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Pedepar. /{1 MozmenupoBaHuUs MPOLECCOB TEPMUUYECKOT0 Pa3IOKEHHUS B ra3u(uKanHOHHON
yCTaHOBKE NMPUHHUMAETCS MOJAEIb TePMOJUMHAMUUECKOro paBHOBecus. Cuctema ypaBHEHUH, ONMUCHIBAIO-
IIAX XUMHYECKOE PABHOBECHE I Ta30BOH (Da3bl, COCTONT U3 HETMHEHHBIX anreOpandecKux ypaBHEHUN
B JorapudMudeckoii popme: 3aKoHa NEHCTBYIOIIMX Macc (IMCCOLMAIINN); YPaBHEHUI COXpaHCHHS Be-
IIIECTBA; YPAaBHEHUs, YCTAHABIMBAIOLIETO PABEHCTBO MAapIMAIBHBIX JABJICHUN 1 YUCIa MOJICH BEIEecTB
B IIPOJYKTax Pa3JIOKCHUs, a TAK)KE — PABEHCTBO JIABJICHHUSA CMECH U CyMMapHOTO YHCIIa MOJIEH BEIIECTB.
JUis mpoBepKU pe3yIbTaTOB YUCICHHBIX UCCIEAOBAaHUM U aJleKBATHOCTH MaTeMaTHUECKOM MOAeIH mpo-
BOJIMITHCH DKCIIEPUMEHTANIbHbIE HccienoBanus. KimoueBoii 1enbio paboThl cocTosia B pa3pabOTKH KOH-
CTPYKLMH Ta3u(UKAMOHHOW YCTAaHOBKM C TaKMMHU NapaMeTpaMH KOTOpBIH obecrieunBai Obl mepepa-
0OTKy Bcero o0pasyromerocsi 0TX0Aa B KpaT4auIine CPOKH, K KOTOPBIM OTHOCATCS: 00beM ra3udukany-
OHHOHN YCTaHOBKH, KOJMYECTBO CEKIHH YCTAaHOBKH, TaK Kak rasu(ukalMoHHas yCTaHOBKa paboTaeT B
MIEPHOANIECKOM pekuMe. I pereHust HOCTaBICHHOH 1eMH HeOOX0ANMO MOIXOIUT C dTala MareMa-
THYECKHX PACYETOB HEOOXOAMMBIX T€OMETPUYECKHX XaPAKTEPUCTHK OCHOBHBIX Y3JIOB M 3JIEMCHTOB
ra3u(UKalMoOHHON ycTaHOBKH. [ a3udukanoHHas ycTaHOBKa pabOTaeT B NEPUOJUYECKOM DPEKUME.
OT MOMeEHTa 3arpy3KH ChIpbS 10 BBITPY3KHU 3aJIbl IPOXOIUT | 4ac, a B MepHOA nepe3arpy3ku B paboTy
BKJIFOYAETCsl BTOpas NapajulelibHO paboTaroias ycraHoBKa. B npouecce paboTel He0OX01uMo coOutoie-
HUsSI pe)XrMa paboThI MO IBYM OCHOBHBIM IapaMeTpaM: KOJIMYECTBO I10/1aBAEMOT0 Hapa JOJDKHO COCTaB-
a1 0,230 KI/Kr BOJSHOTO TMapa K 3arpy’kaeMOMY CBIPBIO; TeMIlepaTypa B 00beMe YCTaHOBKH MOAIEP-
xwuBaercs Ha ypoBHe 1273K. K 0CHOBHBIM KOHCTPYKTUBHBIM PEUICHUSAM 110 KOTOPHIM HEOOXOIUMO TIPO-
BECTH MpEBapUTEIbHBIC pacyeThl As1 000CHOBAHMS UX KOHCTPYKIMH SIBIISIOTCA 00beM rasuQukaon-
HOH YCTAaHOBKHM, pa3Mepbl IapoBOi (OPCYHKH M T'€OMETPUYECKHE XapaKTEePUCTHKH ILTY>KKOB.
Pacuer 00beMa ra3udUKanMOHHON YCTAHOBKH CIYXKHT IS OOOCHOBAHHS KOJIHMYECTBA CEKIUHM TaHHOMN
YCTaHOBKH UCXOAS U3 KOJIMYECTBA ChIPhsi HEOOXOAMMOT0 yTHIIM3UPOBATh TaK KaKk YCTaHOBKa padoTaer
B NEPUOJUUECKOM PEXKHIME.

KnaioueBble ciaoBa: rasudukanus, NTULEBOACTBO, KOHCTPYKIHS, OCHOBHBIE€ 3JEMEHTHI,
KOHCTPYKIIMOHHBIE PEIICHHS.

BBenenne. IIpu pa3zpaboTke HOBBIX Tra3u- 0COOEHHO BaKHO T€PMETHYHOCTh YCTAHOBKH IS
(MKAIMOHHBIX YCTAaHOBOK OCHOBHOHM Hay4HO- HCKJIIOUEHHUs] TPHCOCOB Bo3ayxa. K pexumam
TEXHUYECKOH MpOONeMOl SIBISCTCS IMOBBINICHHE  PabOTHI MOKHO OTHECTH KOJHMYECTBO ITO/IaBaeMO-
CTETIeHH KOHBEPCHH OMOMACCHI B TOPIOYHE Ta30- IO ra3su(HIMPYIOIIETO areHTa B 00beM razuduka-
o0Opa3Hble MpoayKTel. OCHOBHAS 1eTh ra3uuka-  [IHOHHOM KaMepbl M CKOPOCTH BpAalICHHS Baja

LUK — TIOJIyYEHHUE CMECH rOproYMX ra3oB (Okcuy — cMecutens. KOHCTPYKIMOHHBIE OCOOCHHOCTH
yraepoaa (CO), Bomopon (H;), meran (CH)  maHHBIX y3710B TpeOyeT MpeaBapUTEIILHOTO MaTe-
u gap.). TemnoBas sHeprus, HeoOxoaWMmas IS ~ MaTH4eckoro obocHoBanusA[4, 5, 6]. [lna pemre-
rasuuKanud HCXOMHOTO ChIPhS, YaIlle BCEro HUS JaHHOM 3a/1a4u B paboTe HAaMH paccMaTpHBa-
TIOJIy4acTCda pU CXKUTaHUU YaCTU 6I/IOMaCCBI npu €TCA METOAMKa pacy€Ta KOHCTPYKHHMOHHBIX 3JIC-
MOJ[BOJIE MPE/BAPUTEIBHO HArpeTOro BO3JAyXa B~ MEHTOB pa3paboTaHHOH ra3udukarMoHHOU ycTa-

KOJIMYECTBE CYIIECTBEHHO MEHBUIETO CTEXHOMET- HOBKH C TapoBO# razudukamueii [7, 8].
puueckoro. B aTom ciydae B nmpoaykrax razugu- Llenbro paboTHI sIBIISIETCS pa3paboTKa MaTema-
Kallu¥ NPUCYTCTBYIOT TaKHe MPOAYKTHI FTOPEHUs,  TUYECKOIrO ammapaTra pacueTa 3JIEMEHTOB KOH-
kak yraexucisiii Taz (CO,), Boma (H,O) u mone-  cTpykumu ra3uuKaiioHHON yCTaHOBKH, o0ectie-
KyJsipHbIH a30T (N;). [Ipu moBBIIEHUN KOHIICH- YUBAIONINN TOYHBIE T€OMETPUUYECKHE XapaKTepH-
Tpanuu aszora (N;) CyIOIECTBEHHO CHIDKAeTCSI ~ CTHKHM U PEXHMHBIC MapaMeTphl MPH KOHCTPYH-
yAelbHasl TEIUIOTa CropaHus cuHre3-raza. Ilpm  poBaHuu peanbHOU ra3su(QuKannoOHHON
MOCHENYIOMEM COKUTAaHUU CHUHTE3-ra3a BO3pacTa-  YCTaHOBKU.

0T BBIOpOCHl okcumoB azora (NOx) [1, 2, 3]. YciaoBusi, MaTepuajbl U MeTOAbl. B Hacro-
Pemennem naHHOM HpOOJIEMBbI SIBIISIETCS MCKIIO-  sAlIed paboTe Nmpu 000CHOBAaHMM KOHCTPYKLUH H
YEeHHUE U3 Peaklny ra3u(uKaliy BO3LyXa U 3aMe-  NPOLECCOB NPUMEHSIINCH YUCICHHBIE U 3KCIIEpH-
Ha Ha 0oJee HKOJOTMYECKUI BOASHON map. [Ipu-  MeHTalbHBIE MCCIIEIOBAHHMS HAa OCHOBE OIBITHO-
HATBIE PEIICHUs 110 TIOBBIIICHUIO KOHBEPCHH OMO-  JabOpaTOpPHBIX HCHBITAaHWH Ha 0aze Kadenpsl

Macchl B TOPIOYMil cHHTE3-ra3 0OOCHOBEIBaeTcs  «MH)keHepHas 3KOJOTrHs W OE30MacHOCTh TPYHa»
OCYIIECTBJIIEHMEM B o0BeMe rasupukanmmoHHON  Kas3aHCKOTro rocyIapCTBEHHOTO SHEPreTHYECKOTO

YCTAaHOBKM HM3MECTHBIX PEAKLMH KOHBEPCHH BO-  YHHBEPCHUTETa COBMECTHO C HKOJIOTO-XHUMHYECKOH
JSTHOTO T'a3a W PeaklMy Pa3jIoKeHHsI MOHOOKcHia  Jlaboparopuel, akkpeuToBaHHOH B Pocakkpenu-
a3oTa Ha aToMapHbIA a3oT. [IpoBeneHHble pacye-  Tannd MUHIKOHOMpPA3BHUTHSL.

Thl OATBEPKAAIOT JaHHYIO TeopHro. OcylecTs- HckimounTs Beicokoe conepxanne azota (Ny)

JICHUIO JTAHHBIX peakmuid TpeOyeTcs yCTaHOBKAa M3 MPOIYKTOB Ta3sM(HUKAIMKA B CHHTE3-Ta3e MOX-
obecrnieunBaromas 3aJaHHbIE PEXUMBI pabOTHl 1 HO, TPUMEHAS B KadecTBE Ta3u(HUIMPYIONIETO
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areHTa BBICOKOTEMIIEpaTypHBIN BOJSHOM Hap, Tak
KaKk B BOJSHOM Iape oOTCyTCTByeT a3oT (Nj),
MIPUCYIINH BO3AYXY M BO3AYIIHOM ra3u(UKaIny.
[pu BoxsHOI KOHBEpCcHH OJarogaps mMapoBOM
ra3u(UKanny MPOUCXOAUT CIEAYIONIAs PEaKIIHs:

(1

IMpn mapoBo#l rasudukanuu HaOIOAACTCS
CHIDKEHHE KOHIIEHTPALUU TaKOro BPEJHOIO AN
OKpY’)KaloIled Cpenbl COEAMHEHMs, KaK OKCH]
azora (NO). Cnenmyromasi peakiusi pa3iIoKeHHsI

CO + H20 — C02+ Hz.

MOHOOKCHIAa a30Ta Ha aTOMapHBIH  a30T
000CHOBBIBaCT JKOJOTHYHOCTH IpeaaracMoi
YCTaHOBKH [ 1, 4]:

2NO+2CO — N, +2CO;. 2)

[Ipu BO3mymHOW razupuUKaNH, KpoMe a30Ta
B BO3IyXe, a30T TaKXKE COICPXKUTCI B OTXOHaxX
nruneBoacTBa. OH sBIsieTcs 0aluTacTOM  TIpH
OTIpE/ICIICHNH TEIUIOTHI CTOPAHUS.

OcymiecTBICHNUE JaHHBIX peaknuu 1 u 2 ume-
€T NEPCIICKTUBLI BHCAPCHUA. OCHOBHBIMHU Ta3H-
(UIUPYIOUIMMHU areHTaMU YCTAaHOBOK B KOTOPBIX
MPOTCKAIOT AAHHBIC U PCAKIHU MPCUMYIIECCTBCH-
HO SIBIITIOTCS] BO3IYX W BBIXJIOIIHBIE Ta3bl, B KOTO-
PBIX TIPHCYTCTBYIOT HEKENaTelIbHBIC U OKPY-
JKAFOIIEH cpeibl KOMIIOHEHTHl U COSAMHCHHS OK-
cunoB azota (NO). B pabote [9] ormedaeTcs mo-
BBIIICHHE KAJIOPUHHOCTH CHHTE3-Ta3a Ojaromaps
J00aBJICHHIO BOASHOTO Iapa, HO HPH 3TOM TeM-
reparypa mpouecca U KOHIICHTPAllud OCHOBHBIX
COCTaBJISIFOLIMX CUHTE3-Ta3a B ra3uQuKaioHHON
KaMepe BaphHpyeTcs B IIHPOKOM JHAIa30HE.
B cBs3u ¢ 3tM TpeOyercs pa3paboTka HOBOH
ra3su(UKAIMOHHON YCTaHOBKH [Tl BBIPaOOTKH
CHHTE3-Ta3a, 3a CYET KOTOPOH OyAeT BO3MOXKHO
MTOBBICUTH KaYeCTBO CHHTE3UPYEMOTI0 ra3a M CHU-
3UTh BIIAXKHOCTb IIYTEM TEPMUYECKOH KOHBEPCUH
MOJIEKYJ BOJIbI B BHICOKOKAJIOPUITHBIM CUHTE3-Ta3
U TIPEAJIOKHUTH ONTUMAIBHBIC PEXKHUMBI U CTa-
OWIIBHOI pabOTHI YCTAHOBKH C BEICOKUMH ITOKa3a-
TEISAMH TI0 SHEPTETUYECKUM U SKOJIOTHICCKUM
ITOKA3aTeIIsIM.

CHOXHBIM KOMIUIEKC NPOTEKAIOMUX B ras3u-
q)I/IKaLII/IOHHBIX YCTaHOBKax aspoTCPMOXUMHUYEC-
CKHX TIPOIIECCOB XapaKTEpU3YIOTCS HAJIMYUEM B
pabounx o6bEMax MHOTOGA3HOTO Tela C MIUPO-
KUM  JIMalla30HOM  H3MEHEHHsI  TeMIIeparyp
(OT cOTeH J0 HECKOJBKUX THICSY TPAJYCOB), XU-
MUYECKUX MpPEeBpalleHU, U3MEHEHUsl MapameT-
POB cocTosiHMSI pabouero Tesa Ha (GoHE BHYTpH-
(hazHOrO M MEXK(PA3HOTO TEIII0- U MaCCOOOMEHA H
CIIO)KHOW a’pOJIMHAMHUYECKON KapTUHOW JBUXKE-
HUS pabodero Tena u T.71. JlaHHBIE XapaKTepUCTH-
KN )54 ONPECACIIAIOT B KOHCYHOM UuTore
JHEpPreTUYeCcKue u 9KOJIOTUYECKUE
XapaKTEPUCTUKU YCTAHOBKHU.

Jdns  o0oCHOBaHWS NPUMEHEHHUsS Ipolecca
ra3suQuKanuy M0 YTHIM3AIUKA OTXOJOB MTHIIC-
BOJICTBA IIPEIUIaraeTcsl MPOBEACHUS IO 3TaIHOE
MpoBeJIcHUE HccienoBaHuid. B mepByro ouepenb
TpeIyeTcsl CIPOTHO3MPOBAThH MpoIlece ra3uduka-
Wy yuuTsiBaromui peakmw (1), (2) [10, 11].
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OmHuM U3 myTeil MPOrHO3UPOBaHUS Mpolecca
rasuuKaIi B TAKOM CJIOKHOM KOMIUIEKCE MPO-
I[ECCOB SIBISIETCSI METOJl MaTeMaTHIECKOTO MoJie-
mmposanus [12, 13, 14].

B koneuHoM cuére Oa3zoBas cucTeMa Mpea-
CTaBIISIET COO0H KOMITJIEKCHYIO MOJIENb IS OTIpe-
JIEJICHUST HeW3BeCTHRIX X, = [Vi,, M,, h,, T, p]
(KOoHIIEHTpaIusl, Macca, SHTANBINS, TEMIIEPATypa,
JIaBJICHUE).

CocTaBUB MaTeMaTHYECKyl0 MOJEINb MpoLec-
COB TEPMHUYECKOTO PA3JIOKEHHS OTXOJOB IITHIIE-
BOJICTBA MOXXHO CMOJEIHPOBATH MPOIECCHI, TPO-
TeKaromre B 00beMe ra3supuKaIioHHON YCTaHOB-
KA W BBIYHCIHTH TEMIEPaTypbl HpPHU KOTOPBIX
OyZeT MaKCHMAaJbHBIN BBIXOJ 3HEPrOHOCHTEINS
(cuntes-raza) [15, 16].

B Monenu mnpuUHATH TEIUIOBbIE TpPaHUYHBIC
ycnoBus 3-ro poaa. Temneparypa pabouero Tena
BIMSIET HAa €ro  TEePMOAWHAMHYCCKHE H
TEIUIO(pU3NIECKUE CBOWCTBA W HAa CKOPOCTh
XUMUYECKUX peakuui [17].

Ecmu obocHoBanme peakumit (1), (2) ocy-
HIECTBJISACTCA MaTeMaTHUYEeCKUM IyTeM, TO Ha
BTOPOM 3Tane TpeOyeTcsi CKOHCTPYUPOBATh T'a3H-
(hMKALMOHHYIO YCTaHOBKY B KOTOPOM OyayT ocy-
HIECTBJIATH JaHHBIC PEAKI[UN CHHTE3A.

[pemmaraercs ciiemyromas METOIMKA pacyeTa
1 000CHOBaHWS KOHCTPYKIHHU Ta3u()UKAIMOHHON
YCTaHOBKH.

VcxonHble TaHHBIC IPHHAMAIOTCS TS TITUIIC-
BOJAYECKOro mpeanpusatus norojoeeM 5000 ro-
noB nitunsl [ 18, 19].

O06béM 00pa3oBaHMs MOJCTUIOYHOTO MOMETA
—3,5 t/cyr.

[Tpon3BOINTENHFHOCTh YCTAHOBKH IO PE3YJb-
TaTaM TEOPETHYECKUX W IKCIEPHUMEHTAIBHBIX
WCCIIeIOBaHMI cocTaBisieT 5 kr/4. CpemgHee Bpe-
Ms BBIIEpKKH | 3arpy3ku — 1 4.

J1st nanbHEMINuX pacuyeroB 3aJacMcsl JBYMs
ycnosusimu [20, 217]:

1. PacxoJ1 MOACTHIIOYHOTO ITOMETA PACCUUTHI-
BaeTCsl U3 TOT'O COOOpakeHWS, YTO YTHIU3UPO-
BaTh BeCh 00BEM OOpasyromerocss momMéra HeoO-
XOJMIMO, HEe HapyIIas TpeOOBaHUI IKOIOTHIECKO-
TO 3aKOHOJNATENBCTBA O CpOKax XpaHEHUS
JUIsL JAJIbHEHWINEH yTWIA3AalUU, KOTOPBIA COCTaB-
nsiet 11 mecsimes.

2. Tlpm oxcrutyatanuu ra3u(UKaIIMOHHON
YCTaHOBKHM HPEIyCMOTpEHA IUIAHOMEpHas, B Te-
genne 11 MecsmeB, yrunuszaims Bcero o0ObéMma
00pa30BaHHBIX OTXOMOB. OJHHM U3 Ba)KHBIX
moKasarelei 1l 00ecleYeHUs] TAaHHOTO YCIIOBHS
SIBIIICTCS PEKUM padOTHI: MPOU3BOIUTEIHLHOCTh
(5 xr/4), xoropas ObuUIa TPHHATA B KadeCTBE
OCHOBHOTO.

Pe3ysabTaThl M 00cyxknenune. B mepByro ode-
penap HeoOXOIUMO paccuuTaTh 00BEM TazuduKa-
[MUOHHOW YCTAaHOBKH KOTOPBIM BBIYUCIIACTCS IO
(hopMyne UCXOAsI U3 TUIOTHOCTH TOMETA:

M 5
=—=—=0,0l0’ 3)
p 800
CooTBeTcTBYyIONME TabapuTHBIE Pa3MeEpPbI

JruaMEeTpa W BBICOTBI paCCYUTAHBI CIICAYIOIIUM
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o0pazom.
BeicoTa YCTaHOBKH paccYnThIBACTCS
o opmyme [22]:
%
H= >
7R @

BricoTa yctaHoBKH cocTaBiser 1,27 M.
[Tnomans moBepXHOCTH ra3u(UKAIMOHHON
YCTaHOBKH PAacCUUTHIBAETCs 10 popmyre:

it
4 7D ) , %)

rae D — muamerp ra3udukaimoHHON KaMephl, M.
B pesynprare pacuéra mosgydaeM HEoOXOIu-
My IJIOIIaAh ra3uUKAIMOHHONH  KaMmepsl,
pasmyio 0,207 M.
HeusBecTHbIMU B 1aHHOM cucTeMe ypaBHEHUI
SBIIIOTCSL  IWaMeTp W  BBICOTAa  yCTAHOBKH,

S 110B =

A

~

Vo

]

KOTOpbIE  TIO0MPArOTCS
otHomeHuit D/H.

CreyloliuM KOHCTPYKTHUBHBIM  3JIEMEHTOM
SIBIISIIOTCST (DOPCYHKH, KOTOPBIE MOJDKHBI oOectie-
YHMBaTh HENPEPHIBHYIO MOAaYy BOASHOTO Iapa U
IpeNOTBpalleHHe 3aKyNOPUBaHUS  (OPCYHOK.
Takum 00pazoM, KOJIMUECTBO T10/1aBAEMOTO BOJSI-
HOTO I1apa ¥ XxapakTep IUI1aKoo0pa3oBaHUs Hepas-
PBIBHO CBSI3aHBI MeX 1y co00ii [9].

Kak ObUTO ycTaHOBIICHO Ha MPAKTHKE, JOMOJ-
HHUTEIBHBIM IPEUMYILECTBOM IPH BHIOOpE KOH-
CTPYKIIMH (OPCYHKH SBIIETCS NPENOTBPAILCHUE
3aKyNOPHUBAHUS OTBEPCTHH (OPCYHKH IIpU ee
IKCILTyaTaLIH.

Cpenu U3ydeHHBIX CIIOCO00B Moauu ra3ugu-
LUPYIOIIEro areHra B KaMmepy Trasupukanuu
HauOoJplIee NpennovYTeHne OTAaeTcs (OpCyH-
KaM pacCloJIOKCHHBIX BBIIIC JHUIIA FaSI/I(bI/IKaI_[I/I-
OHHOI Kamepsl. [lpemaraemMas KOHCTPYKLHS
(dhopcyHKH TpescTaBieHa Ha (puc. 1).

HyTéM U3MCHCHUA

A-A

Puc. 1 — ITapoBas ¢opcyHka

KonudecTBo OTBepCTHIA U UX pa3Mepbl MOKHO
OTIPENICTUTh METOJIOM CKOpOcTeil. DToT crmocod
MIOJIXO/IUT, €CII M3BECTeH OOBEMHBIN (M*/4) min
MAacCOBBIi pacxoj mapa (kr/4). OcHoBHas Ghopmy-
Ja s pacu€Ta Mo0bIX TPYOOTIPOBOIOB:

Q=%ﬂ'-D2'V, (©)

rae Q — oObEMHBINH pacxop mapa, BO3AyXa WIN
BOJBI, M>/4;

D — nuamerp TpybompoBoa, M;

V — IOMyCTUMasi CKOPOCTh IMOTOKA, M/C.

Ha npakrtuke pacuér Bcerna Benércst 1o pac-
xony (M3/4) m mo nmamerpy TpyOomposona (M).
Ecnu u3BecTeH TONBKO MAacCOBBIN pacxof, TO JUIs
nepecyéra Kr/4 B M*/4 HEOOXOIUMO YYHTHIBATDH
yIeNbHbIH 00BEM 1o Tabmuue napa. Ilpu sTom
yaemsieTcss 0coboe BHHMaHHE II0/ICTaBIIIEMBIM
3HAYCHUAM — OOBEMHBIN pPacxo/ HACHIIICHHOTO U
MIEPerpeToro mapa mnpu nepecuére OyaeT pasHbBIM
(mpu ero OAMHAKOBOM KOJIMYECTBE M JABJIICHUH).
COOTBETCTBEHHO, M JHaMETPhl TPyOOIPOBOAOB
Oynyt pasznuuatses. Ilociie Bcex mpeoOpasoBa-
HUH JuIs pacyéra auamerpa TpyOorpoBojaa mapa
OyneT crnpaBeUTiBa ciieyronias popMyIa:

b [B34Q

v

(7

62

rae Q — o0BEMHBIH pacxof mapa, M>/4;
D — UCKOMBIIT AHAMETP TTAPOIIPOBOJIA, MM;
V — peKOMeHIyeMast CKOPOCTh TIOTOKa, M/C.

Bo u3bexaHne KOMKOBaHUS U JIJIsl paBHOMEp-
HOTO pachpeeiicHus TeMreparyp B 00bEMe
ra3suUKaIMOHHON YCTaHOBKH MpPEIIoJaracTcs
MEXaHU3UPOBATh porecc rasu(puKaIm
C IIOMOIIBIO MENIATIOK.

Lenbto mepeMemnBaHus ABISCTCS TTOTydeHUE
OTHOPOTHOH CMECH, a TaKKe WHTCHCHU(UKAIIHS
MPOIIECCOB TEILUIO-MAcCOOOMeHa Kak (pU3HUYecKo-
ro, Tak M B COYETAHMH C XHUMHYECKUMH
peaxmmsivu [10].

Yucino 000pOTOB Bajia CMECUTENS ONpeiess-
eTcs o popmyIe:

%+52
G

-1
n , MUH™

6

®)

rie G — BecoBas EMKOCTh Tra3u(HUKaIMOHHON
YCTaHOBKH,

G=10-V.-5,.y, ©)

roe — 5 00BEMHAs Macca 3arpyKEHHOTO CBIPbS,
/™ ’
V— €MKOCTH OJIHOM 3arpy3KH.

[lepenatounsle OTHOIIEHUS PEXyKTOpa pac-
CUUTHIBAIOTCSA 110 popMyJIe:
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lpe() ) (10)

TIe p, — 4MCIO 0GOPOTOB Basla, MHH ;

N, — grcno 060pOTOB Baja.
MomHOCTh JIBUTATEIS
onpezensercs no popmyie:

CMECCHUTCIIA

2 .
08:]{))'2[{'&) 'G'l[)']/’KBm (11)
n

rre K, — K03 GUIHEHT
MOIITHOCTH (3a7aéTcst paBHBIM 1,2);

YCTaHOBOYHOMH

A v _LA

K — pacuérseiii mnapamerp, 3aBUCALIMH OT
CBOMCTB 3arpy>K€HHOTO CHIPbS:
3
K=0,74+30-0,c/ M, (12)
@

- YTII0Basi CKOPOCTH BpAIlICHUS Baja,
KOTOpas onpejensiercs no hopmyoie:

0= ,C (13)

V- TeOMETPUUECKUM
(puc. 2);

napamMeTp JIONIaToK

Puc. 2 — T'eomeTpuueckue nmapaMeTpsl IUTY>KKOB

1

303y 4
y==-h-(r; =1),m, (14)
3
rme h — mmpuHAa TOPH30HTATBHOH IPOCKIUU
ILTY’KKOB, M;
r, *R,m; 1 ~0,5R, M, (15)

rae 1 — KIIJT npuBona (3amaémcs 0,9);
b mmpuna wryxkos (0,1 — 0,3 m).

Jamee mo pacy€THBIM 3HAYEHUSAM MOIITHOCTH
MONOMparoTcss  HEOOXOAWMBIE  HAa  TPHUBOJ
CMECHTEIISI THTIOPa3Mep ¥ MOITHOCTh TBUTATEIS.

ITo paccuMTaHHOM METOJINKE HaMH
pazpaboTaHa KHHEMAaTHYecKas cxema MpUBOja
cmecutenst (puc. 3).

Puc. 3 — KunemaTtuueckas cxema MpuBOJia CMECUTEIS
1 — anexTpoaBuraTens; 2 — Mydra; 3 — peMeHHas nepeaaya; 4 — ABYCTOPOHHHHN pagHaIbHO-YIOPHBII
TIOJIIIMITHUK Ka4eHUs; 5 — KOPITyC ra3su(uKalMoHHON YCTaHOBKH; 6 — IUTY)KKH; 7 — Ball

Ban 7 ¢ pamoyioxeHHBIMH Ha HEM ILTYKKaMH
6 TPUBOIUTCS B JBHKCHUE IJICKTPOIBHraTEICM
1, coequHEHHBIM Yepe3 MyPTy 2, U PeryasiTopoM

CKOPOCTU BpallleHHs] — PEMEHHOH nepepadei 3.
B kopnyc rasudukanyoHHOW yCTaHOBKH 5 Bal
BMOHHUTHPOBAH Y€pe3 MOALINITHHK 4.
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HanpasneHnue BpailieHUs Baja MPOHCXOIUT
mo yacoBou crpernke. [y ynoOcTBa mpeacrasiie-
HUS MaTeMaTH4ecKoro ammapara (MOJeNn)

Mogvas 1: mogeas paceita
HOHCT] Y EITEED
rasHpHEa ITHMOHEOH ¥ CTAHOBREH

pacueTa KOHCTPYKIIMM W OCHOBHBIX Y3JIOB
ra3uUKaIMOHHON YCTAHOBKU HAMH pa3paboTaHa
Omok-cxema pacuera (puc. 4) [11, 12].

MMogyae 2: MoJZeTs pacssTa CMeCHTe

L
Brraacazem togm, Zp. Uncao odopoToE Epyrammmst MOMEHT Ha
i} Fig (96 _ oI
Oosen kasiepa 17, = - e =| 22 +52 | 2uae? Mgy = b1
T LG J ! =
¥ Ll .
O EpVvEEce VOIUTES FTH CHIR,
= I[NepesaToYHOS OTHOMISHES e
R—y " peayETOpa A,
cos@--2-i, i g P=—+=H
7 ped ™ ¥
+ Mae HamSome e 3T HSaFo I
* MOMEHT, JeHCTE VECIIEE Ha
Ilerprrea VIIoEaA CROPOCTE EPEIISHER BT BaT Af F.-r CE
— T-Fg Toss R
B=R-(cosg+1),m I s 1 4
TremEa . +
L=014-i, -8B, w« ¥ — reouerpmeciuli napaserp Pacu&THED MOMEHT
BricoTa TOTIATOE Mo
H=20-R . '--%-.-'-“-rrjz—q‘: haet,
=]
[Te1aneTp Eama
L3 v * cuef;m:{g -\{p\cx!.r
OIIEOCTH JEHTETENA = M
Becosad MEOCTE - " . . 0.l [oyz=
G=10-F-4, v oo f iR Gy -
. e po

Puc. 4 — MaremaTndeckuii anmapart BEIOOpa KOHCTPYKTUBHBIX ITAPaMETPOB
ra3u(pMKavoOHHON YCTaHOBKH

IIpennaraeMblii MareMaTU4ecKUd — amnmapar
(puc. 4) npu 3aJaHUM UCXOJHOTO 00BEMA CHIPBS
HEoOXoAMMOro K  mepepaboTKe  BO3MOXKHO
paccunTath M TMOAOOpaTh HEOOXOIMMBIH THIIO-
pasmep ra3u(puKannoHHON YCTaHOBKH
JUIL  TTHIEBOAYECKOTO IMPEANpUATHA 000N
MIPOU3BOIUTEIEHOCTH.

BeiBoabl. PazpaboTraHa KOHCTPYKTHUBHO-
TEXHOJIOTHYECKasi CXeMa M M3rOTOBJICHA ra3sudu-
KallMOHHAsl yCTaHOBKA, HOBHM3HA TEXHUYECKOTO
peILIeHUs] KOTOPOH 3alIMIlieHa MaTeHTOM Ha U300-
perenue Ne 2754911 [23]. Ha ocHOBe TeopeTuue-
CKMX pPacuéToB OOOCHOBAHBI OCHOBHBIE KOH-
CTPYKTHBHO-TEXHOJIOTHYECKHE MapaMeTphl ycTa-
HOBKH: BbIcoTa — 0,7 M, muametrp — 0,1 M, Bec
6e3 3arpy3ku — 50 kr. [Ipu aToM Onarogaps cme-
IIMBAIONIEMY YCTPOMCTBY MOAJEPKHUBAETCS paB-
HOMEPHOE paclpeleNieHne TeMIepaTypsl U
U3MENbUYCHHE CIEKAOLINXCS arIoMepaToB B KOp-
myce TasupUKalMOHHOM ycTaHOBKH. OOBEM

ra3u(UKalMOHHONW YCTAaHOBKM ISl MPOBEICHUS
1aBOpaTOPHBIX HccieoBanmil coctapmaa 0,01,
000pOTHI Bajla CMECUTEINS CITy>Kallero It HHTeH-
cu(UKaMKM TEIuIoMaccooOMeHa W pa3pyLICHUs
KPYIHBIX arjomeparoB cocraBuiaa 60 o00/mMwuH.
®dopcyHKH BEIOpaHHBIE U3 COOOpaxeHHH obectie-
YeHHS ONTHUMAJIBHOTO KOJIMYECTBA Iapa IMoJjiaBae-
MOro B 00beM ra3upuKaIOHHOH KaMepsl co-
craisieT 4 pOpCYHKH TUaMeTPOM 3 MM.

[Monyuaemast nocne razudukanyuu U U3BJIeUe-
HHE U3 CBIPbS IOJIE3HONH SHEPTHU Ha BBIXOJE TaK
ke 00pasyercst 30J1a IpUroIHast B KauecTBe y100-
peHus ¢ BBICOKMM conepxanueM Qocdopa u xa-
. AHaNIHM3 WCIIOJIB30BAHUS 30761 TTOKa3all, 4TO
nmoJrydeHHas 3o0i1a cogepxut okcua kammua (K,O)
— 15,5%, oxcug dochopa (P,0s) — 23,9%, oxcun
kaneius (Ca0) — 17%. Ilarorennas Mukpodopa
NpPU 3TOM MOJHOCThIO YHHUTOXaeTcs. Kosmde-
CTBO HOIy4eHHOW 3osme  jpocturaet 20%
0T 00BEMa ChIPBS.
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MATHEMATICAL APPARATUS FOR CALCULATING STRUCTURAL SOLUTIONS
OF THE GASIFICATION INSTALLATION
B. G. Ziganshin, N. N. Fakhreev, E. 1. Baigildeeva, I. Kh. Gayfullin

Abstract. To simulate thermal decomposition processes in a gasification plant, a thermodynamic equilibrium
model is adopted. The system of equations describing the chemical equilibrium for the gas phase consists of nonlinear
algebraic equations in logarithmic form: the law of mass action (dissociation); equations of conservation of matter; an
equation that establishes the equality of partial pressures and the number of moles of substances in decomposition prod-
ucts, as well as the equality of the mixture pressure and the total number of moles of substances. In order to verify the
results of numerical studies and the adequacy of the mathematical model, experimental studies were carried out. To
conduct experimental studies, it is necessary to design a gasification plant in which synthesis reactions of high-calorie
fuel gas will be carried out. The key goal of the work was to develop the design of a gasification plant with such
parameters that would ensure the processing of all generated waste in the shortest possible time, which include: the
volume of the gasification plant, the number of sections of the plant, since the gasification plant operates in a periodic
mode. To solve the set goal, it is necessary to start from the stage of mathematical calculations of the necessary
geometric characteristics of the main components and elements of the gasification plant. The gasification plant operates
intermittently. From the moment of loading the raw materials to unloading the hall, 1 hour passes, and during the reboot
period, the second parallel operating unit is put into operation. The volume of the gasification plant is selected based on
the daily generated waste (raw materials). In the process of work, it is necessary to observe the operating mode accord-
ing to two main parameters: the amount of steam supplied should be 0.230 kg/kg of water vapor to the loaded raw mate-
rial; the temperature in the installation volume is maintained at the level of 1273K. The main design solutions for which
it is necessary to carry out preliminary calculations to justify their design are the volume of the gasification plant, the
dimensions of the steam nozzle and the geometric characteristics of the plows. Plows serve to intensify heat and mass
transfer in the volume of the gasification plant. The steam nozzle is used to distribute water vapor over the area of the
grate. The calculation of the volume of the gasification plant serves to justify the number of sections of this plant based
on the amount of raw materials to be disposed of, since the plant operates in a periodic mode.

Key words: gasification, poultry farming, construction, basic elements, structural solutions.
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