BappupoBaics ot 5 10 60 HM.

JlerupoBanue Al mpUBOIMIIO K CMEIICHHUIO Kpasi ONTHYECKOTO MOTJIOMIEHUS B 001aCTh MEHb-
IIKUX SHEPrUid, O CPAaBHEHUIO C HAaHOYACTUIIaMU ZnSe. BennunHa cMenieHns yBeanunBainach ¢ po-
CTOM KOHIICHTPALlUU MPUMECH. AHAJIOTUYHOE CMELICHHE Ha0JII0JaI0Ch paHee B 00bEMHBIX KPUCTAJI-
nax ZnSe:In, e In — mpuMecHBIN HOH IEPEXOAHOTO DJIEMEHTA, TakKe Kak U Al, koTopoe 00BsICHs-
JIOCh HAJM4YMEM IIPUMECHOTO KYJOHOBCKOI'O B3aUMOJEHCTBH. MICII0b3ys COOTHOIIEHUE:!

/3 13
AE, =2.10° (ij eN 2),
¢ ) Ange,

TZie: e — 3aps ANEeKTpoHa, N - KOHIEHTpalys IpuMeceii (cM™), &= 8.66 — craTuuecKas JU3JIEKTPHU-
yeckas MOCTOSIHHAs CeJIeHH/1a LIMHKA, ObUIM ONpEe/IeIeHbl KOHIIEHTPAlluU aTJlOMUHIEBON MPUMECH B
HCCIeAyeMbIX HAHOKPUCTAILIAX.

HccnenoBanue crieKTpoB (OTOTIOMHHECIICHIITMM HAaHOKPUCTAIUIOB ZnSe MOKa3bIBaeT HAJIM-
YHe MUPOKUX I0JIOC, JIOKAIM30BaHHBIX B o0nactu 550-850 um. Mi3MeHeHne TeMniepaTtypbl HAHOKPH-
ctaioB ¢ 300 no 430K He BbI3BaIO CMENIEHU B U3YYEHHBIX criekTpax. [lonokeHue crekTpoB ocTa-

50



ApHAYT O.L i, 14
banaGan M.O.......ccoceeviviiniiiiien, 34
bunenko HA. ......ooovvvvvvviie 77,78
BopucoB B.O.....cooviiieiiiiieeeiiee, 75
Bpyceneny B.P. ......cccovviiiiiiiiiee, 54
BapBoHELb A. .....ooviiieiiiiieeee 87
Fanba A U oo 23
TapOy3 A.C..oeeeveeeeeeee e, 43
Ieopriemr €. M. .....cccevveiieeeieeeieee, 76
Teopriem K.B. .....coooovviiiiiiieee, 76
I'purop’eB O. A. .ooovvieiiieieeieee 62
I'punuyk B. B. oo 5
JHepyH AB. i, 56
KamiBiiiB C.l..ccooviieiiieiieieeees 30
3anka E.A. oo 46
Kiproxiaa JI.B. ..c..ccoovveeiieieeieee 36
Kiomka H.B. ..o 37
Kimrounnk HFO. ..o 32
Komomiens O.B......coooovvviviinnnen. 39,41
Kpucenko KIO. .....ccccooiviiiieiis 35
JIaBpEHTBEB [l ..coeeviiieeeiiiiieeeiiiieen, 58
Jaman A A. oo, 24
Jlamika A A. oo, 39, 41
JIncsarckas M.B. ..o, 51
JlicoBOACHKUN A.B. ccooeeeeeieeeeeee, 55
Marypsa H.C......coooieiiii 82
MuxaiinoBa O. B. .....cocoevviiiiiene 60
Hakoneuna A. B. .....cccoooiiniiiiiicenn. 7
Huxutun MO, ..., 63

CJIOCAPIN

89

Hocenko K. B. ..o 33
IMaBmiB JLB. oo 73
ITnatoHOB C.IL..cocoiiiiiiiiiiicee 71
[Toctomatiii M.O. ....cccooeiiiiiiiiiie, 9
PycCy I woveeeieeeeeieeeeeeeee e 15
Caranma T.A. .cooieriiiiieccccecee 71
CarmeeBa O.A. ..o, 21
CokomoBa B.L.....coocoeiiiiiiiin, 20
Cramaiitayk MLEO......ccooeeeiieeine, 11
CromeBnd T.B......oooovvvveiiinnnn 24,46
CrpyHoBa O.C. ..cooviiiiiiieiieeieee, 26
TemmskoBa . B 50
Tepzeman B. B.....ccoooveeiiiiiees 23
TymOyprar K.®.....ccoovvieiieireenee, 75
@aprHa A. M. i, 28
OUITUTICHKO AL A. . oiiiiieiiieeeeeiieeeeee 68
OimineHKo O.0.....coccevviiiiiiiieceee, 65
Oneitmep [ HO....oooiiiiiiiii, 43
Oynyneirt H.O. ....oooovviviiiiiiieee 53
Xamak B.D.....coooeviiiiiiiiiii 66
Yanxao FO. ..o 3
Uepauttt B.B.......ccooviiiiiiiiis 80
SActpyO KB oo, 17
Bushmanov V. M. ... 48
Mukminov L L. ..o 48
Mykoliv S.L..ccoiiiiiiiieeieeeee 13
Khliyev N. .o 45
Rudin G. ..coooiiiiii 84



EKOJIOT'O-EHEPTETUYHI
I[TPOBJIEMU CYUACHOCTI

XVIII BCEYKPAIHCHKA
HAYKOBO-TEXHIYHA KOH®EPEHIIA MOJIOQUX YYEHUX

TA CTYJJEHTIB
(13 xBiTHS 2018 p)

30ipHUMK HAyKOBHUX Ipallb

[Tinmmucano no apyky 12.04.2018 p. ®opmat 60x84 1/16.
YMOBH. IpyK. apk. 4,5.
HanpykoBano BunaBuunbkum niearpom OHAXT.
65039, Opeca, Byn. Kanarna, 112



