OYMCTKON WX B MbINErasoynoBUTENSX, OXNMaXAEHMeM B Tennbil Nepuoa roga B
TeNnoyTuInM3aTope, U peumpKynsuuein B noMeLLeHe.
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SUMMARY
The questions of control by convective streams in shops with heat & gas emanating
equipment with the purpose of effective removal harmfulness and salvaging of heat are
considered in the given work. The laws of distribution of a thermal jet above warmed
horizontal surface and ways of regulation of air flows in shops with heat emanating are
cited The results of experimental researches of the lateral exhaust activated by intake
jets with the purpose of its using are brought by impossibility of installation coaxial with
technological furnaces of a local exhaust. Calculation dependences for definition of a
source sizes ratio of excretion harmfulness, an exhaust and fitting pipes caysa, and also
air consumption are given. Effective schemas for the organization of a local exhaust

ventilation in shops with heat emanating are offered.

YAK 628.335.2

MCNOAB3OBAHUE YABTPA3IBYKOBOM
OBPABOTKU AASA NOBBIWEHUS
PAOKYAUPYIOUWNX CBOUCTB CYCNEH3UMU
AKTUBHOTO UAA OYUCTHBIX COOPYXEHUMN

KAHAAU3ALUU
B.H. Mapyyns, 1.3. NlonoeHes
B TosAwee Bpems B bBenapycu akcnnyatupyetcs 6Gonee 200 COOPYXEHUIA

Buonordteckoit OUMCTKI CTOYHBIX BOA, HA KOTOPbIX OYMLLAETCA OCHOBHOE KOMUYECTBO
NPOU3BOACTBEHHBIX U XO3ANCTBEHHO-OLITOBLIX CTOMHBIX BOA, OTBOAWMBIX B BOAHbIE
00bekTbl. KOHTakTy CTO4MbIX BOA C aKTUBHOW Buomaccoii B npouecce GUONOruYeckon
O4NCTKM NpEeALlecTByeT MexaHU4Yeckas OYUCTKa OT B3BELWEeHHbIX BELLeCTs. . OT
9(PEKTUBHOCTHU KOTOPOW 3aBUCUT NPONYCKHAA CNOCOBHOCTb OYNCTHBIX COOpYXXEeHMNM.

Wcnone3oBaHne M3BECTHBIX U XOPOWO anpobupoBaHHbIX Ha NpakTUKe CrocoBOB
WHTEHCUUKALMM 1 NOBBILLEHNS CTEMEHM OYNCTKM OT BIBELLEHHBIX BELLECTB C NOMOLLBIO
MWHEPanbHbIX KOArynsHTOB W CUHTETUMECKUX (DNOKYNSHTOB MPUMEHUTENBHO K
OYMCTHBLIM COOPYXEHUAM KaHanW3auwn 3aTPyAHEHO BCreAcTBue GOMbLUMX PacXOpos
CTOYHBIX BOA, 3HAYUTENbHBIX KOMEGAHWA KOHLEHTPaLWM 3arpasHsIoMNX BELLecTs.
OpHUM 13 NepcnekTUBHBLIX U NOAXOARLUMX K YCNIOBUAM PaboThl OYUCTHBIX COOPYXeHI
KaHanusaumn SBNAETCA UCNONb3oBaHMe ANA 3TUX Lienei 6uonokyNsHTOB.

BuohnokynsHTEl  NonyyalT  HanpaeneHHbIM KyNbTUBUPOBaAHWEM OnpeaeneHHbIX
WTaMMOB MWKDOOPraHU3MoB B Buae OMOMacchl KNETOK MNM oTAenbHbIX NpPoAYKTOB
meTabonusma, uamko-xummudeckon o6paboTKon KNeTok MUKpoopraHuamoB, Bonblue
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BCEro noAaxoaswuM ANs NpakTUYeckow peanv3auvmn \BnseTcs nonyyYeHne Guomaccsl
KNeTOK MWKPOOPraHU3MoB C onpejeneHHbiMW  Xxapaktepuctmkamu [1].  Takue
(PNOKYNAHTLI AelleBne CUHTeTUYECKUX, HO MeHee 3hdeKTUBHBI, NO3ITOMY WX pacxop
bonbwe. [PUMEHUTENBHO K OYUCTHLIM COOPYXEHWsIM KaHanu3auuu HanbonbLmin
WUHTEpecC NpeAcTaBnsaeT UCNonb3oBaHMe B kavyecTBe (P/IOKyNsHTa GuomMaccsl akTUBHOrO
wna. MU3BecTHO, 4TO B COCTaBe aKTUBHOMO Mna MMeloTcsi GakTepumn, KOTopble BbigensioT
B OKpyXalulylo ux cpeay OMONONUMEPHLIN renb, BKMIOYMAKWMIA aMUHOKUCIOTDI,
nonucaxapuabl h odnapaownin GNOKyMpyOLWMMK cBoncTBamu [2].

MpeanoxeH psa cnocoboe o6paboTkm Buomacchkl akTUBHOrO wWNa ¢ UENbio
NOBbILEHNA (DIIOKYSIMPYIOWMUX CBOMCTB. BONBLUMHCTBO M3 HUX OCHOBAHO Ha Pa3fUYHOW
_ CTeneHn pAesuHTerpauum Ouomaccel € Uenbio  BbigeneHus B Xugkywo dasy
| Ouononumepos. WM3BeCTHO WCNONb30BaHWE MAPOAVUHAMMWYECKOrO BO3AEWCTBUR Ha
MWKPOOPraHU3Mbl, KOTOPOE MOXET OCYLUEeCTBMATLCA C NOMOLUbIO yNbTpassyka. Pexum
obpaboTkn noabupaeTca Takum, 4TobGbl oGecneunBanocs yaaneHwe ¢ NoBepxXHOCTHOrO
Crnost  KNetok «4exnio», 06pa3oBaHHbIX BHEKNETOMHbIMK  Guononumepamn, Wu
CTUMynupoBaHne 3a c4YeT 3TOoro BbigeneHua Knetkamu OGuodnokynaHTos [3]. K
AOCTOMHCTBaM ynbTpa3BykOBOWN Ae3nHTerpaunm 6MoMacchbl MOXHO OTHECTN CPaBHUTENBHO
npocToe annapatypHoe oopMneHne, BO3IMOXHOCTb PEryNIMPOBaHUA pexuma oﬁuﬁoﬂm
B LUMPOKMX Npegenax.

YnbTpa3ssykosas obpabotka (Y3-06paboTka) okasbiBaeT KOMNMIEKCHOe BO3AEWCTBUE
Ha Buomaccy. Hapagy ¢ aesnHTerpaumein HaakneTouYHblx 06pa3oBaHnil U BbiAENEHNEM B
Kuakyo hasy BHeKNeTouHbIX Guononumepos, HabnioaaeTcs n3aMeHeHne coctasa ¢as 3a
CYeT AecTpykuuu KneTok Ouomacchl, U3MEHRAITCA XapakTepucTukum membBpaH u ap.
M3secTHO wucnonb3osaHne Y3-00paboTkm ANs NOBbIWEHWA BbiIXoAa Oworasa w
yBeNM4YeHUsi CKOPOCTW npouecca fipn aHaspobHom cOpaxwusanuwm ocagkos [4,5], ans
MHTEeHCUUKaUMKM aapobHon BMONOTUYECKON OYUCTKM.

HoctuxeHne TpeGyemoro adpekta npu  Y3-o6pabotke Tpebyer noabopa
onpefenexHbix ycnosun ee nposegeHus. OQHako 3aKOHOMEPHOCTU U3MEHEHWA cocTaBa
1 CBOWCTB (pa3 CycrneH3uu akTUBHOMo una B 3aBMCMMOCTW OT ycnosuin Y3-06paboTtku B
HacTosiuee BpemMs He ycTaHoBneHbl. B cBA3M c atum uenb paboTbl cocTtosina B
yCTaHOBNEeHUN 3aKOHOMEPHOCTEN W3MEHEHWUA  COCTaBa W CBOMCTB (a3 CycrneHsvu
akTuBHoro una npu Y3-o6pabotke u Bbibopa ycnosuin o6paboTtku, obecneumBaowmx
yBenuyeHve noKynupylLwmnx CBONCTB.

YnbTpa3sykoBylo 0BpaboTky cycrneHsunm aktvsHoro vna (100 cm®) nposoavnu Ha
yctaHoBke WJ1100-6 npu yactote 22 kl'y. Amnnutyaa konebGaHuin MameHsnacb B
Avana3oHe 20-80 MKM, MOWHOCTbL u3nyyatens — B Auanasone 215-630 Bt. Mnosbin
MHAeKC onpegensanu kak obvem ocagka, obpasyrouwerocs nNpu-0TCTauBaHUW WNOBOW
cycneHavn B TeueHve 30 MWUHYT B nepecuyeTe Ha KoHUeHTpauwo 1 r/am’® n obbem
cycneHaum 1 am°. XMK onpeaenanu cTaHaapTHbIM MeToaoMm [6-c. 37-40]. [serta-
noteHumMan 4actuy aktmsHoro wuna (5305 Mmkm) onpeaensnu  mMeToaoM
MUKpoanekTpodgopesa no anekrtpodopeTudeckon nogswxkHoctu [7]. ‘Onpepenexve
cofepxaHua yrnepoga, asota, cepbl, BOAOPOAa B OPraHMYeckoMm BeLLecTBe MpoBOAWUU
nyTEM CXUraHua W nocrneayluwero aHanusa npoaykToB OKMCMEHWA METOLOM Ta30BOW
xpomaTtorpacun Ha aHanusatope CHNS cdupmel Elementar vario EL Il ¢ geTekTopom no
TennonposogHocTn. OnpeaeneHne obuwiero copepXaHus yYrneBoAoB B Xuakoin -thasze
CyCrneH3nn aKTUBHOrO Wna npoBOAUNM  (eHON-CEPHOKUCNOTHLIM ~ MeToAoM  [8].
CogepxaHve  vHAMBMAYyanbHbIX  CaxapoB  Onpedensnu  MeToaoM  rasoBOW
xpomaTorpacun v BUAE TPUMETUNCHNWUMBHLIX NPOU3BOAHBIX, KOTOPbIE Mony4Yanu no
meTtoay [9]. OueHky cnokynupytowmx cBoncTs o6paboTaHHon GMomMaccsl akTUBHOMO una
NpoBOAUNK: METOAOM NPOOHOro KoarynMpoBaHWA Ha MOAENbHLIX CTOYHBLIX BOgax C
coaepxaHueM B3BelleHHbIX BewecTs (rnuHa) 200, 500 n 1000 mr/am’; no copepxaHuio
B3BELUEHHbIX BELWeCTB B doyraTe rnocne LUEHTPUDYrMpOBaHUS B TeYeHUe 5 MUHYT npu
5000MuH" obpaboTaHHbix nNpob akTuBHOro wna. CopepxaHuWe B3BELUEHHbIX YacTuy

(MyTHOCTb) OUEHMBANW MO ONTUYECKOW MAOTHOCTU NPU AnNvHe BONHbl 540 HM Ha KOK-
2Mn.
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OBvekTom uccnepoBaHus Gbina CYCneH3MA akTMBHOTO wNa, oTobpaHHaa nocne
BTOPUYHBIX OTCTOMHUKOB (COoaepXkaHue cyxoro BeulectBa 5,98 r/am’) u nocne
unoynnoTHuTenen (cogepxarHue cyxoro sewectsa 25,92 r/am’) Ha MUHCKOR OMMCTHOM
CTaHuuwu aspauvm B nepuog mapt-anpens 2009 r.

[Ns oueHKU BNUAHWUA NPOAOIMKUTENBHOCTH Y3-06paboTkn, MowHOCTM UanyyaTtens v
amnnuTyapbl ero konebaHuin  Ha cocTas Xuakoin dasbl, ee oTAeNsANM 0T 06paboTaHHOI
WNOBOWN CyCMeH3uM LieHTpudyrupoBaHmnem (yraT) U aHanusuposann Ha cofepxxaHue
yrnesopos, XK, C, H, N, S. [ins ¢yrata onpegensnu MyTHOCTb.

Kak BMgHO M3 AaHHbIX, NpeacTasneHHbIx B Tabnuue 1, KOMUYECTBO KOMMOHEHTOB
AUCNepCcHON ¢hasbl UNOBON CYCMEH3UW, KOTOPOE MNEepexoauT B BOAHYKO chasy npu Y3-
obpaboTke, 3aBUCWUT OT 3HEprosaTpaTt Ha AWUCNeprupoBaHvie, obpaboTky u amnnuTyas
konebaHunii. lNpu amnnutyne koneBGannin 20 mkm HabniogaeTcs 6Gonee «Msrkoey
Bo3geicTeme Ha Guomaccy. 3aBMCMMOCTb MyTHOCTW dyrata oT 3HeprosaTpaTt Ha
AVCNEPrMpoBaHNE HOCUT KCTPEMAarbHbI XapakTep ¢ MUHUMYMOM, MOMOXeHNe KOTOPOro
3aBMCUT OT amnnuTyabl KonebGawwin. HawBonbwwii  achcpekT pocTuraercs npwu
aHepro3saTpaTax 10 [x/cm® cycneHanm v amnnutyge 20 Mkm.

Tabnuuya 1 = 3aBucumocts XMK U MyTHOCTU >KMGKOWMA asbl UNOBON CycrneHauu oT
cnosuin Y3-o6paboTku

Ycnosus 06paboTku

MowrHocTs uanyyatens | MowHocTs uanyyatens | MowHocTs nanyyarens MouHocTs

— | 215 Br, amrinutyga 20 | 630 BT, amnnutyna 20 | 215 B, amnnutyaa 80 | wanyyarens 630 Br,
Mokasa- MKM MKM MKM amnnuTyaa 80 Mkm
bianid MpoaomKNTENLHOCTE 06PatOTKK, ©
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Mpu Takom pexume 06paboTkn, BEPOATHO, HABNIOAAETCA MAKCUMANbHbIA nepexop B
BOAHYIO a3y BHEKNETOMHbIX GMONONMMEPOB B BMAE rens, KOTOPbIA XOPOLLO
thriokynmpyeT 4actuubl aucnepcHon asbl, obecneyvsas cdopmupoBaHne Gonee
NIOTHOW CTPYKTYpbl Ocagka (keka) npu ueHTUdyrmposaHun. fanbHeiiwee yBenmyeHue
NPOAO/KUTENBLHOCTU 0OpaboTkM NPUBOAUT K WU3MENbYEHWMIO- AWCNepcHOU asbl 1
BuononumepHoro rens, cnocobCTBYs €ro pacTBOpeHunio. 3To NPUBCANT K yBENUYeHUo
xn& MYyTHOCTW cbyrara.

ocTaBe Xuakoi pasbl 06paboTaHHON ynNbTPa3ByKOM CYCNEH3UW aKkTMBHOrO wna
BO3pacTaeT cofepxaHue asoTcoAaepXkaliMx CoeanHEeHN (MoNMNenTuLoB,; aMUHOKUCIOT)
1 YyrneBoAoB, O YEM CBMAETENbCTBYIOT pe3ynbTaThl, NpeAcTaBNeHHble B Tabnuuax 2,3.

Tabnmua 2 — OnemeHTHbI cocTas a3 CycneHaWM aKkTWBHOrO wuna nocre Y3-
obpaboTku (MowHocTb 215 BT, amnnutyaa 20mMkm)

MpoaomkuTenbHoCTs coaepxaHue anemeHTa,%
da3za 06paboTkn nnosow
CycneHsuu, ¢ N C S H

®dyrat 0 0,923 3,729 0,515 2,317
dyrar 90 3,577 18,82 0,508 4215
Kek 0 6,725 37,28 0,960 8,155
Kek 30 6,555 L BT 0,875 5,623
Kek 60 6,343 36,00 0,889 7,932
Kek 90 6,189 o613 0,883 7,119
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Tabnuya 3 — CogepxaHue nonucaxapuaoe 8 KUAKOW cdase akTUBHOro muna nocne
Y3-06paboTku (amnnutyga 80 Mkm, MOLHOCTL 630 BT)

e e R 7 CopepxaHue r;c:rr::ﬁ;?é):ﬁg,a :r}ﬁ;aam CYyCNeH3un
obpaboTku, ¢ = 3
nocne uNoynnoTHUTENen | nocne BTOPUYHOrO OTCTOMHWUKAE

5' 8,4 12,3

15’ 9,0 11,0

30’ 6,5 8,0

80’ 8,5 8,0

52 7,0 5,0

152 10,0 8,5

607 11,5 7.0

90° 25,0 20,0

! amnnutyaa 20MkM, MowHocTs 215 BT 2 amnnutyaa 80mkm, MmowHocTs 630 BT

HecmoTps “Ha, 3HauuTenbHble pPasnUuUMA B KOHLIGHTPaLMSX CyXoro Beu;em'& 8
CyCneH3nn akTUBHOro wuna, otobpaHHOW NOCNEe BTOPWUYHBIX OTCTOMHUKOB M nocne
wnoynnotHutenen (5,98 rigm® u 2592 riam® COOTBETCTBEHHO), coaepXxaHue
nonucaxapuaoe nocne ¥3-o6paboTkn B aKTUBHOM Wrie Nocne BTOPUYHOrO OTCTOMHMKA
BbilU€, YeM B akTMBHOM Mne nocne ynnoTHUTeneW. AHanuW3 cocTtaea nonvcaxapwaos
nokasan, 4To B HUX NpeAcTaeneHbl apabuHosa, pykTo3a M rMI0KO3a B COOTHOLUEHUU
13,3:1,0:3,0 ana akTMBHOrO MNa nocre BTOPUYHLIX OTCTOMHWMKOB u 10°1:3 ans
YNNOTHEHHOTO U3ObITOYHOrO aKTUBHOIO Una.

3aBMCMMOCTb fA3eTa-noTeHUMana 1 WNoBOro WHAEKCa WoBOW CycrneHamm ot
npoaomkuTensHocTn Y3-06paboTku, KkoTopas npusegeHa B Tabn.4, cBUAEeTenLCTByeT
06 W3MEeHeHMM CBOIICTB MOBEPXHOCTW HacTuy aucnepcHon asbl. Hecmotps Ha
yBenuyeHne abcConoTHON BENWYMHLI A3eTa-noTeHUMana npu OcaXaeHWN YyacTtuupl
cycneHsum gatT Bonee nNnoTHbIA 0caaok.

MpoBepka NOKyNMPyIOLNX CBOMCTE 06paGoTaHHON CYCMEH3UN akTUBHOTO WNa Ha
MOAEenbHbIX CTOYHbIX BoAax, cogepxawmx 200,500 u 1000mr/am® B3BELUEHHbIX
BELIeCTs, nokasana, 4YTO CKOPOCTb COBMECTHOMO OCaXAEHWUSI B3BELUEHHbIX 4YacTuL
06paboTaHHON CycneH3un akTUBHOMO Mna v CTOMHbIX BOA NpW pacxoae obpaboTaHHon
cycneHaun aktueHoro una 1 % o06. Ha 17 — 20 % BbIWE, YemM ANs aKTUBHOrO Una w
CTOYHbIX BOA B OTAENbHOCTU. CKOPOCTb OCaXAEHUA W CTENEeHb OYUCTKM Npw
OTCTanBaHun B TeyeHne 60 MUH. 3aBUCUT OT KOHLUEHTPALMN B3BELLEHHbIX BELLECTB B
CTO4HbIX BOAAX W yMeHblUaeTcsi C ee ysenuyeHnem. 3hdeKTUBHOCTL UCMONb30BaHVA
00paGoTaHHO# ynbTPasByKOM CYCNEH3WU aKTWBHOTO WNa NOATBEPKAEHA HA CTOYHBIX
BOAAX, NOCTyNaLWMX Ha MUHCKYI0 OYUCTHYIO CTaHLMIO aspaLinu.

Tabnuuya 4 - 3aBucuMOCTb A3eTa-noTeHUMana M WMOBOro nHaekca CycneHsuu
aKTUBHOrO Una oT NpoACMKMTENbHOCTH Y3-06paboTku

' MpogormkutensHo fsara- UnosLit
OBweKkT nccnegosanHns CTb VS-OEpaSOTKIﬁ. noTeHunan, mB uHaekc, cmfe
HeobpaboraHHas unosas
CyCneH3uns 0 30,5 a1
: 10 -40,2 35
AKTUBHLIV UN nocne Y3- 30 359 50
obpaboTtku (amnnutyga 20 0
MKM, MoLHocTb 215 BT) 6 -40.0 63
90 -39,0 71
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PesynbTaTbl uccneaoBaHuit  CBMAETENLCTBYIOT O TOM, YTO ynbTpasByKkoBas
obpaboTka npu onpeaeneHHoi MOLYHOCTU W3nyyaTens u amnnutyge konebaHui
MO3BOMAET MONyYATb U3 CYCMEH3UW aKTMBHOTO una GMOMNOKYNAHT, KOTOPbIN
uenecoobpasHo MCMONb30BaTb Ha OYUCTHBIX COOPYXEHUAX KaHanu3auuu Ans
YBEMUYEHUS CTENEeHUW OYUCTKN OT B3IBELUEHHbIX BELUEeCTB W NPOU3BOAUTENBHOCTM
0bopyAoBaHNA MEXaHNYECKOW OYUCTKIN CTONHBIX BOA.
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SUMMARY

More than 200 constructions of bioscrubbing of sewage are operating now in Belarus,
which refifjg the basic quantity of the Industrial and household sewage draining to the
water objects. One of perspective ways of increasing of sewage treatment and sewage
disposal plants of the water drain suitable to operating conditions is using for these
purposes of bioflocculants. With reference to sewage disposal plants of the water drain
the greatest interest represents using as flocculant of active silt of cell material. Résults
of researches testify that ultrasonic processing at the certain capacity of a radiator and
amplitude of fluctuations allows to receive bioflocculant which is expedient for using on
sewage disposal plants of the water drain for increasing in the purification efficiency from
suspended matters and productivity of the equipment for the mechanical cleaning of
sewage.
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