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[I{o6 cipocTuTH Lie PiBHIHHS, MOYATOK IIyCKOBOTO PSXXHUMY OyAEMO PO3IIISIATH 3 MOMECHTY ITOJA4i MAIHBa Ii-
CJI1 HOTO 3amamoBaHHA. BBakaTmMeEMo, IO 10 MBOTO TEMIIEPATypa TEILIOHOCIS TOPIBHIOE TEMIICPATYPl PO3UHHY B
anapari. 3 ypaxyBaHHAM BTpar Z i HaqmmKy K, BurpaTa Teronocis V. = (1 + K2)V,. Beaxkaroun, mo ®,, = const,
TIEPETBOPUMO HABEJCHE PIBHIHHS B IIPUPOLICHHIX:
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XAPAKTCPUCTHIHOTO PIBHAHHA. PO3B’A3y04H HOTO, BU3HAYAEMO TPHBATICT HATPIBAHHA PO3UMHY Bix Oy 10 O

1, (026 V. B) (L RT)R
"R Vo (BB, +1])
Ll 3amekHICTH A03BOJSIE MPOAHANI3YBATH BHTPATH IAJHBA B NMYCKOBOMY Ta POOOYMOMY pEXMMAaX Ha €Tarr
KOHCTpyroBaHHA A3l
BucnoBkn. Po3rsiHYTO KepyBaHHS IyCKOBHM PEXXMMOM amapaTra 3aHYPEHOTO TOPIHHS, IPH3HAYCHOTO I
YIApIOBAHHA PO3YHHIB 0 BHCOKHX KOHICHTpAIiii. OmepKaHo 3aICKHICT, MO 03BOJIIE MPOAHATI3YBATH BUTPATH
TIAITMBA B I[yCKOBOMY H POOOYMOMY pEKMMAX IIE HA €Talli KOHCTPYIOBAHH amapara.

Komn#=0, f, = Oy,
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START MODE OF SUBMERGED COMBUSTION EVAPORATOR

Submerged combustion evaporator used both independently and in the final stages of evaporation in combination
with tubular evaporator for evaporation of solutions to high concentrations. In devices submersible burning no tube
heating surface and the contact carrier is directly from solution, ie transfer coefficient deterioration is impossible.

With differential equation of solution heating process in apparatus and by analyzing it, it is possible to choose in

advance the torch that fits different operating conditions, determine structural unit size, fuel consumption and dura-
tion of trigger mode.

Also possible to perform automatic switching burners with a high consumption of heat in the starting mode, to the
burner that operates during normal operation.

Purpose of article is an analysis of the main parameters that affect the apparatus and a mathematical model of the
process.

Heat balance equation for coolant, air and combustion products is folding. Fuel consumption and calorific value;
specific heat and coolant temperature; consumption, specific heat and temperature of air; heat transfer coefficient
in bubbling, burner nozzle cross section, the depth of bubbling and average logarithmic temperature difference; fuel
combustion products, their specific heat and temperature; mass and specific heat of solution; cross-sectional area
and depth of solution; coefficient of heat transfer from the solution to the inner wall, surface area of the inner wall,

the temperature of the solution in the apparatus and the wall temperature; heat of vaporization; consumption of
evaporated water; heat transfer coefficient from the outer wall to the environment, the area of the outer wall, the
temperature of the environment; mass of material of walls and its specific heat are taken into account.
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Beginning trigger abrupt mode take time fuel supply after ignition. With the resulting equations can analyze fiel
consumption in the starting mode and during normal operation at the design stage of submerged combustion evapo-
rator.

Can be used parameters obtained starting mode when designing control systems and automation and the develop-
ment of necessary technical means. Can define firel consumption in the starting mode and in the mode of technology
exploitation, define duration apparatus starting mode.

Keywords: submerged combustion evaporator, start mode, evaporation.
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KEPYBAHHSA BUITAPIOBAHHAM
B AITAPATI 3BAHYPEHOI'O I'OPIHHA

Ilo6yoogano cucmemy KepyeanHs anapamom 3aHyPeHo20 cOPiHHA K OBOGUMIPHUM 06 EKMOM i3 83AEMO3ANEHCHUMY
nepexpecHUMY 38 A3Kkami. 3anponoHo8aHo CMPYKMYPY CUCHEMU HEe3ANeNCHO20 Kepy8aHHs KOJICHOIO 3MIHHOIO i3
BUKOPUCMAHHAM YUDPOGUX PecyNIAMOopia | yughposux KomMneHcamopis.

Knrouosi cnosa: anapam 3anyperozo 2opinus, 0808uMIpHuti 06 €xm, cucmema KepyeanHs.
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MocranoBka npodaemu. BinbImicTh XiMiKO-TEXHOJOTIYHIX HMPOLECIB € AMHAMIYHAME CHCTEMaMH 3 OaratbMa
KCPOBAHHMH 3MIHHHUMH, TIOB S3aHAMH MDK COOOF0 depe3 00’ekT kepyBaHHA. [1[00 3a0¢3meunTH AKICTH HPOIECY
KCPYBAaHHSA B CHCTCMAX ABTOMATHIHOTO PCETYIFOBAHHA i3 B3a€MO3AJICKHHMH KCPOBAHHMH 3MIHHHMH, HCOOXIiTHO
KOMIICHCYBATH BIUIMB BHYTPIIIHIX 3B S3KIiB 00 €KTa KEPYBAHHS MUIIXOM BBEJACHHS B CHCTEMY HH(PPOBHX KOMIICH-
caTopis.

MeTo10 CTATTi € aHATI3 CTPYKTYPH CHCTEMH KEPYBAHHS BHIIAPIOBAHHS V BUNAPHUKY 3aHYPEHOTO TOPIHHS Ta
PO3paxyHOK MCPeAABATBHIX (PYHKITiH KOMICHCATOPIB.

Buxaanx ocnoBHoro Marepiany. Ilpuknazom o0’ ekra 3 OaraTbMa B3a€MOTIOB SI3aHHMH KEPOBAHUMH 3MIHHUMH
€ amapar 3a"ypeHoro ropiHua (A3D) [1] B s;koMy HEOOXIAHO PETYIIIOBATH PiBEHD 1 KOHIICHTPALIIO POo34mHY (puc. 1).

Bumapamit A3[C € 00°€kTOM 13 JBOMY B3a€MO3AJICKHIAMH TICPEXPECHAMH 3B’ A3KaMH [2], OCKUTHKH KOHIICHTPALIA 3a-
JICKUTH HE JIMIIC Bi KITHKOCTI BUTIAPCHOI BOM, Al W BiJ BUCOTH PIBH piuHE B anapari (puc. 2). I1lod koMmeHcyBaTn
TIEPEXPECHI 3B S3KH Mi’K UMM 3MIHHUMH, HEOOXITHO BBECTH B CHCTEMY ABTOMATHYHOTO PETYJFOBAHHSI KOMIICHCA-
TOPH.

300pakeHHSI KEPOBAHUX 3HAUCHD KOHICHTpAI] i piBHA po3uunHy [3]:

@)= Dn@)+W2A2) D (D1 E(2)+H W1 (2) D1a(2)+ W12(2) Daa(2) | Ex(2);

V(@)= Wa(2)Dr2(2)H Wan(2) Doo(D) | E(2) H V21 (2) D11(2) F Waa(2) D21 (2) ] E (2),
e Y1(z) — BuximHe 3HAYCHHA KOHUCHTpaUii pianau B A3, Y,(z) — BuxigHe 3HaucHHA piBHA pimuau B A3[; 7,(2),
W1s(2), Wa(2), Wa(z)— AECKpETHI mepeaaBaabHi (PYHKIIT BiAMOBITHHX 00’ €KTiB KepyBaHHS, [11(2), Dx(z) — auc-
KpeTHi nepenaBanbHi QyHKII mupoBHX peryaTopis; Dix(z), D2 (z) — IUCKpeTHI nepeaaBantbHi QyHKIii nuppoBux
KOMICHCATOPIB; F1(2) 1 Ex(z) — 300paskeHHA PO3Y3TOKECHOCTI MK 300pAKCHHAMH 3aJAHOTO H MOTOYHOTO 3HAYCHD
KOHIEHTpaLii # piBHA piguan B A3l
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