I'naBa 4

ABTOMATHUYECKUU AHAJIUTUYECKUU KOHTPOJIb
B3PBIBOOITACHOCTH BO3AYIIHOM CPEbI
IMPOMBIIIJIEHHBIX IPEAIIPUSITUA

4.1. ABTOMaTHYeCKHUIl AHAJIUTHYECKUI KOHTPOJIb

OcHailleHre TPOU3BOJACTBA KOHTPOJIbHO-U3MEPUTEIBHBIMU U PETYIUPYIO-
IUMU pUOOpPaMu JOJDKHO OBITh PEIIEHO TaKUM 00pa3oM, 4yToObl OHO Tpej-
CTaBJISJIO TOJIHYIO KapTUHY MPOTEKAHUSl TeXHOJormyeckoro mpoiecca. Cpenu
CpPEJCTB aBTOMATH3aIlMHd AaHAIUTHYECKHE MPHOOPHI 3aHUMAIOT 0CO00E MECTO,
TaK KaK OHU MO3BOJISIIOT aBTOMATHU3UPOBATHh MPOU3BOJACTBEHHBIEC MPOIIECCHI HE
10 KOCBEHHBIM IMOKa3aTelsaM (TeMmrepaType, pacxoay, YPOBHIO U T.II.), a HETo-
CPEACTBEHHO IO COCTaBY CBHIPhSl MPOMEKYTOUYHBIX U KOHEUHBIX MPOAYKTOB, YTO
O0COOEHHO BaXKHO JUIsl MPOU3BOJICTBA, IJIe 00PAIIAIOTCS TOPIOYUE Ta3bl U JKUJIKO-
CTH.

Hapyiienue nponopiuu cMecu 3TUX BEIIECTB C BO3yXOM MJIM B3aUMHOTO
UX COOTHOIICHHUs (CEPOBOAOPO] — BO3AYX B IEUax JOXKHUTA MPH MPOU3BOICTBE
CEepbl, KUCIOPOJ — ATUJIEH B peaKTOpax MpH MOJIYUYEHUU MOJUITUIIEHA BEICOKOTO
JABJICHUS W T.II.) MOXET NMPUBECTH K B3PBIBY, aBapuu, moxapy. CyIliecTBeHHOES
3Ha4YEeHUE JI1 TaKUX MPOU3BOJCTB UMEET TAK)KE KOHTPOJIb COCTaBa aTMOC(EPHI
C TOYKU 3PEHUS] TOKCUYHOCTU U B3PHIBOOIIACHOCTH, OCOOEHHO B CBSI3U C MHTEH-
cudukanuel TeXHOJOTUUECKUX MPOLECCOB U Pa3BUTHEM HE(PTEXUMHUYECKOU U
XUMUYECKOU MPOMBIIIUIEHHOCTH, B KOTOPBIX HEOOXOJIMMO CBOEBPEMEHHOE 00-
Hapy>KeHUE TOPIOYMX ra30B U MAPOB B BO3AYXE MPOU3BOJICTBEHHBIX TOMEIICHUM
B KOHIIEHTpAIUsAX, 3HAUUTEIIbHO MEHBIINX B3PBIBOONACHBIX, U UX JIOKAIU3aI[Usl.

OObIiuHbIE JTaOOpaTOpHBIE aHAIU3bl AAIOT UH(OPMALIMIO TOJBKO O MpOME-
KYTOUYHOM COCTOSIHUM IPOLEcca, U, KaK NPaBUJIO, CO 3HAUUTEIIbHBIM OIO3/1aHH-
€M B OTHOIIICHUU ONEPATUBHON OLEHKH CJIIOKHUBIICHCS CUTYaALIUH.

ABTOMAaTHYECKUIN aHATMTUYECKUN KOHTPOJIb OOECIEeUrBAET OIpPE/EICHUE
KOHIICHTPAIIMU KOHTPOJUPYEMOr0 KOMIIOHEHTA B aHAJIU3UPYyEeMOW CMecH, pe-
3yJAbTaT U3MEPEHUS MPUOOP MOKA3bIBAECT WUJIM 3alUCHIBACT, & B OTACJIbHBIX CIY-
Yasix BbIJA€T CBETO3BYKOBOW CHUTHAI.

[TpuGop, aBTOMaTUYECKH WU MOJYyaBTOMATUYECKH OMpPEAeISIONIUN KOJIU-
YECTBEHHBI WJIM KAYECTBEHHBIM COCTaB aHAIIM3UPYEMOTO BEIIECTBA HA OCHOBE
U3MEPEHUsSI TMApaMETPOB, XapaKTEPU3YIOIMNX ero (u3nyeckue uin (U3UKO-
XUMUYECKHE CBOMCTBA, HA3bIBACTCS aHATU3AaTOPOM.

Tonyasmomamuyeckuii ananuzamop (UuHOuxamop) — yCTpOUCTBO, TPEATIO-
jararolee B CBoei paboTe HalluuMe pyUYHBIX ONEpalnil o NepuoANYeCcKOMy 3a-
00py aHAIM3UPYEMOW CMECU U B JOMOJHUTEIBHON 00pabOTKe pe3ybTaTOB aHa-
nu3a. [Ipubopel Takoro Tvmna He MOTYT MPUMEHSTHCS B KaUE€CTBE JIEMEHTOB pe-
TYJIUPYIOUIUX CUCTEM U CUCTEM 3allIUTHI.
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Asmomamuyeckuu ananuzamop NEUCTBYET MOJHOCTHIO aBTOMATHUYECKH M
MOXET CIYy>KUTh B Kaue€CTBE AJIEMEHTOB aBTOMATHUYECKUX PETyIUPYIOIIUX CHUC-
TEM, a TaK)KE MOKET OBITh MCITOJIL30BaH B CXeMaxX aBTOMAaTH4YeCKOo# 3amuTel. OH
MPEACTaBISAET CO0O0M CTAllMOHAPHOE YCTPOUCTBO HEMPEPHIBHOTO IEHCTBUS.

[lo npuHIMY JEHCTBUS aHAIM3ATOPHI PA3/IESAIOT HA ABE IPyNIbl. AHAIIN-
3aTOpPHI, OCHOBAHHBIC HAa (PM3UYECKUX MPUHITUIIAX U3MEPEHUsI, — 3TO MPUOOPHI,
U3MEPSIONINE HEKOTOPYIO (U3MYECKYIO BEIUYUHY, 3aBUCUMOCTb KOTOpPOH OT
XUMUYECKOr0 COCTaBa aHAJIM3UPYEMOro BEIleCTBA TOYHO omnpejiesieHa. BaxxHbiM
CBOMCTBOM 3THX aHAJIW3aTOPOB SBJISETCS TO, YTO IPH U3MEPEHUN HE MPOUCXO-
JUT KOJUYECTBEHHBIX M3MEHEHUI aHanu3upyemon cmecu. Hemoctatkom ¢usu-
YECKUX aHAJIU3aTOPOB SIBISETCA 3aBUCUMOCTh 3HAYCHHH (DU3WUYECKHUX BEIUYUH
OT JIaBJICHUSI, TEMIIEPATYPhl U KOHIIEHTPAIIUU COMYTCTBYIOIINX KOMIOHEHTOB.

AHanu3aTopsl, OCHOBaHHBIE Ha (DU3MKO—XMMHYECKUX MPUHIMIIAX H3Mepe-
HUSI, U3MEPSIOT TTapaMeTPhl, COMTPOBOKIAIOIINE XUMUUECKYIO PEaKIIUi0, B KOTO-
poit b0 ompeaensieMoe BEIIECTBO Y4acTBYET caMo, JIMOO OHO OKa3bIBAaeT Cy-
IIIECTBEHHOE BIUSHUE Ha XUMHYECKYIO PEAKIIHIO.

ITo yuciy ompenensieMbpIX KOMIIOHEHTOB aHAIM3aTOPhI pa3JeisioTCS Ha
OJHO- 1 MHOTOKOMIIOHCHTHBIE.

[To ¢usnueckomy (arperaTHOMY) COCTOSHHIO aHAJIM3UPYEMOI'O BEIIECTBA
aHaJIN3aTOPhl PA3JACIAIOTCS HA aHAIMU3ATOPHI KUIKOCTEH, TBEPJBIX BEIIECTB H
razoa”anusaTopbl. Hanbomee mumpoko pacrpocTpaHeHbl Ta30aHanu3aTopsl. OHU
MOTYT OBITh OOBEIMHEHBI B 3aBUCUMOCTH OT MCITOJIb30BAHMS T€X WM UHBIX (uU-
3UKO-XHMHYECKUX CBOMCTB OMNpPEICISIEMbIX BEIIECTB B CICAYIOIINE TPYIIIbI: Te-
MIJIOBBIC, TEPMOXUMHUYECKHE, TEPMOMArHuTHbIE, (POTOKOJIOPUMETPUIECKHE, OI-
TUKO—aKyCTHYECKHUE, CTIEKTPAJIbHBIC, XpOMOTOrpauiIecKue.

4.2. TepMoXuMHYeCKHE Ia30aHAIN3ATOPBI

JIns onpenesieHus: B3pbIBOOMACHOCTH Ta30MapOBO3IYLIHBIX CpEll MOJIb3Y-
FOTCSI Ta30aHAIU3aTOPaMH, OINPEICIAIIIUMIA KOHIEHTPALMIO B BO3AYXE TOTO
WJIM MHOTO TOPIOYEro rasa uiu napa. OueHkKa B3pbIBOOIIACHOCTU CPEbl MTPOU3-
BOJIUTCS ITYTEM COIOCTABJIEHHUS MOJYYEHHBIX JAHHBIX CO 3HAYEHUSIMA HUKHHUX
MPEJIETIOB BOCIUIAMEHEHHS TEX WJIM MHBIX Fa30B WM MAPOB.

Cpenu METOOB, MPUMEHAEMBIX ISl ONPEAEIIEHNS TOPOYNX IMAPOB WIIH Ta-
30B, HauOoOJbllIEee PAaCIPOCTPAHEHUE B MUPOBOW MPAKTHKE MOIYUYUST TEPMOXH-
Mu4ecKuil MeTo. CyIIHOCTh TEPMOXMMHYECKOTO METOAA 3aKJII0YAECTCS B TOM,
4yTO Oyarojapsi U3BECTHOMY CBOMCTBY HEKOTOPBIX METAJJIOB M OKHUCJIOB YCKO-
PATH PEAKIMIO TOPIOYMX T'a30B U MMAPOB HA CBOEH MOBEPXHOCTU YJAETCS BBIJE-
JIUTh 3TU TOPIOYME Ta3bl U HAPhl MyTEM UX KATAIUTHYECKOTO CHKUTAHUS.

Tepmoxumuueckre mpuOOpbl, B OCHOBE KOTOPBIX JIEKHUT TEPMOXHUMHYE-
CKHI METOJI, MOTYT OBITh pa3/ieJIeHbl HA TPU TPYIIIHI.
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K nepeoui epynne otHOCATCS MPUOOPHI, B KOTOPBIX pEaKLMsl TOPEHHS CO-
MIPOBOXKJIAETCS BBIICJICHUEM TeIlIa, MPOTeKaeT Ha Kartamu3arope (0ObIYHO TLIa-
THHOBAsl HUTH), NMPUYEM KaTallM3aTOp HUCIOJB3YETCS M KaK YyBCTBUTCIBHBIN
AIEMEHT U3MEPUTEIBHON CXEMBI.

Ko emopotui epynne oTHOCATCS MpUOOPHI, B KOTOPHIX pEaKIUs IPOTEKAeT Ha
HACBHIITHOM KaTajau3aTope, a MOJIE3HbIN TemioBOM 3P (eKT, COMpPOBOKIAAIOUIUMA
PEaKIUIo, U3MEPSAETCS CHEIUaIbHBIM TEPMOYYBCTBUTEIBHBIM 3JIEMEHTOM.

K mpemveti epynne oTHOCATCS MPUOOPHI, B KOTOPBIX PEAKLUs MPOTEKAET
Ha TBEPJBIX HOCUTENSAX, MPOMUTAHHBIX KATAJTUTUYECKH aKTUBHBIM PACTBOPOM, a
MOJIE3HBIN TETI0BOM d(PHEKT U3MepsIeTCs paclo0KEHHBIM Ha HOCUTENIE TEPMO-
qyBCTBUTEIBHBIM 35IeMeHTOM (puc. 4.1).

Puc. 4.1. UyBcTBUTEIbHBIN DJIEMEHT:

1- OUIMHAP U3 Y -OKUCH AJIFOMUHUA, 2 — IIaTUHOBAs craupallb, 3 — KOHTaKTHEIE BBIBO/JbI

HocutensiMu OOBIYHO CiIy’KaT MaTepuayibl, UMEIOIINE OOJBIIYI0 MOBEPX-
HOCTb Ha €IMHUILY 00BbEMa, TaKHe, KaK aKTUBHAs OKUCh alltoMuHud, acoecT. s
MIOJIHOTO OKHMCJIEHHS Ta3000pa3ylouux MpoayKTOB Tpedyercsa TeMieparypa 0o-
nee 1000 °C, kaTaiamu3aTophl e CHIDKAIOT 9Ty TEMIIEPATYpYy.

TennoBoit 3pdekT u TemMneparypy U3MepsrOT KOMICHCAITMOHHBIM WIH HY-
JIEBBIM METOJIOM U3MEPEHUSI.

[lepBbiMU pa3paboTkaMu B 00JIACTH MPUOOPOB, ONPEIECISIONINX CTEIEHb
3ara3o0BaHHOCTU MPOU3BOJICTBEHHBIX MOMEIICHUI TOPIOYMMHU ra3aMu WM mapa-
MU, SIBJISIIOTCS TEPEHOCHOW Ta30aHajiu3aTop TOPIOYMX Tra30B M MapOB THUIIA
[II'®1 u B mocnenytomiem ero mogudukaruu [II'G1-B1A, TII'®2-B3I" B uckpo-
0€30MacHOM HCIIOJTHEHUH.

Ha ocnoge III'®D1 6wt pazpadboran npudop I'b3 mist usmepenust KOHIEH-
Tpalui 3TUIMPOBAHHBIX OCH3UHOB. /(151 M3MepeHus: KOHIEHTpaluid OeH3MHA U
MeTaHa pazpaboran npubdop Mb2. [lepBriME 0T€UECTBEHHBIMU CTAIIMOHAPHBIMHU
npudopamu O npubopsl Tuna CI'T — curHanuzatopsl TOPIOYUX ra3oB. DTH
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MpUOOPHI KaTMOPOBATUCH UHANBUIYAIBHO HA KaXKbI aHATIU3UPYEMbIN a3, 4To
HCKJIIOYAJIO UX MTPUMEHEHUE B CIIy4ae HAJW4Us B BO3AYyXE CMECU PA3HBIX FOPIO-
YUX Ta30B U MapoB. BriepBble MPUMEHEHHBIE B MIAXTHBIX YCIOBUSAX B Ka4€CTBE
WHJIMKaTOPOB B3PBIBOOMACHBIX KOHIEHTPAIMM MeTaHa, 3TH NpUOOpHI IMIUPOKO
MCIIOJIB30BAIMCH B PA3IUYHBIX OTPACISAX MPOMBIIUIEHHOCTH: XUMHUYECKOH, HE]-
TSAHOU, TOPHOO0OBIBAIOIIEH, JIETKOM U JPYTUX, HO B OCHOBHOM JJIsI OTIPEICTICHUS
KOHIIEHTPALINI B BO3/1yX€ UHAUBUIYAIbHBIX TOPIOYNX BEIIECTB.

[ToTpeObHOCTH MPOMBINLIEHHOCTH MPUBEIU K pa3paboTKe HOBBIX MOAU(U-
Kaluii npuOOpOB, OMPEAETAIONUX KOHIEHTPAIMU TOPIOYUX MapoB WU Ta3oB,
HE3aBUCHUMO OT TOT0, KAKOM TOPIOYMH Ta3, Map WM UX CMECh HAXOJIUTCS B BO3-
nyxe. [lpuHOIMNMANBLHO HOBBIM B ATUX MOpUOOpax SIBISETCS YHUBEpCalbHas
1IKajia, MOCTPOECHHAs HA OCHOBE 3aKOHOMEPHOCTEN TOPEHUS PAa3JIMYHBIX TOPIO-
YUX BEIIECTB B BO3JyXE NPU HMXKHEM KOHLIEHTPALIMOHHOM IIpeJiesie BOCILIaMe-
HEHUS.

[ToBpllIEHNE TemIlepaTyphl IUIATUHOBOM HUTH MPU TOPEHUM HA HEW rasa
BbIpaxkaeTcs 001ieit Gopmyion, MPUHATON MPU TEPMOXUMHUYECKUX pacyeTax:

a—

100 - OLlQH l_l = cht, (4.2

100
A€ O — MOJIHOTA PEAKLMH; O3 — YHUCIO MOJIEM pearupyrolero BeEIlIEeCTBa;
Qu — TemmoTra cropaHus, [} — TOTEPH TEIUIAa B OKPYXKAMIIYIO CpEay,;
Y — TEIJIOCOIepKaHUE MPOTYKTOB peakluu U OaninacTHOro rasza; At — moBbI-
IIEHUE TEMIIePATYPhl HUTH.

N3 cootHomenus (4.1) umeem:

Q, (, B -

o
t= o - :
100 > 100

[Tpr ogHUX M TeX K€ KOHCTPYKTHBHBIX MapameTpax KaMepbl, IJIe pacrio-
JOXeHa paboyasi crpaib, KO3()(UIUEHT 3aBUCUT TOJBKO OT TEIIONPOBOIHO-
CTH ra3a ¥ TeMIIepaTypbl HUTH.

Tak Kak B aHAIM3UPYEMOW CMECH HAXOJHUTCS HEOOJBIIOS KOJUIECTBO I'O-
PIOYHX TApOB MJIU Ta30B, TO 0€3 0COOOH MOTPEITHOCTH MOYKHO MPUHSATH BO BCEX
Cllydasix TeIIONPOBOAHOCTh CPEAbl MPUMEPHO OJUHAKOBOW M MajoO OTIHYA0-
IICHCS OT TEIIONPOBOIHOCTH BO3IyXa.

BripaxkeHue X Ipu HEOONBIIUX MPUMECIX PA3TMYHBIX TOPIOYNX MAPOB U
ra30B K BO3JyXy TAK)KE€ MOYKET OBITh NMPUHATO MOCTOSHHBIM, TaK KaK B OCHOB-
HOM OHO OTPEACIIACTCS TEIUIOCOACPKAaHUEM BO31yXa, KOTOPBIM BO BCEX CIydasx
cocraBisieT He MeHee 96 — 97 % cmecn.

CrnenmoBatelibHO, JUISI MPUOOpa OJHOTO W TOro ke Tuma ¢opmyna (4.2)
PUMET BUJI:
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At = Kaa,Q,, (4.3

raie K — koHCTaHTa, MOCTOSIHHAS JIJIsl JAHHOTO THUIA ra30aHaIn3aTopa.

Takum 00pa3om, Mpu OJIMHAKOBBIX KOHCTPYKTUBHBIX MapaMeTpax mpuodopa
MOBBIIICHUE TEMIIEPATYPHI INIATUHOBOM HUTHU MPU F'OPEHUHM HA HEM Pa3IMYHBIX
TOPIOYMX BEIIECTB SIBIETCS (DYHKIMENW TEIUIOThl CrOpaHusl JaHHOTO BEIIECTBA,
€ro KOHLIEHTPAUH U MOJHOTHI PEAKIINHU:

At = f(Q,,0,0,). (4.4)

Terota cropanust Q, MHOTHX MapoB TOPIOYUX BEIIECTB OJIU3KH MEXKIY
co0oH, a MOJHOTAa peaKIuu onpenensercs ycaoBusiMu n1uddy3uu roproyero Be-
1IECTBA K HUTH, KaTAIMTHYECKOW aKTUBHOCTBIO HUTH, YCIOBHUSIMHA KOHBEKIIUH U
IpyruMu (pakTopamu.

TeMmnepaTypa maaMeHu IJIsI HEKOTOPBIX Ta30BO3AYIIHBIX CMECEH Ha HUXK-
HEM KOHIICHTPAIlMOHHOM mpezelie pacnpoctponenus miamenn (HKIIP) mpuse-
neHa B Ta0n.4.1.

Ta6muma 4.1

TeMmepaTypa mjiaMeHu JJisl Ta30BO3AYLIHbIX CMeceil Ha HUKHEM KOHIEHTPAIIMOHHOM
npejeJie paCIpoOCTPOHEHUs MJIAMEHHU

I'oprounii ras Hwxuuit npegen Bociurlamenenus, 00. % Temmneparypa miamend, °C
Mertan 5,0 1225
OtaH 2,9 1218
IIponan 2,1 1233
byran 1,8 1340
IlenTan 14 1292
I'ekcan 1,3 1361
I'entan 1,0 1341

Kak Buano u3 Tabn. 4.1, Temmneparypa miaMeHu MPU TOPEHUH PA3THUUYHBIX
rOPIOYMX BEIIECTB B BO3JYXE Ha HIKHEM KOHILIEHTPALIMOHHOM IpeJeyie pac-
MPOCTPOHEHHUSI TUIAMEHU — BEJIMYMHA MTPAKTUYECKU MOCTOSIHHASL.

VY CTaHOBIIEHO Takke, YTO HAa HUXKHEM IIpeJielie BOCIUIAMEHEHHs] PaBHbIC
00beMBbI cMeceil OOTBIIOTO YKCIa Fa30B U MapOB BBIACISIOT OAMHAKOBOE KOJIU-
YEeCTBO TeIIa.

CornacHo 3akOoHaM TeruioBoro B3pbiBa, noctuxenue HKITP oGycnosnuBa-
€TCS PAaBHOBECHEM MEXK]y TEIUIOBBIICICHUEM 3a CUET SK30TEPMUYHOCTH IPO-
1ecca OKUCJICHUS U TEIUIONOTEPSIMU U3 30HBI peakiuu. Tak KaKk OCHOBHBIM CO-
nepxanneM cmecu Ha HKIIP sBiseTcs Bo3ayX, TO MOXKHO MOJAarath, 4To TEILIO-
MOTEPH ISl OJHUX U TEX K€ YCIOBUM JUIsl JIOOBIX Ta30B OYIyT OMpEeAesIThCA
YCJIOBUSIMU TEIUIOOTBOJA MTPAKTUUECKHU YEPE3 BO3AYX, T.€. OYIyT OJIUHAKOBHI.

YuuThIBas yka3aHHOE BBIIIE YCJIOBHE Ipejieiia TEIUIOBOTO B3phbiBa (paBHO-
BECHE MEXK]Y TEIUIOBBLICICHUEM M TEIUIOMOTEPSMHU M3 30HBI PEAKIHH), MOXKHO
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rmoJjaraTh, YTO JUISI paCCMAaTPUBAEMBIX CMECEH TETJIOTBOPHAs CIIOCOOHOCTH dJie-
MEHTa 00beMa Takke OyAeT OJMHAKOBa. A €CJM Tak, TO U TEraoBou 3PdekT, a
3HAYUT, ¥ TOBBIIICHUE TEMIEPATYphl OYIyT HA HIKHEM Ipejesie BOCIIaMeHe-
HUSI OTMHAKOBBI JJIsI BCEX TOPIOYMX MapOB U Tra30B.

Bonee cTporo mocTosSHCTBO TeMmepaTypbl TOPEHHUsI Ta30BbIX CMeced Ha
HIDKHEM KOHIICHTPAIIMOHHOM TMpEJeNie PacIpOCTPOHCHHUS IIJIaMEHH JI0Ka3aHO
S.b. 3enpnoBudem. OH MOJMyYUJ KOJMYECTBEHHOE PEIICHUE 3aJa4M OIpeese-
HUS MPEJCIIOB pacIpoCTpaHeHus IiaMeHH (IpeIeaoB BOCIUIAMEHEHHS ), CoTiac-
HO KOTOpPOMY TeMIlepaTypa TOpPEHHs] Ha HIDKHEM IMpeJiesieé BOCIUIAMEHEHUS
BEChMa CJ1a00 3aBUCHUT OT Ha4YaJIbHON TeMIIepaTyphl U cocTaBa cMecu. CoriacHo
3TOM TCOPHUH, MOSIBJICHHUE MPEACIIOB PAaCIPOCTPaHCHHS IIaMeHH (KOHILIEHTpaIlH-
OHHBIX IIPEIECI0B BOCIIAaMEHEHHS) 00YCIOBIMBACTCS HEaanabaTHYHOCTRIO MIPO-
11lecca ropeHus BCIEICTBUE TEIIONOTEPDh B OKPY KaOITyIo cpeay. Hamnuue atux
TEIUIONOTEPh BBI3BIBAET HEOOXOAMMOCTh IMPEANMOI0KEHUS KOHEYHBIX MPEICIIOB
3HAYEHUM CKOPOCTHU PACHPOCTPAHCHUS TIAMEHHU. JTH KOHEYHBIC 3HAYCHHUS OIl-
peNeNaoT KOHIIEHTPAIMOHHBIC MPEIeNIbl PACIPOCTPAHEHHUS TUIAMECHH.

Ecnu ckopocTh mIaMeHu € y4eTOM TeIionoTepb 0003Ha4uTh U, CKOPOCTh

iamMeHn 6e3 yuera terionoteph U # MakCHMMalbHYIO TEOPETHUECKYIO TEMIIE-
paTypy ropeaus T , TO COOTHOUIEHUE MEXAY CKOPOCTSIMU ITUIAMEHH NpH aguada-
THYECKOM NMPOTEKAHNUHU IPOLECCA U YUETE TEIIIONOTEPh BBIPA3UTCS TAK:

oE

U=Uge "= (4.5)

rae  E —»3Heprus akTUBALUM; Ol — KOHCTAHTA.
S1.b. 3enmpaoBUY ycTaHOBWIJ, YTO ypaBHeHHe (4.5) mMeeT HETpUBHAIBHOE
peneHne TONbKO IPU

oE <U§
2RT %rep 20

(4.6)

CrnenoBarenbHO, paCOPOCTPAHEHHE TNIAMEHU BO3MOXHO TOJBKO IMPHU YCIIO-

UO
BuH, ecinu U > —= WM Ha npeaene

e

u-% (4.7)

Je
JlanbHelue npeodpa3oBaHus MPUBOAIT K TOMY, YTO

e 2R Trcop T :\/g’ (48)

rae T — uctuHHas Temneparypa ropeaus. Orcroaa
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S|z |=1 (4.9)

NI

RTZTBO
T =T =2 (4.10)

TEOp

N3 ypaBuenus (4.10) crmeayer, 4To MaKCMMAaJIbHOE MMaJIcHUE TEMITePaTyphI
TOPEHUsI Ha TIPEiesie OT TEOPETUUECKON COCTABIISIET:

2
=M. (4.11)

E

DTO yCIOBHE U €CTh KOJIMYECTBEHHOE PEIIECHUE 3aJadyM IPEJEeIOB pacipo-
crpaHenus miaMeHu. Eciu B ypaBHenuu (4.11) 7 BbIpa3uTh yepe3 CKOPOCTh XHMU-
YEeCKOW peakiMd M KOHCTAHTHI, XapaKTepU3ylolhe TEeIIOOTAauy U T.I., TO B pe-
3ynbTaTe JUisi TEMIEPATypbl TOPEHUsS] Ha Mpe/esie MOMYyYUTCs TPAHCICHIECHTHOE
ypaBHeHue. [lockonbky B ypaBHeHWH (4.11) ecTh SKCIOHEHTa, TO PEIICHUE €ro
MIPUBOJUT K BBIBOJLY, YTO TEMIIEpaTypa rOpEeHHUs Ha Mpeielie BeCbMa Cl1ad0 3aBUCUT
OT HaYaJIbHOM TeMIIEpaTyphl U COCTaBa CMECH, T.€. paBHbIE 00BEMBI cMecel 00IIb-
IIOT0 YKCJIA TOPIOYUX MAPOB U Fa30B BBIIEISIOT OJJUHAKOBOE KOJTUYECTBO TEILIA.

Teopernueckue MPeANnOChUIKA OBLIM 3KCIMEPUMEHTAIBHO MOJTBEPKJICHBI,
YTO MOCIY>KUJIO OCHOBaHUEM JJIsl Pa3pabOTKU YHUBEPCAIbHBIX MPUOOPOB, OM-
PEAESIONIUX CYMMapHOE COJIEpKAHUE TOPIOYUX Tra30B U MapoB, MOAU(PUKALINI
CBK, CTX, "IIUT", CTM. CpaBHUTENbHbIE XapaKTEPUCTUKU COBPEMEHHBIX
CTAIMOHAPHBIX TEPMOXUMHUYCCKHUX Ta30aHAM3ATOPOB MPHUBEIEHBI B Ta0d. 4.2.
CxeMa mpuHYAUTEIBLHOTO 3a00pa KOHTPOJIHUPYEMOM Cpe/ibl Ha aHaIU3 MOKa3aHa
Ha puc. 4.2.

AT

Tabnuna 4.2
XapaKkTepuCTHKH COBPEMEHHbIX CTAIMOHAPHBIX TEPMOXUMHYECKHUX rA30aHAIN3ATOPOB
Tom rasoanammaTopa KonnuectBo natunkos/ Bup 3abopa cmecn Bun ananuzupyemoit
B3PbIBO3aIINTA Ha aHaJIu3 cMecu
1 CymMa roproumnx
CTX - 18 1ExdiblIAT3 Juddy3noHHbII MapoB U ra3oB B
Bo3ayxe (C/Hy)
lum 5 IIpuHynuTENIBHBIN U
T -2 1ExdiblICT6 1 y3noHHBII Toxe
1 .
CIT-4M-4 |ExibdslICT6 Juddy3noHHbII «
or 1 no 10 [IpuHynuTENIBHBIN U
CTM-10 (1ExdlICT4) 1 y3noHHBII «
CTM-30 ot 1 no 16 B rpynmne | [IpuHyAuTeNBHBINA U «
(4-20 MA, RS-232) (1ExdiblICT3) b dy3nOHHBIN
or 1m0 3 .
I'A30TECT-3001/3003 |ExibdsIICT6 Juddy3uoHHbI#H «
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Puc. 4.2. Cxema npuHYAUTENBHOTO 3a00pa aHATU3UPYEMO CMECH Ha aHaJIH3:
1 - ¢unbTp; 2 — penykrop naBieHus; 3 — 1aTUUK; 4 — poTaMeTp; S — BO3AYIIHBIH 3KEKTOP;
6 — B3pBIBO3ALIUTHOE YCTPOMCTBO; 7 — BEHTHJIb POTaMeTpa; 8 — KpaH-TepeKIItoYaTeb;
9 — cpaBHUTENBHBINA YYBCTBUTEIbHBIN 371eMeHT; 10 — pabounii 4yBCTBUTEIBHBIN JIEMEHT

4.3. Fa303HaJII/I3aTOpr, OCHOBaAHHBIC Ha (l)I/ISI/I‘leCKI/IX INIPpUHIHAIIAX
H3IMEPECHUA

PaccmoTtpennsie B 1. 4.2 TEPMOXUMHUYECKHE Ta30aHATU3ATOPHI HAPSTY C
OUYEBUJHBIMU JIOCTOMHCTBAMU HMEIOT U CYIIECTBEHHbIE HEJAOCTATKU: CpPaBHU-
TENIbHO OOJIBIIYI0 BEIWYMHY 3ama3/IbIBaHus, TOTEPIO IJIATUHOM, BXOMSIIECH B
YyBCTBUTEIBHBIN 3JIEMEHT, CBOMX CBOWCTB NPU HAJIUYUU B AHAIU3ZUPYEMOU
CMeCH MpHuMecer xmopa, (Topa U CEPHUCTHIX COCIMHEHHUN U T.A. DTHU 00CTOS-
TENLCTBA MPUBEIIU K HEOOXOAUMOCTH pa3paboTku razoanannzatopoB tuna CBU
u CJIK, o6nanaroniux 60mee NMIMpOKUMHU BO3MOKHOCTSIMHU B U3MEPEHUH KOHIICH-
Tpaluil TOPIOYMX APOB U ra30B.
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I'azoananuszarop-curnanusarop tuna CBU npencrasnser coboit cra-
[IMOHAPHOE YCTPONCTBO MEPUOAMYECKOr0 JAEUCTBHUSA, MpeIHAa3HAYECHHOE JIs
CUTHAIM3AIlMK O HAJIWYUU JIOB3PBIBOOMACHBIX KoHIeHTparuii (mo0 20 % ot
HIIB) roproumx ra3oB, HapoB U UX CMeCEi B BO3JyXE MPOHM3BOJICTBEHHBIX ITO-
MEILICHUMN.

B pabote curHamuzaTopa HCMOIB3YETCS MPUHIUII UCKYCCTBEHHOI'O BOC-
IJJAMEHEHUSI TOpIoYeld CMECH BO B3pPBIBHOU kKamepe aatuumka. MeToa HCKycCT-
BEHHOTO BOCIUJIAMEHEHHSI 00ECIEeUUBAET BHICOKYIO YHUBEPCAIBHOCTh CUTHAJIU-
3aTOpa 3a CUET AJJMBHOCTU FOPIOYUX CBOMCTB KOMIIOHEHTOB CJIOXHOW ra3oBOM
CMECH M MOJHOTHI MPOXOXKACHUSI PEaKIMu Cropanus mpu B3pbiBe. Cxema raso-
aHaJM3aTopa IpuBeIcHa Ha puc. 4.3.

B ¢ynkuum ycTpoiicTB ra3oBoil cMecu BXOJAT:

oOecrieueHUE U MHAUKAIMS MPOXOXKICHUS HCCIECTyEMOTO BO3ayXa 4depe3
JATYUK B3PHIBA,;

oOoramieHue MCCIeAyeMOoro BO3JyXa TOPIOYMM ra3oM B CTPOTO Ompeje-
JIEHHOM COOTHOILIEHUU U TOJIEPKAHUE 3TOTO COOTHOIICHUS TOCTOSTHHBIM;

oOoraiieH1ue MCCIeyeMOro BO3AyXa T'OPIOYMM ra3oM JO0 B3PBIBHON KOH-
LHEHTpAllUd TpPU aBTOMATHYECKOM M PY4YHOH MpoBepkax pabOTOCIOCOOHOCTH
npuodopa;

BblJ]Jaya THEBMOUMITYJIbCA IIPU B3PHIBE B IATUHKE.

CxaTpll BO3QyX MNOJ JABICHHEM MOJAETCA K 3KeKTopy. Hcciemyembii
BO3/1yX, OYMIIEHHBIN OT MbUIM U MEXaHUYECKUX MpuMeceit B puiptpe 1, ¢ pac-
xonom 90 1/9 = 10 % nmpocaumBaeTcst uepe3 nuadparmy 9, HOpMaITLHO OTKPHI-
Teii kmamad 10 n amadparmy 11 mom aeiicTBueM pa3psHKEHHS, CO3/1aBacMOTO
MKEKTOpoM (pexuM—aHanu3). JlaBieHne MOTOKa HMCCIIEAyeMOro BO3ayXa BOC-
MPUHUMAETCsI MeMOpPaHON MHEBMATUYECKOTO cTabuiau3aropa /.

OOoraileHHbIN TOPIOYM ra3 U3 0ayioHa Wik TpyOONpoBoAa, OUUIIEHHBIN
OT IBIJIM ¥ MEXaHUYECKHX IpuMeced GIbTpOM 2, TIocTymaeT Ha peaykrop (PT—
2A) 5, KOTOpBIM yCTaHABIMBACTCS HEOOXOAUMOE pabouee JaBICHUE, MPOXOIUT
4yepe3 YINpaBIISIIOLIUMNA OpraH COIUI0—3aCIOHKY THEBMATUYECKOr0 CTabuin3aTopa
u nuadparmy 8.

[TueBMaTUuecKuil cTaOMIM3ATOP MOAACPKUBACT JIaBICHUE 00O0TAIAI0IIErO
rOpIOYEro ra3a, paBHbIM JIABJIICHUIO UCCIIEyEMOTO BO3/yXa, BCIEACTBUE YETO Ha
muadparmax 8, 9, 11 obecreunBaeTCsl OAMHAKOBBIN IIepenaj] JaBICHHUM, a cie-
JOBaTEIbHO, U MOCTOSIHHOE COOTHOIIEHHUE PAacXOAO0B. 3HAYEHUE COOTHOUICHUS
ompeenseTcs pa3MepaMu OTBEpCTHil Aruadparm.

Kontponupyemasi cMech, oOoramieHHass TOpIlOYUM MPOJAYKTOM, MOCTYIAET
gyepes poramerp 12 B kamepy B3pbIBa 4, a OTTy1a 4epes KEKTop Ha cOpoc B aT-
Mochepy. KomnuecTBo 100aBIsieMOT0 roproyero raza BHIOUpaeTcsl TaKoe, YTOOBI
o0ecrneunTs 33JJaHHYI0 CUTHAIBHYIO TOUKY ITpruOopa.
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Puc. 4.3. [lpuninuansras cxema CBU:
1, 2 — punbTpel; 3 — KeKTOP; 4 — Kamepa cropaHus (B3pbiBa);
5 — penyKTop ra3oBblif; 6 — MaHOMETp; 7 — THEBMAaTUYECKUN CTaOMIN3aTOP;
8,9, 11, 14, 15 — nuadparmsl; 10 — knanan; 12 —porametp; 13 — neTexkTop B3phiBa

Takum 00pa3oM, eciii roproyre NPOAYKTHI COJEPKATCS B BO3yXE B KOJHU-
YECTBE, COOTBETCTBYIOIEM CHUTHAJIBHON TOYKE mpubOopa, TO Tra30aHaIU3aTOP
o0OecrneurBaeT CUTHAIU3AIUIO TPU B3PBIBE B KaMepe.
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JlaBneHue, BO3HUKAIOIIEE B KaMepe B3pbIBA, BOCIIPUHUMAETCS MeMOpaHOU
netexkTopa 13, )KeCTKHI MEHTP KOTOPOW 3aMBIKAeT BBIXOJTHBIC KOHTAKTHI. [lpm
ATOM CpabaThIBAET CUTHAIU3AIMS 'OMACHOCTD .

[Tpu mpoBepke pabOTOCTIOCOOHOCTH OCHOBHBIX Y3JIOB CHTHaU3aTopa (aB-
TOMAaTHYEeCKas W pydHas MPOBEpPKa) MOJACTCS MHEBMOCHUTHAI OT JJICKTPOITHEB-
MaTH4ecKoro kianana "'Bo3myx oT DII" wa ximanman 10, KOoTOpEIil 3aKphIBAETCS U
MOTOK KOHTPOJIMPYEMOT0 Bo3ayxa uepe3 nuapparmy 11 He npoxoaur.

B cBsi3M ¢ yMEHBIIICHHEM KOJIMYECTBA UCCIICyeMOTo Bo3ayXxa (MMOTOK HaeT
TOJIKO uepe3 muadparmy 9) KOHIICHTpaIus 00OTallaroliero roproyero raza B
CMECH TOBBIIIAETCS 10 B3PHIBHOM U MIPU MOKUTAHUH €T0 B KaMepe MPOUCXOIUT
B3pbIB.

[Ipu HanmMuUKM HEUCHIPABHOCTHU B KAKOM-IMOO y3i1€ Mpubopa KOHTPOJIHLHOTO
B3pbIBA HE TMPOUCXOJUT, M B OSTOM cllyyae cpadaThiBa€T CHUTHAIHU3ALUS
"HEMCIIPABHO".

DneKTpuuecKas CcXeMa ra3oaHajau3aTropa BbIINOJIHEHA Ha MOJIYHPOBOJHU-
Kax. B pyHKIMM yCTPONCTB 3JIEKTPUUECKON CXEMBI BXOJIUT !

MepuoANYEcKast Mojladya UCKPbl BO B3PBIBHYIO KaMepy J1aTuHKa,;

(dukcanus B3pbiBa B natuuke U Bbigava curnaita ' OITACHOCTDB";

aBTOMaTHyecKass U pydHasi MPOBEPKU pabOTOCIIOCOOHOCTH OCHOBHBIX Y3-
JIOB U3JEIHH,

OTKJIIOUYCHHUE MUTAHUS JATUYUKA MPU HEUCHPABHOCTU CUCTEMBI UCKpOOOpa-
30BaHUA.

[lepuoauyeckasi mojaya UCKpPbl BO B3PHIBHYIO KaMepy JaTdyvKa MPOU3BO-
JUTCS 10 CUTHajlaM OT KOMaHIHOTO YCTpPOHMCTBa, KoTopoe oawH pa3 B 30 c
BKirouaeT Ha 0,2-0,5 ¢ ynmpaBisieMbIil U0, U BRIIPSIMIICHHBIN TOK HAIPsSIKCHH-
em 350 B moctynaer B cucreMy uckpooOpazoBanus. dDukcarus B3pbIBa B AaT-
YUKE OCYIIECTBIISIETCS JIETEKTOPOM B3pbhIBA HOPMAJILHOI'O HUCIIOJHEHUS, KOTO-
pBIil BbIJA€T CUTHAJN B BUJIE€ 3aMKHYTOTO KOHTakTa. [Ipu 3TOM B Lenu, coeau-
HAIOUIEH JIE€TEKTOp B3phIBa C OJIOKOM YIPABIICHHS, NPOTEKAET TOK UCKPOOE30-
MaCHOI0 3HAYEHU S, MOCTYIAIONINI Ha BXOJ YCUJIUTEIISI MOIIHOCTH.

Ycunurens MOIIHOCTH BBIMOJHEH HA TPAaH3UCTOPE MU MArHUTOYyIpaBlisie-
MOM KOHTAaKT€, KOTOPBIM 3aMbIKAE€TCs IPU CpadaThIBAHUU JIETEKTOPA B3PhIBA.

[Ipn BKJIIOYEHUM MArHUTOYMNPABISIEMOrO0 KOHTAKTa cpadaThIBaeT pelle,
KOTOpO€ OJOKHUPYETCSs H OJHOBPEMEHHO BKJIIOYAETCS Jiamma HWHAUKaTopa
"OITACHOCTbB".

Pyunas u aBTrOoMaTtnueckas npoBepKH pabOTOCHOCOOHOCTH ra30aHaInu3aTo-
pa OCYHIECTBIAIOTCA cieAyronmuM odpazom. Ecnu npu nogade B kamepy AaTdu-
Ka B3pbIBa B3PBHIBOOMACHON CMECHU MPOUCXOJUT KOHTPOJIBHBIA B3PBIB, TO 3TO
CBUJIETEIICTBYET O PabOTOCIIOCOOHOCTH MPUOOpa, €Ciau B3phIBa HET, TO BbIAA-
ercs curnan "HEMCIIPABHOCTB".

I'azoananmszarop—curnanusarop tuna CIAK npeacrasuser coboil cra-
IMOHAPHBIN NpuOOp MPOMBIIUIEHHOTO W3TOTOBJIIEHUS, MPEIHAa3HAYEHHBIN i

62



HENPEPBIBHOTO KOHTPOJISI W ABTOMATHUYECKOM CUTHAIM3aUUU O HaJWYUAH
JIOB3PBIBOONACHBIX KOHIIEHTPALIMH TOPIOYMX MApOB WJIM Ta30B OPraHUYECKUX
BEIIECTB, a TAK)KE UX CMECEHN B BO3JIyXE MPOU3BOJICTBCHHBIX MTOMEIIeHUN. B 3a-
BUCUMOCTH OT yCJIOBUI paOOThl CUTHAJIbHAsI KOHIIEHTPAIUs BapbUPYETCs B Mpe-
aenax 20-50 % ot HmwKHero mpenena BocmiaameHeHHs. [loCKonbKy dyBCTBU-
TEJIBHOCTh razoaHanun3aropa cBszaHa ¢ BenmunHamu HKIIP oprannueckux Be-
IECTB, OH OTrPaJyMpOBAH Ha JOB3PHIBOONACHYIO KOHILICHTPALUI0 METaHa U
CUTHAJIM3UPYET O OJIM3KUX IO 3HAYECHHUIO JOB3PHIBOONACHBIX KOHIIEHTPAIUSX
KOHTPOJINPYEMBIX OPraHUYE€CKUX BEIIECTB.

I'azoananu3aTop cocTouT W3 OJ0Ka IpeoOpasoBaTeNs JaTyhKa W DJICK-
TpoHHOro Oj0oKa. PaboTa naTymka OCHOBaHA HAa MOHHM3ALUMKM MOJIEKYJ OpraHuye-
CKMX BEHIECTB B IUIAMEHU BOJOPOAA, CO3/[AHHOM B MOHHM3AIIMOHHOM KaMepe ¢
MOCTIEYOIINM U3MEPEHUEM HOAHU3AMOHHOTO TOKA.

[Ipu OoTCYyTCTBUM OpPraHWYECKUX BEILECTB BOJOPOJHOE IUiaMsi o0Jagaet
OYEHb HHU3KOM 3JEKTPOMPOBOJAHOCTHIO, @ BO3HHUKAIOMIMN MpU 3TOM (HOHOBBIN
MOHU3AIIMOHHBIN TOK COCTaBIISIET 10"? A. TosBnenue B BOJOPOJHOM IIJIAMEHHU
OPraHMYECKUX BEIIECTB W IMOCIEAYIONIAs WX MOHU3ALMS MPUBOIAT K PE3KOMY
YBEJIMYEHUIO HOHU3AIMOHHOTO TOKA MO CPABHEHUIO ¢ €ro ()OHOBBIM 3HAYEHUEM
n0 107 A. V3MeHeHHe HOHH3AIMOHHOTO TOKA IIPOINOPLIMOHAIBHO KOJIUYECTBY
OPraHMYECKUX BEIIECTB, MOCTYNUBIINX B IJIAMEHHO—MOHU3ALUOHHYIO KaMepy

natuuka (puc. 4.4).
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Puc. 4.4. [InameHHO-MOHU3AIIMOHHAs KaMepa:
T3 — TepMOYYBCTBUTEIBHBIN AMEMEHT; 30 — 3KUTAOMIUN AIeMeHT; J1, D2 — anekTpoas
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[InamMeHHO-HMOHM3AIIMOHHAS KaMepa COACPKHUT KOJJIEKTOPHBIN JJIEKTPOT

91, snextpon D2, 3axkuraroniuii aaeMeHT 39 u TepmodaeMent T3. Ha amekTpon
D2 ¢ 0510Ka AICKTPOHUKH MMOJACTCS CTA0OMIN3UPOBAHHOE HAMPSIKCHUE ITOCTOSH-
Horo Toka, paBHoe 300 B. Ha 3axkuraroniuii 31eMeHT B MOMEHT BKIIFOUCHUS T10-
JIaeTcs IMepeMeHHoe HamnpsbkeHue, paBHoe 6,3 B. TepMoaeMeHT cBS3aH ¢ MUJI-
JTUAMIIEPMETPOM, KOTOPBINA CIIY>KUT UHIUKATOPOM ropeHus riameHu. K monu-
3aIlMOHHOM KaMepe TMOJIBOISITCS JBa Ta30BBIX IMOTOKA: IMMOTOK CMECH BOJOPOJA C
aHAJIU3UPYEMbIM BO3JyXOM U MOTOK BO3AYyXa ISl OAACP>KaHUS TOPEHUS.

DeKkTpomHeBMaTHUECKas CXeMa ra3zoaHaan3aTropa MpuBeieHa Ha puc. 4.5.

biok npeoOpazoBarens-garunka (I1/]) (cMm. puc. 4.5) npencrasuser codoi
naHesb 1, Ha KOTopoii pasMerneHbl: gatuuk Tuna JIKO (maTuvk KOHTpOJIsS opra-
HUKH) 2 U 3JIEMEHTHI (DOPMHUPOBAHMS, OYMCTKU M CTAOMIM3AI[MU ra30BbIX IIOTO-
KOB, MAHOMETPHI 3, PEAYKTOP AaBIICHHs Bo3ayXa 4, GUIBTPHI KOHTPOJBHBIE 5,
HAaCcOC—OCYIINUTEIb 6, Ipoccens 7, peryisaTop mepernana JaBjieHuid 8, 2IeKTPOH-
HBI# 010K 9.
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Puc. 4.5. DnexrponneBmarnueckas cxema C/IK:
1 — 610k peoOpazoBaTens-IaTIKa; 2 — JaTYHK KOHTPOJIS; 3 — MAHOMETPHI;
4 — peyKTOp JIaBieHUs; 5 — QUIBTPBI; 6 — HACOC-OCYIINUTENb; / — APOCCEb,
8 — perymsTop nepenaaa qaBieHuid; 9 — AIEKTPOHHBIN OJI0K
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["a30oBbIe MOTOKM MEXIy 3jaeMeHTaMu Osioka IIJ] mmeror cnenyromiee Ha-
3HAYCHHUEC:

Mmo/1ava BOJOPO/Ia U3 PEryJsaTopa Mepenana AaBICHUA B IPOCCEb;

moj1aya BOAOPO/Ia U KOHTPOIUPYEMOTO BO3/IyXa U3 APOCCENS B TaTUUK;

YBEJIMYCHHE CKOPOCTH OTOOpa BO3MyXa W3 TMOMEIICHHS W YMCHBIICHHE
BpEMEHU 3aIa3bIBaHKs ra3oananu3aropa (0e30macHbIi MOTOK);

mojada CXKaToro BO3MyXa W3 PEAyKTOpa IaBJICHUS BO3JyXa B HacoC-
OCYIIIUTEIIb;

mojiIada BO3yXa JUIsl TIOJJIEpKaHUus TOPSHUSI U3 HACOCA-OCYIIUTENS B JaT-
YUK;

BBEIOPOC TIPOAYKTOB CTOPAHUS U3 AATUYNKA B HACOC-OCYIITUTEb.

HNoHW3aMOHHBIA TOK MU3MEPSETCS MOJYIMPOBOJHUKOBBIM YCHIIUTEIEM II0-
CTOSTHHOT'O TOKa C TTIOPOTOBOM PETUCTpPAIMEH CUTHAA, BBITIOJIHCHHBIM TI0 CXEME
C mpeoOpa3oBaHUEM CHTHAJA MOCTOSHHOTO TOKAa B CUTHAN MEPEMEHHOTO TOKa C
MOCJICTYIOIIUM JIETCKTUPOBAHUEM.

Yceunurenb COCTOUT W3 HM3MEPHUTEIBHOTO PE3UCTOpPa aBTOTEHEPATOPHOTO
npeoOpa3oBaTes, MPEACTABISIIONIETO COO0M TEHEPATOP C MOIYJIATOPOM B IICTIH
oOpaTHOM CBSI3M, YCWJIHTENS HAMpsHDKEHUS MEPEeMEHHOTO TOKa, NEeTEeKTopa, Ha-
TPY’)KCHHOTO Ha DJJIEKTPOMArHUTHOE pelie, ¥ HWCTOYHHKA KOMIICHCAIIMOHHOTO
OTIOPHOTO HATIPSKEHUS.

B snextpoHHOM 0510KE€, CMOHTUPOBAHHOM B KOPITYCE, PACIIOJIOKEHBI. YCH-
JUTENIb TIOCTOSTHHOTO TOKA, BBIIPSIMUTENM MUTAHUS MOHU3AIMOHHOW KaMephl U
YCHJIMTEISI, UICTOYHUK MTUTAHUS 32)KUTAIOIET0 AJIEMEHTAa M HHIUKATOP TJIAaMEHHU.
Ha nanenu Onoka pacnosioxensl: Tym6Onep "BKIIFOYEHA CETb" ¢ curnanb-
HOM JTaMITO¥, KHOTIKA 3)KUTAaHUS U WHIUKATOP IUIAMCHHU.

Jatunk razoananuzatopa CJIK BbITIOTHEH B3pHIBOOE30OIMACHBIM C YPOBHEM
B3pbiBo3amuThl 1EXdibSIICTS. DnekrpoHHBI 0JIOK UMEET HOPMAJIbHOE HCIIOJI-
HEHUE W JIOJDKCH YCTAHABIIMBATHCS B HEB3PHIBOOIACHBIX MOMEIICHHUSIX Ha pac-
crostHMH OoT Aarduka 10 100 M.

4.4, I[I/IHaMI/I‘leCKI/Ie XAPAKTCPUCTUKH aBTOMATHYCCKUX
rasoaHa/Jiu3aTopoB

[Tokazanue razoaHanuszaTropa JIOJDKHO COOTBETCTBOBATH JACHCTBUTEIbHOMN
KOHIIEHTPALMK U3MEPSIEMOro KOMIoHeHTa. OIHAKO Ha Pe3yJabTaThl U3MEPEHUS
OOJIBIIIOE BIIMSHUE OKa3bIBAIOT MapaMeTPhl COCTOSHUS . TIPEXK/Ie BCEro TeMIiepa-
Typa, JIaBJICHUE, a TAKKE€ U3MEHEHHE KOHIEHTPAIMU COMYTCTBYIOIIMX KOMIIO-
HEHTOB. B HEKOTOpBIX Clydasx Ha MOKa3aHHWE razoaHaan3aTopa BIUSET U3MEHE-
HUE pacxonaa. [ MHOTMX aHAJIM3aTOPOB HEOOXOIMMO CTAOMIM3UPOBAThH Ha-
MPSDKEHUE DJIEKTPUYECKOTO MUTAHUS M UCKJIIOUUTH BIMSHUE KOJICOaHUM 4acTo-
TBI CETH.
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BnusiHue Temneparypsl Ha MOKa3aHUS aHAIA3aTOpa OOBIYHO YCTpPAHSETCS
TepMocTaTupoBanreM win AuddepeHImaIbHbIM U3MEepeHreM. B HeKOoTopbhIX
ClIy4asix MPUMEHSIOTCS CIelUalibHbIe CIIOCOOBI JJIsI YCTPAHEHUsI BIUSHUS KOJie-
OaHul TeMIiepaTyphl U IaBJICHUS HA MTOKAa3aHUs Tpuoopa.

BnusiHue temnepatypsl Oyner TeM ciadee, 4yem OOJbIlIe TONOJHUTEIbHOE
CONPOTHUBJIEHUE 10 CPABHEHUIO C BHYTPEHHUM COINPOTHBICHHEM H3MEPHUTEINb-
HOU cucTembl. OOBIYHO ra30aHAIN3aTOPbl U U3MEPUTENIbHBIE PUOOPHI yCTAHAB-
JUBAIOT B MECTax, HanOoyiee 3alIUIICHHBIX OT KojebaHuil temneparypsl. Eciau
MOKa3aHMs ra30aHaan3aTropa 3aBUCAT OT JaBJIEHUS, TO HEOOXOAUMO YUUTHIBATh
M3MEHEHUsI 0apOMETPUYECKOTo JAaBJICHUS, a B OTIEIbHBIX CIydasX U BIUSHUE
BBICOTHI HaJ ypoBHeM Mops. Hampumep, npu pasHuile BbICOTHI HaJl YPOBHEM
MOpsI IO CPaBHEHHUIO C MECTOM, IJ€ ra3oaHaiu3arop ObUl OTTpagyHpoOBaH, B
10 M atMocdepHOe maBieHHE BO3ayXa m3MeHUTCs nmpumepHo Ha 0,12 %, u Ha
TaKo€ K€ 3HAUCHUE MOXXET U3MEHMUTHCS MOKa3aHWe razoaHanuzaropa. llpu us-
MEHEHHUH BBICOTHI Haj ypoBHeM Mops Ha 500 M ommbKka coctaBiseT okosio 5 %.

KonunuectBo nmogaBaeMoil Ha aHAIU3 CMECH SIBJISIETCSA TaK)Ke BaXKHBIM (pak-
TOPOM, CKa3bIBAIOIIMMCSA Ha TOYHOCTU aHajau3aTtopa. BbIOOpPOM KOHCTPYKIIHA
ra30aHali3aToOpOB y/IaeTCsl UCKIIIOUUTh BIMSHHUE pacxoja Ha mokaszaHusi. Oco-
OEHHO ATO KacaeTcs ra30aHajln3aToOpoOB, PabOTAOIIUX 10 TPHHIMITY TEIIONPO-
BOJITHOCTH WJIM TEIUIOTHI peakiuu. Eciu mpuMeHeHbl Tak Ha3biBaembie AU dy-
3MOHHBIE KaMephl, TO BIUSHHUE pacxoja OyaeT MuHUManbHbIM. HaoGopot, npu
MCIIOJIb30BAaHUU NPOTOYHBIX KaMep HEOOXOAMMO O0€CleYuTh TOYHOE MOAJEp-
aHUE pacxo/a.

["a3oananu3aropsl NpeaHa3HAUEHBI ISl U3MEPEHUSI BEJIMUMH, KOTOPhIE U3Me-
HSFOTCSI BO BpeMeHU. Mex Ity 0TOOpOM MpoObI U JTOCTIKEHUEM KOHEYHOTO (ycTaHo-
BUBIIIETOCS) 3HAYCHUS BCETZIa MPOXOIUT BPEMs, KOTOPOE HEXKEIATeIbHO TPH HC-
MOJIb30BAaHUM aHAJIM3aTOPOB B CXEMax aBTOMATUYECKOIO PETyJIMPOBAHUS, TTOCKOIb-
Ky OHO YXY/IIAET YCTOWYMBOCTh PErYJIMPOBAHUS MPU CUTHAJIM3ALMU O HAIMYUH TO-
PIOYMX MAapOB WJIM Ta30B B MPOM3BOACTBEHHBIX IMOMEIICHUAX U HA OTKPBITHIX ILJI0-
njaikax. B oOuiee Bpems 3ama3ibIBaHUSIM aHAIU3aTOpa BXOAUT TPAHCIIOPTHOE 3a-
na3JpIBAHKUE W BPEMsI 3ama3/IbIBaHKs NToKa3aHuii aHanmm3aropa [11]:

Tsan = Trp T Tsamras: (4.12)

TNIE Tsen — OOILEE BpeMs 3amas3AblBaHMA; Ty, — TPAHCHOPTHOE 3ala3lblBaHMUE;
Tsanra; — BPEMS 3aIa3/IbIBaHUS Ta30aHAIN3aTOPA.

TpancnopTHoe 3amas3gpiBaHUE — 3TO BpeMsi, HEOOXOJIUMOE JI TPaHCIOp-
TUPOBAHUS aHAIIU3UPYEMOM CMECU OT MecTa 0TOOpa MpoObI JO BXOJa B KOPIYC
razoaHajau3aTopa.

TpancnopTHOE 3an1a3ABIBAHUE T, ONPEAEIAETCA 10 opMyIIe

_Sol
T = R (4.13)
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rie | — mHa mogBosIero TpyoonpoBoa, M; P — IaBjieHue B Tpyoorposoe, [a;
S — momans ceverus Tpydbomnporoaa, M*; Q — pacxos mpoowI, JI/C.

B o6miee 3anma3apiBaHre BXOAUT U 3ara3/blBaHUE MOKa3aHUI razoaHain3a-
TopoB. Kaxxap1ii Ta30ananmm3aTop 00IaaeT ONMpeeICHHBIM 3ala3IbIBAHIEM I10-
Ka3aHWi, KOTOPOE 3aBUCUT OT MPHUHITUTIA €T'0 IEUCTBUS U OT €T0 KOHCTPYKIIHH.

["a3oaHanmu3aTop MOXXHO TPEACTaBUTh B BHUJAEC MHOTOEMKOCTHOTO 3BCHA,
00pa30BaHHOTO IOCJIEIOBATEILHO COCTMHCHHBIMA €MKOCTSIMU M COIPOTHBIIC-
HUSMH. J[MHaMHYeCcKue CBOMCTBA TaKOTO 3BEHA MOYKHO C JIOCTATOYHOUN TOYHO-
CTBIO BBIPA3UTh JIMHEHHBIM TU((HEepEeHIINATEHBEIM ypaBHEHHUEM C TTOCTOSHHBIMU
kodhpummernTamu. st 3BeHa ¢ N €MKOCTSIMH, T.€. JJISI CUCTEMBI N-TO TOpsIKa
MOXHO Hamucathb cieayroiiee nuddepeHnnaibHOe YpaBHEHHE:

any"+an1y" .. +ay +ragy’ = X, (4.14)

r7e y — BBIXOJHAs BeauurHa (IIOKa3aHHe aHAIM3aTopa); X — BXOAHAs BEJIUMYHMHA
(HampuMep, y aHaIM3aTOpa — 3TO KOHIICHTPALMS); 8n, 8n.1, 81, Qg — HOCTOSHHBIC
ko3 urmentsr; Y, y”'l, yl, y0 — COOTBETCTBYIOIIUE MPOU3BOAHBIC BBIXOIHOMN
BEJIMYHHEI.

Kaxxplii razoaHann3aTop SBJISETCS CTATUYECKOW CUCTEMOM, T.€. MPH CKad-
KOOOpa3HOM M3MEHEHUH HM3MEPSIEMOM BEIWYUHBI 10 HEKOTOPOTO 3HAYCHHUS T10-
Ka3aHHWE aHaJIu3aTopa TaKXKE YCTAHABIMBACTCA HAa COOTBETCTBYIOIIEM HOBOM
3HAYCHUM.

4.5. YeaoBus IKCILIYaTallui U MpaBuJjia YCTAHOBKHU ra3soaHa/in3aTopoB

YcnoBust SKCIITyaTamnuy, 0COOCHHOCTH MOHTa)Ka M TIOPSIOK YCTAHOBKH aB-
TOMATHYECKUX CTAIMOHAPHBIX Ta30aHATN3aTOPOB-CUTHAIN3ATOPOB pETiIaMeH-
TUpoBaHbl '[IpaBunamu noxkapHoi 0€30MaCHOCTH MPU IKCILTyaTallUU MPEAIpH-
ATUH XUMHYECKOM mpombinuieHHOCTH' ' (BHD 5-79), "OOmmmu mnpasmiaMu
B3PBIBOOE30MACHOCTH JJII B3PHIBOMOXKAPOOTACHBIX XUMUYECKUX, HEPTECXUMHU-
yeckux U HedrenepepadarpiBatonux mpoussojacts ([15-09-170-97)", "Tpedo-
BaHUSAMHU K YCTAHOBKE CHTHAIM3aTOPOB ¥ razoaHaim3aropoB’ (TY-ra3-86) u un-
CTPYKIUSIMH 3aBOJIOB-U3TOTOBHUTENICH. B COOTBETCTBUM C ATUMHU IOKYMEHTAMU
MIPOCKTHBIC OPTaHM3AIMN OIMPEACISIOT THUIl, KOJMYECTBO Ta30aHAIM3ATOPOB H
MecTa 0TOopa Mpod raz3onapoBO3AYIIHBIX CMECEH C YYETOM MECTHBIX YCIOBHUIA,
(GUBUKO-XUMUYECKAX W B3PHIBOTIOKAPOOMACHBIX CBOWCTB OOpaIiaromuxcs Be-
MIECTB ¥ TEXHOJIOTHYECKUX OCOOCHHOCTEN TPOU3BOJICTBA.

brokn curHanmzanuyu W MUTAHUS Ta30aHAJIU3aTOPOB HM3TOTABIMBAIOTCS B
0ObIKHOBEHHOM uctoiHeHnn ¢ MapkupoBkoit |IPO0 wmm 1P20 mo 'OCT 12997-
84 u MoKHBI OBITh YCTAHOBJIEHBI 32 TPEIeIaMU B3PBIBOOTIACHBIX 30H. JlaTumku
1 OJIOKHM TaTYUKOB BBIMTOJTHEHBI B3PHIBO3AITUIIICHHBIMUA C MAPKUPOBKOU B3PHIBO-
samutel |IEXAIICT4 wim IExdiblICT6 no T'OCT 12.2.020-76 1 MoryT 3KCIuTya-
TUPOBATHCS BO B3PHIBOOIACHBIX 30HAX MOMEMICHUI BCEX KJIACCOB U HAPYKHBIX
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ycTaHOBOK coryiacHo "TIpaBuiam ycrtporictBa 3iekTpoycTaHoBok' ([1YD) u
IPYTUM JIOKYMEHTaM, PEerJaMEHTHUPYIOIIUM MPUMEHEHHUE 3JIEKTPOoOOpy10Ba-
HUS BO B3PBIBOOMACHBIX YCIOBUSIX.

Conep:kaHne MEXaHMYECKHUX, arpPECCUBHBIX MPUMECEH: XJIopa, cepbl, (oc-
(dbopa, MBIIIbSIKA, CYPEMBI U UX COEMHEHHUIN B OKpYKaIOlIel U KOHTPOJIUPYEMOM
cpejie, OTPABIAIONINX KaTaJTUTUYECKN aKTUBHBIE AJIEMEHTHI JaTUNKa, HE IOJKHO
MPEBBINIATH MPeIeIbHO JOMyCTUMBIX KoHeHTpanui (ITJ1K).

ABTOMaTHUYECKHE Ta30aHATIU3ATOPBI MOTYT JKCIUTyaTUPOBAThCS B CIEAYIO-
[IUX YCITOBUSX:

TeMIepaTypa OKpyKaromel 1 KOHTPOJIUPYEMOU CPEABI:

oT =45 no +50 °C — w1 1aTYNKOB;

oT +1 no +50 °C — g 6;10Kka qaTynka 1 0JI0KAa CUTHAITHU3AINN U TUTAHUS

OTHOCHUTEJIbHASl BIQXKHOCTh OKPYXAIOIIEH M KOHTPOJIUPYEMOW Cpeabl A0
90 % mpu Temmeparype 25 °C.

['a3oananu3aTopbl, YKOMIUIEKTOBAHHBIE JAaTYMKAMHU C MPUHYIUTEIHLHOU
nojavyeil KOHTPOIUPYEeMOU cpelibl, TpeOyIOT HAJIMYUSI B MECTE YCTAaHOBKHU JIaT-
YHMKa JIMHUM CXaTtoro Bo3ayxa aaeinenueM ot 0,25 mo 0,6 MIla (ot 2,5 no
6 KFC/CMZ). OOBeMHBIN pacxoa KOHTPOJIUPYEMOH CpeJibl Yyepe3 AaT4uK, B COOT-
BETCTBUU C TEXHUYECKUM OMNHCAaHWEM MpuOopa, yCTaHaBIMBAETCS B Mpeaenax
25 — 48 /4.

Cormacao TVY-ra3-86, curHamm3aTopsl JOB3PHIBOOMACHBIX KOHIICHTPAITHMA
HEOOXO0JJMMO YCTaHaBIMBATh BO B3PBIBOOIMACHBIX 30Hax kiaccoB B-la, B-10,
B-1r, a Takxxe B 3arfny0JICHHBIX TOMENIEHUSX C HOPMaJIbHOU CpeIoi, KyJia BO3-
MOXHO 3aT€KaHHE TOPIOYMX ra30B U mapoB. Bropuunblie mprubOpsI razoaHannza-
TOPOB JOJIKHBI aBTOMAaTUYECKH BKJIIOYATh CBETO3BYKOBYIO CUTHAJIM3ALIMIO, OIO-
BEIIAIONIYI0 O HAJIMYHUM OMACHBIX KOHIEHTPAIMI B3PHIBOOMACHBIX U BPEAHBIX
BEILIECTB.

B cnydasx HeoOXOAMMOCTH, ONpeAesisieMO MPOEKTHON OpraHu3aluen, OT
MMITYJIbCa JTAaTYMKOB JOB3PBIBHBIX KOHIICHTpAIMi MpeaycMaTpUBAETCsl aBTOMa-
TUYECKOE OTKIIIOUEHUE TEXHOJOTHUYECKOro 000PYIOBaHUS WU BKIIOUEHHUE CHC-
TEMBbI 3alUTHIL.

CBETOBOM M 3BYKOBOW CUTHAJbl O HAIMYUU B3PBIBOOIIACHBIX KOHLIEHTpPA-
IMNA MOAAIOTCS JIsl TOCTOSIHHO OOCITY>KMBAaE€MbIX IMMOMEIIIEHUI — B 3ara30BaHHOE
MOMEIIeHUe, ISl IEPUOTUYECKH 00CTYKMBAEMbIX MMOMEIIEHUH — y BXOJa B TO-
MeleHue. JlaHHble CUTHAJbBI TakXe OJHOBPEMEHHO MOJIAI0TCA B ONEPATOPHYIO
WJIU YHKT YIPaBJIEHUS MPOU3BOJACTBEHHBIM KOMILJIEKCOM.

CurHanel o cpabaTblBaHUU JAaTYMKa CUTHAIM3ATOPA JIOB3PBIBHBIX KOHIIEH-
Tpalui, yCTaHOBJIEHHOIO Ha OTKPBHITOM IUIONIAAKE, HEOOXOAMMO MOJaBaTh B
OMEpPATOPHYI0 WM MYHKT YOPABICHUS MPOU3BOJICTBEHHBIM KOMILIEKCOM —
CBETOBOM Y 3BYKOBOI; HA OTKPBITYIO IUIOMIAJIKY — TOJIBKO 3BYKOBOI.
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CeeroBas curHanuzanus oGopmisieTcs B BUJE CBETOBOrO TabJio, yCTaHaB-
JMBAEMOT0 B XOPOIIO 0003pEBAEMOM MECTE, OTAECIBHO OT CUTHAIU3AIMU Tapa-
METPOB TEXHOJIOTHYECKOTO KOHTPOJISL.

B npou3BoACTBEHHBIX MOMENMICHUSIX C HAJIMYMEM aBApUNWHON BBITSKHOU
BEHTWISIIIUU OJIOKM CUTHAJIM3ALUU U MUTAHUS OJIOKUPYIOTCS C ITyCKOM aBapuii-
HOM BeHTW siuKM. OHA JOJKHA aBTOMATHYECKH BKJIIOUATHCS B paboTy MpH cpa-
OaThIBaHUU JATYUKOB Ia30aHATN3ATOPOB.

MoOHTaX ra30aHaanu3aTOPOB M MOJBOJ AJIEKTPUUYECKUX LIENEH K HUM MPO-
BOJIUTCSA B CTPOTOM COOTBETCTBUHM C JACUCTBYOMMMU "MHCTpyKIIMEH MO MOHTa-
Ky DJIEKTPOOOOPYIOBAHUSI CHIIOBBIX U OCBETUTENBbHBIX II€MEH B3PHIBOOMACHBIX
308 BCH-332-74/MMC-CCCP", m1.4.3 11Y3-2000, rin.93-13 "Dnekrpoycra-
HOBKH B3pbiBoOonacHbIX npou3BoAcTB [ITO IITh" u ¢ Texunueckum onucaHuem
Ha npuOopsl. [Ins coennHenus qaTyuka ¢ 6JJ0KOM CUTHAlW3allui U TUTaHUs pe-
KOMEHIyeTCS MCIOJb30BaTh Kabens Tuma PIIIID 4x1,5 (PITIIE 4x1,5) wuoun
M000M APYrol YeThIPEX>KWIbHBIM KaOelnb C Hapy>KHbIM JUAMETPOM HE MEHEe
0,8 1 me 6omnee 12,5 MM U CONPOTUBIICHNEM KaXkI0H Kuibl He Ootiee 8 — 10 Om
MpU JUIMHE, PaBHOM PACCTOSHUIO OT JaTyuka A0 OJIOKa CUTHAJIM3AlUU U MUTa-
HUS. DJIEKTPUUECKOE COMPOTUBICHUE M3OJAIMM LIeTNeil aTyuKa JOJKHO ObITh
He meHee 20 MOw.

Kaxxapiii 010K cUrHaaIM3aliid U OUTAHUS 3a3€MIIIETCS C IIOMOILBIO 3a3€M-
JSIIOLIET0 32KHMa MEIHBIM IIPOBOLOM cedeHHeM 2 — 3 MM°. CONpOTHBICHHE
LEMH 3a3€MJICHUS TOJKHO COCTaBIATh He Oosee 4 Om.

VYcraHaBnMBalOTCS ra3oaHaau3aToOpbl B Hanbojee OMacHbBIX MPOU3BOJICT-
BEHHBIX IMOMEIICHUSIX C TOYKH 3PEHUS] BO3MOXKHOCTH OOpa30BaHUS B3PHIBO-
OIMAaCHBIX CMecel (KOMITPECCOPHBIC TOPIOYHX Ta30B, HACOCHBIC CIKUKCHHBIX Ta-
30B, HACOCHBIE U CKJIQJICKUE MOMEIICHUS JIETKOBOCIUIAMEHSIOMINXCS U TOPIOUUX
xuakocrei). [ToaToMy oTOOpP MpoO KOHTPOJIUPYEMOI'O BO3JIyXa K JaTYHKaM
CUTHAJIM3aTOPOB U ra30aHAIM3aTOPOB MpeaycMaTpUBAETCS B MecTax Hamboliee
BEPOSITHOTO BBIJICTICHUS M CKOIUICHUS Ta30B M MApOB B 3aBUCHUMOCTH OT HX
CBOMCTB, KOJIMYECTBA, & TaKKe€ KOHCTPYKTHUBHBIX OCOOCHHOCTEH TEXHOJOTHYE-
CKOTO 00OpYIOBaHUS C COOTIOJICHUEM TP ITOM YKa3aHUW, U3JI0KEHHBIX B TI1.2
TVY-ra3-86.

B nomelneHusIXx KOMIPECCOPHBIX AATUUK CUTHAIU3ATOpa yCTaHABIMBACTCS
y KaXJIOr0 KOMIIPECCOPHOTO arperata B pailoHe BO3MOKHBIX MUCTOYHUKOB yTe-
YeK NepeKaunBaeMou cpenbl (CaabHUKH, JaOMPUHTHBIC YIUIOTHCHUS M T.1.) Ha
paccrosiHuu He 6osiee 1 M (110 TOPU3OHTAIH) OT HUX.

B nomenieHusX HACOCHBIX CKMXKEHHBIX ra30B MOHTUPYETCS OJIUH JaT4YHK
CUTHAJIN3aToOpa JOB3PHIBHBIX KOHIIEHTpAIM HAa HACOC WUJIM TPYMIy HACOCOB MpHU
YCJIOBUH, €CJIM PACCTOSIHUE OT JaTyuKa J0 HaumboJiee yAaJIEHHOTO MecTa BO3-
MOJKHBIX YT€UYCK B 3TOH TPYIIIIe HACOCOB HE MPEBhIaeT 3 M (110 TOPU3OHTAIIH).
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B nmomMemeHnsx HaCOCHBIX JITKOBOCIUTAMEHSFOIIUXCS KUTKOCTEH, a TaKKe
B JIPYTHX B3PBIBOOIIACHBIX MOMEMICHHUSIX MPEAYyCMAaTPUBACTCS OJHO TPOOOOT-
OOpHOE YCTPOWCTBO CHUTHAIU3AaTOPa JOB3PBIBHBIX KOHIIEHTPAIIMH HA TPYIITY Ha-
COCOB, anmapaToB WX JIPYyroro o0OpyAOBaHUs, MPU 3TOM PACCTOSHUE OT IPO-
000TOOPHOIO yCTpOKCTBA A0 HanboJiee yIalleHHOW TOYKH BO3MOKHBIX YTEUYEK B
ATOU rpyIiNe HACOCOB, alapaToB WU APYroro 00Opya0BaHUS HE JOJKHO Mpe-
BbIATh 4 M (1o ropu3oHTanm). [IpuMep pa3MenieHus NTaTYMKOB CHTHAIA3ATO-
POB BO B3PBIBOOTIACHBIX TOMEIICHHSIX PUBENICH Ha pHC. 4.6.
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Puc. 4.6. [Ipumep pacronoxeHus JaTIMKOB CUTHATU3aTOPOB JOB3PHIBOOMACHBIX
KOHIICHTpAIMii B HACOCHBIX CoKMKEHHBIX ra3oB u JIBXK (M:100):
O — MecTa ycTaHOBKM JaTYMKOB; [] — Hacockl, nepekaunBatouiue JIBXK;
] — nacockl, mepekaunBarOIUE CKMKEHHBIE TA3bI

B 3arny0iaeHHBIX TOMEIIEHUSX HACOCHBIX CTOYHBIX BOJ, 0OOPOTHOTO BO-
TOCHA0KEHUS U JApP., KyJa BO3MOXKHO 3aTeKaHWE B3PHIBOOMACHBIX TA30B M MAPOB
M3BHE, a TAaKXKe CKIIAJCKAX MOMEMICHUIX pu XpaHeHuu B Hux JIBXK u roproumx
ra3oB YCTaHABIMBACTCA MO OAHOMY MPOOOOTOOPHOMY YCTPOMCTBY Ha KaXKIbIe
100 M? IUIOIIAAM IOMEILEHHS, HO HEe MEHEee OJHOTO JATYNKa HA ITOMEIICHHE.

[IpoGooTOOpHBIE YCTPOMCTBA CUTHATU3ATOPOB JOB3PHIBHBIX KOHIICHTpA-
IIUH Pa3MENIaloTCs MO BBICOTE MOMEIICHU B COOTBETCTBHH C INIOTHOCTHIO Ta30B
¥ mapoB 1o Bo3ayxy (npuinoxenue 1 TY-ra3-86) ciuemxyronmm o6pa3oMm:

MPY BBIICIICHUH JIETKHX Ta30B C TUIOTHOCTBHIO IO BO3AyXy HE MEHEe
1 — Hag UCTOYHUKOM,;

MIPU BBIJICJICHUH Ta30B € IJIOTHOCTHIO MO BO3AyXY OT 1 10 1,5 — Ha BrIicOTE
WCTOYHUKA WIIA HUXKE €TO;
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IIPU BBIJICJICHUU Ta30B U MapoOB C IJIOTHOCTHIO MO BO31YyXy Oojnee 1,5 — He
BeItre 0,5 M ot mona.

[Ipu HanmMuuU B MPOU3BOJICTBEHHOM IMOMEIIEHUU CMECH TOPIOYMX Tra30B U
MapoB C Pa3IMYHBIMU TJIOTHOCTSIMU MTPOOOOTOOPHBIE YCTPONUCTBA CUTHAIU3ATO-
POB pa3MEIIAIOTCS MO BBICOTE, UCXOJI U3 TJIOTHOCTH TOTO KOMIIOHEHTa CMECH,
s kotoporo BenuunHa cooTHomeHus C/HKIIP—naubonpmras, tme C-
KoHIeHTpanuss koMnoHeHTa B cMecu. HKIIP u C He3aBucuMO npyr oT apyra
MOTYT OBITh B JIFOOBIX €AMHUIIAX U3MEPEHUS, HO OJUHAKOBBIX JJIsI BCEX KOMIIO-
HEHTOB CMECH.

Ecnau ycraHoBKa CUTHAJIM3aTOPOB M Ta30aHAIM3aTOPOB MPOU3BOJUTCS B
MOMEIIEHUSX C HEIUIOTHBIMU WM PEHIeTYATBIMU MEXKIYITAKHBIMU TEPEKPHI-
TUSIMU, KOKIBIA 3TaX CIEIYyET pacCMaTpuBaTh KaK CaMOCTOSITENIbHOE MOMeEIlle-
Hue. Jlomyckaercs (3a HCKIIIOUEHUEM KOMIIPECCOPHBIX U HACOCHBIX CYKUIKCHHBIX
ra30B) MPUMEHITh aBTOMATUYCCKHE MMEPSKITFOYATEIH JIJIS TIONEPEMEHHOMN T0/1a-
94U Npo0 KOHTPOJIHUPYEMOIO BO3JyXa OT HECKOJIBKMX TOUYEK O0TOOpa K OJHOMY
naTtuuky. [lpy 3TOM MepHOJUYHOCTh aHaIW3a ISl KaXAOW TOYKHM OTOOpa He
nobkHa mpeBbImaTh 10 MuH.

[MazonoaBoAsIIINE TMHUU K JAaTYMKAM CUTHAJIM3AaTOPOB M ra30aHaIU3aTo-
POB BBIMOJIHSIOTCA U3 KOPPO3UITHO—YCTONYUBBIX TPYO C BHYTPEHHHUM JUAMET-
pom ot 6 mo 12 mm. B mecte otbopa mpob aHamM3MpyeMoro BO3MyXa OHHU 3a-
KaHYMBAIOTCS OOpalieHHBIMA BHHU3 BOpoHKaMu BbicoTor OoT 100 mo 150 MM m
muamerpoM ot 50 mo 100 mm. Bpems 3ama3gpiBaHHs MOCTYIDICHUS MPOO K JaT-
YUKy 34 CUET JJIMHBI TA30M0IBOSIITNX TUHAN HE JOJKHO MpeBhImaTh 60 c.

[IpaBuiia pa3MelieHns TaTYUKOB ra30aHAIN3ATOPOB HA OTKPBITHIX TEXHO-
norudeckux ycraHoBkax (OTY) HECKOJIBKO OTIMYAIOTCS OT MPaBWII pa3Melle-
HUS JAaTYUKOB B MPOU3BOJCTBEHHBIX MOMENIEHUAX. DTO OOYCIOBJIEHO, BO-
MEPBbIX, BBHICOKOM BEPOSITHOCTHIO OOpa30BaHUs 30H B3PHIBOOMACHBIX KOHIICH-
Tpanuii Ha TpoMbliuieHHONH Tepputopun OTY kak npu HOpMmaibHOM (peria-
MEHTHOM) PEKHUME pabOThl TEXHOJIOTHYECKOr0o 00OpYyIOBaHUS, TaK W MPH aBa-
pUITHON pasrepMmeTH3anuy (ITOJIHOW MM YaCTUIHOM) aIrmapaToB, TEXHOJIOTHYE-
CKHX TPyOOIIPOBOJIOB, IIPHUBOSAIIEH K MTHOBEHHOMY BBIOPOCY OOJIBIIIOTO KOJIH-
YEeCTBA YIJIEBOJOPOAHOTO TOIUIMBA, 3ara30BaHHOCTH TEPPUTOPUU U 0Opa3oBa-
HUIO 00saka TortrBoBo3yIIHO#M cMecu (TBC). Bo—BTOphIX, OOJBIITNM YHCIOM
(bakTOpOB, BIMSAIOIINX HA PAacCCEMBAHHE B3PHIBOOMACHOTO 00Jlaka (CKOPOCTh H
HalpaBJICHHE BETpa Ha MOMEHT aBapHM, XapaKTEPUCTUKA U MPOU3BOJAUTENb-
HOCTh UCTOYHHUKA BBIOpOCA, pesibed MECTHOCTH, COCTOsSIHUE aTMOoc(hepsl U T..)
H, CJIEI0BATEIbHO, HEBO3MOXHOCTBIO TOUHO MPEACKa3aTh BpeMsi 00pa30BaHus U
KOOPAMHATHI 00JIaCTH CHTHAIBHON KoHIeHTparuu (5 — 50 % HKIIP).

Kpurepruem panrioHaJIbHOrO pa3MELICHHs] JATYUKOB HA MPOMBIIIJICHHON
TEPPUTOPUH SIBISICTCSI UCKIIIOYEHUE HEKOHTPOJIUPYEMOTO MEepPE/IBIKEHUs1 00a-
ka TBC 3a rpanuily TEXHOJOTHYECKON YCTAHOBKU U MPEAOTBPAIICHUE IEMTHOTO
MEXaHH3Ma Pa3BUTHUS aBapHUHU.
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Panunyc oOcnyxuBanus narunka R KOHBEKIIMOHHO—IU(PY3UOHHOTO THUIIA
XapaKTEePU3YyETCsl aHATTUTUYECKOU 3aBUCUMOCTHIO

0,5 0,25
v, -v;} _ |
R=| 27| | kKPZPagy| | (4.15)
U, rysiny P

rie p — pacCTOsSHHE OT MeCTa aBapuHWHOro BBIOpoca 10 JaTtyuka, Mm; Vi —
paccTosiHhe OT MeCTa aBapUHHOTO BbIOpOca A0 rpaHUlbl ycTaHOBKH, M; Uy —
CKOPOCTh BETpa, M/C; Y — yTroJl HalpaBJEHUs BETPOBOrO MOTOKA; P — MIIOTHOCTh
BemectBa B TBC, KF/M3; P, — IUIOTHOCTh BO3/1yXa, KF/M3; g — YCKOpEHHUE CBO-
GoxHoro nagenus, m/c’; H — Bicora o6maxka TBC, M; K — 0e3pa3MepHBbIil K0d(-
(hUITHEHT.

Pe3ynbTaThl UCCaeAOBaHUS JaHHON 3aBUCUMOCTH MMOKa3aJid, 4YTO BEIMYMHA
paguyca oOchyxkuBaHus R gartuMka razoaHaiau3atopa KOHBEKIIMOHHO—
muddy3nonHoTO THMA B cpenHeM coctabiser 10 m. JlaHHas BenwunHa 3aduK-
CUpOBaHA W B JEHCTBYIONIEM HOPMATHBHOM JIokyMeHTe TVY-ra3-86, ompene-
JS0IIEM TpeOOBaHHMS K YCTAaHOBKE CHUTHAIM3ATOPOB—TazoaHanin3atopoB. Co-
[JIACHO 3TOMY JAOKYMEHTY, IIPU Pa3MEILCHUH JAaTYMKa HA MPOMBIIUICHHON Tep-
putopuu OTY HeoOxoauMo coOIr01aTh CIEAYIOIINE TPEOOBAHM .

1. Pa3memniath JaTYUKH TOJIHKO HA TOM YaCTH IJIOIIAIM OTKPHITON YCTaHOB-
KH, TJIe pacIioyioKeHO 000pYAOBaHUE C B3PHIBOMOKAPOONACHBIMU MPOAYKTaAMHU.

2. bmkaiimuie TaTIYNKU HE TOJDKHBI yIAIsAThCs OoJiee 4eM Ha 6 M OT BHEI-
HEro NMepUMETpa OTKPHITOM YCTAHOBKH B CTOPOHY PAacHoiiOKeHUsI Ha HEl 00opy-
JOBaHUs, 32 UCKIIOYEHUEM CIIy4yaeB, Korja o00pyJ0BaHUE HE MUMEET B3PBIBOIIO-
’KapOOMAaCHBIX MPOAYKTOB. J[aTUMKKU KaxI0ro MoCIeAyOIIero psiia Mo OTHOIIE-
HUIO K TIPEABIAYIIEMY Py AaTYMKOB JOJKHBI ObITh CABUHYTHI HA BEIMYMHY UX
pannyca 0OCITy>)KHBaHUS, T.€. PACIIOJIOKEHBI B IIAXMAaTHOM Topsiake (puc. 4.7).

_y%6

Puc. 4.7. IlpumepHbIil IOPSIAOK PACIIONOKEHUS TaTYMKOB CUTHAIU3aTOPOB
JOB3PBIBOOIIACHBIX KOHIICHTPAIHiA Ha OTKPBITO# yctaHoBke (M:500):
O — mecra ycTaHOBKH JaTYHKOB; A - npoctpancTBa ("MepTBbIe") 30HBI,
KOTOPBIC HE CIIEYET YUUTHIBATh MIPU PACCTAHOBKE TATYUKOB
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3. JlaTunky CHUTHAIM3aTOPOB JTOB3PBIBHBIX KOHIIEHTPAIMH CIENyeT ycTa-
HaBJIMBaTh B MECTax HauOoJyiee BEPOSITHOT'O BBIJACICHUS U CKOTUICHUSI TOPHOYUX
MapoB U ra30B, HO BO BCEX CIIydasX pajnyc OOCITYy>KHMBaHUSI OJTHOTO JaTYUKa HE
nomxeH npeBbimaTth 10 M. [Ipu rpadudeckom onpeaeneHnn TpeOyeMOro KOJH-
YecTBa JATYMKOB 0Opa3yromuecss MEXAy KpyraMu 30H 3alllUThl IPOCTPAHCTBA
(«MepTBbIC 30HBI»), HE 00CTY)KUBAaEMbIC TaTYNKAMH, YIUTHIBATh HE CIICIYCT.

4. JlaTyuK¥ CUTHAIIM3aTOPOB CIEAyeT pacmosaraTh Ha BeicoTe 0,5 — 1 M oT
HYJIEBOW OTMETKH.

5. Ha MHOTosipyCHBIX OTKpPBITBIX ATa)XKEpKaxX JATUYMKHU YCTaHABIUBAIOTCS
TOJIBKO Ha HYJIE€BOM OTMETKE.

6. [lo mepumeTpy HapYKHOW YCTaHOBKH, OOpAIIEHHOMY K Ie4aM, JOJDKHO
OBITh YCTAHOBJICHO HE MEHEE OJHOTO JaTuMKa Ha Meub, IPU ITOM JATUUKU CUT-
HaJU3aTOPOB YCTAHABIMBAIOTCA MPOTHUB KAXKJ0M CTOPOHBI Me4H, 0OpAIIEHHON K
OTKPBITOM YCTaHOBKE.

/. PaccTosiHue OT MecTa pacloiOoKEeHHs TaTYUKOB CUTHAIU3ATOPOB /10 Tie-
4yell JOJKHO OBITh HE MeHee 15 M.

8. B OTKPBITBIX KOMIPECCOPHBIX TOPIOYHMX Ta30B, HACOCHBIX CIKIKCHHBIX
ra3oB U JIETKOBOCIUIAMEHSIOIIMXCSI )KUIKOCTEN, HACOCOB, PACCPEAOTOUYEHHBIX MO
YCTAHOBKE JaTYMKU CUTHAJIM3aTOPOB JOB3PBIBHBIX KOHIEHTpALMi yCTaHABIU-
BAIOTCSl AHAJIOTUYHO JaTYWKaM B KOMIIPECCOPHBIX M HACOCHBIX, PACIOI0XKEH-
HBIX B IPOU3BOJICTBEHHBIX TOMEIIICHUSX.

K OTKpBITBIM HACOCHBIM U KOMIIPECCOPHBIM OTHOCSTCS:

a) HACOCHBIC W KOMIIPECCOPHBIC, PACIIOIOXKCHHBIC HAa OTKPBITHIX ILIOMIAJ-
KaX WJIU N0JI HaBECaMH C YaCTUYHBIM OrpakJI€HUEM OOKOBBIX CTOPOH;

0) HACOCHBIC C YACTUYHBIM OTPaXKJICHUEM OOKOBBIX CTOPOH, PACIIOJIOKCH-
HBIE TIOJ1 TOCTAMEHTOM OTKPBITBIX 3TAXKEPOK;

B) HEOTAIUITMBAcMble KOMITPECCOPHBIE CO ChEMHBIM HJIM Pa3BUTAFOIIAMCS
orpaxaeHueM OOKOBBIX CTOPOH.

9. Ha cnmrBOHAMMBHBIX ACTaKaax CIeIyeT YCTAaHABIMBATH OJUH JATYHK HA
JIB€ IIUCTEPHBI HAa HYJIEBOM OTMETKE BJAOJb KaXKJ0ro ()poHTa HAJIMBA U CIUBA.
[Ipu nByXCTOpOHHEM (PPOHTE HAJIKMBA WJIM CIWBA JIATYMKHU pacroliaraTh B IIax-
MaTHOM MOPSJIKE.

4.6. ABTOMaTHYeCKH KOHTPOJIb 3aNIbIJIEHHOCTH BO3AYIIHON Cpebl
HA MPOMBIILJIEHHBIX 00bEKTAX

OnHUM U3 UCTOYHUKOB 3arpsi3HEHUs] BO3AYIIHOTO OacceilHa MPOMBIILICH-
HBIX O0BEKTOB M BO3AyXa IMPOW3BOJCTBCHHBIX MOMEIICHUH (II€XOB, CKIAI0B U
T.I.) SABJISICTCS M BIJ b . [IBIIBI0 HA3BIBAIOT JUCTICPCHYIO CHCTEMY, COCTOSIIYIO U3
MEJIbYANIINX TBEPBIX YAaCTUL, HAXOASIIMXCS B ra30BOM Cpelle BO B3BEIIEHHOM
COCTOSIHUU. MOKHO BBIIENTUTh aTMOC(EPHYI0 M MPOMBIIUIEHHYIO MbUIb. [Ipo-
MbluleHHas nollb 00pa3yeTcsi B pe3yJbTaTe MPOU3BOACTBEHHBIX IMPOIECCOB.

73



Ammocghepnas nolas BKIIOYACT MPOMBIIUICHHYIO (00pa3yroNIylocs BCIICACTBHUE
3arpsi3HEHUs aTMOC(HEpPHOTO BO3/AyXa BbHIOpOCAMHU MPOMBIILICHHBIX MPEeANpU-
ATUH) W €CTECTBEHHYIO, BO3HHMKAIONIYIO TPU BBIBETPUBAHWU TOPHBIX TOPOJI,
BYJIKAHUYECKAX U3BEPKEHHI, BETPOBOM 3pO3UU 3eMeNb U T.1. K mpomblIluieH-
HBIM TPENPUATHIM, BBIOPACHIBAIOIINM MBI B aTMOchepy U B 00BEM mpous-
BOJICTBEHHBIX IIOMENIEHUM, OTHOCATCS MPEANPUATHS YEPHON METAJUIypruu, Te-
IJIOPHEPTeTUKH, XUMUUYECKOM, HedTenepepadbaTsiBaromield, KepaMUUYECKOM,
TOPHOPYAHOM, TEKCTUIBHOW, MUIIEBOM U pANa APYTHX OTPACIEH MPOMBIILICH-
HOCTH.

Bonbioe kKonnyecTBO B3BEIIEHHOUW MbUIM 00pa3yeTcsl B pe3ysbTaTe pado-
ThI MEXaHU3MOB yJIAPHOTO JACHCTBHUS (IPOOMIIOK, MEIBHHUII, Pa3pbIXJIUTENICH), a
TAK)K€ MAIllMH U YCTAHOBOK, JIEICTBHE KOTOPBIX COMPSXKEHO C HAIUYUEM BO3-
AYIIHBIX MMOTOKOB (ITHEBMOTPAHCIIOPTA, CEMAapaTOPOB M T.II.), Y3JIOB 3arpy3Kd H
BBITPY3KHU U3MEJIBUEHHOM MTPOAYKINH, TPAHCTIOPTEPOB U AP .

[Tbu1b B BO3JyX€ MOKET OBITh MPUYMHOM psAna 3a00JieBaHUMN 4YEIOBEKa U
MPUHOCUT 3HAYUTENbHBIN COIMaIbHbIN yiep0. MHOrue mbui BO B3BEIICHHOM
COCTOSIHUU CITOCOOHBI 00Pa30BBIBATH B3PHIBOONACHBIE KOHIIEHTpaluu. Bennuu-
Hbl KOHUEHTPAIMOHHBIX MPEIEIIOB BOCIUIAMEHEHUS NBUIEBO3AYIIHBIX CMECEU
3aBHUCAT HE TOJBKO OT XMMHYECKOTO COCTaBa BEIIECTBA, HO U B 3HAYUTEIBHOU
MEpe OT CTEMEHU HW3MEIbUYEHHOCTH MbUIM, €€ BIIAXKHOCTH, 30JIbHOCTA U T.J.
Hanbonee BaxHOE 3HAUCHHE MMEET HMIKHUN KOHIICHTPAIMOHHBIM Tpeen pac-
MPOCTPAHECHUS TJIAMEHU NBUIEBO3AYIIHBIX CMECEH, TAK KAK BEJIMYWHA BEPXHETO
Mpejiesia OY€Hb BBICOKA U MPAKTUYECKU PEAKO TOCTHKUMA.

3HAYNTENIbHYI0 OMACHOCTh MPEICTABIISIET U OCEBIIAsl MbLIb, IPU B3BUXpE-
HHAM CO3JIal0IIasi B3phIBOONACHBIE cMecu. CaMOBO3roparomas Mnbliib MOXKET BBI-
3BaTh OYaru CaMOBO3TOPAHUSL.

N3mepeHue KOHUEHTpALMK MbUIM SBISIETCS TPYAHOM 3amadeil. 1o 00y-
CJIOBJICHO TE€M, YTO MbUIb MPEJICTABISET COOO0I CIOKHYIO CUCTEMY, KOTOPYIO B
MIPOTUBOIOJIOKHOCTh Ta30BO3AYIIHOM CpE/I€ HENb3sl ONUCATh B JOCTATOYHOU
CTEIIEHU OJAHUM WM JABYMs IapameTpamu. [Ipexe Bcero, mpuib MOYTH BCErIa
ABJISIETCS TOJIUUCIIEPCHOM, T.€. XapaKTepusyercsl 0oJjiee WM MEHEEe LIUPOKUM
CIICKTPOM pa3MepoB YacTHIl (OT 17 o 10? MKM). IHTepBaJl KOHIICHTPAIWHA SB-
nsiercst emé Gonee mupokuM (ot 1° o 10° ) mr/m®. Kpome Toro, Gopma u pusu-
KO-XMMHUYECKUE CBOWCTBA YACTHII MBLJIU MOTYT OBITh CAMBIMU PAa3HOOOPA3HBIMH.
B03MOXHO 1 BpEMEHHOE U3MEHEHUE CBOMCTBA MbUIM. BCE 3TO MCKIIOUAET BO3-
MOYKHOCTb CO3/IaHUSI YHUBEPCAIBHOIO METO/IA U3MEPEHHSI KOHLIECHTPALMHU MTBLIH.
bostee Toro, neuierazoBast cpea sIBISETCS HEYCTOMYMBOU a3pOAUCIIEPCHOM CHUC-
TEMOM, a 3TO CO3AAET CYLIECTBEHHBIE TPYAHOCTH IMPU OINMPEICICHUN NbUIEBBIX
ATaJOHOB. B oTiiMumMe OT ra3oaHaIM3aTOPOB, KOTOPHIE OCHOBAHBI KaK HA XUMH-
YECKHX, TaK M Ha (PU3NYECKUX METO/IaX U3MEpPEHHUs], AJis MbUIEMEPOB MPEANoy-
TUTEJIbHBIMU SIBIIAIOTCA (DU3UYECKUE METO/bl KaK HamOoJiee MOJHO COOTBETCT-
BYIOILIUE YCIOBUSIM U3MEPEHUS U METPOJIOTUYECKUM TPEOOBAHUSM.
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JIist u3MepeHusi KOHIIEHTPALMU MbUIA B MOTEHIIMAIBHO B3PBIBOIOXKAPO-
OMAaCHBIX MOMEIIEHUSIX U TEXHOJIOTMYECKUX arapaTax MbUIeMepbl JOJIKHBI OT-
BeUaTh U psAy crnenuduueckux TpeOOBaHUMN: B3PHIBO3AMIMIIEHHOCTH, peacTa-
BUTEJIBHOCTH MPOOBI, TOUHOCTH KOJIUYECTBEHHOW OLIEHKU MPOOBI U KOHIIEHTpA-
MU, MUHUMAJTbHOMY TPAaHCHOPTHOMY 3amla3/IbIBAHUI0, HAJWYUIO MPEayInpeau-
TEIbHOM aBapUUHOW CUTHAJIU3AIMU U OOpaTHOM CBSA3U JJIS BO3JCHCTBHS Ha HC-
TOYHUK 3albLICHHUS.

[Ipu “U3MEeHEeHUU KOHIIEHTpAIMY MBI BAXXHOW CTaiuel aHamu3a SBISETCS
otOop Mmpob, Tak Kak HEOOXOAUMO OOECHEUHUTh MPEICTABUTEIHLHOCTh MPOOBI U
e€ MIEHTUYHOCTh MO JAMCIEPCHOCTH, XMMUYECKOMY COCTaBy U KOHIIEHTpaIUU
TOM IBLIX, U3 KOTOPOU Mpoda B3sITa.

Metoasl U3MEpeHus KOHIIEHTpaMi NMbUIA Pa3/IeNssioT Ha JIBE T'PYIIIbI: Me-
TOJbl, OCHOBaHHBIEC Ha MPEABAPUTEIBHOM €€ OCAXKIACHUHU, U METO/IbI O€3 MpeBa-
PUTEIBHOTO OCAXJCHUS MbLIH.

[IpeumyniecTBOM METOJ0B U MPUOOPOB MU3MEPEHHSI KOHIIEHTPAIUU MbLIH,
OCHOBAHHBIX Ha MPEIBAPUTEIBHOM €€ OCaXJEHUH, SIBISETCS BO3MOXKHOCTh U3-
MEpEHHUsI MacCOBOM KOHIEHTpauuu neuid. K HemocTatkaMm clienyeT OTHECTH
HUKJINYECKUN XapakTep U3MEPEHHUs, BBICOKYIO TPYIAOEMKOCTb, HU3KYIO UYBCT-
BUTEJIBHOCTH aHaln3a. K OCHOBHBIM METOZaM U3MEPEHUSI KOHIEHTPALUU TBUIH,
OCHOBAHHBIM Ha MPEABAPUTEIBLHOM €€ OCaXIACHUHU, OTHOCATCS: BECOBOM, paauo-
M30TOMHBIN, ONTUYECKUM, TbE30METPUUECKHUMN U PAI IPYTHX.

BecoBoii MmeTon n3MepeHust KOHIIEHTPAILMU MbUIH 3aKJII0YAaeTCsl B BbIjeIIe-
HUU U3 TIOJIEBO3/YIIHOTO OTOKA YaCTHI MbUIH U OMPEICICHUH KX MACCHI ITyTEM
B3BCIIIMBAHUSI.

KoHiieHTpaIuio nbuin pacCYUTHIBAIOT MO PopmyIie

m

YTY (4.16)

rje M — macca nbuid Ha QuiabTpe; V, — 00beMHasi CKOPOCTh MPOCAChIBAHUS BO3-
nyxa yepe3 puibTp; t — Bpemst 0TOopa mpoosL.

N3mepenue KOHIIEHTpAllMU MBUIM BECOBBIM METOJOM BKIIOYAET OTOOP
poOBI 3aMbUIEHHOT0 BO3yXa, U3MEpPEHUE ee 00bEMa, MOITHOE YIABIUBAHUE CO-
JiepoKaiieiicss B mpooe MbUIM U B3BEIIMBAHUE OCAXKICHHOU MbLIH.

BecoBoil MeTo IUPOKO UCTIONB3YETCS JIi U3MEPEHUS 3albUICHHOCTH Kak
aTMoc(epHOro BO3/yXa U BO3AyXa MPOU3BOJACTBEHHBIX MOMEIIEHUM, TaK U OT-
XOJIAIIHUX Ta30B MPOMBIIIEHHBIX BHIOPOCOB.

Pannoun3oronHbiii MeTOX M3MEPEHUs] KOHIEHTpAlMd MbUIM OCHOBAaH Ha
MCIIOJIb30BaHUU CBOMCTBA PaJMOAKTUBHOTO M3JTYyUYEHUS MOIJIOIATHCS YacTHIla-
MU TBUTH. 3albUICHHBIA BO3yX MPEIBAPUTENHHO (PUIBTPYIOT U 3aTEM OIpeje-
JSIIOT MAcCy OCEBIIEH MBUIM MO OCHA0JICHUIO PaJIMOAKTUBHOIO U3IYYEHUS MPU
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MPOXOXJICHUU €Tr0 Yepe3 MbUIeBON 0caqok. KOHIEHTpaluio MbUTH pacCYUTHIBA-
10T o dopmyiie (4.16), maccy M oceBiieii Ha GUIBTPE MBUIH ONPEICIISIOT, HC-
XOJIsI U3 3aBUCUMOCTH

Ipaz[ = IOpaz[ exp(_um - m) y (417)

rie lpay ¥ lopay — FHTEHCHBHOCTD PaJinOAKTUBHOIO U3IIyYEHHS IOCIE MPOXOKIE-
HUS 4Yepe3 MbUIEBOM 0CaJoK Ha (PUIBTPE U Yepe3 YUCTHIN QUIbTp; Wy — Macco-

BbIi  KOP(POUUIMEHT MOTJIOMICHUSI PAJUOAKTUBHOTO W3JIYYEHHUS, pPaBHBIM

b
Wy, =aE . ; Emax — MakcUManbHas SHEPrUs pajgHOAKTHBHOTO M3IYUEHHS, a 1

b — KOHCTaHTHI.

[Ipu ompeneneHNN KOHIIEHTPAIIMU MBI PAJUOU30TOMHBIM METOJIOM Hau-
0oJiee MUPOKO UCTIONB3YIOT 3-U3TyUeHHE, TaK Kak OHO 00JiajjaeT Haubosee 1miu-
POKO MpOHHUKalolel crnocoOHOCThIO. [Ipu pacuere Macchl Ocajika MbLIM Ha
¢bunbTpe HEOOXOAMMO YUYUTHIBATH TONIIMHY (PUIBTPA, HEOJHOPOJHOCTH €ro
CTPYKTYpBbI, BCIEACTBUE YEro MOTJIONIEHUE [3-U3TydeHUsl BAOIb (UIbTpa Mpo-
UCXOaUT HepaBHOMepHO. C ydeToM 3Tux (haktopoB ypaBHeHue (4.17) mpumer
153791

Ipa/:[ = IOpa/:[ exp(_umm - u(pm(p) ) (418)

rIe Ly — MaccoBblil KO3()(UIUEHT MOTIOUICHHU Al (PUIBTPa; Mg — Macca eau-
HUIIBI TUIOIAIU PUIIbTpA.

BripaszuB B ¢popmyiie (4.17) maccoBbie KO3()(PHUIIMEHTHI TOTJIONICHHS Yepe3
CJIOW TOJIOBMHHOI'O MOTJIONIEHUS 3—U3JIyUYeHHUs, MOJyYUM CIEeAYIOIyo Ghopmy-
Ty JJIsL ONPEACIICHUSI MACChI MBLIH:

My, [ o 0,693
0,693 I, My,

pan

o |, (4.19)

rae My, U Myjpq — CIIOM MOJIOBMHHOTO TOTIOIEHHS [3-U3IIydeHHs B OCAJKE IBUIN
1 UIBTPE COOTBETCTBEHHO.

CnenyeT OTMETUTh HEKOTOPOE MPEUMYIIECTBO PaJAHMOU30TOMHOTO METOJa
M3MEPEHUSI KOHIICHTPALMH MbLIM B aTMOCHEPHOM BO3yX€ MO CPAaBHEHUIO C Be-
coBbIM. Tak Kak paiOU30TOMHBIM METOJOM OMPEAENSIOT Maccy MbUIM, OTHE-
CEHHYIO K €MHUIIEC MOBEPXHOCTU (DUIIBTPA, TO YMEHBIIECHHUE TUIOMAAN MOCIE/-
HEro HE CHUKAET TOYHOCTU M3MEPEHHUs], TOT/la KaKk B BECOBOM METOJI€ TOUHOCTh
M3MEPEHUS CHUXKACTCS C YMEHBIIEHUEM TUIOIAu (pribTpa.

B paanouzoTonHoMm MeToje miomanas GuibTpa omnpenenseTcs pazmepamu
MCTOYHUKA U3Ty4YCHHS U HE TpeBblaeT 1 cM™.

Cxema palMOu30TOITHOTO MBUIEMEpa MpUBEIeHa Ha puc. 4.8.
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J RIS

Puc. 4.8. ®ynkunoHanpHas cXxeMa paglon30TOMHOIO IbuieMepa:
1 — uctounuk [} -u3nyuenus; 2 — GUIBTPYyIOIIast JEHTA, 3 — ra30BbIi KaHa,

4 — u3MepHuTeIbHas MOHU3ALMOHHAS Kamepa, 5 — KOMIIEHCAIlHOHHAast KaMepa,
6 — ycunurenb; 7 — U3MEPUTENbHBINA TIPUOOP

Onruyeckuii MeTOl U3MEPEHUSI KOHIEHTPALMKM NBUIM OCHOBAaH Ha Mpe[-
BApUTEIBHOM €€ OCBEIICHUU B PUIBTPE U OMPEICICHUH ONNTUYECKOMN TIIIOTHOCTH
MBUIEBOTO Ocajka. MeToa BKIIIOYAET onepaluu, aHaJIOTHYHbIEC ONepalusiM BECO-
BOI'0 METOJ/Ia, HO BMECTO B3BEIIMBAHUS MBUIEBOTO OCajJKa MPOBOMAST €ro poTo-
MeTpupoBaHue. ONTHYECKYIO MJIOTHOCTh MBLUIEBOT0 OCaJKa MOXKHO OMPEIETUTh
MyTEM M3MEPEHUs TMOIJIOICHHS UM paccessHusl UM cBeTa. M3mepeHue ontuye-
CKOM IJIOTHOCTH MBUIEBOTO CJIOSI OCHOBAHO Ha OMPENEICHUNU CHU)KCHUSI UHTEH-
CUBHOCTHU cBeTa |, mporeamniero uepes cioi nbuUin:

I =1,exp(- ECI), (4.20)

raie  lo— MHTEeHCHUBHOCTbh HAHECEHHOT'O CBETOBOTO MOTOKA; C — KOHIEHTpALUs

MbUTH, HaKarminBaeMol Ha (unbTpe; £ — mokaszaTesb MOIJIONIEHUs CBETa, MpH-

XOSIIUNCS Ha €UHUITY KOHIIEHTPALUH TBLIH; | — TOJIIMHA CJI0S TBLIH.
Onrtuueckas IIOTHOCTH D mbLIieBOTO €ost paBHA

D= |g('|—°] = 0,434ECI . (4.21)

[TockonbKy pHU OCaXACHUU MbLIN HA GUIBTP U3MEHSIOTCS KaK €€ KOHIIEH-
Tpamus ee C, Tak ¥ TOJIIIWHA CJIOs |, TO MPU U3MEPEHUH ONTHUYECKOHN TUIOTHOCTH
MBIJICBOTO CJI0SI MOXKHO OIpPEAeuTh cyMMapHyto BenuunHy Cl, sBistroniyrocs
MOBEPXHOCTHOM KOHIeHTpanuei Cyop MBUTH HA QUIIBTPE:

c. . =cl, (4.22)

OoTCroaa
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D =0,434EC

mnos !

T.€. MEXIy ONTHYECKOW IUIOTHOCTBHIO 0Opa3zoBaBIIErOCsS MBUIEBOIO CJIOSA U IO-
BEPXHOCTHOM KOHUEHTpALMEN IMBUIM CYLIECTBYET JMHEWHAs 3aBUCUMOCTh. W3-
MepuB D u 3Has nokaszatens £, MOXHO onpenenauTh Crop:

C.. =D/0434E . (4.23)

KonuenTpaiiust nbuin MOXKET OBITh TAKXKE OTpejiesieHa yepe3 KodhPuiuenT
nponyckanust T = I/ly , KOTOpBIi CBSI3aH ¢ ONTUYECKOW TUIOTHOCTHIO CIIEIYIO-
IIUM BBIPAXKEHUEM:

D =lg(I/7). (4.24)
[ToncraBuB 3Hauenue D B ypaBHEHUE, MOTYyUNM
C...=19(1/7)/0,434E . (4.25)
Cxema ¢oTOMETPpUUIECKOTO TIhlIIeMepa puBeAcHa Ha puc. 4.9.
1 2 3 14 15 6 7
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Puc. 4.9. Ontuueckas cxema meljiemepa:
1 — poronpuemMHUK cpaBHEHUS; 2 — PETYIUPYIOUINI BUHT; 3 — ICTOYHUK CBETA,
4 — 3acnoHKa; 5 — kaccuuxarop; 6 — GuIbTp; 7 — U3MEPUTEIBHBIN (POTOPUEMHHK

IIbe3o0MeTpUUYecKUil MeTO U3MEPEHUA KOHLUECHTPALUH IbUIM UMEET J1Ba
BApHUAHTA:

[Ipe3o0kpucTanauueckui MeTo. M3MepeHne n3MEHEHU YaCTOThI
KOJIe0aHU MbE30KPUCTAIA MPU OCAXKICHUU HA €r0 MOBEPXHOCTU YACTHUI] MBUIHA
Y TIOJICUET JJICKTPUUYECKUX UMITYJIbCOB, BOZHUKAIOIINX MTPU COYIAPEHUN YaCTHII
MBUIK C MbE30KpHUCTAIIOM. [Ipe30KprcTaIT BKIIIOYAOT B KOHTYP PE3UCTOpa, Ha-
CTPOCHHOT'O Ha OMNpeAeiieHHY0 49acToTy f. 3a M3MepeHHBIM KPUCTAJIOM YCTa-
HABJIMBAIOT KOMIICHCALIMOHHBIN MbE30KPUCTAII, U30JUPOBAHHBIA OT MBUIEBO3-
QYIIHOTO MOTOKAa. DTOT KPUCTAIUI BKIFOYEH B KOHTYp PE€30HATOpPA, YaCTOTa KO-
toporo f, omimuna ot f. Beixomuble KoneOanuss 000MX PE3UCTOPOB MOAAIOT Ha
OJIOK CpaBHEHUS, BBIXOJIHOM CHUTHAJI KOTOPOTO MPOMOPIUOHAIEH Pa3HOCTU
Af =T -f..
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[Ipu ocaxxaeHuH NBUIM HA WU3MEPUTEIBHBIA KPUCTAI YacTOTa KOJaeOaHUn
MOCJIEIHETO YMEeHbIIaeTcs Ha A f, Ipu 3TOM H3MEHSIETCS pa3HOCTh

Af, = f-f, = Af-Af;. (4.26)
VY CTaHOBIIEHO, YTO IPU MAJIBIX aMILIUTY1aX KoueOaHuu
Afy = Am, (4.27)

rae A — ko3hPUIUEeHT TPONMOPIUOHATBHOCTH, T.€. K3MEHEHUE YaCTOThl U3MEPHU-
TEJIBLHOT0 KPUCTaJJIa MPSAMO MPOMOPIIMOHATBFHO Macce M OCeBIIEeH HA HEM TBLIH.
Cxema Ibe30KpUCTAUTMYECKOTO MblIeMepa npuBeneHa Ha puc. 4.10.
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Puc. 4.10. CxeMa nbe30KPUCTAIUINYECKOTO MbUIEMEpA!
1 — nmunKOE MOKPHITHE; 2 — U3MEPUTETHHBINA THE30KPHUCTAILT; 3 — KOPITYC;
4 — KOMITEHCHPYIOUIMI KPUCTAIIT; 5 — BEHTHWIIATOP; 6, 8 — pe3oHaTOPHI,
7 — OJIOK CpaBHEHUS

CyIEeCTBEHHBIM MPEUMYIIECTBOM IMbE30KPUCTAIUIMYECKOTO METOAA SIBJISI-
€TCA TO, YTO OH IMO3BOJISIET U3MEPUTH MACCOBYIO KOHIIEHTPALIUIO MBLIH.

Metoasl 1 npuOOpEl U3MEPEHUST KOHIIEHTPAIMU MbUIH 0€3 MpeBapUTEIIb-
HOT'O €€ OCaXKJICHUS TaKKE€ OCHOBAHBI HA LIEJIOM PSJIE METOJIOB.

OnTruyecKkul METOJ OCHOBAH HA SIBIICHUU IMOIJIOLICHUS CBETA IPH
MPOXOXKJICHUU €r0 4Yepe3 NbUIEBO3AYIIHYIO cpeny. CoriiacHo 3akoHy byrepa—
JlamGepta — bepa, ontuueckas mioTHOCTh D ciosi mbuieBO3yIIHOM Cpenibl 3a-
JaHHOHM TOJIIMHEI | TIpsMO TIponopIiMoHanbHa KO3 GUIIMEHTY TomIoIeHus £ 1
KOHIeHTpanuu nbiu C B 310U cpere. [JaHHoe yTBEepKICHUE CIIPAaBEIINBO, €CIIH
MPEANOJIOKUTh, YTO MbLIb COCTOUT U3 a0COIIOTHO YEPHBIX CPEPUUECKUX YACTHUII
OJIMHAKOBOT'O AuaMeTpa U KOd(PPUIMEHT MOIJIOIIEHUS] HEe 3aBUCUT OT KOHIICH-
Tpaluu.
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Kak crenyer u3 ypaBHenus (4.20), 9yBCTBUTEIBHOCTD ONTHYECKOTO METO-
7la paBHa

AT
—— =—Ell, exp(-EIC) =-Ell . 4.28
AC o eXp(-EIC) (426)

Takum 00pa3oM, 4yBCTBUTEIBHOCTh METOJIA TEM BHIIIE, YeM OOJIbIIE KO-
3¢ GUIMEHT MoraoiieHus £, TONIIKUHA MTOTI0IMaeMoro ¢iios | 1 HHTEHCUBHOCTh
W3MEHEHUS CBETOBOrO MOTOKA i, mpolleamnero yepe3 NbUIEBO3AYIIHYIO CPENY.
[Ipu u3MepeHnn MallbIX KOHIIEHTPAIMi MbUIH JJIsl TIOBBIICHUS] YyBCTBUTEIBHO-
CTU HCHOJIb3YIOT 3€pKAIbHBIE CUCTEMBI, YTOOBI CBETOBOW MOTOK JABAXIbI MPO-
XOIWJI Yepe3 M3MEPSIEMYI0 NBUIEBO3AYIIHYIO cpeny. JIsd Kaxxaoro Buaa MbUIA
CJIEyeT OINpPEACIIUTh ONTHMAaJIbHOE 3HAaYeHWE |, MpU KOTOPOM YYBCTBHUTEIb-
HOCTb U3MEPEHUS OyAeT MaKCUMaIbHOM.

MHTEHCUBHOCTH MPOILIEIIIET0 CBETOBOIO IMOTOKA IMPU 3aJaHHbIX E u |
MOKHO YBEJIIMYUTh, UCHOJIb3YsI MOIIHBIA HCTOYHUK CBETA, HAIIPUMED Jia3ep.

OnTtuyeckuii METOA U3MEPEHUS KOHICHTPALMU TbLIN, UCITOJIb3YIOIIAN OC-
nabJieHue CBETa, TAKXKE UMEET MPEUMYIIEeCTBA: MANYI0 TPYJAO0EMKOCTb, MPaKTHU-
YeCcKu OC3MHEPIIMOHHOCTh M3MEPEHHUS U BO3MOXKHOCTH U3MEPEHUS HEIOCPECT-
BEHHO B IBIJICBO3AYIIIHOM CpeJie MPH MOJHOM aBTOMATHU3AIMH Ipoiiecca. MeTon
MO3BOJISICT OMPEACIATh MTHOBEHHBIC 3HAUCHUSI KOHIICHTPAIIMU TIBUTH 0€3 BHEcCe-
HUS BO3MYIICHUH B Hccieayemyro cpeny (puc. 4.11).

Bo3nyx Bo3nyx

12345 6 78 9 10
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Puc. 4.11. Cxema npuieMepa HENPEPBHIBHOTO AEHCTBUAL:
1 — ucrouHuk cBera; 2 — nMuH3a; 3, 8 — 3amUTHBIC OKHA; 4, 6 — maTpyOKu;
5, 7 — oTBEepCTUA IJIS OJAYU YUCTOTO BO3yxa; 9 — 00bekTuB; 10 — horonpueMHuk

Tonorpaguuecknii MeToa. AHaIN3 a’pO30JbHBIX YACTUIl ObLT OJHON M3
nepBBIX oOnacrei mpuMeHeHus: rojorpaduu (1964 r.). Fomorpaduueckuii Me-
TOJ, OCHOBAaH Ha TMOJYYEHUH TOJOTPaMMBbl, KOTOpask MpeJCTaBIsieT cOO0M Halo-
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XKeHue TU(PpakMOHHON KapTUHBI MOJISI YACTHUIl U TOJISI ICTOYHHMKA cBeTa. Me-
TOJ| TIO3BOJIIET MOJYYUTh MH(POPMALMIO O CYETHON KOHIIEHTPAIIMU YaCTHII, UX
pa3Mepe | TOJIOKEHUH B TpocTpaHcTBe. Ha puc. 4.12 nana cxema yCTaHOBKH
JUISL TIOJTYYE€HUS TOJIOTPAMMBI.

Puc. 4.12. YcraHoBKa i OTYYEHUS TOJIOTPAMM YaCTHIL MTBLUTH:
1 — nazep; 2 — u3aMepuTenbHas Kamepa, 3 — JIMH3a; 4 — rojgorpamma

JI7is1 BOCCTaHOBJIEHUS M300paKEHUS MO TOJIOTPAMME HCHOJIb3YIOT TECT —
HEOHOBBIN KaJp C HEMPEPHIBHBIM M3ITyYCHHEM, KOTOPBIN OCBEIIAET TOJIOTPAMMY
(puc. 4.13). BoccranaBnmuBaeMoe H300pakeHHWE IMOMEIIAOT B (POKYC JIUH3HI,
KOTOpasi MPOCHUPYET C YBEIUUYECHUEM OJHY U3 M300paxEHHBIX IIIOCKOCTEH Ha
TpyOKy TeIeBU3MOHHOUN Kamepsl. M300paxkeHue 3TON MIOCKOCTH HAOIIOqaeTCs
Ha TeJeBU3MOHHOM dKpane. Oomee yBenmuuenue pocturaet 300.

Puc. 4.13. YcraHoBKa Jisi BOCCTAaHOBIIEHUSI M300paKEHUS IO TOJIOTPAMME YACTHI MBLITH
1 — ronorpamma; 2 — BocCTaHaBIUBaeMoOe H300pakeHue; 3 — JIMH3HI;
4 — TeneBU3MOHHAs KaMepa,; 5 — TeJIEBU3NOHHBIN 3KpaH

CwMmeras royiorpaMmy o HAIMpaBJICHUIO K JIMH3E U TeJIEBU3MOHHON Kamepe,
MOKHO HCCIIEZIOBATh JIO0YIO TNIOCKOCTh TOJIOTparaecKoro n300pakeHusl, aHa-
JTU3UPYSl TP ITOM PpACTPECIICHHE YAaCTHIl TBUTA B KOHTPOJIUPYEMOM TIPO-
ctpancTBe. C MOMOIIBIO METOAa Tojorpauu MOKHO U3MEPUTh YaCTHIIBI B MH-
tepBasie 0,1 — 1000 MM, Ipu KOTOpPOM 3arpsi3HEHHE aTMOC(EPHOro BO3ayxa
U3MepsaeTcs Ha OOJIBIINX PACCTOSHUSX.
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Cpémka JacTuil B JIF0OOM 00bEME € TOMOIIBIO rosIorpaduuecKo yCTaHOB-
KH OCYILLIECTBISIETCS 3a BpeMst ocsemerns 107 c.

MeTtoa j1a3epHOT0 30HAUPOBAHUA. (7151 M3MEpEHUsT KOHIIEHTPAIIMU aTMO-
chepHOl MbUTM Ha OOJBIIMX MPOCTPAHCTBAX U MbLIU, BHIOpacChIBAEMON B aTMO-
chepy MPOMBIIUICHHBIMU NPEANPUATHSIMU, YAAUIEHHBIMH OT MECTa U3MEpPEHUs
Ha paccrosHue 10 10 KM, UCTIONB3YIOT ONTHYECKUE AVCTAHIIMOHHBIE METOIBI.
Haubonee nmpuroiHbl AJist TOM 1AM ONTUYECKUE METObI aHANIN3a B BUTUMOU U
OombkHer nHdpakpacHOM 00J1aCTH CIIEKTpa C MPUMEHEHUEM JIa3epHBIX POOOTOB-
JTUJapOB.

Cxema npubopa npuBesieHa Ha puc. 4.14.

Puc. 4.14. Ontuueckas cxema jaszepa:
1 — poTroymHO)UTENH; 2 — cBeTOGMIBTD; 3, 8, 9 — muH3bL; 4, 10 — mpu3meI;
5 — nuadparma; 6, 7, 12 — 3epkana; 11 — nazep

JlazepHoe 30HmUpOBaHWE aTMOC(epbl BIEPBBIE OBUIO OCYIIECTBICHO B
1963 r. IIeueBsie cion ObuH 0OHApYkeHBI Ha BhicoTe 60 — 120 kM. Meron na-
3€pHOT0 30HIMPOBAaHMS OCHOBAH Ha CBOMCTBAX YAaCTHI] ITOTJIOMIATh MU PACCCH-
BaTh Jla3epHOE n3nydeHue. [Ipu n3MeHeHnN CBETa, pacCeSTHHOTO YacTUIIaMH, Jia-
3ep U POTONPUEMHHUK PACTIONAraoT PSIIOM U TOCIEAHUN PErUCTPUPYET HHTCH-
CHUBHOCTb OOPaTHOPACCESTHHOTO M3Iy4deHHs (MeToa oOpaTHOTrO paccesHus). Ms3-
MEpEHHE TIOTJIOIICHMS JIa3€PHOr0 HM3IIYUCHHS YacTHIIAMHA MOYKHO ITPOBOJIUTH
aBymsi criocobamu. Kornma mazep m GoTonmpuéMHUK yAaJIeHBl Ha 3HAYUTEIHHOE
pacCTOSHUE WM KOoTrja yazep M (POTONPHUEMHHUK PACIIOIOKEHBI PSJIOM, a JIy4H
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Ja3epa OTpaxkaroTcsl OT 3€PKATLHOTO OTpa)kaTessi, yAAIEHHOTO Ha 3HAYUTEIbHOE
paccrosinue. [lpuHuun neicTBuUs J1azepa aHAJIOTMYEH NPUHIUNY JIEUCTBUS pa-
nuosiokaTopa. OCHOBHBIM 3JIEMEHTOM €ro SIBIISIETCS Jla3ep, UCIOIb3YEMBbI B Ka-
YECTBE MCTOYHUKA MUMIYJIbCHOTO M3NMydeHUs. OObBIYHO MPUMEHSIOTCS pPyOUHO-
BbI€ WJIM HEOJJMMOBBIE JIa3epbl. MOIIHOCTh B UMITYJIbCE ITUX JIA3€POB TOCTUTAET
JECATKOB MeraBatrT. [[IUTeNbHOCTh 30HUPYIONIUX UMITYIBCOB JIEKUT B Mpeje-
nax (1 - 2)10'8 e. IMnynbChl HanpaBisilOTCS HA UCCIEyEMbI OOBEKT C MOMO-
IIBI0 COOTBETCTBYIOIIEH onTHYecKON cucTeMbl. OOpaTHOE U3ITyUYEHUE, pacceu-
BaeMoe 00BEKTOM, COOMPAETCS ¢ MOMOIIBIO TUH30BOU U 3€pKATBHON CUCTEMBI U
HarpaBigeTcss Ha (POTOYMHOXKUTENb U MOCJE YCWICHUS MOJaETCs Ha OCUUIUIO-
rpad WM A 3aliCU HA MarHUTHBIE TUCKUA. METoJ Ja3epHOro 30HIUPOBAHUS
MMEET CYIIECTBEHHBIC MPEUMYIIECTBA Mepel APYTUMU METOJaMU HU3MEPEHUs
KOHIICHTPAIIMU TbHUIM, TaK KaK OH IO3BOJISIET UCCIEAOBATh MPOCTPAHCTBEHHO-
BPEMEHHYIO CTPYKTYpPY 3albUIEHHOCTH BO3/lyXa M BBISIBUTh UCTOUYHHUKHU IIbLIE-
BBIJICIICHUSI.

JIist u3MepeHusi KOHIIEHTPAIIUU TUIM B BO3/IYXE B HEMPEPHIBHOM PEXKUME
UCIIOIB3YIOTCS U AIIEKTPUUECKUE METO/IBI.

NHayKkuuoHHbId MeToA. B OCHOBY MHAYKIIMOHHOTO METOAA IMOJO0XKEHO
onpeieNieHne MHAYIIMPOBAHHOTO Ha 3JIEKTPOJIE U3MEPUTEIBLHON KaMephl 3apsia,
BO3HUKAIOUIETO MPHU JABWKECHUHM Yepe3 KaMmepy 3apsKeHHBIX MbUIEBBIX YaCTHII,
YTO SIBJISIETCA MEPOU MAaCCOBOM KOHIEHTPAIUH IBLIH.

KoHTakTHO-3JIEKTpHYECKMA MeTOJl OCHOBAaH Ha CIIOCOOHOCTH MBLIEBBIX
YacTUIl 3JIEKTPU30BATHCS MPU CONMPUKOCHOBEHUU C TBEPABIM MarepuanoM. Oc-
HOBHBIM 3JIEMEHTOM IIbUIEMEPA, OCHOBAaHHOI'O HAa KOHTAKTHO-3JIEKTPUUYECKOM
METOJIE, SIBIISIETCS DJIEKTPU3ATOP, B KOTOPOM JJIEKTPOJY YACTHIIBI MbUIM Mepe-
Jat0T CBOM 3apsi.

Cuiia Toka B 1IEMU TOKOCHEMHOIO 3JIEKTPO/JIa SIBJISIETCS. MEPOM KOHIEHTpa-
MW YaCTHII MbUTH.

EMKOCTHBIN MeTOJ OCHOBaH Ha M3MEPEHHH EMKOCTH KOHEHCATOpa NPH
BBEJICHUU YaCTHI] IbUIM MEXK]y €ro IjJacTuHaMu. Eciiu KoHAeHCaToOp BKIIOYUTD
B IIeNb K0JIEOATEIBHOTO KOHTYpA, YacTOTa COOCTBEHHBIX KOJIEOAHUN KOTOPOIO
CPaBHUBAETCS C ATAIOHHOW, TO MO PA3HOCTU YACTOT MOKHO CYIHUTh O KOHIICH-
Tpauuu nbuUd. [Ipu Mcnonb3oBaHUU EMKOCTHOTO METO/A CJEAYeT YUYUTHIBATH
AIEKTPUYECKUE CBOMCTBA MbUIM, TaK KaK MPOBOJSIIASA MbUIb MOXKET U3MEHUTH
€MKOCTb KOHJEHCATOpA.

AKyCTHYECKHMid MeTOJ OMNpe/eNieHUs] KOHLUEHTpPAllMU TbUIM OCHOBAH Ha
M3MEPEHUU U3MEHEHUN MapaMeTpoB aKyCTHUUECKOTO MOJI MPU HATHMYUHU YACTHII
NbUIM B TPOCTPAHCTBE MEXKIAY HMCTOYHUKOM M NPUEMHHUKOM 3ByKa. lloTtepu
YIBTPAa3BYKOBOM AHEPruM, OOYyCIOBJIEHHBIEC BIHUSHUEM B3BEIICHHBIX TBEPIBIX
YacTHIl, 3aBUCAT OT psja (PU3NUECKUX MapaMeTpOB: pajilyca YacTull, UX IUIOT-
HOCTH ¥ KOHLICHTPALINU U T.II.
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