IF'aiaBa 8

ABTOMATHYECKHUE CUCTEMBI JIOKAJIM3ALIUN
N ITOJABJIEHHUSA B3PBIBOB

8.1. MeToabl B3pbIBO3aIIUTHI

B3peiB roproyeit cpesibl BHYTpU 00OpYJIOBaHUS U MPOU3BOACTBEHHBIX IO-
MEILEHUM SBIISAETCS OJHOM U3 HauOoJiee OMAaCHbIX AJIs MPEANPUITHS aBapUITHBIX
cuTyaluid. B3pbIBbI B MPOU3BOJICTBEHHBIX MOMEIIEHUSIX YACTO SIBIJISIIOTCS CJIE/-
CTBHUEM NPEIIECTBYIONIMX UM B3pBIBOB B 00opyaoBaHuu. [loaTomy B3phIBO3a-
[IUTa TEXHOJOTHMYECKOTO 00OpYAOBaHUSA — 3TO OJIHA W3 TIABHBIX 3aJay IpH
oOecrieueHus] B3pHIBOOE30MACHOCTU Mpou3BOJACTB. [lon B3phIBO3AIIMTON TeX-
HOJIOTUYECKOTO 000PYIOBaHUSI TOHUMAETCS MPEIYyNPEeRKACHUE €ro pa3pylieHus
BCJIEJICTBHE BOCIUJIAMEHEHHS HAXOJAIIMXCA B HEM Mapa WIH MbUIETa30BbIX CMe-
cenl.

Jliist mpenoTBpalieHus: BO3BHUKHOBEHHS B3pbIBA pa3pab0TaH KOMILUIEKC KOH-
CTPYKTUBHBIX U MPODUIAKTHUYECKUX MEPONPUSATUH, MpEeNroiararouux, rias-
HBIM 00pa3zoM: 1) HCKITIOYCHHE BO3MOXKHOCTH OOpa30BaHUS B3PHIBOOMACHBIX
CMecCeH, BOCIUIAMEHEHUS TOPIOYUX T'a30B, MBUIEH U MAPOB FOPIOYUX KUAKOCTEN
U 2) CHIDKEHUE YPOBHS OMACHBIX KOHIIEHTPAINUN C TIOMOIIBIO CUCTEM BEHTHIIS-
MU, TIPOYyBa U pa30aBJeHUs Ta30BbIX CPE/ B ILIEJIIX BBIBOJA COCTaBa CMECH 3a
npezensl BO3BMOKHOTO BocIiaMeHeHust. [IpegycmaTpuBaroTcsi Tak:ke MEphI, HE
JOMYCKAIOIIKE B3PHIBOOMACHOE HCIOJHEHUE arperatoB, JBUTaTeliei, 3JIEKTPO-
CUCTEM U JIPYTMX TEXHUYECKUX YCTPOUCTB. B Tex ciydasix, Korja yka3aHHBIX
Mep HEIOCTAaTOYHO, MPUMEHSAIOT CMOCOObI HEUTpaIu3aluu MoXKapo- U B3PHIBO-
OMacHOM cpejibl MyTeM BBEJCHUSI HEUTPANbHBIX FA30B U JIpyTrue npopuaakTuie-
CKHE MPUEMbI U METOJIBI.

Cy1iecTByIOT, OJJHAKO, Takue crenuduueckue yCcTpoWCTBAa M TaKWE BUJIbI
MPOU3BOJICTBA, TJI€ NPUMEHEHHE KOHCTPYKTHUBHBIX U MPOPUIAKTUYECKUX MEp
HE MO3BOJISIET MOJHOCTHIO UCKIIIOYUThH OMACHOCTh BOBHUKHOBEHUS B3pbiBa. Oco-
Oble yCIIOBHS BEJECHUS TEXHOJIOTMYECKUX MPOLIECCOB MPU BBIHYKACHHOM (op-
CUPOBaHUU HUX MapaMETPOB, BO3MOXKHOCTh BO3HUKHOBEHHUS B3pbiBa TpeOyeT
MIPUMEHEHUSI aKTUBHBIX CIIOCOOOB B3pbIBO3alUThI. K Takum criocobam OTHOCSIT-
Csl aBTOMATUYECKUE CUCTEMBI JIOKAJIU3AlUKU U TOJABJICHUSI B3PbIBOB, OCHOBAH-
HbIE Ha OBICTPOM perucTpanyy oyara BOCIUIAMEHEHHUSI U MOCIEIYIOIEM BO3Iei-
CTBUU HA HErO OTHETYIIAIIUM BellecTBOM. BO3MOKHOCThH IMPOKOTO BHEIPEHUS
TaKuX CUCTEM 00YyCIIOBJIEHA OOJIBIIUMU JOCTUKEHUSIMU OT€UECTBEHHOM HAYKH B
00JIaCTH TOYHOM MEXAHWKU M TMOJYNPOBOJHUKOBON TEXHUKU U COBPEMEHHOM
XUMUH, TTO3BOJISIIOIIMMHU CO3/]aBaTh BHICOKOUYBCTBUTEIIbHBIE JATYUKHU TEMIIEpa-
Typbl, JABJICHMS, U3JIYUYEHUS, a TaKKe BbICOKOA(()EKTUBHBIE MHTUOUTOPHI U
(dbnermaTu3aTOphl TOPEHUS.

146



OcCHOBHbBIEC TPUHIIMIBI, HA KOTOPHIX 0a3upylOTCSd CHUCTEMBbl aBTOMaTHue-
CKOM JIOKaJdu3alliu U MOJABJICHUSI B3PHIBOB, CBOISTCA K OTIEIbHOMY WU CO-
BMECTHOMY BBITIOJIHEHUIO KOMIUIEKCA TEXHUYECKUX MEPOTIPUSITUI

aBapUUHON pa3repMeTH3alNi TEXHOJOTMYECKOr0 O00OpYIOBaHUS B LIEAX
OrpaHUYECHUS IaBJICHUS B anmaparax B Ipejesiax JOMyCTUMbIX 3HAUCHUMH;

OJIOKMPOBAHUIO ABAPUUHOTO OOOPYAOBAaHUS OT CMEXKHBIX TEXHOJIOTHYE-
CKHMX ammnapaToB, 00eCIeUMBAIOIIEMY HCKIIOUEHHE MoXKapa U B3PbIBA B CMEXK-
HBIX anmnaparax;

aKTUBHOMY TOJIABJICHUIO B3pbIBAa B almapare MyTeM BO3JCHCTBUS OTHETY-
IIAIIEro BEIeCTBa Ha IJiaMsl B 30HE B3phIBA.

Cuctembl JIOKaW3allid B3PBIBOB MPEIHA3HAUCHBI JJISI 3alIUTHI OT pa3py-
HIEHUS TEXHOJOTMYEeCKOro 000PYy/I0BaHUS IIyTEM aBapUUHOW €ro pa3repMeTh3a-
1My, cOpoca M30BITOYHOrO JIaBJICHUSI B aTMOC(epy WU Mepernycka TeXHOJIOTH-
YECKOro MPOAYKTa B aBapHilHble €MKOCTH, OTCEUEHHUS IJIaMEHU B TPaAHCIIOPT-
HbIX KOMMYHUKAIUAX, a TaK:Ke OJOKUPOBAHUS aBApUMHOTO MPOU3BOJICTBEHHOIO
ydactka. CTpyKTypHas cXema Takoi CHCTeMBbI IpuBeieHa Ha puc. 8.1.

3alllUThI

3
&

Puc. 8.1. CtpykTypHasi cxema aBTOMAaTUYECKON CUCTEMBI B3PBIBO3AIIUTHI

[TpuHIMT AEHCTBUS CHCTEMBI JIOKATU3allUK B3phIBA 3aKIFOYAETCS B OOHa-
PY’KEHUU aBapUHHOTO COCTOSHHUS NAaTIYMKOM 1, YCUIICHWH CHTHAlAa YCUIUTEIEM
2 ¥ TMOJa4¥ WCIIOJTHUTEILHBIM OpPTaHOM 3 YIPABISIONIETO UMITyJbca 4 B yCT-
poICTBa pa3repMeTHU3aIuy 5, nHepTU3anuu 6 u 6okupoBanuu 7. [lpu HamuIrm
COBMEIICHHON YCTaHOBKH TOXAPOTYIICHUS 8 3amycK MOCIeIHEH OCYIIEeCTBIIS-
eTcst OO0 OT YIPABIIAIONIETO UMITYJIbCa, TUOO TUCTAHITMOHHO OTIEPATOPOM.

YcTpolicTBa pa3repMeTH3alii B CHCTEME OOECTICUMBAIOT CO3/JaHHE B all-
rapare MpoXoJHOTO CEYEHHS JJIsi cOpoca U30BITOYHOTO JAaBICHUS, 00pa3yrole-
rocs TIPY B3PBIBE BHYTPU TEXHOJOTHYECKOTO ammaparta. B aTom ciydae namie-
HUE B ammapaTe He JOJDKHO MPEBBINIATH JOMYCTUMOE 3HAUYCHUE P, PU KOTOPOM
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MIPOUCXOUT €r0 MeXaHudeckoe paspymierne. OO0beM ra3oB BO BHYTPEHHEM
obbeme ammapara V B MOMEHT B3pbIBa 3aBUCHUT OT oObemMa ammapara Vo, oobema
ra3oB, 00pa3yrIMUXCcs MpU B3pbiBe AV, U KOJIMYECTBA Ta30B, UCTEKAIOIINX Ye-
pe3 pasrepMeTH3UPYIOIIee OTBEPCTHE:

V =V, +AV. — AV, _ . (8.1)

[Ipu ropeHnn GOJILIIMHCTBA B3PBHIBOOMACHBIX CMECE B 3aMKHYTOM 00be-

M€ CKOpPOCTh IepeMelieHus (ppoHTa IUIAMEHH HU3MEHSIETCS OT MaKCUMAalIbHOU

BEJIMYUHBI Umax = €U, COOTBETCTBYIOIIEH CKOPOCTH TOPECHUSI B Ha4YaJbHBIN II€-

pHOJ pacUIMpPEeHUs ra3a, KOorjaa JaBlieHHe B 00beMe OCTAeTCsS MPaKTUUYECKHU HE-

U3MEHHBIM, 10 Upin = Uy OPU CTOPAHUU CMECU B KOHILIE B3PbIBA Y CTEHOK COCY-
na. Torga

4 3.3
AV =— nvig3At(e-1), (8.2)
r 3 H
rje Vy — HOpMaJibHasi CKOPOCTh TOpeHus; t — Bpemsi, 3a KOTOpoe 00pa3yeTcs npu

B3pBIBE B armapare o0beM razoB V; € — CTENEHb pacIIMPEeHUs MPOAYKTOB Io-
peHusl.

OO0beM Ta30B, WCTEKAIONIUX YEpPe3 pasrepMETU3HUPYIOIIEe OTBEPCTHE B
eIMHUITY BpEMEHH, ompeesieTcs mo Gopmyie

AVie - oFy > AYe (8.3)

At At

rae Vyer — 00bEM ra3oB, UCTEKAIONIUX U3 anmnapara 3a BpeMms t; ¢ —kosdunuent
pacxona, F — momanas pa3repMeTH3UPYIOMIETO OTBEPCTHS; V — CKOPOCTh UCTe-
YEHMS ra30B.

PacueTnas momaas MPOXOMHOTO CEUCHHUS Pa3TepMETU3HPYIONIETO OTBEP-
cTHsI onpeensieTcs u3 ypaBHenus (8.3):

F= AV, : (8.4)
Atov
Bpewms t npuHrMaeTcs paBHbIM
At=t, —t (8.5)

rac t Prax BpeMs JOCTHXKECHUA MAKCUMAJIbHOT'O AJaBJICHUS B3pPhbIBA, tpa3r — BpCMA

C MOMEHTAa MHHIIMAPOBAHUS B3PbhIBA JI0 Pa3repMETH3AIUH alllapara.
Ha mpakTrke npu pacueTe IUIOIIAU Pa3repMETU3UPYIONIETO OTBEPCTHUS B
dbopmyiy (8.5) BBomUTCS TONIpaBOYHBIN KO3 QHUIIMEHT 3amaca

f = kF, (8.6)
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rae f — mmomans pasrepmernsupyromero orsepcTus; K — koaddunumeHT 3amaca,
OPUEHTHPOBOYHO paBHbIN 1,5 — 4.

VYerpoiicTBa pasrepMeTH3aluu M0 MPUHIUITY JEUCTBUS MOJpa3/IeNsaIOTCs
Ha mMacCUBHBIC (HeympaBisiemble) M aKTHBHBIe (ympaBisieMbie). K ycrpoii-
CTBaM IMACCUBHOW pa3repMeTU3ali OTHOCSTCS: npedoXpaHumeibHble KIanambl,
MeMOpaHvl N pa3puleHble GMYIKU.

[IpenoxpanutenbHble KIaMaHbl SIBISIOTCS YCTPOMCTBAMU MHOTOKPATHOTO
JIEUCTBUS U TIPU cpabaThIBAHUU HE Pa3pyIIalOTCS.

[IpenoxpanurtenbHbie MEMOpaHbl MPU CpabaTHIBAHUM Pa3pyIIAIOTCA TMPU
MOBBIIICHUY JAaBJICHUS B anmnapaTe Ha 3aJlaHHYI0 MO YCJIOBUSM 0€30MacHOCTHU
BEJIMYMHY. B 3aBUCUMOCTH OT yCIOBUN pabOTHI TEXHOIOTHUUECKOTr0 000pyI0Ba-
HUS NPEANOYTUTENbHBI CIEAYIONME OTHOIICHUS JaBJICHUS pa3pylIeHUs: Mpeo-
XpaHUTEIILHBIX MEMOpaH K paboueMy JaBICHUIO:

K TIOCTOSIHHOMY pa0oy4eMy J1aBJICHUIO 1,5;
K c1abo myJbcUpyIoleMy padboduemMy AaBICHHUIO 1,75;
K CHJIBHO MyJIbCUPYIOIIEMY paboueMy JaBICHUIO 2,0.

[Tnomans mpemoXpaHUTETHLHBIX MEMOpaH Ha MPAKTUKE OMPEIEIsIeTCS 0
bopmyie
F=cVo, (8.7)

rae C — kKodpGuueHT npoeMuctocT (yaeabHas IUIOMaab padoyero ceueHus),
M2/M%; Vg — 06beM 3aIumaeMoro arnmapara.

Marepuan npegoxpaHuTelbHbIX MEMOpPAH 3aIaHHOTO JUaMeTpa BhIOUpaeT-
Csl C YUETOM YCPEAHEHHBIX MUHUMAIIbHBIX PA3PhIBHBIX TaBICHUH.

B ciyuasdx, Korma B3pbIBHOM MHPOLIECC MPOTEKAET C BBICOKOW CKOPOCTBHIO,
HEOOXOJMMO pa3repMeTU3UpOBaTh 00OPY/IOBAaHUE B HAYAJIbHBI MOMEHT B3phbI-
Ba. JlJIs 3TOM 1enn UCHONB3YIOT YCTPOMCTBA aKTUBHOM pa3repMeTH3alMu: Kid-
namvl ¢ 31eKmpo- WIA NUPONpueoooM W ynpasisemvie memopansl. B pasrepme-
TU3HUPYIONIEH TIPEeOXpaHUTEILHON MeMOpaHe, Mmoka3aHHoW Ha puc. 8.2, paspy-
meHne MeMOpaHsbl 4 00ecrednBaeTCss HOKOM 3, 3aKpEIJICHHBIM Ha TUTYHXKEpe 2,
KOTOPBI MPUBOJUTCS B JACHCTBHE MO JaBJICHUEM Ta30B, 00pa3yOIIUXCs NpU
cpabaTbIBAaHUU MUPOTEXHUYECKOTo 3apsiaa 1.

briokupoBanue aBapuitHOro TEXHOJIOTMYECKOTO ammapaTta WUid MPOU3BOJI-
CTBEHHOT'0 Y4YacTKa MPOU3BOJUTCA B LIENISIX UCKIIOUYEHUS PAaCIpPOCTPaHEHHUS IO-
’apa WIM B3pbIBa IO KOMMYHHUKAIMSAM U BEHTWISIIIMOHHBIM KaHanam. [Ipenot-
BpaTUTh PACHpPOCTPAHEHUE IUIAMEHU IO TEXHOJOTMYECKUM KOMMYHHUKAIUSIM
MOXHO C HCIOJIb30BaHUEM OBICTPOJCUCTBYIONIUX OTCEKAIOUIUX YCTPOUCTB —
miaMmeoTcekaTeneil. OOenpoMBbIlIICHHAs 3allopHasi TpyOONpoBOHAS apMaTy-
pa ¢ MHEBMO- M 3JIEKTPONPHUBOJOM JUJIsl 3TUX €Il HeNmpUrogHa HU3-3a MpUcy-
el el MHepUUOHHOCTHU. JI7s1 B3pBIBO3AIIMTHI TEXHOJIOTMYECKOr0 000pyI0Ba-
HUS UCIOJB3YIOTCS IUIAMEOTCEKATeNIM C AJIEKTPUYECKUM, MHEBMATHYECKUM,
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TUAPABINYECKUM U MUPOTEXHUUECKUM NpuBoaamMu. PazpaboTrannbie ycTpoiicTBa
pelaioT 3aja4y MEXaHUYECKOTr0 MPerpa)xKAeHUs paclpoCTpaHEHUs TUIAMEHH, a B
psge ciaydaeB O00€CHeuMBalOT OJHOBPEMEHHYIO [OJady OrHETYIIAIEro
BEILECTBA.

i
Puc. 8.2. Pasrepmerusupyroias npeaoxpaHuTeabHas MeMOpaHa

B narmreii ctpane mpuMeHSFOTCSI OBICTPOCHCTBYIOIINE TOBOPOTHBIC Kilama-
HBI C IPUBOJIOM OT DHEPTHH TAIAIOIIETO TPy3a.

KrnamaHbl SBISIOTCS TOJTyaBTOMATHYCCKUMH 3allOPHBIMU YCTPOWCTBAMH,
MpeTHA3HAYCHHBIMHA I TEPMETUIHOTO MEPEKPHITHSI TA30TIPOBOIOB TUAMETPOM
200, 300, 400 u 500 mm. 3amopHBIA OpraH COCTOMT W3 Tapelku 3 W pbryara 4
(puc. 8.3). INoaBmwKHOE COCTUHEHHE TApEIKU C pPbhldaromM oOecredrBacT Ipa-
BUJILHYIO TTOCAJKY TapeJIKU Ha ceyio 2. 3alopHBI OpraH YCTAaHOBJICH BHYTPH
kopmyca 1. Ha koHIe Bana 5 ycranoBieH peraar 9 HacTpoiiku kinamnana. [Ipuso-
JIOM KJIallaHa CITY’)KHT DJIEKTPOMArHuT 6, yCTAaHOBIICHHBINM Ha KpoHITelHe. Ha
KOHIIEBOW YaCTH JICKTPOMAarHuTa ecTh 3amenka 7. K peluary npuBapeH auck 8
¢ mazoM. [Ipu momade HampsoKeHHWsT HA OOMOTKY 3JIEKTPOMAarHWTa CEepIeYHUK
MepeMeIIaeTcsl BBEPX U 3aleika / BBIXOAWT M3 3alleIICHUs ¢ AUCKOM 8, B pe-
3yJlbTaTe YEro Tapenka 3 MoJ ACHCTBUEM CHIIBI COOCTBEHHOW TSIKECTH U TPy3a
10 mepemermaeTcsi, IEPEKPhIBasi MPOXOJHOE CeUCHHUE KiamaHa. JIJisi OTKpBITHS
KJ1anaHa pelyar 9 BpyuHyto nmopopaunBatoT Ha 90°, 3amenka BXOAUT B 1a3 JUCKA
U Kiamnad (UKCUPYETCS B OTKPHITOM TOJIOKEHUU. Bpems cpabaTeiBaHus Kiama-
HOB TaKO# KOHCTpyKimu 2 — 3 C.
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Puc. 8.3. IToBOpOTHBIN TPY30BO OTCEUHOI! KIlanaH

Jlnst yBenudeHus: OBICTPOJCUCTBUSL OOIIECMPOMBIIIJIEHHBIX OTCEeKaTenen
pa3paboTaHa KOHCTPYKIIHSI, TIOKa3aHHast Ha puc. 8.4, KoTopas oOecreuynuBaeT pa-
00Ty oTcekaTessl KaKk B HOPMAJIbHOM PEXUME YINPABICHUS TEXHOJIOTUYECKUM
MPOIIECCOM, TaK U JJisi aBapUHUHOIO MEepeKphITUs TpyOornpoBoaa. [ITneBmonpusoa
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oTceKarelsis CHaOXeH NIByMs JOMOJHUTEIbHBIMU MoJocTsIMU A u B, otnenen-
HeIMU MeMOpaHamu 2 u 3. [loocTh A 3amofiHeHa C)KaThIM Ta30M, U B HEH pac-
nosioxkeH nupo3apsia 1. Tlpu nmomaue ynpaBiasionux MHEBMATUYECKUX UMITYJIb-
COB 4epe3 MITylEep 4 oTcekaresib padoTaeT B peKUME yIPaBICHUS TEXHOJIOTHYE-
CKMM IIpolieccoM. B aBapuitHON cuTyalnu NOAAETCS SIEKTPUUYECKUN CUTHAI Ha
cpabaTeIBaHWE MHUPO3apsiaa, KOTOPHIH pa3pyliaeT MeMOpaHy 2, U CKaThIi ras,
nedopMupysi MEMOpaHy 3, MepeMeniacT 3aMoOPHBIA OpraH B 3aKPBITOE TOJIOXKE-
HUE. YCTaHOBKa MPUBOJIA TaKOW KOHCTPYKIMU MO3BOJISIET MOBBICUTH OBICTPO-
JICHCTBUE CEPUITHO BBITTyCKaeMbIX mHeBMooTcekareneid B 20 — 30 pas.

Haubonee BricOKUM OBICTpOAEHCTBUEM O0JIaal0T OTCEKATENH C MUPONPHU-
BogoM. OTHA U3 KOHCTPYKITMH TAaKOTO KJlalaHa rmoka3aHa Ha puc. 8.5.
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Puc. 8.4. MonepHU3UPOBaHHBIN Puc. 8.5. [Ipo6GKkoBBIii OTCEKaTeb
MTHEBMOOTCEKATEIb C MUPOIIPUBOIOM
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OH coctout u3 Kopmyca 1 ¢ momepedHoi mOJIOCThIO 2 B BUJIE KOHHYECKOTO
cemia, B KOTOPOM 3aKJIMHUBAETCS 3aNOPHBIN OpraH 3 B BUJEC YCEUCHHOTO KOHY-
ca ¢ YIUIOTHUTEIBHBIM TI0siIcKoM 4. [Ipu momade curHana Ha 3aKphITHE CpadaThI-
BaeT MHUPO3apsAl S W MOJ JACUCTBHEM AaBIICHUs OOpa3yrOIIMUXCS Ta3oB, cpe3as
VIUTOTHUTEBHBIA TIOSICOK 4, 3alOpHBIA OpraH 3 MEpeMeIaeTcss B KOHHIECKOM
Ce/JIe U TepeKphIBacT KaHa 6.

Ha puc. 8.6 moka3zana cxema IMIaMeOTCEKaTEesI-OPOCUTENST C TTOBOPOTHOM
3acimoHKoM. OTCeKaTenb COCTOUT U3 KOpIyca 4 v 3aCIOHKH 3, TIPU MTOBOPOTE KO-
Topoii Ha 90° mPOMCXOMUT MEPEKPBITHE MOTOKA TEXHONOruueckoil cpennl. Ilo-
BOPOT 3aCJIOHKH OOECIEUMBACTCS PEAKTHUBHOM CHJIOW CTPYH OTHETYIIaIleH
KUJIKOCTH, BBITEKAIOIICH 4Yepe3 paclbuUIMTENb 2. B OTKPHITOM TOJIOKCHHUH 3a-
CJIOHKA YACPKUBACTCS TUAPABIMYECKUM 3aMKOM 1, KOTOPBIH TIpH MoAade XKuj-
KOCTH OCBOOOK/IA€T 3aCIIOHKY OT CIETIJICHUS C HUM.

4
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Puc. 8.6. [InameoTcekarenb-0poCUTEINb C IIOBOPOTHOM 3aCIOHKOM

B psine ciyuyaeB jnokanu3oBaTh IjiaMs B TPyOONpoBOAax MOXHO ¢opcy-
HOYHBIMHM 3arpaJIUTeIIbHBIMU YCTPOICTBAMH, CXeMa KOTOpBIX IpHBEJACHA Ha
puc. 8.7. Buytpu tpyoomnpoBoaa 1 (puc. 8.7, a) pazMenieHo HECKOJIBKO COMeN 2
C paaMaibHO HAIpaBICHHBIMH OTBepCTUAMH. Uepe3 TpyOy 3 K coriam MOABO-
JWTCS OTHETYIIIaIee BenecTBo. B apyrom Bapuante (puc. 8.7, 6) B 1IeHTpe TPY-
6ompoBoga 1 pacmosiokeHO COTIO 2, HAIPABICHHOE BIIOJIb OCH TPYyOOIPOBOIA.
JI71st criycka BOJIbI CITY>KUT MaTpyOoK 4.

Jlist GnoKupoBaHUS PACOPOCTPAHEHHs IJIAMEHM MO TPyOOmpoBoAaM U
MMHEBMOTPAHCIIOPTY MCHOJIB3YIOTCSI Pa3IMuHble MOJU(PUKAIINU MJIaMEOTCeKaTe-
JEU-TUIPO3aTBOPOB.
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Puc. 8.7. ®opcyHOuHbBIE 3arpaiuTeNbHBIE YCTPOICTBA!
@ — C paluaJIbHO HAIIPABJICHHBIM COIJIOM; O — C OCEBBIM COILJIOM

D¢ dekTUBHOCTL PaOOTHI OTCEKATENEH ONpeeNIsIeTCS UX OBICTPOCHCTBUEM
1 MECTOM PACTOJIOKECHHS JATYMKOB TIaMeHHU. [Ipu 3TOM MOJKHO BBITIOTHATHCS
yCJIOBUE

t< L, (8.8)

raie t — moxHoe BpeMs cpabaTbiBaHUs OTCEKaTeNss OT MOMEHTa OOHApYXKEHUS
MJIAMEHHU JTATYUKOM JI0 MTOJTHOTO NMEPEKPhITUS TpyOonpoBoa; L — paccrosHue ot
JNAaTYMKa [IAMEHU 10 OTCEKATENs; V — CKOPOCTh PACIIPOCTPAHEHHUSI TIIIAMEHH.

B kauecTBe yCTpOUCTB OJIOKMPOBAHUSI MOT'YT UCIOJIB30BaTHCS TAKKE B 3a-
BUCUMOCTH OT YCJIOBUW TEXHOJIOTHYECKOTO PEKUMA PA3IUUHBIE TUIIBI OTHETIPE-
rpaguTenen, BO3IYIIHO-BOSHBIE U BOJIOIICHHBIE 3aBECHI.

8.2. ABTOMaTH4YeCKHE CHCTEMBI noaaBJCHMUA B3pbIBa

ABTOMaTHUecKre cucteMbl nojanicHus B3poeiBa (ACIIB) npemnHasHadeHbI
JUIsl OOHapy>KeHUs, JTOKAIU3allui U MOJTHOTO MOAABICHUS B3phIBa B TEXHOJIOTH-
YECKUX anmaparax M MPOU3BOJICTBEHHBIX MOMEUICHHUSIX B HA4daJlbHOM CTaJWH
mpoiiecca, He MPEeCTaBIISIIONIEH OMACHOCTH Ji1 000pYIOBaHUS U JIO/IeH, HaXo-
JSIIUXCS BHYTPU MOMEMIEHUs, T/I€ MPOU30IUI0 BOCIUIAMEHEHHUE TOPIOYMUX ra3o-
MapOBO3AYIIHBIX WJIN NBUIEBO3AYIIHBIX CMECEH.

OtnrumeM MeToAa 3alluThl ¢ TOMOIIBIO ABTOMATHYECKUX CHCTEM IOJ1aB-
JICHUS B3pPbIBA OT CUCTEM MPO(DUIAKTAUYECKOTO THUIIA SIBISETCS TO, YTO yKa3aH-
Hasl CUCTEeMa JOMYCKAET BOCIUIAMEHEHHUE B3PBIBOOIIACHON CMECH M BKJIIOYAETCS
B HAaYaJIbHBIA MOMEHT Pa3BUTHUS MpoIecca JJs JIMKBUIAIMA aBapUMHON CUTya-
uuu. Beibop napameTpoB cpabaThiBaHUS aBTOMATUYECKON CUCTEMBI MTOAABICHUS
B3PbIBa CYIIECTBEHHO 3aBUCUT OT BPEMEHH 0€30MacHOr0 pa3BUTHUS B3phIBa KOH-
KPETHBIX B3PBIBOOMACHBIX CMECEH.

OcCHOBHBIMHM TIapaMeTpaMU B3pbIBA, KOTOPbIE YUUTHIBAIOTCS MPU BBIOOpE
METOJIOB U CIIOCOOOB B3PBIBO3AILUTHI, SIBISIOTCS: JAaBJIECHUWE M TeMIepaTypa
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B3PbIBA, CKOPOCTh HApACTaHUsI JaBJIEHUS, CKOPOCTh PACIIPOCTPAHEHHUS TIJIAMEHH,
"MHKYOAIIMOHHBIN' O€30MaCHBI NEPUOJ PA3BUTHUS B3PbIBA, KOHIIEHTPAIMOHHBIE
npeeNbl pa3IndyHbIX 100aBOK U pa3zbaBuTteneil. KoHeuHoe gaBiieHHe Mpu B3phI-
BaX B 3aMKHYTBIX 00BbE€MaX 3aBUCUT OT (PU3UKO—XHUMUUYECKUX CBOMCTB TOPIOUUX
cCMecel W KOHIIEHTpalluh TOpIoYero BellecTBa. Ero MOXHO OmpeaeinuTh Mo
YpaBHEHUIO
0. = p Tm
K 0 Tn , (8.9)
r7€ Py , 15— JABICHHE U TeMIepaTypa B3pbIBa B 3aMKHYTOM 00bEME COOTBETCT-
BEHHO; Po, [¢—HayalabHOE JIaBJICHUE U TeMIepaTypa roproueid CMECH COOTBETCT-
BEHHO; M, N — YKCJIO MOJIEH ra3a JI0 U MOCJe B3phIBa COOTBETCTBEHHO.
Tak kak 111 OOJBIIMHCTBA TA30B OTHOIICHUS M/N ~ 1, TO KOHEYHOE JaBJie-
HHUE Pysp i IPEMEPHO MIPSAMO NPOMOPLUUOHAIBHO HAYAJIIBHOMY JABJICHHIO, YMHO-
KEHHOMY Ha OTHOIIEHHUE a0COJIIOTHOM TeMmmepaTypbl MPOAYKTOB ropeHust Ty K
Ha4daJIbHOW TeMIiepaTtype cmecu 71o:
TK
Puspc = Po— =8P (8.10)
TO
OxkucnuTeNnbHble PEaKIUU, MPUBOJAIINE K B3PBIBY, MPOTEKAIOT HE MIHO-
BEHHO, a 32 HEKOTOPBIM MIPOMEXKYTOK BpeMeHHU. CKOPOCTh HapacTaHUs AaBICHUS
3aBUCHUT MPEK]IEC BCEro OT PUBUKO—XUMUUYECKUX CBOMCTB TOPIOUUX MATEPHUANIOB,
o0beMa, KOHCTPYKIMU W TUJIOTHOCTH 3allOJHEHUs ammapata. (s TBepabIX U
KUJKUX KOMIO3UIIMN CKOPOCTh HAPACTAHUS JIABJIICHUS U KOHEYHOE JaBJICHUE
OMPENIEIAIOTCS CTETICHBIO 3aNI0JIHEHUS almapara:

k = VIV, (8.11)

rae V — o0bem roprodero BemiecTBa; Vo— 00beM amnmapara.

Yewm Oosmbine K, TeM 00JbIlle CKOPOCTh HApacTaHHs IaBICHHUS, MEHBIIE
BpeMsI Pa3BUTHS B3phIBAa M BBHINIE KOHCYHOE AaBjicHUE. /(1 mapora3oBbIX cMe-
Ceil CKOpPOCTh M3MEHEHHUS NaBJICHHS B C(HEPUUECKHUX COCYNax W ammapaTrax Ofl-
penensierca nuddepeHianbHbIM YPaBHECHUEM

dp 5 mT, 1 do
R | B I
dt nT, dt
r7e Po — HaYaJIbHOE JaBIICHHE TOPIOYEH cMecH; M, N — YHCIIO MOJIEH Trasa 10 U
mocJie B3pbiBa COOTBETCTBEHHO; da/dt — ckopocTh npeBpateHus (Cropanus) uc-
XOJIHOM CMECH.
CKOpOCTh MPEBPAIICHUS UCXOAHON CMECH HAaXOIST IO OTHOIIECHHUIO JOJIH
TOPIOYET0, CrOPAOIIETO B SAMHHILY BPEMEHH, K MACCE HCXOIHOM CMECH

da pFv,
dt  poV,

(8.12)

, (8.13)
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rae F — mmomaas moBepXHOCTH TUTAMEHH; Vy; — HOPMaJIbHAsE CKOPOCTh pacipo-
CTpaHeHus TiaMenu; Vo — 00beM cocyna; p,po — IFIOTHOCTH MPOJTYKTOB TOPCHHUSI
U UCXOJTHOW CMECH COOTBETCTBEHHO.

B3anmocBs3s Mexay od0bemMom ammapara (paguyca Rg), HaYaJbHBIM Po U
KOHCYHBIM Py JaBIICHUEM, a TaK)Ke TCKYIIUMH 3HAYCHHUSIMH JABJICHHS P U pas-
MepaMH IJIaMeHH R onpenenseTcs U3 BhIpaKCHHS

c

1 %
R_ 1_(&T(_px‘f” j | (8.14)
Ry Y P~ Po

A€ Y=—— — COOTHOIIEHUE YJICIbHBIX TEIIOEMKOCTEH MCXOJHON CMECH IpPH

¢

MOCTOSTHHOM JIABJICHUH W TIOCTOSIHHOM OOBheMe.

JlaBiieHUs Pg, Po ¥ P MOTYT OBITH U3MEPEHBI IKCIEPUMEHTAIBHO, a CKO-
POCTh pa3BUTHSI B3pbIBa paccuuTaHa 1o ypaBHeHwuio (8.14).

MHKyOanmOHHBIA MTEPUOJ] Pa3BUTHS B3PBIBA, KOTOPBIH 3aBHCUT OT JOIYC-
TUMOTO JABJICHUS B3pbIBA, 33JaBA€MOr0 IO COOOPaKEHHUSIM KOHCTPYKTHBHOMN
IPOYHOCTH COCYHAQ Pgsp non » HAYATBHOTO AABIEHHS Cpelbl P U 0o0beMa pesep-
Byapa Vp, MOKHO ONpeeNIUTh Mo GpopMyre

T =02 \/VOM. (8.15)

p B3p.A0MI

[Tpunse Po = 1 ¥ 3a1aBIIKMCh HECKOJIBKAMH 3HAYEHUAMH Py on Vo, OIPEIEIUM
MHUHUMAJTGHBIC YUCIIOBBIC 3HAYCHUS Ty JUTSA PA3TIMIHBIX CTy4acB (Tadu. 8.1).

Tabmwuma 8.1
MuHUMAJILHBIEC YN CJI0OBbIC 3HAYECHUS Tunk
O0beM TuanMC, TIPH Pisp non, 112
cocyna Vo.m® | 1 9,108 1,4-10° 1,6-10° 1,8-10° 2-10°
0,5 88 105 116 123 127
1,0 111 133 144 153 160
5,0 190 228 246 262 274
10,0 239 286 310 330 344
25,0 239 286 310 330 344
50,0 314 388 420 447 467
100,0 408 490 530 564 590
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N3 Tabn. 8.1 BUAHO, 9TO MUHUMAJIBHBIA MHKYOAIIMOHHBIN TIEPUOJ pa3BU-
THS B3pbIBA B YKa3aHHOM JIMAla30HE U3MEHEHHS MapaMeTPOB COCTABIISIET MPU-
omusurenbHo 90 Mc, T.e. 0,1 ¢ 11 mapora3oBO3AyIIHBIX cMecel (I eMKOCTeH
oobemoM mopsiaka 500 ).

Jlist pe3epByapoB OONBIIMX Pa3MEpPOB 3TO BPEMSI BO3pAcCTaeT MPOMOPIINO-
HaJbHO KOPHIO KyOnueckoMy u3 o0bema. Bpems Ge3omacHoro pa3BuTus 0oJibliiie
200 — 350 mc (MuITMCEKYHT) HE IMEET 0CO00TO CMBICIIA, TaK KaK K 3TOMY Bpe-
MEHHU 3aBEPIIACTCS B3PBIBO3AIIMTHOE, B3pbiBOonoAasistoniee aeiicreue ACIIB,
MPAKTUYECKHU B IIOOOM JIOCTUKUMOM OOBEME.

CxeMma pa3BuTHs U MojaBieHUs B3phiBa U Onok-cxema ACIIB npuBeneHbl
Ha puc. 8.8.

-4

Puc. 8.8. Cxema pa3BuTHs U OJaBJICHUS B3pbIBA ABTOMATUYECKOI CHCTEMOIA:
1 — ¢poHT MnameHu; 2 — UCTOYHUK 3KUTAHUS; 3 — JATUYHK;
4 — ycunuTenb; 5 — mopoxoBoii 3apsia; 6 — GpOHT NOTOKa UHTHOUTOPA;
7 — 00beM, 3aroIHEeHHBIH HHITMOUTOPOM; 8 — IPOIYKTHI TOPEHHS;
9 — HenpopearupoBasiias cMech; 10 — B3pbIB 10/1aBJICH

HauaneHbiit MOMEHT B3phiBa oOHapyxuBaetcs aatunkoM ACIIB mo oaHo-
My M3 XapaKTEPHBIX JUIS B3pbIBa MapamMeTpoB (M3IydeHUe, JAaBJIICHUE, HOHHU3a-
1us1). BRIXOTHOM CHUTHAJ TaTYWKa, YCHJICHHBIA B KacKaje YCHIICHUS, TIepeacTCsl
K HUCIOJIHUTEIBHOMY OPTraHy B3pBIBOIOJABISIONIETO YCTPOMCTBA — TOPOXOBOMY
AKKyMyJIATOpY JaBieHud. [lon meiicTBHEM [aBJIEHUS MOPOXOBBIX Ia30B OTHE-
Tymiamiasi *KUJIKOCTh BBITECHSAETCS U3 arperara BIPbICKa HHIMOUTOpPA B3PHIBOIO-
JABJISIOLIEr0 yCTpoMcTBa. PacnpocTpaHssach Mo BceMy OOBbEMY 3alMILAEMOr0
MPOCTPAHCTBA, CTPYH MHTHOUTOpA PACHbUISIIOTCS HAa OTJEIbHBIE Kallld, HCIa-
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PSIOTCS M, CMEIIMBASICh C Ta30BOM CPENOi, HEUTPATNU3YIOT B3PHIBOOTIACHYIO T'O-
PATIYIO CMECh, JIOKATU3Ysl TEM CaMbIM OdYar B3phIBa B 30HE €r0 BO3ZHUKHOBECHHUS.
3aTteMm, pacmpoCTpaHssACh Jaybllle, TOTOK MAacChl MHTHOUTOpPA JOCTHTAET 30HBI
MIEPBOHAYAIHLHOTO 3apOXKIACHUS B3phIBA W TIOJABIISICT TOpeHHE BO (DpOHTE Iia-
MeHU. Pa3BuTne m pacmpocTpaHeHHE B3pbhIBA MPEKpaIiaeTcs, Ipu 3TOM MaKCH-
MaJbHOE JaBJICHUE B3pPhIBA HE MPEBBIIIACT JTOMYyCTHMOTO 3HAUYCHHMS JIaBJICHUS B
3alMIaeMoM 00beMeE.

Takum o6pa3zom, ACIIB oOecnieunBaeT 0OHapy>KeHHE B3pbIBA, BBOJI WUHTHU-
OuTOpa M €ro paBHOMEPHOE paclpe/iesiecHue B 00beMe 3alrIaeMoro o0beKTa t,
CJIeIoBaTeIbHO, TIOJIaBIICHNE B3phIBa. B mpoliecce pa3BUTHS B3phIBA U €TO aK-
TUBHOTO TIOJIABJICHHUS MOKHO BBIICIUTH TPH XapaKTepHbIX ydacTka (puc. 8.9):
pa3BUTHE B3PHIBA 1O MOMEHTA OOHAPYKCHUS 3arOopaHus JaTYuKOM, cpabaThIBa-
HUE CHCTEMBI M aKTHUBHOE TTOIABJICHHE TUIAMEHH OTHETYIIIANUM BEIIECTBOM, I10-
CTETICHHOE CHIDKEHUE TEMIIEPaTyphl Ta30MapOBO3AYITHON CMECH W BhIpaBHUBA-
HUE JaBJICHUS B TEXHOJIOTHICCKOM armapaTe 10 IepPBOHAYAIBHOTO.

p\
[l 1]
L~ "~ ~ "~ —~
_______ 1 AN
I I I
I I I
pB3p.IIOH I I |
_______ R . NG
I I I
I I I
I I
| |
TI/IHK t

Puc. 8.9. IIpouecc pa3BuTHs U NOJaBJICHH B3pbIBA:
| — pa3zBuTHE B3pBIBA O MOMEHTA OOHAPYKEHHUS;
Il — akTHBHOE MO1aBNIEHUE B3PbIBA;

Il — B3pbIB MOaBIEH

OcHoBHOEe TpeboBaHUE, KOTOPOMY JTOJKHBI cooTBeTcTBOBaTh ACIIB, nmus
o0OecrnieueHus: UX MaKCUMalbHOU 3P (HEKTUBHOCTH, — OBICTPOICICTBUE, T.€. €CIIU
MOJTHOE JCHCTBHE CUCTEMBI — Teyer , @ BPEMS HMHKYOAIIMOHHOTO (0€30mMacHOTO)

Pa3BHUTHS B3PHIBA — Ty , TO YCIOBHUE 3(DPEKTUBHOCTH 3ANUCHIBACTCS CIICTYTO-
M 00pa3om:

Tener < Ty . (8.16)
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[TonHoe Bpemsi cpabaThiBaHUSI CUCTEMBI CKIIaJIBIBAETCS U3 BpeMeHU cpada-
THIBaHMS JIaTYMKa, BPEMEHU MpeoOpa3oBaHUsl NMEPBUYHBIX HUMITYJIbCOB B YCH-
JIEHHBIA KOMaHHBIN CHUTHAJ, BpeMEHU CcpaldaThbIBaHUS MUPOTEXHUYECKOIO YCT-
pOIICTBa, MOPOXOBOTO aKKyMYJIITOpPA, BPDEMEHH UCTEUEHUS] UHTUOUTOpPA, BpeMe-
HU TI0JIeTa, UCIIAPECHUS U MEePEeMEIIeHUs HWHTMONTOpa C B3PHIBOOTIACHOU CpeIon
1 COOCTBEHHO BPEMEHH, HAYIIEr0 Ha MOJABICHUE U rallleHue MJIaMEHU B3pPbIBA.
Jiis maneix 00beMoB 0aK0B (Rmax < 1 M), N < 50 Mc (Rynax — MakcuMasIbHBIA pa-
JUyC ToJIeTa CTPYH UHTUOUTOPa UM HAMOOJIBIIUM pa3Mep 3alIUIaeMOro cocy-
aa).

s ymenbinenust BpeMenu cpabatbiBanusi ACIIB gaTtuuku oOHapyxeHus
B3PbIBA CO3/IAI0TCS HA YyBCTBUTENIBHBIX 3JIEMEHTAaX, pEarupyromnx Ha CBETOBOE
u3nydyeHue. Bpems cpabaTbiBaHUSI YyBCTBUTEIBbHBIX JIEMEHTOB U3IYUCHHUSI, KaK
TPABHIIO, HAXOAMUTCS BO BpeMeHHoM muTepBane 10°-10 ¢ mpu GombLIoil HX
YyBCTBUTEJIBHOCTH. BBISBIEHO, UTO IUIaMsi MMEET IMOJOCAaThli CIEKTP HU3JIyde-
HUS U YTO PHEPTUs U3JTYUYCHUS B CIIEKTPE pacipeseseHa no JJimHam BoiaH oT YD
no UK obnactu, 1 3T0 00CTOATENBCTBO JOJKHO YUUTHIBATHCS MPU MPOCKTUPO-
Bauuu natunkos ACIIB.

[Ipu BBIOOpE YUYBCTBUTENBHBIX 3JEMEHTOB JATYMKOB HEOOXOJMMO TaKKe
yunuTbiBaTh ycioBusi npuMenenusi ACIIB, ocobeHHOCTH 3amuiiaeMbix 0OBbEK-
TOB M BHJI TOPIOYE cMecH. [[ns mbUTera3oBbIX CMECEH Ba)KHO YYECTh BO3MOXK-
HOE CHIDKEHUE HMHTEHCHUBHOCTH CBETOBOTO NOTOKa. B TeMmHBIX wim ciabo
OCBEUICHHBIX TOMENICHUSAX JaTYUKH MOTYT OBITh  U3TOTOBJIEHBI Ha
dboTtopesucropax unu Gporoanoaax. s nomenieHuid ¢ orpaHUYEHHBIMUA UCTOY-
HUKaMU OCBEIICHUSI MOTYT OBbITh MCHOJIb30BaHbl (POTOYMHOXKUTEIU C HAOOpOM
CBETO(DMIIBTPOB, a B MOMEIICHUSIX C MHTEHCUBHBIM OCBELIEHUEM, THEBHBIM WUJIN
HCKYCCTBEHHBIM CBETOM 11€J1I€CO00Pa3HO UCIIOIB30BaTh (POTOYMHOXKUTEU C BbI-
COKOYYBCTBUTEIIbHBIMH 3JIEMEHTAMHU.

8.3. Pacuer ycTpoiicTB B3pbIBONOIABJIECHUS

Ornerymiamiee cpeacTBo aias ucnonb3oBanus B ACIIB BwiOupaetcs B 3a-
BUCUMOCTH OT YCJIOBHI TE€XHOJIOTMYECKOro Mpoiiecca U (PU3NKO—XUMUYECKUX
CBOMCTB 0OpalllarOIIMXCsl BEIIECTB C YUYETOM €ro 3(hPEeKTUBHOCTH. IKOHOMHUYE-
CKH 11€J1IeCO00pa3HbIM CUMTAETCS UCIOJIb30BaHUE JJISl B3PBIBO3AIIUTHI rajJouI0-
YIJIEBOAOPOJIOB.

Haubonee sddextuBHB (PTOpOpOMCOIEpIKAILIME YIIIEBOIOPObI. 3HAYH-
TebHO 3 (PeKTHBHEE NEHCTBHE KOMOMHHUPOBAHHBIX OTHETYINAIIUX BEIISCTB,
TaK KaK COBMECTHOE HMX JEWCTBHE, HANpUMEP TajJouI0YyTIECBOJAOPOJOB C ABY-
OKHUCBIO yTJIepojia, a30TOM, B OOJIBIIEH CTEMEHH OKa3bIBAaCT HHTHOMPYIOIEEe
BO3CHCTBHE.
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Haubonee nenecoobpazueiM siBisieTcst npuMeHeHue B ACIIB cxxmxeHHbIX
XJIaJIOHOB, TaK KaK CKOPOCTh UX HCIAPEHUS CYHIECTBEHHO OOJbIlEe CKOPOCTH
UCIIApEHUs] KUJIKUX XJIaJ0HOB, YTO 00ECIIEUMBAET CO3/IaHHE 3a MEHbIIIEEe BpeMsI
PaBHOMEpPHOU O0BEMHON KOHIIEHTpAIlMM OTHETYIIAIIEro CPe/CTBa B 3allluIlac-
MoM oObekTe. B ACIIB mupoko HCHONB3YIOTCS Il MOJABJICHUS B3PHIBOB
ra3onaponbuUIeBO3AYIIHBIX CMECEH MOPOITKOBbIE COCTaBbl HA OCHOBE COJIEH Iiie-
JIOYHBIX METaJUIOB (OMKapOoHaTa M KapOoHATa HATPHUS W KaJlUsi), aMMOHHUCTBIX
coneit hocopHOM KUCIOTHI, a TAKXKE COJICH CepHOM, OOPHOM M IIaBeIeBOM KHU-
cinot. [IpeumyIiecTBOM 3TUX BEIIECTB SIBISETCS YHUBEPCATBHOCTH MPUMEHEHUS
JUTSL TIOJJABJICHUSI TOPEHUSI PA3JIMYHBIX TOPIOUMX Cpell, BhICOKas 3((HEKTUBHOCTD,
OTCYTCTBUE TOKCUYHOCTH. J[JIsi JOCTaBKM OTHETYIIAIIETO CPEACTBA B 30HY rope-
HUS HUCIOJB3YETCSl YCTPOMCTBO B3phIBOMOAAaBUTENS. PaccMmaTpuBaeMasl HUXKE
METOJIMKa pacueTa B3PbIBOMOJABUTENSI IPUMEHUTEIBHO K UCIIOJIH30BAHUIO B Ka-
YECTBE OTHETYIAIETO CPEACTBA KUJKOTO HUHTUOUTOPA.

Pacuer u npoekTupoBaHUE YCTPOWCTBA B3PHIBOMOJABUTEIS CKIaAbIBACTCH,
B OCHOBHOM, M3 pacuera MOTPeOHON eMKOCTH B3phIBONOAAaBUTENs (TIOTPeOHOTO
KOJIMYECTBA OTHETYIIANIEr0 BEIIeCTBa), pacueTa ONTHUMAIbHBIX MapaMeTpOB
SHEPronoOyAUTENS M pacuera MpoduiIst pacbUTUTSILHON TOJOBKU (3aKOH pac-
MpeAeieHUs] PaClbUIUTENbHBIX OTBEPCTUNM B 3aBUCUMOCTU OT 00beMa U (HOPMBI
3alUINaeMOT0 TPOCTPAHCTRA).

Pacuer nmoTpeOHOro KoJMuecTBa MHTMOUTOPA IJIA COCYJOB U PE3EPBYapOB
MalbIX U cpenHux 00bemMoB (o1 0,5 10 10 M%) OpHEHTHPOBOUHO MOXKHO MPOM3-
BOJUTH 10 (hopmylie

G, =KK,K,K,0 V,, (8.17)

1120

rae  Ki— ko3 UIMEHT, YYUTHIBAIOIINI HECOOTBETCTBUE (HOpPMBI (pakena pac-
nbuta reomeTpudeckoil popme cocyna; K, — ko3 PuuueHT ydera JIOKaIbHOM
HEPAaBHOMEPHOCTU paCIpeIeiIeHUs COCTaBa Mo 00beMY B OKOJIOCTPYHHOM Mpo-
ctpaHcTBe; K3 — KO3 PUIIMEHT, YUUTHIBAIONIUNA CTENEHb HEMOJIHOTHI UCTIapeHUs
UHTHOUTOpA (EC/TM CTENeHb MOJTHOTHI NCTIapeHHusT HHrHouTopa ®, To K3 = 1/w);
K, — xoadpuumeHT 3amaca HaACKHOCTH; O, — JJAOOpATOpPHBIC 3HAYCHUS Tacs-
el KOHLEHTpAllMM MHTUOUTOpa MO OTHOIICHUIO K JIAaHHOMY Troprouemy; Vo —
00BEM 3aIUIIAEMOTO pPe3EPBYapa.

UYucnennsie 3HaueHus: kodpounrentoB Ki;—K, nexar B npenenax ot 1 go
1,5 1 BBIOMPAIOTCS B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHI MPUMEHEHUS MPO-
EKTUPYEMON CHUCTEMBI: OT CIOKHOCTH T€OMETpUYeCKOr (DOpPMBI M JTMHEUHBIX
pa3MepoB 3aIlMIIAEMOr0 pe3epByapa, TEILIOBOIO PEeXHMa CUCTEMBI U (du3nye-
CKHX MapaMeTPOB UHTUOUTOPA, CTENIEHU BaXKHOCTU O0BEKTA U JPYTUX TAKTUKO—
TEXHUYECKUX IKCIUTyaTallMOHHBIX OCOOEHHOCTEH 3alIUIIIaEMOr0 00BEKTA.

[Ipu ropeHun OONBIIMHCTBA YIJIEBOJAOPOJIOBO3AYIIHBIX cMeceld Hanbo-
nee 3(pdeKTUBHBIM, XUMUYECKU AKTUBHBIM HHTUOUTOPOM SIBIISIETCS TETpa-
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dbropmubpomdTan  C,F,Br, (xmamon 114B2). 3navenue kodddunueHTa
Olag = 500 mr/n (uum 0,5 KF/MS).
Torga KOIMYECTBO MHTMOUTOPA OTpeieiieM o popmyie

Guur = (1+5) 0,5,

Vo~ (0,5+2,5) Vo, (8.18)
Vior~ (0,2+1,1) Vo, (8.19)

T.C.
V. = Gy _ (0.5-2,5) (8.20)

noJx YHHF 2,18 0!

rae Vion — O0bEM IMONABMUTENS; Yy — YAEIbHBIM Bec mHruburopa 2,18 r/cm’;
Vo— 00bEM 3aIuIIaeMoro pe3epryapa, M,

C y4eToM peanbHbIX 3HAYEHUH NJIs 3alUIIAeMbIX OObEMOB B Ipejeiaax OT
0,5 10 10 M’ eMKOCTb B3DBIBOIIOZABHTENS JISKHUT B npeenax ot 0,5 xo 10-12um°
(uem Oomblle 3anIUIIaeMbIil 00bEM, TEM CIIOKHEE MPOLIeCcC MOIaBICHUS B3PhIBA,
TaK KaK CJOXKHEE 3ajlaya PaBHOMEPHOTO pacHpeesieHUs COCTaBa, TEM BBHIIIIE,
COOTBETCTBEHHO, cileAyeT OpaTh 3HaueHus kodpdunreHtoB Ki, ocobeHHo Ki,
Kg, nu K4)

Tl 06beMoB Gonbiie 5 — 10 M* (korma HauOoIbLIKI TMHENHBINA pasMep OT
MeCTa YCTaHOBKHU IMOJABUTEINSI 10 HanOoJee yAAICHHON TOYKU BOCILIAMEHEHUS
3alIUIaeMoro pe3epByapa ooibiie 1,5 — 2 M) pacueT HEOOXOAMMOTO KOJTHYESCT-
Ba OTHETYUIAIIETO CPEJICTBA TAKXKE MOXXHO BECTH IO PACCMOTPEHHOU METOAUKE.
OnHako MO KOHCTPYKTUBHBIM COOOpaXEHHUSIM II€JIeCO00pa3HO HEOoO0XO0auMOoe
KOJIMYECTBO MHTUOUTOPA PaclpeiesuTh B HECKOJIBKUX (IBYX—4eThIPEX) BIIPHI-
CKUBAIOIIUX YCTPOHCTBaX (B 3aBUCUMOCTH OT T€OMETPHUYECKON (OPMBbI U KOH-
(burypanuu 3anmIinaeMoro pe3epByapa).

st Gonpmimx 0OBEMOB COCYNIOB, OYHKEpPOB U PE3EPBYapOB MOPSAKA
20 - 25 M u OoJiee, Korjga MaKCHMaIbHBIM JTUHEWHBIM pa3Mep 3allvIlacMoro
MPOCTPAHCTBA TpeBbIMaeT 3 — 3,5 M OT TOYKH YCTAHOBKHU B3PBIBOIOIABUTEIIS,
1enecooOpa3Ho B KOMIUIEKTE CHUCTEMbI B3pPBIBONOJABICHUSI MPUMEHSTH He-
CKOJIBKO PETHCTPATOPOB M HECKOJIBKO B3PBIBOMOJABUTENCH, TaK KaK TUIPOJIU-
HAMHUYECKUUA PEXKHUM pabOThl  B3PHIBOMOJABUTENICH  OOJBIIOW E€MKOCTH
(Viox>5+10 1), moTpeOHbIN A 3alUThl TAKKX OOJIBIIMX MOMEIICHHH, 10 Ha-
CTOSIIIIETO BPEMEHU UCCIEA0BAH HEIOCTATOUHO.

BremHebamMcTHUeCKUid pacueT CUCTEMbl paclbliia B3PhIBOMOAABIISIONIE-
ro yCTpPOWCTBA M MPOEKTHUPOBAHUE CUCTEMBI BIPBICKA U paclbliia HHIHOUTOpa
BEJIYTCS, UCXOAS U3 CIEIYIOIUX COOOpaXKEHU:

CHUCTEMa BIPBICKA MHTUOUTOpPA JIOJXKHA BBI3BIBATH MUHHUMAJIbHBIE BO3MY-
LICHHS Y NIEPEMENICHUS NCXOHOM MapOora3oBO3AYyIIHON CPEbI;

161



dbopMa (akema pacmbuia JOKHA OBITH TE€OMETPHYECKH IMOJ00HA (Dopme
3alUIaeMoro pesepByapa (vim Hanboee OIM3Ka K Hel);

MMOTOK MAacChl MHTMOUTOpPA JOJKEH MO BO3MOXKHOCTH JOCTUTaTh BCEX 30H
3allMIIAeMOro MPOCTPAHCTBA,;

BpeMsl BIIPHICKA MHTHOUTOpPA W MOJE€Ta CTPYH TOJKHO ObITh MUHUMAIb-
HBIM, T.€. CKOPOCTh UCTEUYEHUS U TMOJeTa CBOOOJAHOM CTPYH AOJKHA OBITH Mak-
CUMAJILHOWU,

CTENEHb PaBHOMEPHOCTU PACHpPEENICHUs] MHTHOUTOpa MO BCEMY 3allu-
naeMoMy o0beMy J0JIKHA OBITh HAaMOOJIBIIIEH, a TOKalbHAsl KOHIIEHTpalUs ma-
POB MHTUOUTOpa B JIIOOOW TOYKE 3aIUINAEMOr0 MPOCTPAHCTBA JOJKHA OBITH
BhIIIIE Tacsmel, T.e. 6oee 500 mr/n (st ximagona 114B2).

XapakTepHble COOTHOILIECHUS KOHCTPYKTHBHBIX Pa3MEpOB B3PHIBOINOABU-
TeNsl MPUHUMAIOTCA MO COOOpakKeHUsIM, OOECMEUYMBAIOIIUM HAWOOJBIIYIO Ha-
NeKHOCTh U 3(PPEKTUBHOCTH cCUCTEMbI. COOTHOIICHHUE JITUHBI LIWJIUHIPUYECKOU
YJacTH K THaMETPy BeIOUpaeTcs B mpeaenax 6 — 9.

JIisi MakCHMAaJIbHOTO CHMKEHHUSI MECTHBIX THAPABIMYECKUX COMPOTHUBIIEC-
HUH (M COOTBETCTBYIOIIETO CHIDKCHUSI BHYTPSHHETO JIABJICHHUS B CUCTEME BIIPHI-
CKa) CyMMapHas IUIOIIAah OTBEPCTHH BHIOMPACTCS MO BO3MOXKHOCTH PaBHOM
TJIOIIA/IA TOTIEPEYHOT0 CEUEHHUSI pe3epByapa C MHTMOUTOPOM:

Zn: SOTB
iS— ~1. (8.21)

momn

JIns ToJTydeHHUs] paBHOMEPHOTO paclpee/ICHHss MHTUOUTOpa 10 3alllu-
IIaeMOMY 00BEMY KOJIMYECTBO PACIBUIATEIBHBIX OTBEPCTUH BHIOUpPACTCS MaK-
cuMabHBIM (N = 1000 + 1500), a pa3MenieHrne UX Ha pacHbUIATEILHOM TO-
JIOBKE — HamOoJiee TUIOTHBIM (B IIaXMaTHOM MOpsiAKe Win 1o chepe). ITo mo-
3BOJISICT TOJIYYHTh MaKCUMAJIbHYIO PaBHOMEPHOCTH pacHpeleCHHs COCTaBa
IIPH PETYJIUPYEMOH TaIbHOCTH T0JIETa ¥ INIOTHOCTH CTPYH MHTHOUTOpA.

8.4. B3pbIiBonoaaBJfA0IIHe YCTPOIICTBA

JIs HaZE)KHOTO TOJIaBICHUS B3PHIBOB TPeOyeTCs BBHICOKOE OBICTPOACHCT-
BHE aBTOMATHYECKHX MPOTHBOB3PHIBHBIX CUCTEM, HE3HAUUTEIHHOE BpeMs J0C-
TaBKM OTHETYUIAIIErO CPEICTBA B 30HY FOPEHUs, a TaKXkKe JOCTaTO4YHO 3Pdek-
TUBHAS MPOTSHKEHHOCTh PACIbIICHHOTO (akesa. B3phIBOMOAaBISIONINE YCTPOK-
CTBa JOJKHBI OBITH MPUTOJHBI JIJI SKCIUTyaTalliyd B IIMPOKOM MHTEpPBAJIE TEM-
nepaTyp Y JAaBJICHUN, OTIWYATHCS MPOCTOTOM KOHCTPYKIMU U HAJACKHOCTHIO
IEUCTBU.

KoHCcTpyKkiimu B3pBIBOMOAABUTEICH MOXKHO TMOJpa3JAeiuTh Ha dYeThIpe
TPYIIIIHI.
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1) ycTpoiicTBa ¢ pa3pyliaeMoi 000J0YKOH, MPUBOJAUMEIC B ICHCTBUE yaap-
HOU BOJHOM, oOpa3zyroiieiics mpu cpadbaThiBaHUU JE€TOHATOPA,

2) TMHEBMATHYECKHE YCTPOMCTBA, B KOTOPHIX IS PACHBIICHHS OTHETYIIAIIIe-
ro Cpe/ICTBa UCIOJIB3YETCSl SHEPTHS 3aKIIOUEHHOTO B OaJJIOHE CKATOro rasa,

3) MUPOTHIPOUMITYJIBCHBIC YCTPOMCTBA THIIA ""TUAPOIYIIKH', B KOTOPBIX JJIs
JUCTIEPTUPOBaHUsl OTHETYIIAIIET0 CPEACTBA MCIOIL3YeTCs JIaBlICHUE rasza, 00-
Pa3yroLIErocs Npy CrOPAHUU MUPOTEXHUYECKOTO 3apsa;

4) KOMOMHHPOBAHHBIC YCTPOHCTBA, B KOTOPHIX COBMEIIACTCS MPUHIIMIT JCH-
CTBUSI MIEPEUYUCICHHBIX KOHCTPYKLHHI C MOCHEAYIOIIEN MOJAaYeld OTHETyIIAIeH
AKUJKOCTU U3 MAaruCTpajibHbIX TPYOOIPOBOIOB.

8.5. O0aacTb NPUMCHCHUSA aBTOMATHICCKUX CUCTEM JIOKAJIU3alluH
H NNoJdaBJICHUA B3PbLIBOB

Haubonee mmpoko u 3¢p(PEeKTUBHO CUCTEMBI JIOKAIM3ALUU U TOAABICHUS
B3PBIBOB HUCIOJB3YIOTCA Ha NMPEANpUATHIX HeTenepepabaThiBaroiied, XuMmuye-
CKOM, HE)TEXUMUUYECKON U JIPYTUX OTpacieid MPOMBIIUIEHHOCTH, CBSI3aHHBIX C
oOpalleHreM JIErKOBOCIIIAMEHSIIOIIUXCS )KUAKOCTEN, TOPIOYUX Ta30B U B3PBIBO-
omacHbIX IbuUie. U3 psia TUMOBBIX CUCTEM B3PBHIBO3ALIUTHI TEXHOJIOTUYECKUX
anmnapaToB HauOOJIBIINI MHTEPEC NJIsi MCIOJIb30BaHUSI B PA3IMUHBIX OTPACIsIX
MIPOMBIIIJIEHHOCTU MPEJCTABISAECT CUCTEMa, OCHOBaHHAs Ha METOJIE BaKyyMHpPO-
BaHUS U B3PbIBOINOABIICHMUSI.

Cuctema nojaBieHHs B3PHIBOB B 3aKPHITHIX allllapaTax METOJ0M BaKyyMu-
pOBaHUs MpeJHA3HAYCHA [IJIsl TOXAapOo- M B3PHIBO3AIIMTHI TEXHOJOTHUUYECKUX
MPOIIECCOB, 3alIUThl OT pa3pylICHUN TEXHOJOTHMUECKUX ammnapaToB, MPEaoT-
BpallIEHUs Pa3BUTUS KPYMHBIX BTOPUYHBIX MOKAPOB B MPOU3BOJCTBEHHBIX 3]1a-
Husx. [logaBiienrie B3pbIBOB B 3aKPBITHIX alnapaTax METOAOM BaKyyMUPOBAHUS
BO3MOKHO JBYMSI ClIOCOOaM: aKTUBHBIM U MACCUBHBIM.

Axmuensili cnoco6 OCHOBAH HAa PETUCTPALIUM 3arOpaHHsi B TEXHOJIOTHYE-
CKOM aIllapare JaTYuKOM M NMPUHYIUTESIBHOMN (1101 NEHCTBHEM 3JICKTPUYCCKOM
SHEPIUH) pasrepMeTH3aluu cCOPOCHOTO TPYOOINpPOBOJA, COCIUHSIONIETO pado-
YUl TEXHOJOTUYECKUH amnmapat u Oy(depHyt0 eMKOCTb, HaXOASIIYIOCs O/ pa3-
PSYKEHUEM.

Ilaccuenvii cnoco6 3aKIIOYAETCs B Pa3pyUIEHUHM TMPEIOXPAHUTEIHHOMN
MeMOpaHbl pa3repMeTH3UPYIOLIEr0 YCTPOUCTBA MO ACHCTBHEM MEXaHUYECKOTO
MPUBOJA, MOOYAUTENEM KOTOPOTO SIBISIETCS COOCTBEHHO IHEPTHUsl B3pbhIBA TEX-
HOJIOTHYECKOU CPEBI.

JIist cHUKEHUs TeMIepaTypbl IPOJYKTOB TOPEHUS U MPEAYIPEKICHUS 3a-
ropaHuil ToprovYell CMeCH BHYTPH COPOCHOTO TpyOompoBoda u OydepHoit emKo-
CTH B Ta30BBII TOTOK BBOAMTCS XJIa0oareHT (BOJa, XJIaJOH, MTOPOIIOK | T.II.).

CTpyKTypHBIE CXEMbl aBTOMATHYECKOM CHCTEMBbI MOJABJICHUS B3PHIBOB B
3aKPBITHIX TEXHOJIOTMYECKUX allapaTax MeTOJIOM BaKyyMHUPOBAHHUS MIPUBEICHBI
Ha puc. 8.10.
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Cucrtema, OCHOBaHHasi Ha AaKTUBHOM  CcHoco0€  B3pPBIBO3AIIUTHI
(puc. 8.10, a), cocTouT U3 anmapatypbl OOHapyXeHHUs 3aropaHuii 2 u 3 (B3phI-
BOPETHUCTPUPYIOIIAs CUTHAIHHO-ITYCKOBash YCTAaHOBKA 3 B KOMIUIEKTE C JBYMSI
pelie naBieHHsS 2, BKIFOUCHHBIMH TI0 JIOTHYECKOW CXeMe KOHBIOHKIIUH), YCT-
POICTB pasrepmerusanuu 5 u opouieHus 7/, OydepHoit eMKocTH 4 U cOpOCHOTO
TpyOoIpoBoza 6.

3amuiaeMblii TEXHOJIOTHYECKHU amnmapar 1 coenuHen ¢ OydepHoil eMko-
CThI0 4 CcOpOCHBIM TpyOOMpoBOJAOM 6, HA KOTOPOM MOHTHUPYETCS KIIalaH-
pasrepMeTH3aTop S5 CO BCTPOCHHBIM HIIM HE3aBUCUMO TIOJICOSAMHEHHBIM OPOCH-
Tenem 7. Pene naBneHus 2 yCcTaHaBIMBAIOTCS CBEPXY TEXHOJIOTHYECKOTO amma-
pata 1; BTopuuHBIi npubop annapaTypbl OOHApYKEHUS 3aropaHuil pa3MelaeT-
Csl B ONEPATOPHOU WIIU IPyroM 000COOJIEHHOM MOMEIIEHUH.

J
3
2 4
/ e’ )
/ 7
a
2 :
7 57T 6
1
7

o

Puc. 8.10. CtpykTypHas cxema B3pbIBO3ALTUTHI TEXHOJIOTUYECKUX allllapaToB
METOJIOM BaKyyMHUPOBAHHSI:
a — aKTUBHBIH CII0CO0; 6 — ITACCUBHBIM CIIOCO0
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[Ipy BO3HHMKHOBEHUM 3aropaHusi B pabodyeM TEXHOJOTMYECKOM armmapare
pene AaBJ€HUs PETUCTPUPYIOT M3OBITOUHOE [1aBJICHUE B HAYyaldbHbIA MEPUOJ
pa3BUTHUS B3PbIBA, KOTJA JABIICHUE €IIE€ 3HAYUTEIBHO MEHBIIE MPEAEIbHO J0-
MMyCTUMOTO 3HAYEHHS JJIsI TEXHOJIOTHMYECKOrO alapara, U MepelarT yIpaB-
JSIOMIMN UMITYJIbC Yepe3 BTOPUUHBIN MpuOOp Ha KilamaH—pa3repMeTU3aTop U
YCTPOMCTBO OpOIIEHUS, 3al0JHEHHOE XjiajgoareHToM. [Ipu cpabaTtsiBaHuU Kia-
MaHa MPOUCXOJIUT pa3repMeTu3anus padoyero ammapara, ¥ MOJ JEeUCTBUEM
CBEPXKPUTHUUYECKOIO Mepenajga JaBiICHUM, OMPEAesieMOro B OCHOBHOM JaBlie-
HUEM B paboueM arrmapare U HadaJlbHbIM JaBJeHHUEM B OydepHOil eMKOCTH, Ha-
XOJSIIENCS MO/ BAKYYMOM, HAaYWHAETCA MEPETEKAHUE FOPIOYE CMECH WIIN BBI-
COKOTEMIIEpaTypPHBIX MPOAYKTOB ropeHusi B 0ydepHyo eMKOCTh. OJHOBpEMEH-
HO B ra30BbIY MMOTOK U3 YCTPOWCTBA OPOLIEHUS JUCTIEPTUPYETCS XJIaJ0ATECHT.

Cuctema, NOCTpOEHHAs M0 MACCUBHOMY CIIOCOOY B3PBIBO3ALIUTHI, COCTOUT
U3 YCTPOMCTBA pazrepMeTu3aluu 9, yCTpoicTBa opoluieHus /, 0ydepHoil eMko-
cti 4 u copocHOro TpyOompoBoa 6.

YcrpoiicTBa pazrepMeTH3allMM U OPOIICHHUS B 3TOM CHCTEME CpadaThIBAIOT
HEMOCPEACTBEHHO MOJA JEeUCTBUEM U30BITOYHOTO JIaBJICHMS, 00pa3yroIIerocs B
TEXHOJIOTUYECKOM almapare IMpU B3pbIBE Ta30MapOBO3AyIIHOM cMmecu. B oc-
TaJbHOM MPUHIINI IEUCTBUSI CUCTEMbI aHAJOTUYEH OMMCAHHOMY BBHIIIIE.

Onna OydepHass eMKOCTh MOXKET OBITh MCIIOJB30BaHA JIJII B3PHIBO3AIIUTHI
HECKOJIbKUX TEXHOJIOTMYECKUX aIlapaToB.

ABTOMaTHYECKasi CHCTEMa B3pPBIBONOJABICHUS, pa3paboTaHHAs BO
BHUUIIO, npennazHaveHa Jyuisi MoAaBiIeHUs ObICTPOPA3BUBAIOIIMXCS TOXKAPOB
Y B3pPBIBOB YIJIEBOJOPOAOBO3AYIIHBIX M CEPOYINIEPOJIOBO3AYIIHBIX CMECEU
BHYTPU TEXHOJIOTMYECKUX allapaToB B LEIAX HNPEAOTBPAIllCHUs Pa3BUTHUS
KPYIHBIX MMOKapOB B MPOU3BOACTBEHHBIX 3/IAHUSIX.

Cuctema B3pBIBOIOJIABIICHHS, CTPYKTYpHAsl cXemMa KOTOpOU IMpuBeaeHa Ha
puc. 8.11, cocTouT U3 B3PHIBOPETUCTPHUPYIONMICH W B3PHIBOTIONABIISIONICH Yac-
TEM, 3JIEMEHTOB KOHTPOJISI U CUTHAIIU3AIUH.

B3peiBopeructpupyioiias 4acTb MNPEJCTaBIsieT COOOW B3PBIBOPETUCTPU-
PYIOIIYIO CUTHAIBHO-TYCKOBYI0 ycTaHoBKY (BCIITY), B cocTaB KOTOpOi#i BXOAST
BTOPUYHBIM MPUOOp, YKOMIUIEKTOBAHHBIA B3PBIBOPETUCTPUPYIOIIUM OJIOKOM,
CUTHAJIbHO-MTYCKOBBIM OJIOKOM M OJIOKOM NUTAaHUA, JBa JAaTYUKA U KOMIUICKT
pere AaBieHus, BKII0UaeMble M0 JBYXJIYYEBOM CXEeMe COBHAJCHUSI.

B3peiBonogapisitonias 4acTb BKIIOYAET TPYIIY THAPOUMITYIBCHBIX YCT-
POMCTB, KaXJ0€ W3 KOTOPBIX COCTOHUT U3 aKKyMYJISITOpA OTHETYIIAIIErO Bellle-
ctBa (AOB), pactieutnrenst (P), razorenepatopa (I'T) u pene yporus (PY).

Pene ypoBus PY npeanasHaueHo 11t KOHTpOJs ypoBHs Bemiectsa B AOB.
IIpn yreuke orHerymamero cpencrsa PY cBOMMH KOHTakTamMu KOMMYTHPYET
LEMb pese ¢ uckpobesonacHbiMU Bxoaamu PU-1, koTopoe yrpaBiisieT 3ByKOBOM
Y CBETOBOU curHanuzanuen YC.
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yC P PY

BCIY e AOB

PL, PL, an an P

OOBbeKT 3aLuThl

Puc. 8.11. CtpykTypHast cCXeMa CUCTEMbI B3PbIBO3AIINUTHI:

JIT — natyuk nnamenu; Pl — pene gasnenusi; BCITY — B3peiBopeructpupytomas
CUTHAJIbHO-ITyCKOBas ycTaHoBKa; Y C — ycrpoiicTBa curHanusauuu; P — pene
¢ uckpoOe3omacHeIMU Bxoaamu,; PY — pene ypoBus;, I'T — rasoreneparop;
AOB — akkyMynsTOp OTHETYIIANIEro BeuecTsa; P — pacnbuuTens

[Tpunuun AeicTBUS CUCTEMBI 3aKitoYaeTcs B ciaeaytomeM. [Ipu Bocmname-
HEHUH TOPIOYCH CMECH CHTHAIBI OT naTtuukoB tuiamenn (J{I1) waum pene napie-
Hus (PJ1), KOTOpble MCHONB3YIOTCS B KauyecCTBE JYyOJUPYIOMIETO NMPHUBOJA, TO-
CTyHaloT MO JIOTUYECKUM KaHajaM oO0paboTku uHGOpMaluu Ha CHUTHAIBHO-
myckoBoil Omok. JlaBmenwme cpabateiBanusi pene 2CI'C-0,15 cocrasiser
0,015 - 0,005 MIIa.

brok natunkoB GopMupyeT MOIIHBIA UMIYJIBC TOKA, OT KOTOPOro cpada-
THIBAE€T Ta30T€HEPATOP, COCTOSIIIMN W3 MOOYIUTENs M TOPOXOBOTO 3apsja,
TOJIBKO B ClIy4yae OJHOBPEMEHHOW PErHCTpalliy 3aropaHuil Mo JBYM Jy4am U B
a000¥ koMOuHaIuu. JlaBieHrneM rasoB, 00pa3yIOIIMXCS MPHU CTOPAHUU ITOPO-
XOBOTO 3apsjia B Ta30reHepaTope, OrHEeTyIIallee CPeACTBO Yepe3 PaCHbUIUTEINb
BBITECHSAETCSI U3 TUJIPOUMITYJIBCHBIX YCTPOMCTB M pacmpeiessieTcs IO 3alllu-
aeMoMy o0bemy.
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