MUHUCTEPCTBO I10 YPE3BBIYAMHBIM CUTY ALIUSM
- PECITYBJIMKH BEJIAPYCh

FOCYIIAPCTBEHHOE YUYPEXJIEHUE OBPA30BAHMUSA
«KOMAH/THO-UH)XXEHEPHBIA HHCTUTYT»

V]IK 614.878

EPEMHH
AJIEKCEH IETPOBHY

JIMKBHIAIIMSA NOCJIEACTBHH YPE3BBIYAMHBIX CHTY AIIHIA,
CBSI3AHHBIX C BBIBPOCOM (IIPOJIHBOM) AMMHAKA,
C HCTOJIb30BAHHEM BOJISIHBIX 3ABEC

ABTOpedepar auccepTanuu
Ha COMCKaHHe YYCHOH CTeNeHH! KaHIMaTa TeXHHYECKHX HayK
10 crieumanbHOCTH 05.26.02 — Be30nacHOCTh B Ype3BhIYalfHbIX CHTYALMAX
(MPOMBIINIEHHOCTS)

| MHHCK 2008



A ORI PP

s

PaGora BeimosHena 8 YO «KOMaHAHO-HIKEHEPHBIA HHCTHTYT) Mac ‘?}. '
¥ MaccooOMeHa
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Baiixos BanenTnH MIBaHOBHY

JIOKTOp TEeXHHYECKHX Hayk, 3aBeIyIoNIHi naboparopueit
memGpansoro Maccoobmena 'HY «AHCTUTYT TeIUIo-
# MmaccooOmena nM. A.B. JIsikoBay HauxoHansHoMi

akajzieMHH Hayk benapycu
Kotos I'ennanuit BuKTOpoBHY

Hay4Hbie pyKOBOAHTEIH:

KaHAHAAT XHMHYECKHX HayK, JOUECHT, AOUECHT

kadeapsl  TaKTHKH  MPOBEICHHA aBapHifHO-
cnacateNbHBIX paboT M TymeHHs noxapos ['YO
«KomaHIHO-HHKEHEPHBIA HHCTHTYT» MUC
Pecniy6muxu Benapych '
Odummansubie onnonentsi: Kynrsim Baagumup Bopucosry
JIOKTOp TEXHHYECKHX Hayk, npodeccop, npoq)ecoop;
Kkadeapsl  dHeprocOepekeHHs, THAPABIHKH H
TerorexHukn YO «Benopycckuii rocy1apCTBeHHbIH
TEXHOJIOrHYECKHA YHHBEPCHTET»
Kapnenuyx Hrops Bacuiasesuy
KaHAMOAAT TeXHHYeCKMX HayK, AOLEHT, npodeccop
kadenpel  NOXApHOW  aBapHiiHO-criacaTeslbHOM
TexHukd ['YO «KoMaHIHO-HHKEHEPHBIH HHCTHTYT»
MUC Pecny6nuku Benapyce
Onnonupyomas opranusauss: bBejopycckuil HAUMOHAIBHBIA TEXHHYECKHH
YHHBEPCHTET. ,
3ammra cocroutcsa 14 Hosbps 2008 r. B 14.00 yacos Ha 3acenanuu Coera 1o
sammre auccepraumit K 11.01.01 npu I'ocynapcTBEHHOM yupexxIeHHH 00pa3oBaHHs
«KomanHo-HkeHepHbi uHCTHTYTY MUC Pecny6nuku Benapycs mno ampecy:
220118, r. Musck, yi1. MamuHocTpouTenei, 25, akToBblif 3a1, TenedoH y4eHoro
cexperaps 341-75-11.
C nmuccepraumeif MOXKHO O3HakOMHMTHECA B OuOmHoTeke I'VO «KomanaHo-
HIDKeHepHbIA HHCTHTYT» MUC Pecny6nuku benapyce.

Aetopedepar pasocnan & oxrsibps 2008 r.

YueHsiii cexperaps

Cosera no 3aumre nuccepraumuii ﬂ
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KaHHJIAT TEXHHYECKHX HayK, IOLEHT H.H1. Ionesona

»

BBEJAEHHE

B Pecnybnuke Benapyces Haxomurcs 340 XMMHYECKH OMACHBIX OGBEKTOB
(XOO0), rae npoH3BOAMUTCS, HCTIOB3YETCA WM XPAHATCA OKONO 45 THIC. T OMACHBIX
xumugeckux emects (OXB). Teppuropumio Pecry6nuku Benapycs exemecsuHo mne-
pecexaer 4001500 >xene3xonopoxusix mucrepn ¢ OXB. B Hacrosmee Bpems cre-
neHb H3Hoca OCHOBHBIX ¢onzaoe XOO nocruraer 80 %. Exeromno B pecrny6mke
npoucxoauT ot 10 110 25 asapwii ¢ BeIGpocom (mpomieom) OXB. HecmoTps Ha yxe-
crouenne TpeGoBanuii k obecrieuenuio GesonacHOCTH (yHkuHoHmMposanus XOO,
BEPOATHOCTb BOSHHKHOBEHMA aBapwii Ha HUX TIOCTOSHHO BO3PACTaeT.

Haubonee mmpoko ucronesyemeiv OXB sBasercs ammuak. Kommaecteo na-
xoasmerocs B obpamenus aMmuaka npessimaer 20 ThiC. T, B TOM YHCIE OKOJIO
17 Teic. T cocpenoroueHo B OAO «'poaro A30t» koHuepHa «Benmedrexumy. [Mo
HMEIOIHMCA CTaTHCTHYECKHM JaHHEIM 4pe3Bbruaiinbie catyauun (UC), conposok-
Aaoummecs BEIOPOCOM WIIH TPOJIMBOM AMMMAKa, ABJAIOTCA Haubosiee MHOTOYHCIIEH-
HBIMH CPE/IH BCEX HMEBIIHX MeCTO aeapuii ¢ Beibpocom (npommsom) OXB. B nepuon
¢ 2001 no 2007 rr. Ha Teppuropuu PecnyGnuku Benapycs npousouuu 24 asapuu
TaKoOro Xapakrepa.

MHPpOBO# H OTEYECTBEHHEIH OIBIT N0 JIMKBHIALMH TTOC/IECTBUI aBapHii C Bbi-
6pocom (NPO/THBOM) aMMHaKa CBHIETE/ICTBYET O TOM, YTO OCHOBHBIM NMPHMEHSB-
WHMCSA CIOCOO0M OTrPaHHYEHHA PAcIPOCTPaHeHHN H 06e33apakMBaHHA AMMHAYHO-
BO3JYIIHOTO 00/1aKa ABJIAETCA HCMNOML30BAaHHME BOMIHBIX 3aBeC (B3). Ha Teppuropun
Benapycu B GOJLUIHHCTBE CTyYacs JIMKBHIALMH TIOCIEICTBHI aBapuii ¢ BHIGPOCOM
(nponuBoM) amMmuaka noapasaenenuamu no YC 'u nepconanom XOO npumensiach
rniocraHoBka B3. Tem He meHee, 10 HACTOAIIErO BpEMEHH He BEIPaGOTAHBI YeTKHE pe-
KOMEHIAUMH 110 HX NPHMEHEHHIO. Bricokuit pruck Bo3HHKHOBeHH UC, CBA3ZAHHBIX C
BBIOPOCOM (NPOJIMBOM) aMMHAKa, OTCYTCTBHE HOPMATHBHO-TEXHHMYECKOM Gasbl mc-
1n0/1b30BaHKA B3 ju1s IMKBMAAUMHA TOC/IE/ICTBHI TaKMX aBapwil ONPENENWIH aKTy-
aTBHOCTH TEMBI M HayYHBIX 3a/1a4 IHCCEPTALMOHHOH paGoThI.

OBLIAS XAPAKTEPUCTHKA PABOTBI

Cesi3p paboTsi ¢ KPYNHLIMH HAYYHBIMH NPOrpaMMamMH (NPOeKTaMu) M
TeMaMHu e

Tema nuccepTauMOHHON paboThl COOTBETCTBYET NMEPEYHIO MPHOPHTETHBIX Ha-
NpaBIeHHH QYHAAMEHTATBHBIX W IPHKIAIHBIX HAYIHBIX HCCIeN0BaHHI PecmyGnuku
Benapyce sa 20062010 rr. (TTocraroenenne Cosera Munnctpos Pecny6ankn Be-
napycs ot 17 mas 2005 r. Ne 512).

HccnenoBanus NpoBOAWNMCE B paMKax 3ajaHHa 5 «Paspaborars MeTommky
pacdera CHJl U CPECTB I JIMKBHAAUWH TOCTCACTBHI Ype3BbIYaiHBIX CHTYalui,



CBA3aHHBIX C BHIOpocoM (BbUTHBOM) ammuaka» [ OCyJapCTBEHHOM Hay4yHO-

TeXHUYECKOH nporpaMmst «Pa3paboTaTh M BHEJPHTH COBPDEMEHHYIO TEXHHKY, cpen- i i
CTBA H TEXHOJIOIHH LIS FOCYIapCTBEHHOH CHCTEMBI MPEAYTIPEKACHHUA H IMKBHALHAH

Ype3BBIMAHHBIX CHTYaUMHi H TPaXIAHCKOH oboponby (Ne roc. perucTpauHy
20053319, 2005-2007 rr., yrBepxkaena [1ocTaHOBICHAEM Cosera MunuctpoB Pec-
ny6amku Benapycs ot 2 mons 2005 r. Ne 589).

e 1 3a1a9H HCC/IEA0BAHHS

Llensio paboThl ABISETCA pa3paboTKa NPHHUMIOB ONTHMATBHOTO MCIIONE30BA-
HHS BOAAHBLIX 3aBEC NPH JIHKBHAAUWH NOC/EACTBHI Ype3BBIMAifHBIX CHTyaUHH, CBA-
3aHHBIX C BBIOPOCOM (MPOIMBOM) AMMHAKa.

JIns JOCTHKEHHS MOCTABJICHHOM e/ PelliaTuch ClIe Iy oIHre 3a1atm:

1. Onpezienenne KOMHYECTBEHHBIX XapaKTCPHCTHK abcopbuun aMMHaka ABH-
JKYIIMMHCS BOASHBIMMU KAIUIIMH M3 aMMHAYHO-BO3YLIHOH CMECH C YYETOM BEJTHYHH

HTpaUHH aMMHAKa H pa3Mepa KarneJib.

- pac;?llim nonyamnupuqecxgﬁ MOZEJIM BJAHMAHWS BOJAHBIX 3aBEC Ha pac-
NPOCTpaHeHHE AMMHAYHO-BO3TyIIHOrO 00JlaKa.

3. PaspaboTKa METOAHYECKHX OCHOB MPHMEHCHHS BOAAHBIX 3aBEC NPH JIMKBH-
JALMH TOCAEICTBUH YPe3BBIYAMHBIX CHTYAlHH, CBA3aHHbIX C BLIOPOCOM (TIPOJIHBOM)

aMMHaKa.
OGBEKT HCCEOBARNA — Ype3BbIYaiiHBIE CHTYalHH C BHIOPOCOM (mponuBOM)

aMMHaKa.

TIpeMeT HCCHeI0BAHMA — BOAAHBIC 3aBECH], HX BIIMAHHE HA PacrpOCTPaHCHHE
aMMHAYHO-BO3IYIIHOTO obJ1aKa.

BhiGop 00BeKTa H NPEAMETa HCCISHOBaHHs 00YCIIOBIIEH XapaKTepoM Haubosee
pacnpocTpaHeHHbIX B PecryGvike Besiapych aBapiii Ha XAMUYECKH OTACHBIX obbek-
Tax ¥ OCHOBHBIM CIOCOOOM BENEHHA aBapUHHO-CTIACATENbHBIX paboT, MpPHMEHAEMBIM
V1A IOKATM3ALUHH ¥ 00€33apKHBAHHS AMMHAYHO-BO3AYLIHOIO obnaka.

Hoa0%KeHHsl, BHIHOCHMbIE HA 3AIMTY ;

1. KonuecTBeHHBIe XapaKTePHUCTHKH mpoliecca abcopOumu aMMHaKka JIBHKY-
IHMHCS BOSHBIMH KalUIAMH U3 aMMHaYHO-BO3YLIHOH CMECH, ndny?emme IKcme-
PHMEHTATBHO H B pe3yJIbTaTe MPOBEACHHOrO MaTeMaTH4ECKOr0 MOZIETINPOBAHHA, 0C~
HOBHBIMHM M3 KOTOPhIX ABJIAIOTCA 3aBHCHMOCTH: KOHIEHTpAllMH aMMHaka B obveme
BOZHBIX Kame/lb OT PacX0Ja CMECH H KOHLEHTPAUHH B Hell aMMHAKa, a Taloke pas-

Mepa Kanesb.

2. TTonydenHsIe B XO[€ HATYPHBIX MCHBITAHHHA 3aBHCHMOCTH rTyOHHbI pakT-
4ecKoM 30HBI 3apPaKeHHs H KOHLUEHTPAlHH aMMHaKa B NPH3EMHOM CJIOC BO3qyxa OT
TUIONIA/IA TIPOJIMBA M BHICOTHI BOAAHOM 3aBECH] NPH CKOPOCTH BETPa S M/c, a Takxe
MOMyIMNUPHYECKas MOJIENb (opMHpoBaHHA aMMHAYHO-BO3AYIIHOrO obnaka u Bnus-

HHA BOAHBIX 3aBeC HA €ro pacﬂpOC'l'Pmlme-

3. MetosmKa NpHMEHEHUS BOASHBIX 3aBEC MM JIMKBHIALHH TOCNEACTBHI
YPE3BBIYAHHBIX CHTYauuil, CBA3AHHBIX C BBIOPOCOM (MPONMBOM) aMMHAaKa, Mo3BO-
JIAIOWAd MPOrHO3HMPOBaTh MapaMeTphl GaKTHIECKON 30HBI 3aPAKEHHS, ONPEAENATH
CXEMbI NOCTAHOBKH BOIAHBIX 3aBeC M OLEHHBATh SPHEKTHBHOCTL MX NMPUMEHEHHH,
PaCCUHTHIBATH HEOOXOHMOE KOIMYECTBO CHJI M CPECTB.

JlngHBIi BKIAJ COMCKATENS

JInunbli BKAAJ COMCKATE/NN 3aK/IOYAETCA B paspaboTke METOAHK nabopartop-
HbIX HCC/ICJOBAHMI W HATYPHBIX UCTIGITAHMH, HCNIOTB30BAHMA BOAAHBIX 3aBEC U pac-
YeTa CHJI H CPE/ICTB, BIMOIHEHHH TEOPETHYECKHX M IKCIIEPHMEHTATBHBIX HCCIEN0-
BaHWH, paspaboTke mozeneif npolecca abcopOUMM aMMMaKa IBWKYIIHMHCS BOZS-
HBIMH KAIUIAMH M BJHSHHA BOAAHBIX 3aBEC HA pACMpOCTPaHEHHE aMMHMAYHO-
BO3AYWHOTO 06naka. HayuHbIMM PYKOBOIHTE/SAMH, JAOKTOPOM TEXHMUECKHX HayK
baiikossiM B.W. u kaHmuparom xuMmuueckux Hayx Koropsim I'.B. 6suia copmynu-
POBaHA UEJb M NOCTABJICHBI 3a]1a4H MCCEOBaHWH, COBMECTHO 06CYXaanuch pe-
3y/1bTathl HecnenoBaHui. Kanaupar xumuueckux Hayk Enmcees C.MO. mpuuuman
y4acTue B mNpoBelieHMH  1abopatopHBIX - HecnenopaHuii.  Jloktop  (u3mKO-
maremaTHueckux Hayk ®ucenko C.I1. MpOBOAWI YMCIEHHOE MOAENMpOBaHME a6-
COpOLHMH aMMHaKa MaCCHBOM BOJAHBIX Kallellb H IPHHAMAT Y4acTHe B 06CYKACHHH
pana pesyabtaros. Jlis obecriedeHHs NPOBEACHUA HATYPHBIX MCHBITAHMH PYKOBO-
acteom I'VO «KomaumHo-HIbkeHepHbii uHCTHTYT» MUC Pecny6nnku benapycs,
yupexnenus «'poanenckoe obnactroe ynpasicune MUYC Pecny6muku Benapycs» u
ITACO-5 na o6bextax OAO «I'poaHO A30T» BBIE/ANACH TEXHHKA H JIMYHBIN COCTAB
nozpasaenenuii no YC. B nyGankaumax ¢ CoaBTOpaMH BKJIZ COMCKATENS ONpeaens-
€TCs paMKaM¥ H3/1araeMbiX B IHCCEPTAUHOHHOM paboTe pe3ynsTaros.

AnpobanHs pe3yIbTATOB JHCCEPTALIHA

Marepuansl, npeACTaBleHHbIE B AMCCEPTAllWH, JOKIAABIBATHCH H OOCYXa-
JMCh  HAa  MONUIYHAPONHBIX M pecnyONHKaHCKOH  KOH(EpeHIMsX: HayuHO-
npaKkTHYeckas KoHdepeHIHs «3amura OT YPe3BBIYANHBIX CHTYAlMH: HHHOBALMU H
NEepCNeKTHBbI I0NONHHTE/bHOrO o6pasosanus» (1. Ceernas Poma, Pecry6anka Be-
napycs, 2006); Mexiynaponsas HayuHO-NpaKTHueckas kKoHpepeHuus «4C: TEOpH4,
NpaKTHKa, HHHOBaWMM» (r. ['omens, Pecny6nuxa Benapycs, 2006); 5 Mexnaynapon-
Has koHpepeHums «ObpaboTka HHQOPMALIKK 1 YNIPABJEHHE B YPEIBBIYANHBIX U IKC-
TPEMaIIbHBIX CHTyaUHAX» (r. Muuck, 2006); MexayHaponHas Hay4HO-npakTHYeckas
KoH(eperuus «[IpHPOAHMYI HAYKM Ta iX 3aCTOCYBAHHS B JiASBHOCTI cmyxOn
UHMBLTEHOTO 3aXHCTY» (. Yepkaccsl, Ykpanna, 2006); XIV Mexnynapoasas HayuHo-
npakTtuyeckas koHdpepenuma «lIpexynpexaenue. Cnacenne. [Tomoms. Teopus u
npakTHKa 15 ser B cucreme MUC Poccun» (r. Mocksa, Poccus, 2007).

Ony61HKOBAHHOCTS Pe3y/ILTATOB AHCCEPTALIHH

IMo marepuanam auccepraumn onyGmukoBano 17 pabot, us uux 8 (3,6 aBTOp-
CKOTO JIHCTA) COOTBETCTBYIOT M. 18 IToN0XKeHus 0 IPUCYKIACHHH YUEHBIX CTeneHel 1
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NPHCBOCHHH yYeHBIX 3aHuii B Pecriybimike Benapycs, 9 (8,28 aBTOPCKOro JIUCTa) —

MaTepHaibl HaygHbIX KOH(pepeHuwii, myGaHKauus 8 3apy6eKHOM HAyYHOM M3JAHUH, ~ '

JENOHUpOBaHHaA paboTa, IaTeHT.

CtpyKkTypa 1 00beM AHCCePTAUHH

JlHccepTalA COCTOMT M3 BBCICHHA, OOl XapaKTepHCTHKH paboTsl, NATH
1188, 3aKTIOYeHHS, GHGTHOrPadHIECKOro CIIHCKa M TPHIIOKEHHH. Pabora u3noxeHa
na 170 crpannuax, coaepxur 44 prcyska, 17 Tabmmu, 6ubamnorpaduyeckuii CIHCOK,
prmovatomuiil 185 HanMeropanuii, 10 IpUIOKEHHH, 3aHHMAKOIIHX 84 cTpanHubL.

OCHOBHOE COJAEPKAHUE PABOTbI

Bo BBeaeHHH 000CHOBaH BHIOOP TEMBI AMCCEPTALMH C YUETOM €€ aKTyalbHO-
CTH, AaH KpaTKuii aHanu3 npobiieM JIHKBHIALMH NOC/CACTBHH YC, cBA3aHHBIX C Bbi-
6pocoM (IIPOTHBOM ) AMMHaKa, OTIpe/Ie/ICHE! OCHOBHAIC HANPABJICHHA HCCNeNOBAHMMN.

IlepBasi rAaBa COACPKHUT AHATHTHYECKHH 0030p JHTEPATYPHBIX HCTOYHHKOB,
B KOTOPBIX TIPHBOAATCA CBE/ICHHA O XapaKTepHBIX ocobernocTax YC, CBA3aHHBIX C
BhiGpocoM (nponusom) OXB, 1 cnocobax THKBHAALMH HX TOCIEACTBHH.

AHATH3 COBPEMEHHOTO COCTOSHHA HCCIIEYeMOif IIPoGeMBI O3B0 CAe/aTh
CNeAyIOUIHe BBIBOIbL:

- craTHCTHYecKHe nauHbie 0 YC, cBa3anubIX ¢ BIGpocom (mponueom) OXB Ha
Tepputoprn PecnyGmiaku Benapych, CBHACTEBCTBYIOT O TOM, TO naubonee pacnpo-
CTpaHEeHHBIMH SBJISIOTCA aBAPHH C BEIOPOCOM (nponuBOM) aMMHaKa;

- waubonee HPPEKTUBHEIM M NPHMEHAEMBIM CPEICTBOM BO3NCHCTBHA HA aM-
MMAYHO-BO3MyIIHOE 06/1aKO ABJIAIOTCA B3;

- He HM3yueH MeXaHW3M BIHAHWA B3 Ha pacnpocTpaHeHHe aMMHATHO-
BO3YLIHOTO O0JIaKa;

- OTCYTCTBYIOT TEOPETHYECKHE OCHOBBI IPHMEHEHHA B3 npu mukeraaumy YC,
CBS3AHHBIX C BHIOPOCOM (NPOHBOM) aMMHAKa; ;

- He paspaboTaHa HopMaTHBHas 6a3a NPHMEHEHHS B3.

Bo BTOpO# riaBe OMHCHIBAIOTCSA MPHHIAMNbI HCCTIE0BAHMA a6‘,:op61mn am-
MHaKa JBHKYIIMMHCS BOASHBIMH KAIUiAM, JIaHO ONHCAHHC 1a6opaTopHOA YCTaHOB-
KM, M3NOKEHA METOMMKA NPOBE/ICHHA HCCIACHOBAHMI, TPE/ICTARNICHE! TOMyHeHHRIC
IKCMIEPHMEHTANTHBIC PE3y/ITaThl H HX aHATH3, 3 TAKKe pazpaboTaHHas MareMaTuye-
ckas Moziestb abcopbirn ra3006pasHoro aMMHaKa.

Ha pucyske | npeacTas/ieHa NPHHUHNHATLHAS cxema n1abopaTopHOH yCTaHOB-
KH, TO3BONISIONIEH ONPESHTS PAl XaPaKTEPHCTHK npolecca abcopbumn aMMuaka,
BKHEHIIWME M3 KOTOPHIX ABJISIOTCA 3aBHCHMOCTH KOHUCHTPAUMH aMMHaka B BOM-
HOM pacTBOpe OT €ro cojep)kaHHi B aMMHAYHO-BO3JYIIHOH CMECH, PacxofoB am-
MHAKa ¥ CMECH, Pa3MepoB BOJAHBIX Karieib. AKXTHBHAA 30HA YCTAaHOBKH MpeACTaBIi-

et coboit upmmwylovascoptimnﬂﬂylo KOJIOHHY 1, B BepXHel yacTu KoTopoif yc-
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TAHOBJICH 103aTOp 2 [ANIA MOJAYU BOJblL, CHAGKEHHBIH CMEHHBIM Kamwuispom 3. B
HIDKHEH YacTH KOJIOHHbI HAXOAMTCS NPHEMHHK 4 NaNAloMMX BOAAHBIX Kares. ;,6-
cop6upoBaBuuX aMMuak. Bo3ayx n aMMmuax B abCOPOLHOHHYIO KONOHHY nonal,m'cx
13 GALIOHOB 5 Uepe3 CHCTeMY KPaHOB 6, OHIKAIOUIHX penykropos 7 u pacxoaome-
poe 8. Konuentpauns ammnaka B Boano# (aze ONpeAesANach THTPHMETPHYECKHM
METO/IOM, B ra3oBoii ¢ase — ¢ momo-
WhI0 razoaxanuszaropos «Konuou-1»
H «Multiwarn II, SD 83 13 300».

B pesynstate nposeaeHHBIX
HCCIIEIOBAHHH YCTAHOBJIEHO, 9TO 3a-
BHCHMOCTb KOHIICHTPALHH aMMHAKa B
BOZHOM (haze OT ero KOHLUEHTPAUHH B
BO3[lyXe HOCHMT HE/JMHEHHbIH Xapak-
Tep. [lpu yBenwuenum pacxoma am-
MHaka (cebime 70 av’/a) u GHKCHPO-
BaHHOM pacXof€ BOJABI HHTEHCHB-
HOCTb €r0 TIOMVIOMEHHsI 3aMETHO
CHIDKaeTcs. OTo oOGbACHSeTCA TeMm,
YTO YCTAHOBHMBINASCSH CKOPOCTb CBS-

3bIBAHHA aMMHaKa BOAOH He obecne- ' It
YHBAET MOCTOAHHbIH YPOBEHb €ro no- oA

IJIOLICHHA M3 aMMHaYHO-BO3IYIUHOM »

CMECH C POCTOM 3(pPEKTHBHON KOHLEHTPALMH, OTPe/ie/iSeMOl He TOILKO conepxa-
HHEM B Heli aMMHaKa, HO M BEJTHYMHOM pacxona cmecH. Ha PHCYHKe 2a npenmzncn
XapaKkTep M3MCHCHHA KOHLEHTpaLMy aMMHaka B BOMHOM (ase or ero pacxosa mis
ciy4aeB aGCOpOLMM KalUIAMM PazTAYHON Macchl. YCTaHOBJIEHO, 9YTO YBENHYEHHE
Macchl BOAAHBIX Kaneas ot 0,035 o 0,045 r conposoxaercs pom:ou KOHUCHTPALHH
aMMHaka B BOJHOH dase ot 0,3 10 0,6 Mos/aM’ Mpu oMHAKOBOH BeHIHHE pacxona
rasa. MsydeHne nporecca NOMOMEHUS aMMHAKa BOISHBIMH KallelsMH PasIHIHOro
ZZ::T" TO3BONIHIO YCTAHOBHTH B HMCCIICAYEMOM AMANa3oHe MPAMO NMPONOPIHO-
XapaxkTep 3aBHCHMOCTH
o~ P KOHUCHTPAlHK aMMHaKa B BOIHOMN dase OT Maccsl
C HCIONB30BaHMEM BETMUMHBI MOTIOWATENBHON CNOCOGHOCTH BOAAHBIX Ka-
nejib, PACCYHTHIBACMOH Kak OTHOICHHE KOAHYECTBA AMMHAKA, TIOTIOMEHHOTO BOJI-
HOHM (ha3oi, K KONIMYECTBY aMMHMaKa, COACpKaIIerocs B NepBOHAYATEHOM MOTOKE:
a= Va5 / Vo (THI€ Vo H Va5 — KOTHUECTBA aMMHAKa abcopOHPOBAHHOIO BOAAHBIMH xan-
JUIMH M B TIEPBOHAYATLHOM IOTOKE CMECH, MOJIb), ONPE/IeIeHO H3IMEHEHHE JOH a6-
COpPGHPOBAHHOTO AMMHMAKa C YBETHUYCHHEM Pacxosa aAMMHaYHO-BO3JYLIHOH CMECH H
KOHUCHTPaUHH B Hell ammuaka. Ha pucyuke 26 npusesen NpHMeEp HaHIEeHHOM 3aBU-
CHMOCTH JunA ciy4as abcopOuun aMmuaka KaruiaMu Maccoi 0,0356 r.
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PucyHOK 2a — 3aBHCHMOCTH KOHIEHTPAUMH AaMMHAKA B BOAHOM (a3e oT ero
pacxoja sl Karnejb BOAbL PA3IHYHOH MacChl
Pucynok 26 — 3aBHCHMOCTH morjaomarTebHoM crnocoGHOCTH BOASHLIX KaneJib
OT pacxoaa AMMHAYHO-BO3AYUIHOH CMECH PA3IHYHOH KOHIEHTPALHH

TMonyueHHble Pe3y/IbTaThl MO3BOIMIH yCTAHOBHTE CBA3L MEXIy POCTOM KOH-
LeHTPALUH aMMHAAKa B 0ObeMe BOIAHBIX Kamelb, yBEHICHHEM pacxona aMMHavHO-
BO3AYIIHOM CMECH, KOHLICHTpALEH B Heil aMMHMaKa H YMCHBIIEHHEM JI07TH aMMHaKa,
a6copBUPOBaHHOTO M3 NEPBOHAYATBHOrO NMOTOKA.

C HCHONBb30BAHUEM Pe3yJILTATOB MPOBEACHHBIX uccrenopanumii Gpuia pazpabo-
TAHA MATEMATHUECKAs MOJIE/h MPOLECCOB, ONPEAEIAIOINX KONHIECTBEHHLIE Xapak-
TepHCTHKH abCOpOLMH aMMHaKa JBHKYIMMHCA BOLHBIMH KanasMu. Mozeanposa-
HHE NPOBOAKIOCH B NPHOMIKEHNH [IOCTOSHHOI MUIOTHOCTH NApOB aMMHaKa BOJIM3H
MOBEPXHOCTH KarUlH, [BHXYIIEHCSA HaBCTpedy razopoi cMecu. C yueToM KOOpAHHAT
OTAE/IbHOMN KaruiH, H3MEHEHHS ee CKOPOCTH NOA NefiCTBUEM CONMPOTHBJICHHA CPEAbI H
CHUIBI THKECTH, M3MEHEHHS PAJIMyCa BCICACTBHE HCNAPEHHS M H3MEHEHUSA Temrepa-
Typsl TpH (a3soBIX MEPEXofax, C HCTO/b30BAHHEM metosa DHCEHKO NOMYHEHO
ypaBHEHHE /Ul CKOPOCTH H3MEHCHHA MacChl aMMHaka M,,., a6cOpOHPOBAHHOIO B Ka-

fute panuycar:

g‘M&m = ey, RO P Moo T, O

rae t — BpeMs, C; T — PaHyC KaruiH, M; Yam — ko3 PuumenT Maccoodmena, M/c; Re -
4HCNO PeHHOMBICA; Pam — IUIOTHOCTH [1APOB aMMHAKa, Kr/M’; Peq — PaBHOBECHEA
[JIOTHOCTL NApoOB aMMHaka y MOBEPXHOCTH KarllH, kr/m’; Ty— Temneparypa xar-

au, K.
KoadduumeHT MacCOOOMEHA AMMHAKA Yam OMPEACIIACTCA BBIpQKECHHEM

Yan (Re) = D_ (2 +0,5Re ™ )2r | @)

rae Dy, — ko3 duument nupg

Y3HH aMMHaKa B
npuMeHerneM Metona Dysepa. BO3MTyXe, M'/C, PACCUHTEIBACMBII ¢
ponannr::;H:/;:c"“ IIOTHOCTS MApOB AMMHAKa P HAJl Kanuielt pajyca r, abcopou-
3aKoHa I'eHpu "a:a:m’m:xnpenmm, 1o MeTony JlaBuiIoBHYA ¢ HCTIONb30BaHHEM
Feaag b OT TeMNePATYPhI IMIHPHYECKHX 3HAYEHHH NOCTOAHHON

PeMos Tyr) = 29, i s My 10
(".”;ﬁﬂm H(KT, ° 3)
17 = 318

rlie Py, — IVIOTHOCTS BOMbL, KI/MC; 1 a.e.m. = 1,66-10°%
: M. = 1,66°10'kr; k — nocrosunas Bonsumana,
& BhImonHeHHOe NpHOMIKEHHOE aHAIMTHIECKOe HHTETPHPOBAHHE YDaBHEHMA
naer
CIEIYIONLYIO OUEHKY JUIA MacChi aMMHaKa, OTMOMEHHOTO KarUieH 3a Bpems

ee najenus t’ (c):

Pun
M, (1t ~ —pl—(l - exp(— D..(2 +0,5Re ** )2 n rp.!‘)), @)

__3 18 aem. -10°
4z’ p H(T kT, ° ©)

Kak cnenyer uz gpopmyn (4), (5), Macca noromesHoro aMMHaKa NpAMo npo-
TNIOPUHOHATEHA €r0 MacCOBOH IUIOTHOCTH B BO3AYXE, B TO BPEMA KaK 3aBHCHMOCTS
;oaccu TOIJIOMWIEHHOr0 aMMHaKa OT paZiMyca H BPEMEHH MaJieHHs Karuid xs:uxm

¥ A
» €€ CII0KHOM. J1ia MasIbiX BPeMEH NaJieHH Kanelb, HMEBIIHX MECTO B Xone 3Kc-
€PHMEHTA, HCTIO/IB30BANIOCH HPHOHKEHHOS BHIPAXKEHHE IS MACCHI AMMHAKA.

Mo ~PuDos 2+ 0,5Re * )rt" 21 ©)

MakcumaneHas Macca aMMMaka M B KaIlle C yYeToM 3afaHHBIX 3HAYCHHH
ILIOTH
b OCTH N1apOB AaMMHaKa B BO3AYXE ONpE/IE/AeTCS U3 NPaBoi 4acTH ypaBHenua (1)
0JTb30BaHHEM 3aKOHa ['eHpH. Boipaxenne uis pacueta M, HMeeT Brj

= 10° 4nt’p, P H(T, KT,

M-
3 18 aem. (7



< n(L) >= n, ED%-L) K(u), (14)

rae S,— oAb CevueHHs 3aTOIUICHHOro Ciieaa, M.

DmnupHYeckHil ko3 @HuMeHT MpOITyCKaHAA B3 onpenensercs Kak OTHOIe-
HUe BeHUHHB KOHIIEHTPALMH aMMHaKa B NOTOKe no3aan B3 K BeMdHHE NEPBOHA-
yansHOM KoHUeHTpain. Bemuunsa K(u) paccunTana ¢ y1eTOM BEJIHHH SMIHpHte-
ckoro koadduumenTa nporyckasus K n ckopocTH BeTpa u (Ana aManasoHa 3HaYeHHH
or 1 go 7 m/c).

Pacuer cpeaHei YHCIIOBOH TUIOTHOCTH aMMHaKa Ha paccrosHuH L., COOTBETCT-
BYIOIIEM TOYKE KACAHHA 3aTOMUICHHBIM C/IE/IOM TOBEPXHOCTH 3EMITH nosan4 B3, mo-
JeT ObITh BHINOHEH C IPHMEHEHHEM YIIPOLICHHOIO BBIPKCHHA

<n(L.)> = noDh; [K(w)A¢/ SL)], 1s)

rae Ag — 1015 aMMHaKa, He a6CoOpOHPOBAHHOIO B3 (Ar= 1 — A,); A, — BeIHIHHA ab-
cop6umonHoi cnocobHocTH B3,

B pesysbTare HCCIEA0BAHHA 3aBHCHMOCTH MaKCHMATGHOH TUIOTHOCTH aMMua-
Ka BO BTOPHYHOM 00/iake OT TEMIEpaTyphi YCTAHOBJICHO, TO HIMEHCHHE Temmnepa-
TYpHl BO3/lyXa OKa3biBacT AOCTATOYHO cnaboe Bo3aelicTBue — B mpejenax 5 % ot
Ty6unBl ©33 Ha kaxsie 20 °C.

B nsToif rIaBe PaCCMATPUBAIOTCA BOIPOCK! MPAKTHYECKOTO NPHMEHEHHA pe-
3yNbTATOB  JMCCEPTAUHOHHMIX WCCENOBaHHY TNpPH NpOBE/ICHUH  ABapHiHO-
criacaTensHbIX paboT (ACP) B X0/ie JIHKBHAIHHA nocnenctuit YC, CBA3aHHBIX C BBI-
6pocom (MPOTHBOM) aMMHAKa.

B kagecTBe KONIMYECTBCHHOM XapaKTePHCTHKH BIIHAHUA B3 Ha CHWKEHHE KOH-
LEHTPALHH AMMHaKa NPeVIOKCHO HCTIOMB30BATE koa(pduument ee I3QHEKTHBHOCTH
K44, ONpPEAENAEMBIH ONBITHBIM ITYTEM 110 3HAYEHHMSM KOHUEHTPAUMA aMMHaka, 160
pacyeToM I0 BeJIHYHHAM YHCJIOBOM IUIOTHOCTH: \
[NH,] N pas Ny

Kye =1~ K@) =1- !
o [NH,], n,

(16)

[JIE Ny — YHCIOBAS IUIOTHOCTH @MMHAKa B BO3/yXe N03a/H B3, MOJEKYJU/M; Np — HC-
XOAHAsA YUCIIOBAs IJIOTHOCTH @MMHAKa B BO3AYXE 6e3 nocraHoBkH B3, uonexyn/u’.
Bemuunna Kygg 3aBHCHT OT pAZia NapaMeTpoB, OCHOBHBIMH H3 KOTOPHIX ABJIA-
fOTCS BBICOTA 3aBECHl, CKOPOCTh BETpa H TeMmeparypa BO3dyXa. Jlns ciydaeB HC-
rob30BaHAs PP TpH NMOCTAHOBKE 3aBeC ONpEenilomee BIHAHKE Ha koaQPuuMeHT
3pEeKTHBHOCTH OKa3biBACT BHICOTA 3ABECHI, 3TO 0OBIACHIETCA TEM, YTO €€ yBeauue-
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HHE O/IHOBPEMEHHO BBI3bIBACT HHTEHCHBHBIH POCT BO3MYIIAIOMIEro JIEHCTBHA 3aBEChI
Ha HAGErAIOUIMIL NOTOK M YBEIHYEHHe MACCHBA Kanie/lb, aCOpOHPYIOUIHX aMMHAK.
[NonyuyeHHble IKCHEPHUMEH- K

TanbHbIe JAHHBIC U paspaboTanHas 10

NONyIMIHMPHYECKas MOJeNs To- _/.,f;:,’ﬁ
3BOJIATTH ONPE/IEATH Xapakrep 3a- 08 - /‘ 7w
BHCUMOCTH Ko duumenTa sddek- / ),

rurocTH B3 ot ee puicorsth npr 0% / / /
pasMYHON CKOPOCTH BeTpa (pHCy- 04 ]

HOK 5). VYBenWueHHE CKOpOCTH / / /

BeTpa BHI3HIBACT CHIDKCHHE K03- 02 Vi

(duumenTa 3GGEKTHBHOCTH 3aBECHI, b{/'y
06BACHAIOIIEECS TEM, YTO C POCTOM 0

1 2 3 4 5 6 hwm
Pucynok 5 — 3aBHCHMOCTE KO3QPuunenta
3 PeKTHBHOCTH OT BBICOTHI BOASHON

3aBechl H CKOPOCTH BeTpa

CKOPOCTH Ha0eraiomiero MoToka
YMEHBIIACTCA BpEeMs KOHTAKTa aM-
MHA4YHO-BO3AYIIHOrO obgaka C
JIBIOKYIIHMCS MAacCHBOM BOISHBIX
Kane/ib H yBeIHYHBAETCA NPOHHIAEMOCTh 3aBeChl B HIDKHEH €€ 9acTH, 9TO MOATEEp-
JKJIEHO pe3yIbTaTaMy HATYPHBIX HCTIBITAHHH.

B riaBe NpeCTABEHb! Pe3yETaThl paspabOTKH METOAMK HCMOIB30BAHHA B3
H pacuera CHl M CPEACTB VIS JIHKBHALMH nocnencTeuii YC, cBA3aHHBIX ¢ BHIGPOCOM
(nponuBoM) aMMHaka. MeToanKa HCTOJib30BaHHA B3 fgaeT BO3MOXHOCTH pacyera
pimanng B3, coznasaembix PP, B IIMPOKOM JiHanNa3oHe 3HAYEHHH [UIOMAAH MPOJIHBa
(ot 6 no 600 M’) H CKOPOCTH BeTpa 10 7 W/C Ha IiryOuHY ®33. Pacuers! BBINOJHEHBI
APHMEHHTEBLHO K BEPOATHBIM MacluTabam aBapHi, a TAloKe THITHUHBIM CIlydasM Me-
TeopoJIOrHYeckoll OOCTAHOBKH H NpEACTaBlICHBI B BHIC TAONHYHBIX JaHHBIX,
YROGHBIX [UIA MX OTEPATHBHONO HCTIOBL30BAHMA. B oCHOBE IPeUIOKEHHOH METOMH-
KH pacyeTa CHJI M CPEJICTB JIEKAT BBIGOP CXEMLI MOCTAHOBKH B3 ¢ nenonb3oBaHueM
AauHBIX O Tay6unre ®33 Wi TpeCyeMoro ypoBHA CHIKCHHA KOHUCHTPALHH aMMHa-
Ka, 3HavYeHHH TiomamM npousa (obsema BEIGPOCA), CKOPOCTH BETPa H Koabuum-
enTa apdexrurHoc H B3,

[Ipeaioena ONTHMAIbHAI CXEMa NOCTAHOBKH B3 (pucyHok 6), coderaioiias B
cebe BBICOKYIO 3P PEKTHBHOCTD 3aBeChl H CPABHHTENLHO HeboNbImOoH pacxoa BOALL.
TpH AaHHOH CXeMe MOCTAHOBKH 3aBec nepBbii JLIENOH PAcrofaracTCs Ha MaKCH-
MaTbHO 6/M3KOM PACCTOAHMM OT FPAHHLE! POIHBA (MecTa BhIOpOCa) aMMHaKa. Y4n-
ThiBad napamerpsl B3, 3TO paccTosH#e COCTaBjseT 8-10 M. Bropoii 3menoH npu-
GmkeH K MIEpBOMY H YCTaHABAMBACTCA HA PACCTOAHMH 10 M ¢ y4eToM TOro, 4TO 30Ha
BO3BPATHOTO BHXPEBOIO TEUCHH 3a OOTEKACMbIM MPENATCTBHEM MNPOCTHPAETCA Ha
PACCTOSHHH OT 2 /0 4 XapaKTepHbIX pasMEpOB MPENATCTBHA. Jlns obecrieqeHus Bbi-
[OTHEHHS Mep MOBBIEHHON Ge30NacHOCTH NPelyCMaTPHBAETCA NMPOKIAAKA pe3epB-
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HOM nepdOpHPOBAHHON NHHHMH Ha
paccTosHMH 50 M OT rpaHMuBl Opo-
auBa. B rnase mano obocHoBaHMe
BbIOOpa cxem noctaHoBKH B3 ¢ yue-
TOM ckopocTH Betpa (0—7 m/c) u yr-
jla TOPH3OHTAILHOTO PpacCeHBaHMA
aMMHaKa.

Ilpu pacuere HeoOXOAMMOrO
KOJIMYECTBA CHJI M CPEACTB JUIA MO~
CTaHOBKH 3aBeC MpeyCMaTPHBAIOTCH
[iBa BapuaHTa: TNEPBBIA — MO 3Haue-
HHAM IUIOLIA/ M NponHBa, oObema ra-
3000pasHoro BeIOpOCa M CKOPOCTH
BETPa; BTOPOH — [0 3HAYCHHAM KOH-
LUEHTPALHK aMMHAKa B KOHTPOJIBHBIX
TOYKaX, TpebyeMoro ypoBHA ee
CHIKEHHS H KoddPuumenTa s¢pdex-
THBHOCTH 3aBec. [lepBeiit BapuaHT
OpUMEHAETCA B C/Iy4asX, KOrjaa OCHOBHBIE YCHIHA nojpasienenunit no YC wanpas-
JIAIOTCA HA JIOKATM3ALMIO BEIOpoca (MpoiHBa) H OrpaHAYCHHE PacpOCTPAHEHHS aM-
MHaYHO-BO3aYLIHOro o6naxa. Bropoii BapuaHT pacuera HCIIONB3YETCs B CiIy4asX He-
06XOAMMOCTH 3alMThl KOHKPETHBIX OOBEKTOB, OKa3aBIIMXCA B npenenax ®33. B
paspaboTaHKO# MeToaMKe NpUBeaeHbl HOPMYITEI pacueTa Pacxoa BObI, KONUYECTBa
NOXKAPHBIX aBAPHIHHO-CNACaTebHBIX MAllHH, YHCJIEHHOCTH JIMMHOrO cocrasa ¢(op-
MMPOBaHHH, y4acTBYIOIHX B [IOCTAHOBKE 3aBeC. B 3aBHCHMOCTH OT YCJIOBMIT NpoBe-
nenns ACP ucrionb3oBaHKe JaHHOH METOIMKH TO3BOJIAET IKOHOMHTH 10 60 % BOIBL.

Meroauka siersia B 0OCHOBY «MHCTpYKIIHM 1O pacyeTry CHJI M CpeACTB s Io-
CTAQHOBKH BOJAHBIX 33BEC NPH JIMKBHAALMM NOCACACTBHA Ype3BbMAiHBIX CHTYaLMiA,
CBA3aHHEIX C BBIOPOCOM (TIPOJMBOM) aMMMaKay, YTBEpXICHHOM npuxésom MUC
PecnyGimku Benapyce ot 07.07.2008 r. Ne 89. '

B uenax nopbiueHus 3GPEKTHBHOCTH NpUMeHeHus B3 pazpaﬁo'raﬁa yCTaHOB-
Ka juis abcopbumm M paccenBaHus B arMocepe aMMHaka, OTIIHYAKOINAACA TEM, YTO
Ha MYTH pacnpOCTPAHEHHA aMMHAaYHO-BO3AYIIHOTO 00/MaKa, MepreHANKYISPHO Ha-
IPABJIEHHIO CPEIHEH CKOPOCTH BETPa, YCTAHABIHBAETCA HENPOHHIIAEMBIH 3KpaH. K-
paH pacnoJiaraeTca TakuM 06pa3oM, 4TO HAXOAUTCA B 30HE AEHCTBUA 3aBECH], A BOJA
cmauMBaeT kpaH. Cxema NOCTaHOBKH KpaHa u PP npescrasiena Ha pucyske 7.

Paccrosune Mexay PP u sxpasom L, onpeznensercs no ¢gopmy.e

Pucynox 6 — KombuaupoBannas cxema
MOCTAHOBKH BOJSIHLIX 3aBecC ¢
HCMO0Jb30BAHHEM Pe3epBHOH JHHHH

L= at? amn

P s

Iie U — CKOpPOCTH BeTpa, M/c;
t"~ BpeMs MajieHHs BOAHOM KarutH
C BBICLIEH TOUKH €€ TPACKTOPHH 10 %
BEepXHEH YacTH IKpaHa, C.

3a cyer  HCMONB30BAHHA
CMAYHBAEMOT0  HENpOHHULAEMOro
JKpaHa MAOCTHTAIOTCA CAeAyIoHe
pe3ysibTaThl: YCTaHOBKAa 3KpaHa
YBEJIMUHBACT  HENPOHMIAEMOCTH
HIDKHeH YacTH 3aBechl; BOCXOAs~

mHe H Najarumue MOTOKH BOIBI ‘
HHHLHMDYIOT JIOTIONHHTETBHOE 1— pyKaBHBIi pacibiIHTe/b; 2 — BOJSHAK 3aBECa;
3 — HenpOHHIACMELT JXpaH; h — BEICOTa BOAAHOM

KpynHomacurabHoe BHXpeoOpaso- 3asecsl; h, — BEICOTA 3Kpana

BaHMe; Ha JKpaHe oOpasyercs Mel-

NICHHO CTeKalollee TUIEHOYHOE Te- Pucynox 7— Henoansosanue

qenme BOaI, KOTOpOe (dexTupHo HENPOHHLAEMOr0 JKPAHA LIS NIOBLIMIEHHS
abcopOHpyeT aMMHaK B HWKHCH 3 PeKTHBHOCTH BOASHOM 3aBeChl

4acTH 3aBechl. Jlannsie MarepHasbl 3alHIICHbI NIATCHTOM.

L
4

3AKJIIOYEHHE

1 OcHOBHBIE HAYYHbIe Pe3YJbTATHI AHCCEPTAHHE

1.1 B Xoje 3KCIEpHMEHTANbLHBIX HCCIIEIOBAHHH YCTAHOBJICHA 3aBHCHMOCTh
KOHLEHTPALUMH aMMHaKa, abCOpOHPOBAHHOIO OTJEBHBIMH ABHXKYLIMMHCA KarUIAMH
goabl oT HX Macest (0,035-0,045 r) B qHana3ose YHCIOBOM MIOTHOCTH rasoobpasHo-
ro ammuaxa or 10 mo 2:10% mmexy.u/u3 H pacxojla aMMHaYHO-BO3AYLIHOH CMecH
or 80 a0 170 md’/49. YCTaHOBIGHO, 4TO TIPH JIaHHBIX YCJIOBHAX MAaKCHMalbHas KOH-
LERTpauKA aMMHaka B 0GbeMe Kanesib BOIbl Moxer aocrurats 0,6 mons/v’. Paspa-
GoTaHa MareMarHyeckas Mozenb abcopbumn ra3006pasHOro aMMHaKa U3 aMMHAYHO-
BO3AYINHON CMeCH ABIDKYIIHMHCS KaruliMH, BNEPBbiC YYHTHIBAIOWIAA HCHAPHUTENB-
HOE OXJIAKACHHE BOZb! C IOBEPXHOCTH KAalUTH M COCTOAHHE JKHIKOH 1 razoobpasHoi
cpen[l, 3,4, 10, 11].

1.2 B xoie HATYpHBIX HCIIBITAHHH YCTAHOBJIEHO pacrpeiesieHHe 3HAUYCHHH
KOHLICHTPALHA aMMHAKa B IPH3EMHOM CJIOE BO3/lyXa Ha Pas/MYHBIX PACCTOAHHAX OT
rpanHuilbl TPOJHBOB MIOMANBI0 2 1 4 M’ H BrEpBBIE JaHA KONHYECTBEHHaA OLCHKA
BIIMAHHA BOJASHBIX 3@BEC HA PacNpOCTPaHECHHE aMMMAaYHO-BO3AymHOro obnaxa. Io
pesyabTataM J1abopaTOpHBIX HWCC/ENOBaHHH H HATYPHBIX HCNBITaHWH paspaboraHa
NOMY3IMIUPHYECKas MOJIe/Ib pacyeTa BIMAHHA BOMAHBIX 3aB€C, CO3aBaeMbIX PyKaB-
HBIMH PACMbUIHTE/IIMH, HA KOHIECHTPALMKIO aMMHAKa B NPH3EMHOM CJI0€ BO3AyXa H
ray6uHy pakTHIecKo#H 30HbI 3apaXKeHHA TPH CKOPOCTH BeTpa 2, 5 H 7 M/c M nponu-
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BaX aMMHAKa IUIOMANBI0 OT 6 710 600 M7, /1A KOTOPHIX NPOBEAEHHE HATYPHBIX HCTIEI-
TaHHH NPUHUMITHATBHO HEBO3MOXHO B CBA3M C Yrpo30H BBIXOJA 3KCIIEPUMEHTA W3
O/l KOHTPOJIA U 3apakeHns GOMBIIMX Y4acTKOB MecTHOCTH [2, 5, 6, 8, 9, 12, 13, 15].

1.3 Paccuuran Ko3pduumeHT 3¢ PeKTHBHOCTH BOIAHBIX 3aBEC BHICOTOM 10 6 M
NpH CKOPOCTH BeTpa A0 7 M/C, pa3padoTaHbl CXeMbl MOCTAHOBKH BOISHBIX 3aBeC C
y4€TOM IUIOIIaaH nponuBa ammuaka (6-600 M’) 1 ckopoctH Betpa 0, 2, 5, 7 M/c
cnoco6 onpesiesieHHs M3MEHEHHS KOHLCHTPAllHH aMMMAKa NpH NMOCTAHOBKE 3aBeC B
HECKOJIBKO 21IEJIOHOB [5, 9, 14].

1.4 BriepBbie NpeUIOKeHa YCTaHOBKa, obecreunBalomas noskiuenne agdex-
THBHOCTH BOJAHBIX 3aBEC C MOMOIBIO CMaYHBACMOTO HEMPOHHIIAEMOro 3KpaHa. Yc-
TaHOBKA 3alllHILIeHa ateHTom [16].

1.5 Tlo pesynbTaTtaM BBINOJIHEHHA KOMIUIEKCA 1aGOPaTOPHBIX HCC/CA0BAaHHI,
HaTyPHBIX MCIMLITAHUH, a TAKkKe MOJENHPOBAaHHA MPONECCOB abcopOumu amMuaka
ABHKYLUHMMCS KalUIAMH BOIbI M BJHWAHMA 3aBEC Ha PacnpoCTpaHeHHe aMMHa4HO-
BO3yLIHOro obJyaka:

- ompejeneHa KOHCTPYKIMA PYKaBHOrO pacnbumTeNs, obecneunsaiomas -
(dexTHBHOE 00e33apaKHBaHHE AMMHAYHO-BO3XYIIHOTO obs1aka [7];

- pa3paboTaHa METOHKA HCIIONb30BaHHS BOJMHBIX 3aBec. OxxumaeMbii 3¢-
dekT ot ee npumeHeHHs Mpr JmkBuaawEH YC — sxkoHOMHA Bos! 10 60 % [7, 8, 17];

- pa3paboTaHa METOIMKA PAcyerTa CHI M CPE/ICTB JUIA JIMKBUAALMH T10C/CACT-
BHii upe3BBIYAHHBIX CHTYalHH, CBA3aHHBIX C BRIOPOCOM (NPOJTMBOM) aMMHaKa, peKo-
MEHIOBaHHAA K MPAMEHEHHIO B MOAPA3/eNeHHsX MO UPe3BbIMaHbIM CHTYalnaM [8,
17].

2 PexoMeHAAIHH 110 IPAKTHYECKOMY HCII0/IL30BAHHIO Pe3y/IbTATOB

2.1 PaspaboTaHHble METOMHMKH HCMOIb30BAHMS BOASHBIX 3aBeC H pacyera Chil
¥ CpPEICTB NMPHMEHAITCS B npakTuke Goesoi paborst noapasaenenuii mo YC npw
IUTAHMPOBAHMK PaboT NO JIMKBHAAUMH MOCAEACTBHI Ype3BbIMaHHBIX CATYalMH, CBS-
3aHHBIX ¢ BHIOPOCOM (TIPOJIHBOM) aMMHaKa.

2.2 Ha ocHoBe MeToaHk pa3paboTana «MHCTpyKuus no pacuel:y CHIl M CPEICTB
JUIS NOCTAHOBKY BOJAHBIX 3aBEC MPH JNUKBHAAUMH MOC/IEICTBHN YPE3BBIMAHHBIX CH-
TyallHii, CBS3aHHBIX C BBIOPOCOM (NMPOMBOM) aMMHaKay, YTBEPHICHHAA [PHKA30M
MUYC Pecny6imku Benapycs ot 07.07.2008 r. Ne 89.

2.3 Pe3ynbTaThl AMCCEPTAUHOHHBIX HCC/IENOBaHMI HCTIONB3YIOTCH B yueOHOM
npoLecce NpH MOArOTOBKE Ciymuaresel H KypcaHToB 'oCyNapcTBEHHOIO yupexie-
Hus obpazopanus «KomanaHo-umkeHepHsili uHcTuty™» MYC Pecny6muku Bena-
pych.
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PE3IOME

Epemun Anekceit Ilerposuy
JIukBunauus nocneacTBMi 9pe3BbIMaiHBIX CHTYALHH, CBA3aHHBIX
¢ BBIGPOCOM (IPOIHBOM) aMMHAKA, C HCTTO/Ib30BAHMEM BOILIHBIX 3ABEC

Kmouessie ciioBa: ypessbyaiinas curyauns, BBIOpPOC (MpONMB) aMMHaka, Bo-
Asuas 3aBeca, (aKTHUECKad 30HA 3apPaKEHHSA, KOIDPHIHEHT apexruBHOCTH BOAS-
HOH 3aBECHL

Hean paborsi: paspaGorka NPHUHLKMIOB ONTHMATEHOTO HCTIONB30BAHHSA BOJIA-
HBIX 3aBEC NpPH JIMKBHALUMM TOC/IEACTBHH Ype3BbIYAHBIX CHTYAIMH, CBA3aHHBIX C
BbIGPOCOM (NMPOJIHBOM) aMMHAaKa.

MeToant uccnenoBanms: naGoparopusie HCCIENOBAHNA, TUTPHMETPHYECKHH
AHAJH3, HATYPHbIC HCIBITAHHS, METOJbl MAaTEeMATHYECKOH CTATUCTHKY, YHCIICHHbIE
METObl pelieHHs AH(PepeHIHanbHEIX YpaBHEHHH, MaTeMaTHYecKoe MOJeIMpOBa-
HHE.

TlonryuenHbIe Pe3yIbTATHI M HX HOBH3HA: JKCIIEPHMEHTATLHO YCTaHOB/EHBI
KOJHYCCTBCHHBIC XapaKTePHCTHKH npolecca abcopbuum aMmmaka M3 aMMHayHO-
BO3AYLIHOH CMECH JBHKYIUHMHCA BOAAHBIMM KAIUIAMH H BIiEpBbIe paspaboTana ma-
TEMaTHYECKass MOJeNb, YyYHTHIBAIOIIAA HCHAPHTEbHOE OXIKICHHE W COCTOSHHE
Cpesibl. KCHIePHMEHTANBHO ONpPE/Ie/IeHB! TAPaAMETPBI PYKaBHOIO PacnbUIHTENsA, CO-
OTBETCTBYIOIHE ONTHMAILHOMY COOTHOIICHHIO JAB/ICHHS HA HACOCE ABTOLMCTEPHBI
(pacxozia BOIBI) ¥ BBICOTHI CO3/IABAEMO# BOASHOMN 3aBEChL. OKCrepUMEHTAIBHO ycTa-
HOBJICH KO/IHYECTBEHHBIH XapaKTep BJMSHHMA BOJAAHBIX 3aBeC Ha PacnpOCTPaHEHHe
AMMHaYHO-BO3JIIHOrO 00/1aKa, ONpeJe/ieHbl NapaMeTpsl U YCIOBHA CO3JAHHA 3a-
Bec, obecneynBaomne ero sPPeKTHBHOE paccenBaHue. Bnepesie paszpa6orasa no-
JTySMITHpHYECKas MOZEITb, HCIIOb3yeMas UIA pacyera riyOuHbl GakTHIecKol 30Hb!
3apKCHHA U M3MSHEHHA KOHUEHTPALWH AMMHAKa B NIPH3EMHOM CJIOe BO3JyXa B pe-
3YAILTATE NIOCTAHOBKM 3aBEC MPH Pa3/IHYHBIX 3HAYCHHAX NUIOMIA/H POJHEA M CKOPO-
ctH BeTpa. C npuMeHeHHeM TaHHON MOZIeNH pa3paboTaHbl METOAMKH HCTIOb30BAHMS
BOJAHBIX 3aBEC M pacyera CHJI H CPeACTB UIA JIMKBHAALMH ocaencTeuis UC, Ipen-
JIOXEHA M 3aMaTeHTOBaHA yCTaHOBKA, obecneyuBaronias NoesilieHne 3dPeKTUBHO-
CTH BOJHBIX 3aBEC C MOMOLIBIO CMAYHBAEMOT0 HEMPOHHLIZEMOr'0 KPaHa.

Crenens ucnoab3oBanns. Pa3paGoTanHbie METONHKH BHEJIPEHBI B NPAKTHKY
Goesoit paborsi nonpasnenenuit MO Ype3BBINANHBIM curyaumaM. [lo pesynstaram
AMCCCPTALIHOHHBIX MCCieoBaHHHA pa3pabotaHa MHCTpyKuMs 1o pacuery cun M
CPEACTB LA TIOCTAHOBKH BOJIAHBIX 3aBEC, yTBEpXkKAeHHaA npuka3zoM MUC Pecny6au-
Kk Benapycs.

ObsacTh NpHMeHeHHs: THKBHIALNSA TIOC/EACTBHil Ype3BbIYaiHbIX CHTYaLHH,
CBA3AHHBIX C BBIGPOCOM (NPOIMBOM) aMMHaKa.
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P33IOM3

_ Epowmin Ansixceit [Tatposiy
JlikBizaubis HACTYNCTBAY HAU3BBIYAHHBIX CITyanblil, 3BA3aHBIX 3 BHIKiAaM (npaniBam)
aMifKy, 3 BHIKApLICTAHHEM BaJ3AHBIX 3aC/IOH

KawouaBsis ¢10BbI: HaA3BHIMalHAs CiTyaupld, BbIKiA (Mpaniy) amiaky, Baass-
Has 3ac/iOHa, (aKThiYHas 30HA 3apaxoHHA, KadpiuieHT s¢eKTHIyHACHI Bai3sHON 3a-
CJIOHBI.

MbsTa mpaubl: pacnpanoyka npbiHIbINAY anTsiMaTbHara BHIKAPHICTAHHA Ba-
J3SHBIX 3aC/IOH Mpbl JIiKBiAalLbli HACTYNICTBAY HA/3BbIYAMHBIX CiTyallbiH, 3BA3aHBIX 3
BbIKiZIaM (pastiBam) amisKy. '

Meraasl JacaeaBaHHs: JabapaTtopHbIA JIac/eABaHHI, THITPHIMETPBIYHbI
aHaili3, HaTYpHBIA BbipabaBaHHi, MeTal MATIMAThiMHAH CTATBICTHIKI, KOJIBKACHBIA
MeTafibl, KOJIbKACHBIA MeTajibl PalldHHA AbIpEepIHUbLIBHBIX YPayHeHHAY, MaToMa-
ThIYHAE MaJIJTipaBaHHe.

ATpbIMaHBIS BbIHIKI i iX HaBiBHA: 3KCNEpPBIMEHTANBHA YCTAHOYICHB! KOJIb~
KacHBI XapaKTapbiCThIKI npauacy abcopbupli amisky 3 amisYHa-naBeTpaHai cymeci
PyXaroubIMica BaJ3AHbIMI KPOIUIAMI | YIEpIIbIHIO pacrpaliaBaHa MaTIMaTbIuHas Ma-
1316, AKas YIiYBae BhINapHae axaJo/pKBaHHE | CTaH acapoass. DKCIepbIMEHTATBHA
BbI3HAYAHBI IMApaMETPHl pyKayHara pacmbUBUIbHIKE, AKiA aAnaBsAaloub anmrsiMaib-
HBIM CYaJHOCIHAM 1IiCKy Ha MOMITe ayTaubiCTIpHEL (PACXOXy Bajbl) i BHINIbIHI CTBa-
paemaii BaA3sSHON 3aC/OHBL ODKCNEephIMEHTAIbHA YCTAHOYICH KOJBKAaCHBI XapaKrap
y3/A3esHHA BaJ3AHBIX 3aCNIOH Ha pacnayciojDKBaHHE aMisuHa-TiaBeTpaHara BoOJsaka,
BBI3HAYaHbl MApaMeTpsl i YMOBBI CTBAapIHHA 3aClOH, AKiA 3abgcreyBaionp Aro
adexTrIyHae pacceiiBaHHe. YNepIBIHIO pacnpanaBana naysmMmipsranas m, AKas
BHIKapHICTOYBaeLa i passiiky rikIOiHi (akThiuHal 30HBI 3aPXKOHASA | IMAHCHHS
KaHUPHTpAlBl aMisKy ¥ NpbI3eMHBIM CJI0i NIaBeTpa ¥ BBIHIKY NACTAHOYKi 3aC/HOHBI
Npbl PO3HBIX 3HAYIHHAX TUIOUIYB! MpaniBa i XyTkacui serpa. 3 npuwme'uueu nause-
Hail Maj/Ti pacnpauaBaHbl METOMBIKI BEIKAPBICTAHHA BaA3SHBIX 3aC/IOH | pasfiKy cin
i cpouxay nans niksinaupli Hactyncreay HC. Ilpananasana i 3anaranTaBaHa
ycraHoyka, skas 3abscrneyBae napsildHHE 3QEKTHIYHACHI BaI3AHBIX 3aC/IOH 3 Jana-
Moraif HenpaHikanbHara 3KpaHa, AKi 3MoyYBaewua.

Cryness BbIKApbICTAaHHSA. PacnpaliaBanbis MeTOBIKI ¥Kapanimica ¥ npak-
Toiubl GasBoi paboTsl NAApPa3MBANICHAAY Na HAA3BBIYAKHBIM ciTyaubiaM. [1a pasyss-
TaTaMm AbICePTALBIHHBIX AacieaBaHHAy pacnpauasaHa [HCTPYKUBIA na pasiiky cin i
cpoiakay MIA MAacTaHOYKI Ba/3AHBIX 3aC/IOH, fKas 3auBeppkaHa npeikazam MHC

Pacny6niki Benapyce.

Céepa npbiMsHeHHS: JIKBIaUbld HACTYNCTBAY HAI3BBLIYAHHBIX CITyaubiH,
3BS3aHBIX 3 BBIKiZaM (MpaniBam) amisky.
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RESUME

Eryomin Aleksey Petrovich
Emergency recovery connected with emission (spill) of ammonia using water screen

Key words: emergency situation, emission (spill) of ammonia, water screen,
existent contamination zone, efficiency ratio of water screen.

Work objective: development of optimal utilization of water screens during
emergency recovery connected with emission (spill) of ammonia.

Research methods: laboratory research, titrimetric analysis, full-scale tests,
methods of mathematical statistics, numerical computation of differential equations,
mathematical modeling.

Results and their novelty: quantitative characteristics of the process of am-
monia absorption from ammoniac and air mixture have been determined by experi-
ment with a help of moving water drops, as well as mathematical model considering
evaporation cooling and environment condition has been first-time developed. Char-
acteristics of hose spray corresponding optimum ratio of tank trunk pump pressure
(water expenditure) and height of created water screen have been determined by ex-
periment. Quantitative character of influence of water screens on spread of ammonia
and air cloud has been determined by experiment; characteristics and conditions of
screen creation which provide effective spread of the cloud have been determined.
Semi-empirical model used for estimation of depth of existent contamination zone
and change of concentration of ammonia in air-ground interface as a result of screen-
ing at various values of spill area and air speed has been first-time developed. Apply-
ing this model, methods of using water screens and estimation of strengths and means
for emergency recovery have been developed. A plant providing increase of effi-
ciency of water screens with a help of wetted impermeable screen has been suggested
and patented. p

Degree of utilization: Developed methods have been implemented into practi-
cal training of combat performance of Emergency Divisions. The Manual, for estima-
tion of strengths and means for installation of water screens affirmed by the order of
Ministry of Emergencies of the Republic of Belarus has been worked out in accor-
dance with thesis research.

Application field: emergencies recovery connected with emission (spill) of

ammonia. /,’

7 Ly
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