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AxkmyanbHocmb uccriedogaHusi 0bycrosneHa Heobxodumocmeio pa3pabomku mexHomo2uU U coomeememsyroweao obopydosaHus dna ymunu-
3ayuu Heghmecodepxaujux cmoyHbIX 800, KOmopble codepxam pacmeopbl MEXHUYECKUX MOIOWUX cpedcme, npu UCKITIOYEHUU HaKONIeHUst UX 8
3HayumenbHbIX 0bbemax 8 ycrnosusix omoesbHbIX PEMOHMHbIX npednpusimutl cpedHell u Manol MOWHOCMU.

Lenb: uckmoyums 3a2pasHeHue no4gbl U 800H020 bacceliHa Hehmecodep)awumMu CmoYHbIMU 800aMU C pacmeopamMu MEeXHUYECKUX MOOWUX
cpedcms, ymeHbWUmMb 000 8b16P0OCO8 BPEAHBIX Beuecmes 8 okpyxarouwlyro cpedy 8 Xode ymunu3ayuu paccmampusaembix 0mxo0o8 npou3god-
cmea 8 NPOMbILLTEHHbIX KOMETbHbIX YCMaHOBKaXx.

Memodbi: meopemuyeckue uccredogaHusi NPOUECCO8 CxuU2aHUsi Heghmecodepxaljux CmMoYHbIX 800 C BKITIOYEHUSMU Pacmeopo8 MeXHUYECKUX
morowux cpedcms; akcnepumMeHmanbHble uccnedosaHusi npoyecca mepMuyeckoll ymunu3ayuu daHHO20 8uda 3a2pSI3HSIOLLUX 8ewecms Memo-
0OM CXUeaHusi Uux Mecme ¢ NpupoOHbIM 2a30M (1Tub0 neyHbIM monnueoM) Ha delicmeyroweM NPOMBILUTIEHHOU Napo8oM Komiie, C HOMUHabHbIM
npoussodcmeom napa 8 6,5 mA.

Pesynbmambl1. PaspabomaHa u npednoxeHa K ucnonb308aHuio ahhekmusHasi (kak ¢ 9Koro2uyeckol, mak u ¢ 3KOHOMUYECKOU MOYKU 3PEHUSI)
mexHonoeus u o6opydogaHue 0ns xpaHeHus U nepepabomKu CMOoYHbIX 800 ¢ Heghmecodepxawumu omxodamu U ux nocnedyrowel ymunusayuu
MemoOOM CXueaHusi eMecme C npUpOOHbIM 2a30M (U6O NeyHbIM MonueoM) & Oelicmayrouwem NPOMbILIEHHOM naposoM komne. Hanudue 8
monuse 800b1 (okorio 10 %) yeenuyusaem aghehekmusHOCMb €20 C20paHUs, yMeHblas 8bI6pocki OKCUAo8 azoma 8 okpyxarowyro cpedy. M3y-
YeHbl 0COBEHHOCMU MeXaHU3MOo8 npespauyeHuli, kKomopbie npoucxodsm npu obpa3ogaHuu kanemb 6odomonnusHol amynbcuu U ux nocnedyto-
Wem cxueaHuu. Vicnonb3ogaHue 8bI0eIeHH020 U3 Heghmecodepxawjux CMoYHbIX 800 3HEP20PECYpca NO38oasem yMeHbWuUms nompebneHue

KomenbHO20 monnuea Ha 3-5 %.

Knroyeenle cnoea:

Hegpmecodepxaujue cmoyHbie 800kl AMyrnbeuposaHue, ymunu3ayus, cxuzsaHue, 8bI6pOChI 8 OKpyXaruwyro cpedy.

BeepeHune

MHorue peMOHTHbIE MPEANPHATHS CTAJIKUBAIOTCA C MPO-
ONeMOll YTHINH3ALMU CTOYHBIX BOJ, KOTOpHIC 3arps3HEHEHI
Hedreconepxamumu npoaykramu (3HCII). OcHoBHEIE HC-
TOYHUKM JIJAHHOTO BHJA 3arpsA3HUTENIEd OKpyXkaromen cpe-
Jbl — 3TO YYaCTKH Pa30OpKU U OYMCTKH arperaToB, Y4acTKH
BOCCTaHOBJICHHUS JeTaned, 00KaTOYHO-UCIIbITATENbHbIE, MO-
€4Hble M JPyrue, CBA3aHHBIE C OCHOBHBIM HAIpaBICHUEM
JESATENBHOCTH MPEANPUATUS y4acTku. Takum oOpasoM, Ha
NPOTSHKEHUH TOJIa Ha OTAETbHOM PEMOHTHOM MPEANpUATHH
obOpasyercs o oxHoi Teicstun TonH 3HCII. B cTounoii Boge
TaKUX MPEANPUATUNA COAEPKATCS YACTHIBI KOHCUCTEHTHBIX
CMa30K, MOTOPHbIX U TPAHCMHCCHOHHBIX MAacell, CMa304HO-
OXJIOXK/IAIOMINX, TPOMBIBOYHBIX JkHAKocted u ap. [1-3].
VdacTok pa300pKH arperatoB SBNSETCS OJHUM M3 CaMbIX
Oonbiuux ucroynuko 3HCII npeanpustus. Ha Hem ocoben-
HOE MECTO 3aHMMaeT pa3bopka JBHUraTesell, B 3TOM Ciyyae
3HCII conepxar no 65...90 % MOTOpHBIX Maceln, OKOJIO
6...10 % TpaHCMHCCHOHHBIX, OCTaJbHOE IPUXOAUTCS Ha
TOTUTMBHBIE (DPAKIMU I KOHCHCTCHTHBIE CMa3KH.

CrouHble BOJIBI C HEOOMBIIMM MPOLIEHTOM 3arps3HEHHUH B BH-
ne Texandeckux Moronmx cpencts (TMC) sBistiotest ymepeHHO
TOKCHYHBIMY, OJTHAKO IPY MX HAKOIUICHWH YPOBEHb 3arpsi3HEH-
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HOCTH (0COOEHHO HE()TEMPO/yKTAMH) MOBBIIIAETCS U OHH CTAHO-
BSITCS HE TOJIHKO TOKCHYHBIMH, HO Y TIOXKapoonacHevi [4, 5.

BonHble cTOKM POMBIIUIEHHBIX NMPEANPUITUHA 10 CBOMM
CBOICTBaM U XUMHUYECKOMY COCTaBy UMCIOT 3HAYUTCIIbHBIC
OTJIMYHUS OT CBOETO MCXOJHOTO COCTOSHUA. Bopl oTpaxaror
B ce0e Bce MHOKECTBO TEXHOJNOTHYECKUX ONMEpaLyil, B KOTO-
PBIX OHH KCTIOJIb30BAIKCH. Tak, Maccocoaepxanne Hedreco-
JepKalmx 3anH3HHTeHefI 1 B3BCIICHHBIX BCUICCTB MOXKET
nocturats 1100 mr/n. M3Ha4aqbHO MOUYTH HEPACTBOPUMEIC B
BOJIE MUHEpaIbHbIE Macia B TAKOIO THIIA CTOKAaX COAepHkKaTcs
B BHJIC YCTOMYMBBIX MACIAHBIX 3MYJIbCHH. DTH 3MYJbCHH
00pasyroTcs U3-3a MEJIKOMUCTICPCHOCTH MACIIAHBIX 3arps3Hu-
TeNed TpU HAJTMYMM HEKOTOPOTO MPOIEHTa 3MYJIbraTopoB
[6-9].

ITepen copocom (nmu panpheiimmM npumenenrem) 3HCII
BOJBI JIOJDKHBI TMPOWTH OMpPENENEHHOT0 BUIa 00paboTKy
(XMMUYECKY0, OMOXHMHYECKYIO, TepMOOOpabOTKy W Jp.).
B nepByto ouepenp MomkHA OBITh MPOBEIEHA MEXaHMIECKAs
OYICTKA, BKIIFOYAIONIAs OIEPAIUU MPOIEKUBAHUSA, OTCTau-
BaHus U GuibTpoBanus. Ho B pesynmbrate mpoBeneHUs psia
OTICpallMid  OYMINECHUS OCTACTCA HEKOTOPOE KONHUECTBO
OCTATKOB, KOTOPBIE MOXHO TOJIBKO YTHIIH3HPOBATH.

B cocrae 6osbOIMHCTBA MPEANPUATANR UMEFOTCS KOTEIb-
HbIE, KOTOpBIE TIOTPEOIISIOT OTHO U3 BUIOB TBEPIOTO (IpoBa
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¥ JIPEBECHBIC OTXOIBI), JKUIKOTO (Ma3yT WU MEUHOE TOILIH-
BO) WM Ta3000pa3Horo tommmBa. CKuraHme JOOOTo BUAa
TOIUTHBA COTIPOBOXKIACTCS BEIOpOCAMH B aTMOC(epy OKCHIOB
yrepoza (II), azota, cepbl u p. BpenHbIX coeuHEeHUH. be3
OTPEICTICHHOTO BHJId MOJICPHU3AIMH 000PYI0BAHUS KOTENb-
HBIX JIOIyCTHMbIE HOPMBI BBIOPOCOB MOTYT HPEBBIIATHCS B
nosTopa—aBa pasa [10-13].

BbigeneHve HepeweHHOro

OnHAM U3 KOMIUIEKCHBIX PEIICHHH BBIIETIePEUHCICHHBIX
HKOJIOTUYECKUX MPOOTIEM MOXKET CTaTh HCIIOJNB30BAHIE MPH
yrummsatuu 3HCII ¢ pactBopamu TMC mponecca CiKUraHusL.
ITpu sToM 3HCII ¢ pactBopamu TMC 10MKHBI TOCTABISTHCS
JUI CKUTaHUA B BHIE SMYIbCHH (PAKIUMM 3arps3HUTENCH,
qacTul Bojbl (pasmep 1o 10...20 MKM) ¥ TIPUPOIHOTO ra3a
[9, 14, 15].

B nponecce cxxuranus Takoi SMyJIbCHH €€ Kallll, Harpe-
BasCh JI0 TEMIIEPATYPBI KUIIEHHS cOJepIKalierics B Hell BOJIB,
TIO/ IeHCTBHEM BBIIENAEMOTO BOASHOTO Tapa pa3pbIBaloTCs
Ha MHOXXECTBO ()parMeHTOB. B pesynbrate yBemmumBaercs
IUTONIA/b KOHTAKTa YACTHUI] CKUTAEMOH CMECH € KHCIOPOIOM
¥ TPOLIECC CrOpaHUs MPOUCXOAUT Oonee 3ddextusHo. M3-3a
TIPUCYTCTBHS BOJBI TeMIeparypa (akena CHIKaeTcs. OTo
NPUBOANT K CHIDKCHMIO HPOLEHTHOro comepkanus NOy B
BBIXOJANMX Tazax (oOpasoBamme NO, TPOMCXOMHUT TPH
OONBIINX 3HAYCHUSIX TeMIepaTypsl). Takum obpazoM, paspa-
00TKa S5KOHOMUYECKH (P(PEKTUBHON TEXHOJIOTHH TaKOH YTH-
mu3auuu 3HCII ¢ pactBopamu TMC sBnsieTcs akTyanbHOH
poOIIeMOid.

O6LeKT U npeaMeT UccneaoBaHus

OOBEKTOM HCCIIEIOBAHMS BBICTYNAeT 000pYIOBAHIE I
nepepadotku Box 3HCII ¢ pactBopamun TMC c¢ menbro ux
YTUIA3ALUA. Hpe)lMeTbI HUCCICA0BAHUS — MCXaHU3MBI U TIPO-
1ecchl TpaHchopMaliu HeOe30MaCHBIX 0TXO/I0B B HEOMIACHOE
COCTOSTHIIE.

OcHoBHas YyacTb

OcHoBHas mpo0OiTeMa, BO3HHKAIONIAS IPH MOATOTOBKE Ta-
KOTO THMA 3arps3HUTENICH K CXKUTaHWIO, — paspylIieHue Mo-
BEPXHOCTHU KOHTAKTa JBYX, Ka3ajoCh 61)1, HECMECIINBAONINX-
ca xuakoctedl. TyT HeoOXOAMMO CO37aTh YCIOBHS, IPU KO-
TOPBIX MPOU30MIET HAPYIICHUE THAPOJUHAMUIECKOH yCTOM-
YUBOCTHU TEYEHHUs TaKoro Tuma xkuakocteit [16—-19]. IIpomecc
CXKUTaHUsA C TIPUPOAHBIM Ta30M WJIKA KUIKUM KOTCJIbHBIM
TOIUTMBOM YK€ MOJATOTOBJIECHHBIX K 00€3BpEKUBAHUIO HE(Te-
COJEpIKaLUX 3arpsA3HuTeNneii (B BUE SMYJIbCHU) IPOUCXOAUT
B TOTIKE KOTJA, IIPU ITOM paCIpeseeHHe BOABI MO0 00BEMy
OMYJIbCUU JTOJIKHO 6I>ITL KaK MOXHO 60]166 PaBHOMEPHLBIM.
[MoarotoBka HedTeCcOAEPKAIIMX 3ATPSSHUATENEH K CKUTAHUIO
OPOUCXOAUT B MNPOMBIIIJICHHBIX OUCIIEpraTopax. Baxnreim
SBISETCSA TO, YTO MO €CTECTBEHHBIM MPUYMHAM CPOK XpaHe-
HHS TaKOTO TUIIA 3MYJIBCUH OTPAHUYEH OfHOW Hexeneit [20—
24]. Dtoro cpoka HEIOCTATOYHO HJISi KOMMEPYECKOro HC-
TNOJIb30BaHUA SMYJIbCUU B Ka4€CTBE TOBAPHOI'O IPOAYKTA U
TIOCTOSIHHO BO3HUKAIOT MOTPEOHOCTH K €r0 YBEIHUCHHUIO.

[Ipennaraercs yTHIM3UpOBaTh Bojbl, coneprkaniue 3HCIT
¢ pactBopamu TMC, cornacHO TEXHOJNOTHH, KOTOpasi Omuca-
Ha CXEeMOM, TMoka3aHHOH Ha puc. 1. Pesympratom mpomecca
YTUIA3AUNA ABJIACTCA TOTOBBIA K HCIIOJL30BAHUIO BTOpUY-
HbII Hepropecypc. Ha puc. 2 mokasaHa NpUHIUIHATBHAS
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CXeMa YCTaHOBKM, KOTOpas pa3pab0TaHa CHELMAIbHO I
npoBeneHus npouecca yrunusanu Bog 3HCII ¢ pacTBopamu
TMC. YcraHoBka pabotaer ciemyrommM oOpaszoM. He mpu-
TOJHBIC K NabHEHIIEH 09HCTKE CTOYHBIE BOABI MOCTYIAIOT B
eMKoCTb — 1 1yt orcrauBanys. Hivknuit matpyOok ¢ KpaHOM B
3TOH €MKOCTH CIyXHT JUIs CIHBA M3JIMIIKOB OTCTOSIBIIEHCS
BoAbl. OTCTOSBIIMIACS 3aTpsA3HUTENb U3 MEPBOM €MKOCTH C
TOMOIIBIO CNIELMATIBHOTO HAcoca — 2 NEepeKayrBacTCs B eM-
KOCTb — 3. OTa €MKOCTb CIIY)KUT JUI IIPUTOTOBIICHUS MYJIb-
cuy, 171 3TOT0 OHAa 000PY/I0BaHA MHEBMATHUECKUM H3ITydaTe-
1eM — 4. ['0ToBast SMyJIbCHs XpaHUTCS B TOCTIEIHEM Oake — 5.

[TepepabatrbiBatoniass CTaHUMS HCIOJIB3YET  YIAapHO-
BOJIHOBYIO TEXHOJIOTUIO 3MYJIbTHMPOBAaHHUSA, KOTOpast 03BOJA-
eT MPOU3BOJUTH MEpPepaboTKy TPYAHOPACTBOPHMBIX KOMIIO-
HEHTOB C IOMOII[bIO YJIapHbIX BOJIH HU3KOH 4acToTsl [14, 17].

CrabunbHOCTh COCTOSHUS OMYJIbCHH Ha MPOTSKEHHH
JUIUTENBHOTO IIEPUOJIa BPEMEHH JOCTUIAETCs TeM, Y4TO NPH
UCIIONIb30BAHUM B IIPUTOTOBJICHUH 3MYJIbCUU [THEBMOU3TyYa-
TeJls, TeHEPHPYIONIETO BOIHBI HI3KOH YaCTOTHI, JOCTUTACTCS
3HAYUTENbHOC YMEHBIICHHE PAa3MepOoB Kamelb BOJbI, €cTe-
CTBEHHBIM 00pa3oM OcCTaloleiicss B COCTaBe BMYJIbCHU
(puc. 3). TlpakTrka MOKa3BIBAET, YTO CO/EPIKAHWUE BOABI B
3MynbcHE Konebnercs B rpanunax 10-15 %.

YacToTa BBIXJIONOB CKAaTOTO BO3AyXa 3aBHUCHT OT pacxona
BO3yXa. Beixyon cxxaroro Bosayxa (Ha riryoune 0,45...0,75 M)
HPUBOAUT K 00pa30BaHMIO BO3IYLIHOW MOJOCTH, BCILIBIBA,
OHA PEe3KO pacIIMpAETCs, COBEPIIAs 10 YEThIPEX MYJIbCalui ¢
3aTyXaromel aMIUTUTYJ0H. 3aTeM BO3AYIIHBIHN My3bIpb CXJIO-
neiBaeTcs. IIpu 3ToM u3-3a (pu3nMUecKUX CBOICTB JKUIKOCTH
JIaBTICHUE Ha (PPOHTE CXJIONBIBAOIIETOCS My3bIps IPEBbIIIA-
eT JaBJeHue B u3iyyarene B 2,5...3,0 paza. bonbiuas yacts
’KUJKOCTH NEPEeMEIIMBAETCS BCIUIBIBAIOIIMMU Iy3bIPbKaMH.
[Ipu paccmoenun 3MynbCun (M3-32 ANTHTEIBHOTO XPaHEHHs)
00paboTKy TIOBTOPSIIOT.

| Haxomnenne otxomos (Waste accumulation) |

v

OTcTauBanue OTXOZ OB U CJIMB BOABI
(Settling of waste and water discharge)

v

9MyJ'H>FI/IpOBaHI/IC OTXOA 0B IIHCBMaruni4cCKUM
usnyyatenem (Waste emulsification with pneumatic
emitter)
IIpensapuTenbHbLi MOAOTPEB dMYIbCUU
J0 293K (Pre-heatingvthe emulsion to 293 K)

Pazorpes smynbsenn 1o 363 K
(Warming up the emulsion to 363 K)

[Tomaua sMyJIbCHM B 35KEKTOP-103aTOP U
cmenmBanue ee ¢ torumBom  (Feed the emulsion
into the ejector-dispenser and mix it with fuel)

v

Cxuranue smyiscun (Emulsion burning)

Puc. 1. Cxema mexuonoeuu ymunusayuu 600 3HCII ¢ pacmeo-
pamu TMC, nenpuzoonvix k danvhetiuteli ouucme

Fig. 1. Scheme of water-fuel emulsion preparation and its
combustion in a steam boiler
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K ITHEBMOMArHCTPAJIH
(to the pneumatic line)

A

Puc. 2. Ilpunyunuanvras cxema CMaHyuy u320MOGNEHUS GMO-
puunoeo 9sHepeopecypca ymuauzayueni 600 3HCII c
pacmeopamu  TMC, HenpuzoOnvix K OanvHeliuel
oyucmke: 1 — emxocms 01 omemaudanus, 2 — HACOC;
3 — emxocmb NPULOMOBAEHUS. IMYTbCUU, 4 — NHEBMOU3-
aywamenv, 5 — 6ak 20mosou IMynvcuu; 6 — KpaH

Diagram of installation for production of secondary
energy: 1 is the tank for sewage settling; 2 is the pump;
3 is the working capacity; 4 is the pneumatic radiator;
5 is the tank assembly; 6 is the valve

Fig. 2.
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Puc. 3. ITnesmousnyuamens: 1, 10 —wmyyep; 2 — 30nomuux; 3 — nonocme oemnghepnas, 4 — nopuienv; 5 — X60cmosux, 6 — nepexoo-
HUK,; 7 — nopuiens 0gyxgranyesulii; 8 — okno; 9 — pecusep, 11, 12 — yniomuumenvruvle konvya, 13 — 3aenywka

Fig. 3. Pneumatic radiator: 1, 10 are the unions; 2 is the spool; 3 is the damping cavity; 4 is the annular piston; 5 is the shank; 6 is
the adapter; 7 is the two-flange piston; 8 is the window; 9 is the receiver; 11, 12 are the sealing rings; 13 is the plug

B koTenbHYI MNOMAIOT TPENBapUTETHHO MOJOTPETYIO
®uKocThb 710 293 K (4T0 aKkTyansHO B XOJOJHOE BPEMs rojia,
T. K. €MKOCTb I €€ XpaHEeHUs HaXOAUTCS CHApYXKH 3/1aHus).
I[lepen HemocpenCTBEHHBIM HCIIOJB30BAHHEM 3MYJIBCHS MO-
norpesaetcs 10 363 K. Omynbcus mojaercs ctpyeid (cMech
OMyJbCUH, BO3AyXa M TOIUIMBA) Yepe3 NKEKTOP-A03aTop.
B 3aBucHMOCTH OT M3MEHEHHUs Pacxoja TOILIMBAa HEOOXOAHU-
MO€ COOTHOLIEHHE «IMYJIbCUS-TOILUIMBO» PETYIUpPYETCs aB-
ToMaTtHkod. CMech «IMYNBCHS—TOIUIBOY» Yepe3 3KEKTOop-
J103aTOp MOCTYNaeT B (hOPCYHKY TOMKU KOTIA. CTaOMIBHOCTD
OMYJBCUM 3aBHCHT OT Pa3sMepoB Kalelb AUCTEpPCHOH (asbl
(Bozbl), @ OHHM, B CBOIO Ouepelb, — OT BpEMEHH JIeHCTBUA
[IHEBMOM3ITyYaTens.

OtcrosBIIHiiCcS 3arpA3HUTENs 00pa0aTHIBAIOT MTHEBMOMS3-
Jy4yaTeleM WHTEHCUBHO, B TeueHue 12-15 munyTt, nanee
HPOLIECC IMYIBIUPOBAHUS BUAUMOTO 3P (HeKTa He MPUHOCHT.

Homo Beinenennoi Bogsl Q (%) B 3aBHCHMOCTH OT Bpe-
MeHH paboThl MHEBMOU3IyUaTeNIsd U BPEeMEHU OTCTAMBaHUA
MOXHO PacCyuTaTh COITIACHO BBIBEJCHHON PErpecCHOHHOM
3aBUCHMOCTH:

Q=21,527-2,403 t,,,+0,076 t,,°+0,377 t,, (1)

rae t,,; — BpeMs paboThl THEBMOM3ITYYATEINs, MUH; Iy
OTCTauBaHUS SMYJIbCUHU, CYTKH.

— Bpems

[IpoussozHas ot ¢ynkuuu (1) mo BpemeHH pabOTHI

MTHEBMOU3ITYYaTeN sl UMEET BUJL
dQ/dt, = — 2,403+0,152t, .. (2

[IpupaBHSB npaByro YacTh ypaBHEHHUs (2) K HyIO, HaXO-
JIUTCSI ONTHUMAILHOE BpPeMsi pabOThl MTHEBMOU3IYYATENS, CO-
crapisomee t,,=15,81 muH. J{ng kadecTBeHHOM pabOTHI
MHEBMOM3ITy4aTeNsl HeoOX0AUMO 00ecCIeunBaTh HETpPEphIB-
HYIO TOfIa4y CKaToro Bo3zayxa c aasienuem B 0,4...0,6 MI]a.
[1pu gactore paboTsl mHEBMOM3TyUarens B 2 ' qocturaercs
ayqiuii 3¢deKT Bo3AeHCTBUS MTHEBMOU3IyYATeNs MPH JIO-
CTATOYHOW BEIMYMHE MOLIHOCTH KaKI0ro ynaapa. Pasmeps
KarieJb BOJIbI PH 3ToM cocTaBisoT 10...20 MM,

Korma u3BecTHO oNTHManbHOE BpeMs IMPUTOTOBICHHUS
IMYJIbCHHU, MOXHO ONPENEIHUTh Ty JIOJNI0 UCXOAHO CONepxka-
meiicss B 0TXO/aX BOJBI, KOTOpas OyneT BhIeTICHA MPH pac-
ClIavBaHUH (B pe3yJbTaTe OTCTAUBAHUSA 00BEM BBIICTUBINCH-
s BOJIbI HE JIOJDKEH NpeBbImath 2 %). B pesynbrare mpose-
JICHUS pAa OTBITOB MO SMYJIBIUPOBaHUIO B TeueHue 20 Mu-
HYT He(TecoJepKallnx OTXOJ0B, BapbUPOBAHHBIM (HaKTO-
POM B KOTOPHIX OBLIO MPONEHTHOE COOTHONICHHE B OTXOJaX
BOJIBI, TIOJYYECHO JIMHEHHOE YPaBHEHHE PETPECCHH, MO3BOJS-
f0I1Iee BHIYMCITHTH JOJT0 BBIIEICHHON U3 3MYIbCHHU BOmbI (Q)
NPY M3BECTHOM MCXOJIHOM COJICPIKAHHUY KUJIKOCTH B CTOKE U
BPEMEHHU €r0 XPaHCHUS:
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Q=63,072-0,863Q,. ,+0,221t,, 3)

rae Quco — MCXOJHBIN MPOIEHTHBIH 00beM HedTecoaepika-
IIMX OTXOJIOB B SMYJbCHH, Y0.

Ha ocHoBanuu pacuera no ¢opmyne (3) 1 pe3ynbTaToB
9KCTIEPUMEHTA YCTaHOBNEHO, 4TO Tocie 30 CyTok oTcTamBa-
HHUsL OMYJIBCUM C colepkaHueM Boabl 15 % Beigensercd He
Oonee 2 % Bonwl (ipu Temmeparype 291 K).

Taxoke mpoBeieHbl UCCIIEOBAHUS YTHIH3AUH PaccMaT-
pUBAEMOT0 BUJIa OTXOJI0B MPOMBIILIEHHOCTH (00paboTaHHBIX
ONHUCAHHBIM BBINIE METOJOM) ITyTE€M CXHIAHHS BMECTE C
HPUPOJHBIM Ta30M Ha JEHCTBYIOLIEM IapOBOM KOTJIE MapKu
JKBP6.5-13, ¢ HOMHHaNbHOM MapoOIpPOM3BOAUTEILHOCTHIO
6,5 T/4, BblpabathiBatomleM mmap c¢ jaeneHueM 1,26 MIla.
B cocrase obopynoBanus mprCyTCTBYeT SkoHOMaiep OI1-1-330
u nytheBoii BeHTwaTop BJ[-10. JlokazaHo, 4To momyyaeMslii
B pe3yJbTaTe MPEeIOKEHHON TEXHONOTHH YTUIN3ALUU BTO-
PUYHBIA 3HEPropecypc CPaBHUM IO TEIIOTBOPHOH CMOCO0-
HOCTH C MIEYHBIM TOTUIMBOM M IPUPOJIHBIM Ta30M (TabmnuIa).

Taonuya. TennomeopHas cnocobHOCMb U dIEMEHMHBLI COCMAS
B8MOPUUHO20 dHEP2OPecypca U mpaouyuoHHO20 KO-
MeabHO20 MONIUBA

Table. Calorific value and elemental composition of the
secondary energy source and traditional boiler fuel
TemnorBopHas
CIOCOOHOCTH
]?I_“H TO‘;J;”B? H N C S Calorific value
ype otfue MJTx/v®| MJDx/Kr
% MI/m® | MJ/kg
Tonumiso newrioe 95| 03 |795/05..1.1 - | 395
Stove fuel
Tpuponsiii ras 235[05..3.5/725 0...03 | 335 | -
Natural gas
Broprnslii sHEpropecypc B
Secondary energy 98| 0,27 |(80,2] 04 41,0

[Iporecc Temonepenayn, HaOMONAEMbI P CKUTAHUH
Karlenb SMYJIbCUM BMECTE C TPaJULIMOHHBIM KOTEIbHBIM TOI-
JIMBOM, MOXHO ONKUCATh ypaBHEHUEM
Y(Tr - Tcp):;\ a;;c,p - Q%l (4)
e y — KoahuIHeHT TemiooTaauy; T, — Temieparypa cpe-
Abl, NPUMBIKAIOWIEH K Karuie; Tg, — CPelHsas TemIeparypa
cpelbl B Karuie; A — KO3 UIMEHT TEIUIONPOBOJHOCTH CPEIBI
B KaIuie; (| — y/JeldbHas TEIOTa MCHApeHUs! SMYyJIbCHH; [ —
MTHOBEHHBIH paJnyc Kaliy; p — INIOTHOCTh CPEABI B KaTle.

[Ipennoxena maremMaTuyeckas MOJENb TOPEHUS KAl
OMYJbCHH, YUYHTHIBAIOMAS HECKONBKO CPBIBOB OOOIOYKH
Kalllli, B KOTOpOM TemmepaTrypa Ij ABIAETCS KpUTEpUeM
HpEeKpaIeHus] CPbIBAa KOHTAKTUPYIOIIEro cost. B atom ciry-
yae ypaBHeHue (4) IpUHUMAeT BUJ

dr  1+k(Tep=Ty) [, 0T,
E = p—sl [}"6_: - Y(Tr - Tcp)]v (5)
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e I — paauyc Kammm, M; K — KO3 (QUIHEHT, YUUThIBARONIHIT

CKOPOCTh Pa3pyIICHUS KOHTAKTHPYIOMIETO CIIOS  KaIlIi.

®opmyna (5) MO3BONSET YCTAHOBHUTH 3aBHCUMOCTH M3MEHE-

HUS pajiyca Karik 3MyJIbCUd I OT BpeMeHH t B mporecce ee
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10 25 % TpouCXOIUIo CHIKEHHE TEMIIEpaTyphl (akena KoT-

ma Ha 100...150 K, ymeHbmraercst miviHa Qakerna, Ipu 3TOM

conepxanue NOy ymenbiaercs ¢ 250 go 150 M/,

C Uenbi0 OMpesieNieHUs TAKOTO PexMMa pabOTHl KOTIA,
IpU KOTOPOM HCKITIOYANCS OBl XUMHUYECKHH HEIOXKOT MPH
HaMMEHBIINX BRIOPOCAX OKHCEH a30Ta B OKPYKAIOIIYIO Cpe-
Iy, TIPOU3BOJAIACEH KCTICPHMEHTAIBHEIC CKUTAHHS SMYIIb-
CUM C JCCATHUIPOLCHTHBIM COACPKAHUEM BOJbI BMECTE C
TPAIMIIMOHHBIM KOTEIBHBIM TOIUTHBOM. B pesyinbrate momy-
YeHa PErpecCHOHHAS 3aBHCUMOCTD HPOIEHTHOTO COIEpIKa-
HHUS B BBIOpocax okwuceid a3ota NOy B 3aBUCMOCTH OT K03()-
(uiuenHTa U30bITKA BO3LyXa 0L M MOITHOCTH KOTJA:

NO,= -2580,53+183,37 M+4269,83 a-1716,67 o’. (6)

CornacHo 3aBUCUMOCTH (6) CO CHIXKEHHEM 0. B JIHIMOBBIX
razax maznaet konuenrpauus NOy. [IyTem npupaBHuBaHUS K
HYJII0 TIPOM3BOJHON OT M3MEHEHHS YacTH OKCHIOB a30Ta IO
koo uimenty wm3bbitka  Bosmyxa OANO,/da=4269,833—
2-1716,67a =0, onpenenseM, UTo MPY HOMUHAJIBHOM Harpys-
ke 0=1,24 umeercs MuHUMaTbHOE cojepkanne NOy B IbIMO-
BBIX Ta3ax.
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DISPOSAL OF OIL-CONTAINING WASTEWATER BY EMULSIFICATION AND BURNING
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The relevance of the work is caused by the need to develop technology and appropriate equipment for disposal of oily wastewater that contain
solutions of technical detergents, with the exception of their accumulation in significant volumes in the conditions of individual repair enterprises of
medium and low power.

The aim of the work is to eliminate contamination of soil and water basin with oily wastewater with solutions of technical detergents, reduce the
share of emissions of harmful substances into the environment during the disposal of the considered waste in industrial boilers.

Methods: theoretical studies of burning oily wastewater, with the inclusion of solutions of technical detergents; experimental studies of thermal
processing of this type of pollutants by burning them with natural gas (or furnace fuel) on an operating industrial steam boiler, with a nominal steam
production of 6,5 t/h.

Results. The authors have developed and proposed to use the efficient (from an environmental and economic point of view) technology and
equipment for storing and treating waste water with oily waste and its subsequent utilization, by burning together with natural gas (or furnace fuel),
in the existing industrial steam boiler. The presence of water in the fuel (about 10 %) increases the efficiency of its combustion, while reducing
emissions of nitrogen oxides into the environment. The authors studied the features of the transformation mechanisms that occur during formation
of water-fuel emulsion droplets and their subsequent combustion. The use of the energy source separated from the oil-containing waste water
allows reducing the consumption of boiler fuel by 3-5 %.

Key words:
Oily wastewater, emulsification, utilization, incineration, emission to the environment.
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