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I/Icc.nez(osal-me BCHTHJIALIHOHHBIX ceTeﬁ, pa60Taloumx B KBaA3UCTALITHOHAPHOM PEKHUME

AHHOTALIHS

OddekTuBHOCTP PabOTHl PA3BETBACHHBIX BCHTHLILMOHHBIX CETCH, paboTaromux ¢
MICPEMEHHBIM PEXXUMOM YIAJIEHHA BO3AYyXa, 3aBHCHT OT IIEPEpacHpeAciIcHH] MABJICHUS 10
OTACTBHBIM OTBETBICHUAM. JTO VBEIMYUBACT HIIH YMCHBIIACT OOBEMBI YAATIEMOT0 BO3AyXa Ha
OTACTBHBIX YYACTKaX, YTO MPUBOIUT K HU3MHIIHUM 3HepreTudeckum 3arparam. [loagep:kusats
HEOOXOOUMBIH PEXHUM PaOOTH MPEATIAracTcsl CHCHHUATBHBIMHU PErVIUPYIOIUME KIAIaHAMH,
paboTaroIMHU B ABTOMATHIECKOM PEIKUME.

B cratee nmpHBOmATCS OKCHECPUMEHTAIBHBIC JaHHBIC paboThl  Pa3BETBICHHOU
BECHTH/ISILIMOHHOH CETH C PEryJSTOPAMH PacxoJa Ha OTACIBHBIX OTBETBICHHX. IlomyucHHBIC
JaHHBIC TMOKA3amd LeaecooOpa3HOCTh HCIONBb30BAHMS TAKHX KJIamaHOB. PacxoxzacHue
JCHCTBUTETBHBIX 00BEMOB YAATIEMOr0 BO3AYXA OT PACUETHHIX HE npepbimaet 10-15 %.

KiroueBble cjioBa:  BCHTH/ILMOHHAS  CCTh, IMCPEMCHHBIH  pekuM  paboTeL,
PEryIHUPYIOINM KIamaH.

Creuuduka psga TCXHOJOTMH B 3HAYUTCIIBHOW CTCICHH ONMPSACICT M PSKUM PaOOThI
VAAICHUST BPSAHBIX BBIACICHHUI OT TEXHOIOIMYCCKOrO OOOPYAOBAHHS — PA0OTHI BCACHIBAFOIMX
cered. B paccmarpuBaemMoM ciyuae paboTa BCACHIBAIOLICH CETH OMPEACIACTCS MEPUOIHICCKAM
HU3MCHEHHEM O0BbEMOB ra30BO3NYIITHON CMECH, VAATSICMOM U3 JIOKATBHBIX TCXHOIOTHUECKUX TOUCK.
ITO UBMEHEHUE IPHBOIMT K MEPEPACIIPEACICHUIO JABICHUS B CETH BO3AYXONPOBOAOB, UTO, B CBOIO
OYCPEC/Ib, BBI3BIBACT YBCIMUCHHUEC HUITH YMCHBIICHHE OOBEMOB Ta30BO3AYINHON CMECH HA OTACIBHBIX
yuactkax cetd. Heqoyuer 3Tux U3MCHECHUI MOKET MPHUBECTH K PA3PEryTHPOBKE CHCTEMBI.

Jis moanepskanus TpeOyeMoro pexuma paboThl MECTHBIX OTCOCOB HEOOXOIHUMO IPH
KOKIOM MCPCKIIOUCHHUH, CBS3AHHOM € TEXHOJIOTMUYCCKUM H3MCHCHHEM pacxoda BO3AyXa,
MMPOU3BOANTD PETYIHPOBAHUC BCCH CETH.

ITO PEryJupOBAHHUE MOXKET OBITh NPOU3BEACHO CICHHAIBHBIMHA PETYIHPYIOIHMH
KJIAMaHAMM, YCTAHOBJICHHBIMH 32 MECTHBIMH OTCOCAMH, PAOOTAIOIUMU C [CPEMCHHBIM
pacxozoM. Ilepemensl perynupoBaHHs TakUX KIAlaHOB ONPCACISIOTCA B COOTBETCTBHH C
KOJICOAHUSIMHU JABJICHHSI, KOTOPBIC MOTYT OBITh BBISBJICHBI MMPH A3POJUHAMHUYCCKOM PACUCTE
CETH BO3AYXOITPOBOOB IPH PA3IHYHBIX BApPHAHTAX PaOOTHI.

HM3MmeHeHue aaBicHHS BO BCACBIBAIOMICH CETH TOCTOSHHOIO IONCPEYHOTO CCUCHUS

MOKHO BBIPA3UTh YPABHEHUEM:
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Hsmenenne maBieHMS BO BCACBHIBAOINEH CETH IIEPEMEHHOTO IIOIEPEYHOTO CEUEHHUS
MOKHO BBIPA3UTh YPABHEHUEM:
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Pemias coorsercTByomuM obpazom ypasHenus (1) u (2), mpu onpeaeneHHbIX TPAHUTHBIX
VCIOBHAX, MOXKHO ONPEIACTHTh PaCHpPEACICHHE MABJICHHS II0 OTJSITbHBIM OTBETBIICHUAM.
VY coBHBIE CXEMBI CETEH MPEACTABICHHI Ha pHC. 1.

B pesymprate pericHus VKa3aHHBIX YVPABHCHUN MOXKHO BBHISSBUTH 3HAUCHUS JABJICHUHA B
OTIEMbHBIX TOUKaxX ceTd. [IpenenpHBIC 3HAUCHUS JABICHHA 1O OTBETBJICHHAM HCIIOIB3YIOTCS
JUTSL pacyueTa PeryisiTOPOB PACcX0a U ONMPSASICHUs Arana3oHa ero padorsi [1, 2, 3, 4].

U I %
IARAN

Puc. 1. CxeMBbI HCCIe[yeMbIX BEHTHILIMOHHBIX CETEH:
a) MOCTOSAHHOI0 MOIEPEYHOI0 CEYCHHA; O) MEPEMEHHOIO MONICPEYHOIO CCUCHUSL.
1 — perymsaTop pacxona BO3AyXa B IITATHOM PEKAME PabOTBL;
2 — PEryITOpP PAcX0Ja BO3AYXA B PEKUME PAOOTHI KOTKPBITO»; 3 — MMPHCOCIUHNUTEIBHBIA MaTPyOOK

3amaucii paboTHl SBISIOCH 3KCICPUMCHTATIBHOC HCCICAOBAHHC BCACBIBAIOIUX CCTCH,
paboTaroImyX B KBa3HCTALIMOHAPHOM PEKHME.

CornacHo 3a7ayaM  UCCIACAOBAHUA OblIa  3alPOCKTHPOBAHA, H3TOTOBICHA U
CMOHTHPOBaHa MOJEITb BCACHIBAIOIICH CETH, paboTaome B IEPEMEHHOM PEKHME.

Mopgene mnpeacTaBisiiia Pa3BETBICHHYIO CeTh BO3AyxoBoaoB (puc. 1). Ha Bcex
OTBCTBJICHHUSX OBLINM YCTAHOBICHBI pa3pabOTaHHBIC aBTOPAMH PEryATOPBl pacxoxa [1].
Ilpenensr peryaupoBanust Obimu onpeneiceHsl pemeHueMm ypasHenuit (1) u (2). Pexum
COTKPBITO» H PEKHM «3aKPBITO» OTIHYATHCh H3MCHEHHEM pacxoaa Bo3ayxa Ha 50 %.

Hdng BO3MOXXHOCTH TPOM3BOACTBA 3aMEPOB  [JABICHUH B XapaKTCPHBIX CCUCHUAX
BO3AYXOMPOBOJOB OBLIH MPEIYCMOTPEHB! CICLUATBHEIC TOUKH oTOopa maBicHuil. [larcHue
(momHOe, TUHAMHYECKOEC M CTATHCTHYECKOE) 3aMEPSIOCh MPH MOMOINM ITHEBMOMETPHUICCKOH
TpyOKH 1 MUKpOMaHOMETPOB. TemnepaTypa Bosayxa ¢ukcupopanack 1abopaToOpHEIM PTYTHEIM
TEPMOMETPOM ¢ 1ieHOM aeneHust mkast 0,1°C.

[Ipu npoBeAcHHH SKCICPHUMCHTATIBHBIX HCCICIOBAHUN HMHTHPOBAINCH PA3THIHbBIC
pexuMbl padoTel cetH. OO0BEM OTCAchIBAEMOrO BO3AyXa H3MCEHSICA IMOCICAOBATEIBHO B
Ka)KIOM OTBCTBIICHHH.

Ha ocHoBaHHM pacdeToB W TMOIYUCHHBIX SKCHCPUMCHTANBHBIX JAHHBIX IS KaKIOTO
pexuva paboTel ceTH OBLIM MOCTPOCHBI IpadUKH PaCcHpEeaCICHU CTATHUCCKOTO AABICHUS MO
COOTBETCTBYIOLIIUM OTBETBJICHUAM (puc. 2). AHaAIuM3 pPacUCTHBIX MJAHHBIX MW JAHHBIX,
MOJYYCHHBIX B PE3YIbTATE SKCIEPUMCEHTOB (PUC. 2), MOKA3bIBACT, UYTO HUMCIOTCS HEKOTOPHIC
PACXOKIACHUS IKCICPUMEHTAIPHBIX JAHHBIX ¢ TCOPCTHUCCKUMHU PACUCTHBIMHU JAHHBIMH. JTH
pacxXoxKICHUS MOXKHO OOBICHHUTh Pa3OpoCcOM  XapaKTePHUCTHK PETYIATOPOB  Pacxoia,
HCIONB30BAHHBIX B CETH. ITOT pazdbpoc JOCTATOUHO BBICOK U cocTaBsieT mopsiaka 10-20 %.

[Ipu ycraHOBKE aBTOMATHYCCKUX PETVIITOPOB pPacxoia B IMpolecce pPaloThl CETH
MPOUCXOANUT ABTOMATHUCCKAS TMOACTPOHKA PEryasITOPOB Ha PaCUCTHRIM pacxo] BO3AYXa.
PesynpraThl 3KCHIEpPHMEHTATBHBIX 3aMEPOB PAcXOJOB BO3AVXa MO OTBETBICHUAM (puc. 3)
MOKA3bIBAIOT, YTO OTKIOHCHUS JACHCTBUTCIBHBIX OOBEMOB BO3AyXa OT PACUCTHBIX HE
MPEBBIMIAIOT BO Beex cmyvasx 10-15 %.
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IIpoBeacHHBIE SKCOCPUMEHTAIBHBIC HKCCICAOBAHUS TMOATBEPAMIN IEICCOOOPA3HOCTh
HCTIONB30BAHUSA ABTOMATHUCCKUX PETYIATOPOB PAcXoJa BO3AVXAa B PA3BCTBICHHBIX CCTAX,
paboTarOIIKX B KBA3UCTALIMOHAPHBIX PEKUMAX.
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Puc. 2. PactipenencHne OTHOCHTENBHOIO AABJACHUS B OTBETBJICHHAX BCACBIBAKOIICH CETH:
1 (2, 3, 4 5) — pacueTHOC paCNPESACACHAC CTATHUCCKOTO JABJICHHA BO BCACBIBAFOIINX MATPYOKAX CCTH
TP COOTBETCTBYIOMICM OTKPBITHH PETYIITOPA (HOMEP PETYIATOPA COBMAACT C HOMCPOM MATpyOKa).
OKCIICPUMCHTAIBHBIC JAHHBIC, O — OTKPBIT PETYIATOP MCPBOTO MATPYyOKa;

® — OTKPBIT PETYIATOP BTOPOTO MATPyOKa; o — OTKPBIT PETYIHTOP TPETHETo MaTpyoOKa;

B — OTKPBIT PEryJLITOP YETBEPTOTO MATPYOKa; A — OTKPBIT PETYILATOP IHITOTO MATpyOKa
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Puc. 3. PactipeneneHue OTHOCHTENBHOIO PacxoJa BO3AyXa MO OTBETBICHUAM
B POIKHME «OTKPBITO» U «3AKPBITO»
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Study of ventilation networks operating in the quasi-mode

Resume

In some processes, such as aluminum, galvanized, ¢tc. industries, removal of harmful
substances by means of suction branched chains. The operation of such networks is due to a periodic
change in the volume of exhaust air to separate suction nozzles. Such a change in the volume of
exhaust air by a separate branch leads to a redistribution of pressure in an extensive network of air
ducts. This causes an increase or decrease in volume of the gas-air mixture to the individual sections
of the network, which leads to the misalignment of the system and reducing its efficiency.

To avoid this phenomenon it is necessary to make regulation throughout the network, the
manual mode is not possible. Regulation of branched network is proposed to using special
control valves developed by the authors established for local suction operating in quasi-
stationary regime.

In the laboratory of the KSUAE was designed and installed an extensive network of
ventilation control valves on separate branches. On the basis of calculations and experimental data
were obtained of the distribution of static pressure and the cost of a separate branch for alternating
operation throughout the network. Deviation of the actual volume of exhaust air from the settlement
does not exceed 10-15 %, which confirms the efficiency of the proposed flow regulators.

Keywords: ventilation network, variable mode, the control valve.
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