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MOJEJTIOBAHHS PEAKIIIMHUX TPYB IEYI
TPYBUACTOI'O TUIY B KOHBEPCIi METAHY

Ilpoananizosano mamemamuyty mooenv peakyitinoi mpybou neui mpybyacmozo muny — OCHOBHO20 ANApPama Ha
nepwiil cmaodii koneepcii memany. Ooepacano cucmemy OuphepeHyianbHux pieHaHb 015 NOOATLUIUX OOCTIONCEHD.
Knwouosi cnosa: xonsepcis memany, peakyitina mpyoa, niv mpyouacmozo muny, MamemMamuyna mooeib.
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IMocranoBka mnpooGaemu. IlapoBa KarajmiTHYHA KOHBEpPCiIS METaHy B TpyOUacTHUX TIiedax € HaWOimbII
€KOHOMIYHUM CTIOCOOOM OJIep>KaHHS TEXHOJIOTIYHOTO Ta3y i BOJHIO. BimoMo aexinbka MoJenei nevei TpyoaacToro
THITY, 30KpeMa perpeciiini # moOyaoBaHi Ha OCHOBI TeOpii HEYITKOI JOriKK Ta Teopii HeuiTkux MHOKUH [1]. [Ipote
BOHH HE JIO3BOJISIIOTH MOJIETIOBATH JUHAMIKY IPOLecy KOHBEPCIi, 0 pOOMTh HEMOKIMBUM HOTO ONITHMI3ALiO.

Meto10 cTaTTi € pO3pOOJEHHS MaTreMaTHYHOi MOJENi peakuiiHux TpyO medi TpyOwacToro Tumy, ne
BiZIOYBA€THCSI KOHBEPCisl METaHy.

Buxknanx ocnoBHoro matepiaiay. OcHOBHMM 00’ €KTOM IapoBoi KOHBEpCii € TpyOuacTa mid, B sKiil BingOyBaeThCs
BUCOKOTEMIICPATYpHHUI KaTaJITHYHUI pUPOPMIHT BYrJIeBOJHEBUX 3'€nHaHb. J[ns cTBOpeHHs i1 MaTeMaTHYHOL
MOJieTli 3po0JIeHO TaKi TPHIYIICHHS: y TMOTEPEeYHOMY W TIO3IOBXHBOMY IepepizaXx BilOyBaeThCs imeanbHe
BUTICHEHHS; CAPOBHHA 3aliMa€ BECh Mepepi3; TEIUIOBI BTPATH B HABKOJIMIITHE CEPEAOBHIIE BiACYTHI.

AHani3 TpybdacToi medi sk 00’ €KTa KepyBaHHS TO3BOJISE€ BHIIJIUTH CYKYIHICTh B3a€MOTIOB’ I3aHUX BXITHHX 1
BUXigHUX KoopauHar (puc. 1, 2):

— BEKTOP BXIJHHUX HE3aJIKHHUX 3MiHHUX: Gy, — BUTpaTa IPUPOIHOTO Tasy, o e Ha KoHBepcilo; G, — BUTpaTa
BOJSHOT IapH CepPEeAHBbOTO TUCKY, IO CHPSMOBYIOTH Ha 3MIIIYBaHHS 3 MPUPOIHUM ra3oM; Gy,, — BUTparTa NajuBa,
1110 HA/IXOUTh Ha Ta30Bi NAJbHUKHY,

— BEKTOp BHXIiJHUX 3MiHHUX: KoHUeHTpauis komnoHeHTiB KI' C, (TONOBHHM MOKa3HUKOM € BMICT METaHy B
KOHBEPTOBAHOMY T'a3i), KiJibKicTh KOHBEPTOBAaHOTO ra3y G, ioro temmneparypa T, i THCK Py, Ha BUX0[i 3 medi;
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BII — soenesuii Hacpienuk, BK — exionutl konexkmop; bTA — 610k mennioobminnoi anapamypu;
I'T —eazoei copinku; TIT —mpybuacma niu

Puc. 1 —CtpyKTypHO-nIapaMeTpU4Ha cXeMa Ipouecy KOHBepcii MeTaHy



AGwe  ATwe  APure AGnat ATnar —BekTop 30ypeHb. AG,,. — BapifOBaHHS BHUTPATH
mapora3oBoi cymim, mo Haaxomuth g0 medi; AC,.
BapilOBaHHA CKJIaay THapora3oBoi cymimmi; AP
BapiloBaHHS THCKY mapora3oBoi cymimi B medi; AG.,, —

Gt —— —— Cx BapilOBaHHA BWTpaTH TmanuBa, AT,,, — BapifoBaHHS
- Co TEMIEpaTypu manuBa. MoXXHa BHOKPEMHTH Taki TI'pynu

on > flponec 30ypeHb. HEKepoBaHi 3MiHM ()i3UKO-XIMIUHHMX BJIACTHBOCTEH
— Txr - i o

[ p— . cupoBuin  (AG,;, AC, AP..,); 3MiHE BiacTuBOCTEH
KaTanizaTopa (OTpYEHHS, 3aKOKCOBYBaHHS, [1€3aKTHBALIif);

Puc. 2 —Cxema 06’ ekTa onTuMi3aii 3MiHH BIIACTUBOCTEH TEIII0O0OMIHHUX MIOBEPXOHb

(BurOpsHHS, KOPO3is, BIAKIAJAECHHS COJICH); 3MIHH PO3MOILTY
HaBaHTAXXCHHS Yepe3 BIIMOBY PEaKTOPiB Iedi.
3a CTamioHapHOrO peXHMYy KOHBEPCiI0O B TpyOax, IO OOIrpiBarOThCS 330BHI, MOYKHA OIMCATH CHCTEMOIO
JmudepeHItiaTbHIX PiBHIHb.
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Jie ', X — KOOpAWHATH pajiyca i JOBXKHUHU TpYO; t — KoopanMHATa 32 4acoM; W — IIBUIKICTh MOTOKY; A, — e()eKTHBHA
TETUIONPOBIIHICTh Y TIOTIEpEeTHOMY HamnpsMKy; D, — epextuBHuii koedimieHT Audy3ii B TOMEPEUHOMY HAMPSAMKY;
O — CIOCTepe)XyBaHa IIBHAKICTH peakiii; XAHjw; — cymapamit Temmosmit edpexr; C; — KOHIEHTpALis
KOHBEPTOBAaHOro razy; 7 — TemrmepaTypa KOHBEPTOBAHOTO rasdy; S — IUIolla MOMEepedHOro mnepepidy peakuminHux
Tpy0; C, — MUTOMAa MacoBa TEIUIOEMHICTH KOHBEPTOBAHOTO Ta3y; P, — I'YCTHHA KOHBEPTOBAHOTO Tasy; Ky —
KOHCTaHTa MIBUAKOCTI PeaKilii HyJbOBOTO MOPSIKY; F£; — KIHETHIHHHA MapameTp.

BignoBigHi MeXOBI YMOBI/I:a—r' :g—:— =0; )\r(;—T = O((TCT —T|r=R); T|X=O =T C}|X=0 =G, ne a—
r=0 r=R

Koe(illieHT TEeTUIOBI/Iaui Bil BHYTPIIIHBOI MOBEPXHI TPyOHW 3 ypaxyBaHHSIM TEIUIOBOTO BUNpPOMiHIOBaHHA. [Ipn
BOMY JUISI IIAPOBOi KOHBEPCIT I0CTATHRO pO3paxyHKy ABoX KoHmenTpaumiid CHy1 CO, (i = 1, 2).

BucnoBok. Po3pobieHo MaTeMaTHYHy MOAENb peakuiiHuX TpyO meui TpyO4acToro THIy B KOHBEpCii MeTaHy.
VY nojanbmioMy 3a JIONOMOrOI0 OZEp’KaHoi MaTeMaTHYHOI Mojeni OyayTh po3paxoBaHi npodini Temmeparyp i
KOHLEHTpaLii. JoUibHO TaKOXK MEPETBOPUTH OJIepKaHy CUCTEMY AU(epeHLiabHUX PIBHAHB Y NepenaTHi GyHKIil
3a KaHaJIaMH <«KEpyBaHHS» 1 «30ypeHHsS» 3a JOINOMOro0 IepeTBopeHHs Jlamiaca Ta CKOpUCTATHCS MPOTrPaMHAM
nakerom Autodesk Simulation CFD
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NPUMEpPE MpOLIEcca MapoBOM KOHBEPCHM YIJIEBOJOPOIOB) : AMCC. ... KaHA. TexH. Hayk /| M. B. Kpusos. —
Amnrapck, 2000. — 154.

Hapmiiinuia mo pemakiii 25.03.2014.

Zhuchenko A. I., Matvijenko O. I.
MODELING OF REACTION TUBES OF TUBE TYPE FURNACE FOR METHANE CONVERSION

The most famous technologies of making hydrogenbased on chemical and thermal processes also on
electrolysis of water. However, they major shortoaya as the use of high potential energy to thescos fossil
fuels and therefore significant pollution. The digantage of electrolysis of water is a significéael of power
consumption. Electrolytic hydrogen is the availabbit more expensive product. Today, the worldigédst
distribution obtained technology of developing logkn or a mixture of hydrogen and other gases bgpnst
reforming of natural gas — methane. But almost halfthe initial volume of gas consumed in carryingt
endothermic steam reforming process. So the waldhaking an intensive search for such technolotlies
produces hydrogen, which would meet the requiresnefteconomic and energy efficiency and environatent
safety.

The process of steam reforming of hydrocarbon camge designed to produce hydrogen technology aher ot
process gases by high-temperature catalytic refognin the cycle of production of synthesis gas. pitoeess of



conversion is one of the most important staged@fprocess of obtaining gas in ammonia synthesig. IBespite
the complexity of hardware design, steam catalypicversion of methane in the furnace tube is culyghe most
economical way to get the process gas and hydrogen.

Therefore, to improve it is relevant and necessaigntific and technical challenge. Given that thi¢-scale study
of the process of conversion is expensive, veficulifand dangerous. To solve the problems ofgiesif process
equipment, synthesis and study of control systemmjlators technical personnel, the challenge dfaiting the

mathematical model of the process object thatlveiit reproduce the properties of real prototypa teide range of
operation. However, creating of a model is basedaocompromise between the complexity of the mattieaha
tools and depth of simplifications and neglectsdayowe know a few tube type furnace models, inotudigression
models, which are widely used because of its ghtiitapproximate analytical relationship betweeput output

variables for multiple passively or actively contket experiments, and mathematical models are basethe

theory of fuzzy logic and fuzzy set theory. Theeggrscientific problem is that with most of them mbt allow

modeling the dynamics of the process and, therefwmepart of the unsolved scientific problem iatth makes it
impossible to optimize dynamic processes.
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