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AHAJIN3 OCHOBHBIX OTACHOCTEM, PA3BUTHS ABAPUMHBIX
U KATACTPO®PHUUYECKHNX CUTYALIU HA XUMHUYECKHX,
HEOTEXUMHNYECKUX U HE@TEIIEPEPABATBIBAIOIIIUX

HPEAITPUATUAX

3a nocnennue 80 jeT B MUPE MPOU30LIIO MHOTO aBAPUM U KaTacTpod Ha XMMHUUYECKHX, Hed-
TEXUMHUYECKUX U HedTenepepadaThIBAIOIINX MPEANPHUITHSAX, BEI3BABIIMX 03200YEHHOCTh U TPEBOTY
y OOLIIECTBEHHOCTH. DTH aBapuu COIIPOBOKAAIMCH [10KAPAMHU, B3PbIBAMH U BBIOPOCAMU TOKCUYHBIX
BEILIECTB.

Kak M3BeCTHO, XUMUYECKU OMACHBIMU SIBJIIOTCS MPAKTUYECKH BCE OOBEKThI, Ha KOTOPBIX
IPUMEHSIOTCSI XUMUYECKHE TEXHOJIOTHH.

OTO mpexJe Bcero xumMuueckue, HehrexuMmuueckue U HedrenepepadaTbiBaroliue U 1mMoao0-
HBIE UM 3aBOJBI U MPEINPUATHS, TJ€ OCYIIECTBISETCA epepaboTka HeTH U XpaHeHHe HeTenpo-
NYKTOB, IIOJIyY€HHE, HCIOJb30BAHWE M XPaHEHHE aBapUWHO XUMMYECKH OIACHBIX BEIIECTB
(AXOB), a Takxe npeanpuatus, OJU3KHE K XUMUYECKUM MPOU3BOACTBAM, HA KOTOPBIX NMPUMEHS-
IOTCSl BpEJHbIE XUMHUYECKHE BEIIECTBA U B TEXHOJIOIMUYECKHUX IIPOLeccax, B KOTOPBIX IpeaycMaTpu-
BalOTCA XMMHUUYECKHE IpeBpatieHus [1].

HomeHnknarypa npoayKuuu, BbITYCKaeMOW XHMHUYECKUMH, HEPTEXUMHUECKUMH U Hedrere-
pepadaThIBAIOIIMMU TPEANPUITUSIMUA C MEPEIOBBIMU TEXHOJIOTUSMH, OOECIIEUMBAIOLIMMU KOM-
IUIEKCHBIE NepepabOTKU HEPTH, Ia3a U XUMHUUECKOTO ChIPbS, BKJIIOUAET THICSYM PA3JIMYHBIX MarTe-
pHAJIOB U BEILECTB, MHOTUE U3 KOTOPBIX TOKCUYHBI U sII0BUTHL. ONAacHOCTh XUMUYECKHUX, HeTeX U-
MHUYECKUX M HedTenepepadaThIBAIOIIMX MPEINPUATHI I YelloBeKa U OKpY’Kalollel cpenbl npu
BO3HMKHOBEHUHU aBapHuil U KatacTpod oueBHUaHA. [IprMepoM MOXKET CIyKUTh W3BECTHAs KpyIHas
aBapusi Ha XMMHMYECKOM 3aBOJI€, BBIIYCKAOIIEM pPa3IMYHble XUMHUECKUE BEIleCTBa (B OCHOBHOM
apomaTuueckue coequHeHus), B r. Cese3o (Mranus), koropas npousomia B 1976 r. Apapus npu-
BeJa K 3apaKEHUIO0 AMOKCHHOM 3HAYMTEIbHONW TEPPUTOPUM BOKPYT 3aBoia. Ha 3apaskeHHOI mio-
1M ObUIM BBIZENIEHBI TPH 30HBI: 30Ha A (HamOoJsee 3apa)xeHHas) CO CPEAHUM YPOBHEM 3apake-

aus 2,4-107* /M mromaaso 1,08 KM2; 30Ha B co cpegHuM ypoBHEM 3apaxeHus 3.10° /M’ u

Iomaaso 2,7 KMZ; 30Ha C ¢ ypOBHEM 3apa)X€HUs MEHEe 5.10° r/m% u mwromaaso 14,3 kM. B

pe3yibTare aBapuu nocrpajano okoso 1000 yenoBek, oTMedanachk MaccoBasi THOEIb )KUBOTHBIX.

OpnHako camMoil KpyNHOH aBapuell Ha XMMHYECKOM MPOU3BOJACTBE 32 BCIO UCTOPUIO Pa3BUTHUS
MHUPOBOU MPOMBIIICHHOCTH sBJIsieTcs karacTpoda B bxanane (Muaus) 3 nexabps 1984 r., koropas
yaecina 3000 xwu3Hel u mpuBena k 3adoneBanuto 200 Teicsd yenoBek [2]. Ha 3aBoje cymecTBoBaio
ISTh Pa3JIMYHbIX MPOU3BOJICTB, B TOM YHCJIE METHJIM30IMOHATa U (pocreHa, 00aJaronX BbICOKOM
TOKCHUYHOCTBIO. ABapusi COIPOBOXKJANACh yTEUKOW MeTHiIn3anuoHaTa. MacmTtaObl MocieacTBUl
aBapvM OKa3aJUCh OIPOMHBIMU B CHJy psla OOCTOSITENLCTB: HOYHOE BpeMsl CYTOK, KOrja Mpo-
U30I1UIa aBapHsl; MEPEHACEIIEHHOCTh OKPECTHOCTE! MPEeaNpUATHS; TPYIIOOHBIN THIT 3aCTPONKH paii-
OHa MPOKMBAHUS HACEJIEHUS; OTCYTCTBHE CPE/ICTB 3aIlUThl U HEXBAaTKa MEIULIMHCKUX YUPEXKACHUM.

Heo6Xx0a1M0 OTBETHUTH, YTO CEroAHs OOJBIINHCTBO MPOMBIIIJICHHBIX 00BEKTOB BO BCEM MHUPE
B U3BECTHOM CMBICIIE SIBJIIIOTCS OOBEKTaMH XMMHUYeCcKoro pucka. [Ipu aBapuu 1100010 mpoMsblii-
JIEHHOTro 00BEKTa, mpeAcTaBistomeil no onpenenenuto B.A. Jleracosa [3]: «... mpouecc pa3pyu-
TEJIBHOTO BBICBOOOXKJICHHsI €ro COOCTBEHHOT'O JHEprosaraca, Ipu KOTOPOM ChIPbE, POMEXYTOU-
HBIE NPOIYKTHI, IPOIYKIUS IPEANPHUITHS U OTXObI IPOU3BOJICTBA, BOBJIEKASICh B aBAPUIHBIN TP O-
1ece, CO3at0T Nnopaxarouue (GakTopsl JUIsl HACEIEHUS U OKPYKAIOLIEH Cpeibl U YPOBEHb XMMHYE-
CKOT'O PHUCKa XapaKTEPU3YETCs JOCTATOUHO BBICOKUMHU 3HAYEHUSAMU .



B nonsATHe 00bEKT ¢ XUMHUECKONM TEXHOJIOTHEH BKIIOYAIOTCA 00BEKTHI, KOTOPbIE TPOU3BOJIAT,
nepepadbaThIBalOT, UCIONB3YIOT, TPAHCIIOPTUPYIOT, 00pabaThIBAIOT, XPAHAT WIH YAAJSIOT ONAacHbIe
BELIECTBA.

[Ipu aBapusiX Ha XUMHUYECKU OMACHBIX O0BEKTaX MOpakeHUeE JIF0JIei B OOJIBIIMHCTBE CIy4yacB
o0ycIaBIMBaeTCs MOMaJaHHEM OMACHBIX XUMUYECKUX BEIECTB BHYTPb OpraHW3Ma, TJIaBHBIM 00pa-
30M MHTAISIIUOHHBIM ITyTEM.

K nambonee omnacHbIM (4pe3BBIYAfHO U BBICOKOTOKCHYHBIM) XMMUYECKHM BEIIECTBOM OTHO-
CAITCSI: HEKOTOPbIE COSTUHEHHSI METAIIOB (OPraHUYEeCKUEe U HEOPraHUYECKHE TPOU3BOIHBIC MBIIIIb-
sKa, PTYTH, KaJMHsI, CBUHIIA, TAJUTUS, [IMHKA U JPYTUE); KApOOHUTHI METAJUIOB (TeTpakapOOHMII HU-
KeJisl, ICHTaKapOOHHMJI JKeJie3a U IPYTUe); BEIIeCTBA, COACPKAIIME IHAHTPYIITY (CHHIIbHAS KUCIIO-
Ta U €€ COJM, OCH3AJIbACTH/IIMAHTUAPHH, HUTPHIIbI, OPraHUYECKUE W3OLMAHATHI); COCIMHCHHS
docdopa (pochopoprannyeckue coequHeHus, xaopua docdopa, okcuxaopua docdopa, Gochun,
dochuaun); dropoopranndeckre coeauHeHUs (GTOPYKCyCHas KUCIOTa U ee 3PUpPbI, GTOPITAHOM
U JIPYTHUE); XJIOPTUAPUHBI (ATUICHXIOPTHAPUH, STUXIOPTUAPUH); TAIIOTEHBI (XJI0p, OpoMm); Apyrue
COCIMHEHUS (STHIICHOKCHU, AJTHIIOBBIN CIUPT, METWIOPOMHUI, )OCTEH).

K CuIBHOTOKCMYHBIM XMMHUYECKMM BELIECTBAM OTHOCATCS: MUHEpAJIbHBIE M OpraHUYECKUE
KHCIIOTHI (cepHasi, a30THast, ¢ochopHas, yKCycHass W Apyrue); IeIo4n (aMMUaK, HATPOHHAs W3-
BECTh, CJIKMI KAl U JIpyrHe); COCNUHEHUs Cepbl (TUMETHICYNb(AT, pacCTBOPUMbBIE CYIb(UIbI,
CepOoyTIIepoJ, PaCTBOPUMBIC THOIIMAHATHI, XJIOPUT U (PTOPUA Cephl); XJIOp M OpOM3aMelIeHHBIC
MIPOU3BOIHBIC YIIIEBOJOPOIOB (XJIOPUCTHIN U OPOMUCTBIA METHII); HEKOTOPBIE CIIUPTHI U AJbJIETH-
JIbl KHCJIOT; OPraHWYEeCKUE W HEOPraHMYECKUE HUTPO — U aMHUHOCOEIUHEHMs (TWIPOKCHUIIAMUH,
THIPA3WH, aHWIMH, TOJYUANH, aMIUJIHUTPUI, HUTPOOEH30J, HUTPOTOIYOJI, THHUTPOGEeHON); heHOo-
JIbl, KPE30JIbl U UX MPOU3BOJIHBIE; FETEPOLMKINYECKUE COCTUHEHUSI.

OnacHble XMMHUYECKHE BEIIECTBA, CIIOCOOHBIE JIETKO MEPEXOAUTh B aBAPUIHBIX CUTYalUSIX B
($U3UKO-XMMHUYECKOE COCTOSIHHE, COOTBETCTBYIOIIEE MX HAaWOOJbLIEMY MOpa)KarolleMy IEHCTBHIO
Ha3bIBAIOT CUJIBHOACUCTBYIOIMMHU s10BUTHIMH BemecTBamu (CHSB). Croga 0THOCAT TOKCHUYHBIE
XUMHYECKHE COEUHEHMS], CIOCOOHBIE NP aBapusX JIETKO MEepeXOoAuTh B aTMocdepe B mapoodpas-
HO€ MUJIM TOHKOAMUCIIEPCHOE COCTOSIHUE U BBI3BATh MACCOBBIE MIOPAKEHUS JTIOACH.

K ynciy onacHbpIX XMMHUYECKUX BEILLECTB TEXHOTEHHOT'O XapaKTepa OTHOCSITCS aBapUilHO XU-
Muuecku omnacHble BeniectBa (AXOB), a Takke BellecTBa, BbI3BIBAIOIINE MPEUMYIIECTBEHHO XPO-
HUYECKHe 3a00J1eBaHMs.

Jna xpanenus AXOB Ha ckiazax XMMHUYECKUX NPEANPUATHH MCIONb3YETCS HECKOJIBKO
CIoco0oB.

AXOB Moryr xpaHuTbcs B pe3epByapax Moj BbICOKMM nasineHueM. g xpanenus AXOB
UCIOJIb3YIOTCSl U U30TEPMUYECKUE XPAHUIIUINA TPU J1aBJI€HUH OJIM3KOM K aTMOC(HEpPHOMY WUIIH MPU
nasienuu no 1 Ia.

HazemHble pesepByaphbl, Kak MpaBHIIo, pacronaratorcs rpynnamu. [lo nepumerpy Tepputo-
pHH, I7Ie OHM pacIoyiaraioTcs, IpeaycMaTpruBaeTcss 00BaJOBbIBAHUE WM OTPAKICHUS W3 YCTOWYH-
BbIX MaTEpUaJIOB.

[TpunsTeie y Hac ycnoBus U criocoOb! xpanenuss AXOB npuseznenst B Tabnune 1 [1].

[Ipu paspymenun o6og0uku eMKocTH, coaepxkamieii AXOB non naBieHueM, ¢ mociueayro-
MMM pa3iuBoM Oosbiioro konuuectsa AXOB B 00BaJIOBKY B aibHENIIIEM, B TE€UEHUE 10CTaTOYHO
JUIUTETILHOTO OTpe3Ka BPEMEHHU, MOXKET IPOUCXOJUTh €0 UCHapeHue U paclpoCTpaHEHHE B aTMO-
cdepe. B aTom nporiecce NpUHATO YCIOBHO BBIICIATH TPU MEPHOAA:

- OypHOe ucrapeHre oCHOBHOM 4actu BbuMBLIetocss AXOB 3a cuer pazHocTH ynpyroctu Ha-
ChIlIeHHBIX MapoB AXOB B eMKOCTH M MX MaplUuaibHOTO JaBiieHus B Bo3nyxe. [lpu stom popmu-
pyercst obnako ¢ koHueHTpauusmMu AXOB, kak npaBuii0, 3HAUUTEIHHO MPEBBIIAIOIIUMH PEIETb-
HO JIOMYCTUMBbIE KOHIEHTpauu. Takoe 0051ako 0ObIYHO HA3bIBAIOT NIEPBUYHBIM;

- HeycroiunBoe ucnaperare AXOB 3a cuer Temia, MOCTymarnEero oT 00BaJIOBKH, MPUTOKA
TEIUIa U3BHE U 3a CYET U3MEHEHHUS TEIIOCOAEPKAHUS KUAKOCTH;

- JUIUTEJIBHBIN 110 BpPEMEHU MEPHO]T cTallMoOHapHOTro npouecca ucnapenuss AXOB 3a cuer Ten-
J1a OKpY’KaIoLIETro BO3AYyXa.



Jlnist aBapuu ¢ pa3pylIeHHEM 000JI0UYKH U30TEPMHUYECKOTO XPAHUIIHINA, COMTPOBOXKIAIOIINMCS
pas3InBOM B 00BasIoBKY 0oJbioro koiauuectBa AXOB, xapakTepHbl INTaBHBIM 00pa30M HEYCTONYH-
BO€ (BTOpOIl mepuon) u cranuoHapHoe (Tpetuil nepuoxa) ucnapenue AXOB. IlepBuynoe obaaxo
3apaxkeHHOro AXOB Bo3ayxa B JaHHOM ciydae (POpMHUPYETCs 3a CUeT Mpolecca HEyCTOWYHUBOTO,
HO BCE ke ObICTPOTO



YcaoBus u cnocoObl xpanenuss AXOB

Taoauna 1

ArperatHoe | HaumenoBanne AXOB VYcnoBus XxpaHeHus Cnioco0mI XapaKTEepUCTUKU PE3EPBYapOB
COCTOSIHUE XpaHEHUs Buz (bopma) Tumnossie 00be- | Hopmartus-
MBI, M° HBIN KO3(-
¢dummenT 3a-
ITOJIH.
Cxumxen- | Ammuak, Bomopoxa xio- | [Ipu Temmeparype ok- | Hazemuoe, pe- | Humunapuueckuit | 10, 25, 40, 50, | 0,8-0,835
HBIE Ta3bl | PUCTBIA, METWUJ OpOMH- | pyXaromieil cpenbl MOA | K€ 3ariayOJieH- | TOPU30HTAIbHBIN 100, 125, 160,
CTBI, METHJIAMUH, CEp- | IaBIECHUEM  COOCTBEH- | HOE 200, 250
HHUCTBIN AQHTUIPUI, | HBIX apoB
dopmanbrerun, docren, | 6—18 kre/cm?
XJIOP
Ammuak, okuch, 3tuie- | [Ipu Temmeparype ok- | Hazemnoe [Haposoii (cdepu- | 600, 800, 2000 | 0,83
Ha, XJIOP pyXarolei cpensl o YECKHUH)
JIaBJICHUEM  COOCTBEH-
HBIX  I1apoOB 6-18
Kre/em?
AmMuak N3orepmuueckoe  xpa- Humuanpuueckuit | 10000, 20000, | 0,835
HEHHUE IO/ JIaBIICHUEM, BEPTHKATBHBIN 30000
Onmu3kuM K arMmocdep-
HOMY
Coxatble AmmMmuak, cepoBogopon, | [Ipu Temmeparype ok- Cdepuueckue raz- -
rassl CEPHHUCTHIA aHTUIPHU]T pyXaromei cpeasl U TOJIBJCPHI
JaBJICHUU 0,7-30
Kre/em?
Kunkoctu | Aueronutpun, amneros- | [Ipu armochepHoM mnas- Hunuuapuueckuit 0,9-0,95
[UAHTHJPHH, BOJOPOJ | JIGHHH H TeMIIepaType BEPTHKATBHBIN
¢GTOpHCTBIN,  BOJOPOA | OKPYKAIOLIEH CpeIbl
[TUAHUCTHINA, HUTPHI aK-
PHIIOBOI KHUCJIOTBI,
a30THasl KHMCJIOTa, COJIs-
Hasi KHUCIIOTa, Cepoyre-
POJI, XJIOPIUKPHH







ucnaperus. Ilpu stom kommuectBo AXOB, yudacTByromiero B 00pa3oBaHUU NEPBUYHOTO OOJaKa
Jake B JIETHEE BpeMsi, Kak MPaBuIIo, He IpeBbiiaeT 3-5%.

[Tpu aBapuitHom BCKpbITHH 0OoNouek ¢ AXOB, mpeacTaBiasSIONMMI BBICOKO KUTISIIIHE KU
KOCTH, IIEPBUYHOE 00J1aK0 HE GOopMUpYeTCsI.

OOBEKTHI, TJIe IPOU3BOIATCS, MEPEPa0ATHIBAIOTCS, UCIIOIB3YIOTCS, TPAHCIIOPTUPYIOTCS, Xpa-
HaTCcs niK ypansatoTes AXOB npunsaTo kinaccu@uuupoBaTh MO CTEIIEHU ONACHOCTH JI HACETICHUS
u Teppuropuil. Takas kinaccuukaus, Mo CTENEHH XUMHYECKOW OMAacHOCTH B 3aBUCUMOCTH OT
MPUHATBHIX KpUTepueB [4], mpuBeneHa B Tadnwuiie 2.

Taoauma 2
Knaccupukauus npeanpusTHii 10 XUMHUYECKON OMACHOCTH
CrerneHn XUMUYECKOW OMAaCHOCTH OOBEKTOB KonmuecTBo uennoBek, mornajgarumx B 30-
HY XMMHUYECKOT0 3apakKeHMs IPU aBapuu
[ bonee 75000 uenoBex
I Ot 40000 mo 75000 uenosek
Il Memnee 4000 yenoBek
\ O1eHKe HE MOJICKUT

bezonacHOCTh (yHKIMOHUPOBAHUSI XUMHUYECKH OTACHBIX OOBEKTOB 3aBUCUT OT MHOTHX (hax-
TOPOB: (PU3UKO-XMMHUYECKUX CBOICTB ChIpbs, IPOAYKTOB IPOU3BOJICTBA, XapaKTepa TEXHOJIOIHYeC-
MOJIOTHYECKOTO TPOLECcCca, KOHCTPYKIIMM W HAJSKHOCTH OOOPYIOBaHUS, YCIOBHUI XpaHEHUS W
TPAHCHOPTUPOBAHUS XMMHUYECKUX BEILECTB, HATUYHUS M COCTOSHHUS KOHTPOJIbHO-MU3MEPUTEIbHBIX
nprOOPOB M CPEACTB aBTOMATHU3ALNH, IPPEKTUBHOCTH CPEICTB MPOTUBOABAPUITHON 3alIUTHI M TaK
nanee. Kpome sToro, 6e30nacHOCTb POU3BOCTBA, UCIIOJIb30BAaHMs, XpaHeHHs U nepeBo3ok AXOB
B 3HAUMTENILHOM CTETEHH 3aBHCUT OT YPOBHS OpraHHM3aluu MPO(UIaKTHYECKONH paboThI, CBOEBpe-
MEHHOCTH M KayecTBa IJIAHOBO-NIPENYNpPEIUTENbHBIX U PEMOHTHBIX PabOT, MOJArOTOBIEHHOCTH U
NPaKTUYECKUX HABBIKOB IEPCOHANA, HAJIMYWs CHUCTEMBI HAI30pa 33 COCTOSHHUEM TEXHHUYECKHX
CPEeACTB MPOTHUBOABAPUHHON 3aIUTHI.

BonbmmacTBo AXOB nipu aBapuiiHBIX CUTYalUsX CPABHUTENBHO JIETKO NEPEXOAST U3 OJJHOTO
arperaTHOro COCTOSIHMS B JIpyTHe, yallleé BCEro M3 XXHJAKOIro B mapooOpasHoe (razoobpasHoe), U3
TBEPJIOTO B a3PO30JIHHOE M HAHOCSAT MAaCCOBBIE TOPAXKEHUS JIFOJISIM, JKUBOTHBIM M PACTEHUSIM.

Bo3MoHBIN BbIXO 00jaka 3apaK€HHOTO BO3AyXa 3a Mpeaeibl TEPPUTOPUUM XUMHUYECKH
OIIaCHOT0 00BEKTa, B Cllyyae aBapuH HA HEM, 00yCIaBIMBAET XUMHUYECKYIO OMACHOCTH UIS aMU-
HUCTPATUBHO — TEPPUTOPUATIBHON €TUHMIIBI, I'/I€ TAKOH 0OBEKT PACHOIOMKEH.

KpurepueM 111 OTHECEHHS aAMUHUCTPATUBHO — TEPPUTOPHUATIBHON €AMHULBI K TOM WJIA HHOU
CTETIEHU OMACHOCTHU B 3TOM CIIy4ae SIBJISETCS MPOLIEHT HACENIEHUs, NMPOXKUBAIOIIEr0 B 30HE BO3-
MO>KHOTO 3apa’ke€HUs B CIydae aBapuu WIHM KaTacTpo(dbl HAa XUMUYECKU ONacHOM 00bekTe (Tabnuna
3) [4].

Tadauuna 3
Knaccupukauus aiMMHUCTPATHBHO — TEPPUTOPHUAJIBHBIX eIMHUIL
110 XUMHYECKON ONACHOCTH
CreneHb XUMHUYECKOU OMTaCHOCTH KonnuecTBO HaceneHus!, MPOKUBAIOIIETO B
30HE BO3MOKHOTO 3apakeHus, %
I bonee 50
Il 30-50
11 10-30
v o 10

Hano otMeTuTh, 4TO MO CTENEHH BO3ACUCTBUS HA opranu3M venoBeka AXOB noapasnenstoT-
Csl Ha HECKOJIbKO KJIACCOB OMAcCHOCTH: |1 — 4Ype3BbIYAHO OMAacHbIC; 2 — BBICOKOOIACHKIE; 3 — yMe-
pPEHHO omacHbIe; 4 — ManoonacHbie. HopMbl a1 onpeneneHus Kiacca OMacHOCTH MPEICTaBICHbI B
tabnuue 4 [4].



HecmoTpst Ha mpennmpuHUMaeMble MEpbl B O0JIACTH MPOMBIIUICHHONH 0€30MacHOCTH TOJIHO-
CTBI0 UCKJIIOYHUTH BEPOSITHOCTh BO3HHMKHOBEHMS aBAPUU NPAKTHYECKH HEBO3MOKHO. MHorue mo-
TEHLIMAJIBHO OIACHbIE IPOU3BOJICTBA CIIPOCKTUPOBAHBI TAK, YTO BEPOSITHOCTh KPYIHOW aBapUU HA

HUX OLCHUBACTCS BEJIMYMHOMN MOPSIKA 1074,

B GonpmmHCTBE ciydaeB aBapuu M KaTacTpo(dbl HA XUMHUYECKHX OMACHBIX MPEINPHUATHAX U
00BEKTaX BBI3BIBAIOTCS HAPYIICHUEM TEXHOJOTHH MPOM3BOJICTBA, MPABUI IKCILTyaTaIlluud 000pyI0-
BaHMsI, MAIlIMH U MEXaHU3MOB, HU3KOH TPYAOBOW M TEXHOJOTUUYECKOW TUCITUILIMHOM, HECOOIo 1e-
HUEM HOpPM 0€30MacHOCTH, OTCYTCTBHEM JOJHKHOTO HA/130pa 332 COCTOSIHUEM 000PYIOBAHHS.

Taoauna 4
Kaaccnpurxanusa AXOB no crenenn Bo31eiicTBHSI HA OPraHU3M YeJIOBEKA

IToka3arean Hopma s ki1acca onnacHOCTH
1 2 3 4
[IpenensbHo  momyctumasi  koHueHtpanus | Menee 0,1 0,1-1 1,1-10 Boiee
AXOB B Bo3/tyXe pabodeii 30HbI, MI/M° 10
Cpenssisi cMepTenbHas /103a Mpy BBeleHUU B | Menee 15 15-150 150-500 Boiee
KEITyTOK, MI/KT 500
Cpennsisi cMepTellbHAs 032 TP HaHeCeHWH | MeHee 100-500 | 500-2500 Bonee
Ha KOXY, MI/KT 100 2500
Cpennsisi cMepTenbHas KOHIEHTpaus B Bo3- | Menee | 500-5000 | 5000-50000 | Bonee
ayxe, Mr/m 500 50000

ABapuu Ha XUMHUYECKH OMACHBIX 0OBEKTAX 10 THIy BOSHUKHOBEHUS JEATCS Ha IPOU3BOJICT-
BEHHBIE Y TPAHCIIOPTHBIE, IPU KOTOPHIX HAPYIIAETCS FEPMETUYHOCTh EMKOCTEN U TPyOOIpOBOJIOB,
coaepxkamux AXOB.

ITo Macmrabam mocieACTBUN XMMHUECKHE aBapUyd UMEIOT CBOIO CHEIMPHUECKYIO Kiaccudu-
KallHIo:

- JIOKaJIbHbIE, TIOCTIEACTBUSI KOTOPBIX OIPaHUYMBAIOTCS OJHUM LIEXOM (arperaTtom, coopyxe-
HUEM) XUMHYECKHU OMTACHOTO 00BEKTa;

- MECTHbIE, OCIEACTBHSI KOTOPHIX OIpPaHUYMBAIOTCS MPOU3BOJCTBEHHON IMIOIIAKON XMMHU-
YECKH OMAaCHOr0 00BEKTA WIIM €r0 CAaHUTAPHO-3aIIUTHON 30HOM;

- o0urye, mocaeACTBUS KOTOPBIX PaCHpOCTPAHSIOTCS 3a MPeeibl CAaHUTAPHO-3aIlUTHONW 30HbBI
XUMHUYECKH OMACHOTO OOBEKTA.

1o cepe BO3SHUKHOBEHUSI XUMUYECKUE aBapUU KJIACCUPUIIMPYIOTCS HA :

- apapuu Ha xpanuianimax AXOB;

- aBapuU MpU BEJACHUH TEXHOJIOTMYECKHUX IPOIIECCOB;

- aBapuH npu TpaHcnoptupoBke AXOB mo TpyGonpoBoay MM Kele3HOI0POKHBIMU LIUCTEP-
HaMU 10 TEPPUTOPUH OOBEKTA.

B Takux aBapusx BeiIensioT 4 ¢assl [4], conepikaHue KaxI0i U3 KOTOPHIX OTPAXEHO B Tab-
june 5.

Tabanna S
Pa3pl pa3sBUTHA XMMHUYECKUX aBapuil

®da3a Coaepixanue ¢aspl ABapuu Ha XpaHWJIH- TpancnopTHbie aBapuu
max 1 nNpv B€ACHUM
TeXHOJIOTMYEeCKHUX MPOo-
1EeCCOB
1 WNuunuupoBanue aBapuu | Hakorienne nedekrtoB B | YXyIIIeHHE COCTOSHUS Ke-
BCJIEJICTBHE HAKOIUIEHUS | 00OPYAOBaHUM; OLIMOKHU | JIE3HOAOPOXKHOTO IYTH; HEKa-
OTKJIOHEHUH OT HOp- | IIpU MNPOEKTUPOBAHUH, | YECTBEHHOE BEIECHHE PEMOHT-
MaJIbHOTO MPOILEcCa WU | CTPOUTENIBCTBE U MOHTA- | HBIX paboT, BO3HUKHOBEHUE
HEKOHTPOJIUPYEMOU xKe 000pyIOBaHUS; | HEMONAJOK B IMOJBUKHOM CO-
CIIy4allHOCTH, B pe3yJib- | OLIMOKM B JKCILIyaTallUW | CTaBE; HapyLIEHHE MpaBUJI Ie-
TaTe Yero CUCTeMa IpH- | 000pyJOBaHUs; Hapylle- | peBO30K; CTOJIKHOBEHHUE C APY-




XOJUT B HEYCTOMYMBOE | HUE€  TEXHOJOIMYECKOrO | FTMMH TPAHCIOPTHBIMU OOBEK-

COCTOsIHUE npouecca TaMH; KOpPpO3usl TPyOOIpoBO-
JIOB U T.J.

Pa3Butne aBapuu, B Te- | BosHukHOBeHMe  moxka- | CXon € pPEIbCOB LUCTEPH,

YEHHE KOTOPOW IPOMC- | POB, B3PBIBOB, PAa3JIUBBI, | MIOXKAapbl, B3PbIBbI, pPa3JIMBBI,

XOJUT HapyLIeHUEe rep-
METHUYHOCTH  CHUCTEMBbI
(eMKOCTH,  pEaKTopbl,
LUCTEPHBI U., T.J.) U HO-
naganue AXOB B atmo-

BbIOpocbl AXOB B o0k-
PYKAIOLLYyI0 CPELy

BEIOpOockl AXOB B okpyxaro-
HIyIO cpeay

chepy

Brixon nocneAcTBuil | PacipocTpaHeHre ra30Boid BOJIHBI U €€ BBIXOJ 3a MPEACIIbI
aBapud 3a  Ipezaesbl | 00beKTa; mopaxaromee Bo3aciicteue AXOB Ha HaceneHue
00BeKTa Y TIPOU3BOJICTBEHHBIN MIEPCOHAT

Jlokanmuzauuss u JuUkBH- | [IpoBeneHre MEpoOnpUsATAA XUMHYECKOW 3allUuThl, B TOM
Janus MOCJICICTBHM | YHCIIE TIO JIOKAIU3AIMU U JIMKBUJIALIMA UCTOYHUKA 3apaxe-
aBapuu HUSA

B cBoro ouepens nonaganus AXOB B atmochepy onpenenstorcsi yCIOBUSMH €ro CoaepKa-
HUS B BO3MOYKHOM HCTOYHUKE 3apakK€HUS U XapaKTepOM IMOBPEXIEHHs nociuenHero [4]. Boznu-
KaloIIMe IPH ATOM THIIOBBIE aBapUIHbIE CHUTYaI[H IPEICTaBICHBI B Ta0nuIe 6.



Tunosble apapuiilHbIe CUTYalluH, CBsI3aHHbIE ¢ BbIOpocoM (mpoauBom) AXOB

Taoauua 6

ArperaTtHoe Bupg ucrounuka 3apaxeHus CreneHb pa3pylIeHUs uc- Xapaktep nonaganus AXOB B Bo3moskHble BapraH-
COCTOSIHHE TOYHMKA 3apaKECHUS OKPY’KaIOILYIO Cpeny ThI paznuBa AXOB
AXOB
CxwwkeHHble | XpaHWINIIA U 5K/ IUCTEPHBI [Tonnoe MrHOBEHHBII BBIOPOC BCEro COAEPKUMOIO €M- CB0OOHBI WK B
ra3bl KOCTH C TIOCJIEYIOIIUM UCIIapEHUEM 00BaJIOBKY (ITO/IJI0H)

pasiuBa

YactuuHoe (TpeluHsl, OT-
BEPCTHSI, pa3pbIBbI U T.I1.)

Hcrteuenue Bo BpeMeHU depe3 OTBepcTus (Tpe-
HIMHY Y T.I1.) C MOCJIEAYIOINUM
UCIIApEHUEM PA3JIiBa

TexHoOrMYeCKHe EeMKOCTH U —— —— CB0OOIHBII
peaKMOHHAs anmnaparypa
TpyOonpoBoab Yactuunoe Hcreuenne Bo BpeMeHU uepe3 OTBepcTue (Tpe-
IIMHY U.T.I.) C MOCJIEAYIOUIMM HCIIapeHueM pas-
JIMBa
Cokatple ra3el | XpaHWINILA, TEXHOJIOTUYECKHE ITonnoe MrHoBeHHbIH BbIOpoc Bcero oobema CISB c | PasnuB oTcyTcTByeT
€MKOCTH U PEakIMOHHAs ara- YactuuHoe MIHOBEHHBIM IIEPEX0JIOM B aTMochepy
patypa Hcrteuenne Bo BpeMeHM depe3 oTBepcTue (Tpe-
UIMHY H. T.II.) C MTHOBEHHBIM MEPEXOJ0M B aT-
Mochepy
TpyOGornpoBoibI YactuuHoe Hcrteuenne Bo BpeMeHM depe3 OTBepcTue (Tpe- Paznus
UIMHY H. T.II.) C MTHOBEHHBIM NEPEXOJ0M B aT- OTCYTCTBYET
Mochepy
Kunkocrtn XpaHunuiia U x/A LACTEPHbI [Tonnoe MrHOBeHHbII BBIOPOC BCEro COAEPKUMOIO €M- CBOOOHBIN MM B
KOCTH C ITOCJIEAYIOIUM HUCIIAPEHUEM Pa3IuBa 00BaIOBKY (ITOJIZIOH)
YactuuHoe Hcreuenne Bo BpeMeHU 4epe3 OTBEpCTHS (Tpe-
OMHY U T.1.) C TOCIEAYIOIHUM HCIApEHUEM
pasnuBa
TexHOoIornueckue eMKOCTH U —— MrHOBEHHBII BBIOPOC BCEr0 COAEPKUMOTO €M- CBo0oHBIH

peaxkiuoHHas anmnaparypa

KOCTH C MOCJICAYOIINM UCIIAPCHUEM pas3JiiBa

HcreueHne Bo BpeMEHM uepe3 OTBEpCTHE (Tpe-
UMHY U T.I.) C MOCIEAYIOUUM HCIapeHHEeM
paznuBa




TpyOonpoBoab!

YactrnuHoe

Hcreuenue Bo BpeMeHU yepe3 OTBepcTue (Tpe-
IMHY W T.I.) C TOCIEAYIOIIMM HCIapEeHUEM
pasiuBa

CBOOOIHBII




CoBpemeHHbIE HEPTEXMMUUECKIE KOMILIEKCHI MPEACTABISIOT COOOM CIIOKHBIE KOMOWHUPOBAHHBIC
HpepUATUS 110 epepaboTke HeTH, ra3a U B OTIEIbHBIX CIydasX YIJis.

Kpome oCcHOBHOTO ITpOM3BOACTBA, T.€. HeTernepepadoTKH, BEIYIIMMU Ha HEPTEXUMIYECKHX KOM-
IUIEKCax SIBJLIIOTCS IPOU3BOJCTBA CEPHOM KUCIIOTBHI, aMMMaKa, 3aBO/bl I'MAPUPOBAHUS, XMUMHYECKOTO
CHHTE3a (II0JIMMEPOB, CITUPTOB) U TAK JAJIEE.

Kpome MOTOpHBIX TOIUIMB Ha HedrenepepadaThIBAIONIMX 3aBOJAX MOJYYAIOT B BHUIE TOBAaPHBIX
IPOIYKTOB APOMAaTHUYECKHE YITIEBOJOPOIbI, CMa304YHBIE Macia, OUTYMBI, Ta3. Pa3imunHble BUIBI IPOYK-
IIUM BbIPAa0aThIBAOTCS HA YCTAHOBKAX MOJTOTOBKH M NMEPBUYHON NepepabOTKU HeTH, TEPMUIECKOTO U
KaTATUTHYECKOTO KPEKMHTa, pU(OPMUHTa, KOMITAYHIUPOBAHMS, STUIIMPOBAHMS, KOKCOBAHHS HA KOMOU-
HUPOBAHHBIX YCTAHOBKAaX M CUCTEMaX [3].

U3 BBIIEU30KEHHOTO BUJTHO, YTO BCE BHBI BO3MOXKHBIX aBapHil M KaracTpod, BOZMOXKHBIX HA
XUMHMYECKUX MPEANpUATHAX (0OBEKTaX), CBOMCTBEHHbI HE(PTEXMMHUECKUM KOMIUIEKCAM, a TaKXKe OT-
JeTbHBIM He(pTEXMMHUUECKUM U HeTerepepadaThIBAIOIIMM IPEIITPUSITHSIM.

BcenencrBue xapakTepHBIX B3pPHIBOOIACHBIX CBOMCTB XMMHMYECKHMX BEIIECTB, a TAKKE OTAEIBHBIX
HEJIOCTATKOB B TEXHUKE IPOU3BOACTBA HAHOOJbIIIEE YUCIIO aBapUil IPOUCXONUT HA MPEANPUSATUSAX, IPO-
U3BOIAILMX AllETUIIEH, BOJIOPOJ], AMMHUAK, XJIOP, CEPOYIIIEPOL, STUIIEH U IPYrHe MIPOIYKThl OpraHMYECKO-
IO ¥ HePTEXUMHYECKOIO CUHTE3A.

XUMHYECKHe MpenpuaTUs, HedrenepepadaTbIBatOIIMe 3aBO/Ibl, TPYOOIPOBO/BI U CKIIA/Ibl He(Te-
HPOJYKTOB OTHOCSITCSL K CAMOM OIAacHOM kareropuu (A) 1o nokapo — 1 B3pbIBOOIIACHOCTH [6)].

bonprias yacts aBapuii (oxoso 90%) cBs3zaHa ¢ 00pa3oBaHUEM U B3PbIBOM [1apOTra3oBbIX CMECEH;
57% B 3akpeITOl anmaparype u TpyodorpoBonax u 43% B pabounx MOMEIICHUSIX M Ha OTKPBITHIX YCTa-
HOBKax [7].

B3pbiBaeMOCTh MapOBO3IYLIHBIX CMECEH XMMHUECKHUX BEIIECTB SBJISETCS OJHMM W3 MCXOIHBIX
JTAHHBIX IIPU BHIOOPE KOHCTPYKIMH 3/1aHUI U COOPY>KEHUH, TEXHOIOINYECKOro 000pY10BaHusl, 3JEKTPO-
anmaparypbl, Cpe/ICTB aBTOMaTU3alMM U TPAHCIOpPTa, MPUOOPOB KOHTPOJISI U CUTHAJIM3ALUH, IPOTUBO-
aBapUIMHBIX CPEICTB, BEHTWIALMOHHBIX CUCTEM U APYTHX.

JI71s1 OLIeHKM B3phIBO— M MOXAPOOMACHOCTU Ta30B U MAPOB HUCMOJIB3YIOT CIEAYIOIINE TTOKA3aTelu:
IpeZeTbl BOCIUIAMEHEHHS B BO3YX€, TEMIIEPATYPY BCIBIIIKY, BOCIUIAMEHEHNS U CaMOBOCIUIAMEHEHNS,
KaTErOpHI0 B3PbIBOOIACHOCTU CMECH, MUHUMAJIbHYIO SHEPIUIO 3aKUTaHUs, MUHUMAJIbHOE B3pPBhIBOOMAC-
HOE COZIEpKaHue KUCII0poia U ApYTHe.

[lonpo6Hplii aHau3 aBapuil HAa XMMUYECKUX U HEPTEXUMUUECKUX NPEINPHUITUIX U 00bEKTaX Mpu-
BeZieHbI B pabotax B. Mapmmanna [2], M.B. becuactnoBa, B.M. Cokomnosa [7, 8, 9], A.B. Ky3una, I".4.
Terumnckoro, B.JM. FOuikosa [10] u npyrux.

A3zepOaiixan sSBIsieTcs MTHOHEPOM He(Teno0buM B MUpe U ¢ Hayana XX Beka B AszepOaiipkane
pa3BHUBaJIach XUMUYeCKasl, Herexumudeckas 1 HererepepadaTbIBaroIIas IPOMBIIIUIEHHOCT.

B konne XIX Beka u B Hauane XX Beka B baky He(TenpoMBICIIbI y OTJAETBHBIX KPYITHBIX KOMITa-
HUI codeTanach ¢ HedTenepepadoTKOM.

21 smBaps 1901 rona Ha Hedrenpombiciax OparseB HoOuielt Berbixuyn noxap [11]. 3aropenach
He(Th, XpaHUBIIASACS B TPOMATHOM OTKpbITOM amOape. [IHo u OOKOBBIE CTEHKH BBIPHITOTO B 3eMJIe aM0Oa-
pa OpUIM TyCTO 00Ma3aHbl IMIMHOM, PeIoTBpaIlaoLieli npocaunBanue HedTH B ouBy. st 9T0i ke 11e-
M 1HO ambapa ObUIO BCeraa MOKPBITO Ha HEKOTOPYIO BBICOTY BOASHOM MOAYILIKOW, KOTOpask Mpeaoxpa-
HsJTa yTeuky HedTH B 3emimo. Beero B amGape xpanusoch 100 Teicsty ToHH HeTH. [t TyIeHus Takoro
noxapa B baky Torna He UMenock TEXHUUECKUX cpencTB. Bes Macca HedpTH cTana mporpeBaTthes M K Hc-
XOJly TIEpBBIX CYTOK MPOM30ILIO ee OypHoe Bckumnanue. ['opsias Macca He(hTH BBIIIECHYIACh U3 amOa-
pa uepe3 3eMIISTHYI0 00BAJIOBKY U XJIBIHYJIa OTHEHHBIM [TIOTOKOM B CTOPOHY MOPCKOTO 3aJIMBa, YHUUTOXKast
BCE Ha CBOEM ITyTH. 3aropeiich coceTHie HeTsIHbIe aMOaphbl, BCIIBIXHYIM MPONHUTaHHbIe HE(THIO epe-
BSIHHBIE BBIILIKM, OTOHb IepeOpOCHiICs Ha MPOMBIIUICHHBIE 3/1aHUs, JKWIble IoMa U Oapaku pabouMx.
Yuupr YepHOro ropojia MojHOCTHIO OKA3AIMCh B OrHe. [1okap npekpaTuiics TOJIBKO YepeE3 TPOE CYTOK,
KOT/Ia croperna Best HeTh, HAXOMBINASCS B OTKPBITBHIX HEPTIHBIX ambapax. Bo Bpemst moxapa moruoim
129 yenosek, 1500 skuTENEH JMIMINCE JKUMBSI.

B coBerckuii mepror mpoucxoausio OypHOE pa3BUTHE HeTEXMMUYECKOW M HedrenepepabaThl-
BAIOILIEH POMBIIIIEHHOCTH B I. baky 1 Ha Amniepose.



Co BrOpoii ToNOBHHBEI XX Beka OYpHO pa3BUBaNach XMMHUUYECKasi IPOMBIIUICHHOCTh B A3epOaii-
Jokane. beut noctpoen r. Cymraut, r7ie B OCHOBHOM U BO3BOJMINCH KPYITHbIE XMMHYECKHE U HedTexu-
MUUECKUE TPEIPHUSTHSL.

B coBerckuil nepuos Ha NpennpUATUSAX XUMHUUYECKOM, He(pTeXuMUYeckod M HedrenepepadaTbl-
BAOIIEH POMBIIUICHHOCTH HaOII0AINCh aBapuy MEJIKOTo U cpenHero macmrada. Ho Hano orMeTHrs,
BOIIPOCAM TEXHUKH O€30IaCHOCTH YIeIISUIOCh OOJBIIOEe BHUMAHUE, KaK HA FOCYJApPCTBEHHOM YPOBHE, TaK
Y B CaMMX IPEAIPUSITUSX.

bonbiioii Bkiag B obecriedeHn 6e301acHOCTH B HedrenepepadaThIBAIOIIMX TPEIIIPUSITUSIX BHE-
CITM MICCTIEZIOBAHMS1, TIPOBEJICHHBIE B A3epOaiipkaHCKOM He(TIHOM HAayYHO-HCCIIEI0BATEIbCKOM HHCTH-
TYT€ 10 TEXHUKE OE30IaCHOCTH.

Hano oTMeTHTh, 4TO OTCYTCTBHIO KPYITHBIX aBapHid HA MPEINPUATHSX XUMUUYECKOH, HeTeXMUYe-
CKOM U HedrenepepabaTbIBaroLell IPOMBIIUICHHOCTH B ONPEAEIEHHOM CTENEHU CIIOCOOCTBOBAIIM COLIU-
ANBHO-TIOJIMTUYECKHE TIepeMEHbI, Tpom3omeqmme B AsepOaiipkane B kKoHe XX cronerus. Passan
CCCP npuBes NpakTHYECKH K OCTaHOBKE ITPON3BOICTBA XMMHUYECKHUX U HEPTEXUMUUIECKUX TPEIIPUSTH-
SIX, B KOTOPBIX K TOMY BpeMEHH 000pY/IOBaHHE HE TOIBKO MOPAIBGHO, HO M B TEXHUYECKOM CMBICIIE YCTa-
peno. B ¢Bs3u ¢ 9TUM NOTEHLMA aBapUIHOM OIACHOCTH HA 3THUX MPEANPUATHAX pe3Ko Bo3poc. Ilomyuns
HE3aBHCHMOCTh AzepOaiipkanckas PeciryOmrka CBOI0 HAYaIbHYIO SKOHOMHYECKYIO CTPATETHIO CBSA3alia C
pazButHeM HedTsHOM orpaciu. HapaBHe ¢ pa3BuTueM He(TSHOM OTpaciiv Hayaja BOCCTAHABIIMBATHCS
He(TexuMuIecKasi, HedrernepepadaThIBAOMIAs U XUMUYECKasi MPOMBIIUIEHHOCTb. OCOOEHHO 3TH TIPO-
LIECChl MHTEHCH(UIMPOBAIIMCH TIOCIIE BO3BPAIIEHUS K PYKOBOJACTBY A3zepOaiipkana I.A. AnueBa, koTo-
PBIii Beerzia yaensul OOJIbIoe BHUMAHHUE PAa3BUTHIO XUMUUECKOH, HePTEXMMIYECKON 1 HedTenepepada-
THIBAIOIIEH OTpaciy. bbuti noanucansl 60MbLIME KOHTPAKThI ¢ BEAYLIMMH MUPOBBIMU KOMIIAaHUSMH, 3a-
KYIUIEHBI U BHEJPEHbI HOBbIE COBPEMEHHBIE TEXHOJIOTHU U 000PYI0BaHNE, PEKOHCTPYUPYIOTCSI CYILECT-
BYIOLIHE U CTPOSATCS HOBBIE IIPEIIPHUATHSL.

Ho necMoTpst Ha 3TO OTIENBHBIE aBApUU MEJIKOTO MacinTada Ha OTACTBHBIX XUMHUYECKHUX, HedTe-
XUMHMYECKUX U HedTenepepadaTbIBAIOIINX NPepUATUsIX AzepOaiipkaHa npoucxoaar. B Tabmuue 7
NPUBEICHBI CBEJIEHUS 10 aBapuiiHbIM coObITUsAM ¢ 2006 o 2010 rox Ha bakuHckoMm HedTenepepadaThI-
BaroILEM 3aBojie UM. I'. Anmesa.
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[ara aBapuu

KomunuectBo
COTPYJTHHKOB

Kpartkoe onucanue aBapuu

[Totepu (morudmue, pa-
HEHHBIC)

Bpems nukBuganuu no-
cinencreui YC

1

2

3

4

5

2 urous 2006 r.

2900

Ha nmpousBoacTte Ne2 Bo Bpems pe-
MOHTHBIX paboT Ha TpaHchopMaTope
MIPOU30IILIA aBapusi. ABapHsi HOCHJIA

JIOKAJIbHBIN XapaKTep

1 moruOmuit

3a KOPOTKOE BpeMs

4 mag 2007 .

2928

Ha 407 kotne 10 nexa Bo Bpemst
CBapOYHBIX pabOT MPOU3OIIEI TO-
XKap. ABapusi HOCUJIA JIOKAJIbHBIN

XapakTep

[TorepneBmux HeT

3a KOpOTKOE BpeMsi

26 oxTs10ps 2007 1.

2928

W3-3a yreuku B 3aTBOpE 55 yCTaHOB-
KM ITpon3BocTBa Ne5 npousoren
noxap. ABapus HOCHUJIA JIOKAJIbHBIN
XapakTep

[TorepneBmux HEeT

3a KOpOTKOE BpeMs

9 ampens 2009 r.

2474

Bo Bpems pa3pe3aHus BBIBEACHHBIX
13 DKCIUTyaTalluH BOJSHBIX XO0JIO-
JUIBHUKOB IIPOU3OILIEI II0KAP.
ABapus HocuJa JIOKaJlIbHbBIN Xapak-
Tep

HOTepHeBIJ_II/IX HCT

3a KOpOTKOE BpeMs

20 anpens 2009 r.

2474

Ha »crakane 3anonHeHusI-0TKAuYKU
He(dTH 7-TO 11eXa n3-3a yTeuek B Ha-
coce Mpou30UIel MoXxap. Apapus
HOCHJIA JIOKAJIbHBIN Xapakrep.

[TorepneBmux HEeT

3a KOpOTKOE BpeMs

26 nrong 2010 r.

2520

140-om xotie ToBapHOTO Tapka Nel
rexa Ne7 nmpu caMOBO3IOpaHUU CO-
eMHEeHUs Tepudopa Mpou3o1en
no>kap. ABapusi HOCHJIA JTIOKaJIbHBIN
XapakTep.

[TorepneBmux HEeT

3a KOpOTKOE Bpemst

14 cents6ps 2010 .

2520

[Ipu nmpoBeieHUN OYHUCTHBIX PaboOT B
305 emkocTH ¥ 3 YCTaHOBKH 4-TO
IPOM3BOJICTBA paboune He UCTIONb-

3-e uenoBeK MOoJIy4HnJin
JICTKOC OTPABJICHUE OT
rasa

3a KOpOTKOE BpeMs




30BaJIM 3aIUTHBIE PECIIMPATOPBI.
ABapus Hocua JIOKaJIbHbIN Xapak-
TEP.




B Tabnuue 8 npuBeneHsl cBeeHUS N0 aBapUiHBIM coObITUsM ¢ 2005 Toa Mo HacTosmIee
BpeMs, IPOU30LIEIIINE HA XUMUYECKUX NpeaAnpusaTusax r. Cymraunra.

Tabumnna 8
[lara aBa- Haszsanue npeanpu- Bun [Torn6mue | Panennsie | Bpewms nuk-
pun ATUA aBapuu BUJALINY T10-
CJIEICTBU
qC
1 2 3 4 3) 6
23 HOsOps 3aBoj DTUIICH- [Toxxap, B3pbIB - - 3a KOpOTKOE
2005 r. [Iponunen BpeMsI
24 urons 3aBoJ DTUIICH- [Toxap - 3 3a KOpOTKOE
2006 T. [Iponunen BpeMsI
15 aBrycra 3aBoj DTHIIEH- B3peis - 1 3a KOpOTKOE
2006 1. [Iponunen BpeMsl
30 anpenis | 3aBOJ MOBEPXHOCTHO- | XHMHUUYECKOE - 2 3a KOpOTKOE
2006 1. AKTHBHBIX BELIECTB OTpaBJICHUE BpeMs
23 cenTs0- | 3aBOJ MOBEPXHOCTHO- | XUMHUYECKOE - 18 3a KOpoTKoe
ps 2006 r. AKTUBHBIX BEILIECTB OTpaBJICHUE BpeMsl
29 nexalps 3aBoj DTHIICH- B3pri - 6 3a KOpOTKOE
2006 T. [Iponunen BpeMsi
19 mas Kopnopauus Crannapt [Toxap - - 3a KOpoTKoe
2006 T. BpeMsi
Jleto Cymrautckuii Xxummue- B3priB 2 - 3a KOpoTKoe
2007 r. CKHUM 3aBOJ BpeMsi
23 utoHs 3aBoJ DTUIEH- B3pois - - 3a KOpoTKOe
2007 r. ITponmiieHn BpeMs
19 wurons 3aBoj DTHIICH- [Toxap - - 3a KOpoTKOe
2007 r. IIponiieHn BpeMs
28 sHBaps 3aBoJ DTUIEH- B3pois 1 1 3a KOpoTKOe
2008 r. IIponiieHn BpeMs
11 ¢espans A3KOMIIO3UT [Toxap - - 3a KOpoTKoe
2008 T. BpeMsl
22 oktsa0ps | HHCTHUTYT moaumMep- [Toxap - - 3a KOpoTKoe
2008 r. HBIX MaTepHajoB BpeMs
14 mapra A3KOMIIO3UT IToxap - - 3a KOpoTKoe
2008 r. BpeMs
16 suBapst | 3aBOJ NOBEPXHOCTHO- | XUMHUYECKOE - 1 3a KOpoTKoOe
2009 r. AKTUBHBIX BEILIECTB OTpPaBJICHUE BpeMsl
1 ampens 3aBoj oprannueckoro | IToxkap, B3pbIB - - 3a KOpoTKoOe
2009 r. CHHTE3a BpeMs
27 nrons 3aBoJ pUCaTOK [Toxap - - 3a KOpoTKoOe
2009 r. BpeMs
3 nrons 3aBoJ DTuUIEH- B3pris - 4 3a KOpoTKOe
2009 r. [Iponmien BpeMs
22 sHBaps 3aBoJ DTUIIECH- [Toxap - - 3a KOpOTKOE
2010T. [Iponmien BpeMs
5 okTs0ps 3aBoj DTUIICH- B3pris - - 3a KOpOTKOE
2010T. IIPONWICH BpeMs
2011 r. CynepdocdaTHsrii 3a- B3psiB - - 3a KOpoTKOe
BOJ BpeEMs
2012 r. 3aBoj DTUIICH- B3peiB, moxap - 1 3a KOpOTKOE




\ [Tponunen \ \

BpeMsl

bbu10 ycTaHoBIEHO, YTO B He(PTEXUMHUUECKON U HedTenepepadbaThIBaIOLICH MPOMBIIIECH-
HOCTHU NPSMBIE OTEPHU OT aBapuil HaAXOAATCs B cooTHowEeHUH 1:30 ¢ peanbHBIMU pacXxoAaMu OT
norepb. OT0 OOCTOATEIILCTBO BO MHOIOM OIpEENseT U3MEHEHHUE CTPAaTeruu IMOBEJIEHHUs B OT-
HOIIIEHUU BOTIPOCOB 0€30MacHOCTH sl O0NBIIMHCTBA (prpM, pabOTAOINUX B HEPTEXUMUIESCKOM

KOMIIJICKCE.

Haubonee moiHO crieKTp SKOHOMHUYECKHX HOTEph MPH aBapusix omucad B pabdore [12]. B
JTAHHOM WCCIICIOBAaHUU TPOaHAIM3UPOBaHbl 170 aBapuii ¢ MakCHUMaJIbHBIMA SKOHOMHUYECKUM
notepsimu 3a 30-netHuit nepuon (o 1991 roga). B tabnunax 9 — 12 npeacraBieHbl HEKOTOPHIE
pe3yJbTaThl JAHHOTO UCCIICOBAHUSI.

Taboauna 9
Pacnpenesienne dKOHOMUYECKHUX NMOTEPH MO TUIIAM aBaApUil
Tun aBapuu Yiep6, % CyMmMmapHoe KoJInue- Cpennuii yiep6 Ha
CTBO aBapuit aBapuIo0, MUJUIUOH
JI0JUTapOB
[Toxapsl 36 62 36,1
B3pbiBbI 0011aK0B 35 59 59,6
B3pbiBbl 25 43 33,6
Hpyrue 4 6 24,7
Hroro 100 170 38,5
Ta6auna 10
Pacnpenesienust 3k0HOMHYeCKUX MOTePb (%) 0 THIIAM aBapHUil Ha
Pa3JIMYHBIX MPeINPUATHIX
IIpennpustus B3pbiBbI IToxapst B3peiBbI 0671a- Hpyrue
KOB
HedrenepepabaTbiBaromiye 15 48 31 6
3aBOJIBI
Hedrexummuueckue 3aBojbl 46 17 37 0
Tepmunasl 22 44 28 6
I"azomepepabarpiBaronye 0 40 60 0
3aBOIbI
[Tpoune 0OBEKTHI 7 50 36 7
Taomaunma 11

PacnpenesieHusi 3k0OHOMHYeCKHX NOTEPH MO NPUYHHAM

BOSHUKHOBCHHH aBapuM

[IpynunnHa aBapuun [Totepu, % Cpennuii ymep0, MHUIITHOH
JOJIITApOB

MexaHnuecKoe pa3pynieHne 41 39,0
OmmbKa dKCITyaTanum 20 51,8
HewnsBecTHas mpuunHa 18 38,6
Hapymienue pernamenta 8 51,1
mporecca

[Tpupoaubie kaTacTpodbl 6 45,4
Ommbka npoexTa 4 57,6
Caborax 3 26,2

Taoauma 12




Pacnpenesienne 3KOHOMHYECKHX NOTEPH 10 THIIAM 000Py10BaHMS,

HA KOTOPOM MPOM301ILIA ABAPHS

Tumn o6opynoBaHus [Torepu Cpennuii ymep0, MITH. J10Ju1a-
poB
TpyOonpoBoabI 29 47,6
PesepByapsbl, TaHKH 16 42,7
PeaxTopbl 13 67,9
Jlpyrue ycraHOBKH 8 27,3
TexHomornueckue 6apadaHbI 7 26,1
Mopckue cyna 4 35,5
HewusBectHoe 060opynoBaHue 7 39,6
Hacocsr — koMIipeccopbl 6 29,1
TemnooOMEHHUKH 4 23,8
TexHonmornyeckue KOJIOHHBI 4 58,5
HarpesarenbHbIe KOTIIBI 2 18,6

N3 170 aBapuit 123 npousonuim Bo BpeMsi paOOTHI IPEANPUATHS, OCTaIbHbIC — B TIEPHO/T
OCTaHOBKH, ITYCKOHAJIaI0UHBIX paboT U pemMoHTa. [Ipu 3ToM cpexnuii ymepO oT aBapuu B HOp-
MaJIbHOM 3KCIUTyaTallMOHHOM pexuMe B 1,5 pa3a MeHbIlIe 110 CPaBHEHUIO C aBapUSIMU B IIEPUO]T
OCTaHOBKH WJIM BBOJA MPEIIIPUSATHS.

ExxerogHo Ha mpeanpusATHAX HePTEeXMMHYECKOW M HedTenepepadaThIBArOIIEH MPOMBIIII-
aeHHoctu npoucxoaut a0 1500 aBapuii, MaTepuaibHbIN yIepO OT KOTOPBIX UCUYUCIAETCS COT-
HSAMH MHJITHOHOB J10Ju1apoB [13]. Tak kKak OTCYTCTBYIOT CUCTEMBI NMPEIOTBPAIICHUS U JIOKATH-
3allMM B3PBIBOB M I0KapOB HA OJIHOM TEXHOJIOTMYECKOM YCTaHOBKE, TO B3PbIBBI U MOKaphbl Ha
OJIHOM M3 TEXHOJIOTMYECKHUX BUOB TEXHOJOTHYECKOIO0 00OPYIOBAHUS MPUBEAYT U UX PacIpo-
CTPaHEHUIO MO MPUHIMUIY «IOMHHO» Ha BCEH TEPPUTOPUM TEXHOJOTUYECKOW YCTAHOBKH M
MPEATPUSITHS.

BeposiTHOCTh TIepBOHAYANBHBIX OMACHBIX COOBITHI Ha HedTenepepadaThIBAIONIEM 3aBOJIE
no uccienoBanusam A.A. AGpocumosa [ 13] npuBenena B Tabmnuie 13.

Tadauna 13
ITpexpamenue nonaun Bozayxa B KHII 30-10°*
Ommbxka oneparopa 4,0-10™"
OTKa3 3aCIIOHKH B TIEUKax 1,0-107*
OTKa3 HACOCOB 10-107*
[Ipexpanienue nogayu 3MEKTPOIHEPTUU 30-10™*
3acopeHne OTBOAHON HaCOCHOW JIMHUU 25-10°3
OTka3 peryimpymouero KianaHa 10-10°°
Hesepnoe 3aanue pexxuma onepaTropom 10-10 -
Pasrepmerusanus BO3BpaTHOW JMHUU IPOIYKTa 86-107°
Pasrepmerusanus OTBOJAHON JTUHUU IPOIYKTA 8,6-10°
Pazrepmerunsanys mieMOBOM JIMHUU B KOJIOHKE 8,6-10°
OTtpsIB ¢u1aHIa BO3BPATHOM JIMHUH MPOAYKTA 1,0-10*
OtpeIB (h1aHIIa MapoBOM JIMHUN 10-107*




OTpeIB ¢r1aHLIa OTBOJHON JTUHUH 1,0-107*
OTpsIB (uraHIIa MIJIEMOBOU JIMHUM 1,0-10*
B3phbiB B 6510Ke KOJOHH 1,0-10°°
VYparanHslii BeTep 1,0-10°°
3emiieTpsiceHue 1,0-10°°
KoHCTpyKTUBHBIN JedeKT Kopiryca ammapaTa 10-10°°

B pabote B.A. Akumosa u B.M. KonnparseBa — @upcosa [14] nmpuBeneH moaxoa K OIeH-
K€ COLIMAJIbHO — SKOHOMUYECKOI'0 yIepOa B ciyyae aBapUiHBIX CUTYyalluil Ha XUMUYECKU Omac-
HBIX 00BEKTaX, BBIACICHBI CTPYKTYPhI COIMAIEHO — SKOHOMHUYECKOTO yIIepOa U moTeps Hacese-
HUS U NIPOBEJCH aHAIM3 PA3JIMYHBIX MOAXO0JO0B K OILIEHKE CTOMMOCTH 4eJoBedecKol xu3Hu. Ha
pucyHke | mpuBeseHa CTPYKTypa COLMAIbHO — SKOHOMUYECKOTr0 yiiepOa OT aBapuiHBIX CUTYya-
Ui Ha XUMUYECKHU OINACHBIX 00BEKTAX.

ConuanbHO- 5KOHOMUYECKUH yI1epo

Brixon u3 ctpos Jronei MatepuanbHblii 1 (UHAHCOBBINA YPOH
YpoH OKpyX)arolei NpupoIHON cpeibl 3aTpaThl Ha JTUKBUJAIUIO aBAPUITHO
CUTyalluu

Puc. 1 Cmpykmypa coyuanbHo-3KOHOMUYECKO20 Yujepoa om asapuiinbix CUmyayuti Ha Xumuye-
CKU ONACHBIX 00BEKMAX.

CoracHO uCCIeI0BaHMIM, IPUBEACHHBIM B padoTe [15] aBapun Ha XUMHUYECKH OMACHBIX
OPENPUATHIX MOAPA3ENAIOTCS Ha JIBe KaTeropuu. ABapuu | kaTreropum — 3TO aBapuu MpPOU3-
BOJICTBEHHBIX 3[IaHUI, COOPYXEHH, amnmapaToB, MallUH, O0OpYIOBaHUS, OTpa)karolluecs Ha
paboTe MpeanpusTUs B LIEJIOM WIN €ro OTJENbHBIX MPpou3BoAcTB. Hanpumep, aBapuu, B pe3yib-
Tare KOTOPBIX YaCTHUYHO WJIH MOJHOCTBIO pa3pylIeHbl TIOMENIEHUS, METAJUIOKOHCTPYKIIUH, TEX-
HOJIOTHYECKOe 000pyloBaHHE (B TOM YMCJIE M PE3ePBHOE) U TPYOOIPOBOJIBI, BCIEJICTBHE YEro
MTOJIHOCTBIO WJIM YaCTHUYHO MPEKPALIEH BBITYCK MPOAYKIIMH U JIJI1 BOCCTAHOBJIEHUS IPOU3BOJICT-
Ba TpeOYIOTCS crelnuaibHble accurHoBaHus. ABapuu |l xaTeropum — 370 aBapuu MPOU3BOJCT-
BEHHBIX 3/IaHUI, COOpPY)KEHUH, MallliH, 000pyI0OBaHUS, OTpakaroluecss Ha paboTe OTAEIbHOTO
yuyacTka (uexa), oobekra. Hampumep, XJIONKH, BCIIBIIIKH, Pa3pbIBbl, 3arOpaHus, OCTAHOBKH pa-
00Tl OCHOBHOIO 00OPYAOBaHUS B pe3yJbTaTe BHE3AMHOIO OTKIIIOYEHUS JIEKTPOIHEPTHH, Mapa,
BOJIbI, @ TAK)KE BBIBOJ U3 CTPOSI KOMIIPECCOPHBIX, Ia3rojbJACPHBIX U BEHTWIALIMOHHBIX yCTaHO-
BOK, CPEJCTB aBTOMAaTHKHU IO YIPABICHHUIO IIPOLECCOM IPOU3BOJCTBA, HE BBI3BIBAIOILNE PA3PY-
IIEHUS! CTPOUTEIBHBIX KOHCTPYKIIMIA MOMEIIEH s, 000pyAoBaHus U KoMMyHHKaluid. K 3Toii ka-



TErOPUH OTHOCST TaK)Ke BBIOPOC MPOIYKTOB MIPH CpadaThIBAHUH MPEIOXPAHUTEIHLHBIX MEMOpaH
U KJIaNIaHOB.

Pacripenenenne uncna aBapuii (yOBITOK OT Kaxkaoro mpessimaer 100 ThICSY T0JUIapOB) CO
B3pBIBAMHU M TOKapaMu Ha XxuMudeckux npennpusatusx CIIA B 3aBUCHMOCTH OT NPUYHH W3
BO3HUKHOBEHUS NIpHUBeIeHO B Tadimie 14 [16].

Tabauna 14
Pacnpenesienue aBapuii B 3aBHCHMOCTH OT NMPUYUH BOSHUKHOBEHHUS
B3pris [Toxap
[TpuumnHa % [Tpyuumna %
Brixoa u3-moj1 KOHTPOJIs 20 Brinenenue ra3os u ne- 17,8
XUMUYECKHUX PEaKIuid PENMB OTHEONACHBIX
JKUJIKOCTEH
[loBrllIEHUE NABIECHUSI U 20 [Teperpes 15,6
TEMIIEPATYPHI
Bosropanue o6opymoBa- 18,3 YTeHka B TpyOax u 111
HHS U BOCIUIAMEHEHHE OT (duTHHrax
UCKPBI
[IpeBbillieHNE TaBICHUS U 11,6 OTKka3bl 2NIEKTPOOOOPY- 11,1
OTKa3bl B COCYJIaX MO/ JIOBaHUS
JlaBJICHUEM
Bo3HukHOBEHME TAPOBOTO 10 Peska u cBapka 111
obnaka
Ommbka onepatopa 3,3 Brinenenne coenquuennii 4.4
MBIIIBSIKA
[Ipoune 16,8 [Ipoune 28,9

Haubonbmme matepuanbHble MOTEPU NPUXOIATCS HA B3PBIBBI, BBI3BIBAEMBIE IOJIOMKOM
obopynoBanus (mpumepHo 27% OT CyMMapHOT0 SKOHOMHYECKOro yiep0a), ommbkamMu onepa-
TOopoB (Oonee 18%), HapyIIeHUSIMU TEXHOJIOTHYecKoro pexuma (6osiee 18%), ommbkamu B mpo-
exte (oxoio 12%) u yreukoii ra3oB B atMochepy (okoso 12 %) [16].

Bo3HukHOBEHME aBapuil HA XMMHKO-TEXHOJIOIMUYECKUX 00BEKTaX aHaJIU3UPYIOT Ha OCHOBE
00001IEeHHBIX MOJIEJIeH, YUUTHIBAIONINX H3MEHEHHE COCTOSIHUM paboTocnocodbnoctH [17, 18, 19]
U MIEPEMEHHBIX XHUMHUKO-TEXHOJIOITHYECKUX IporieccoB B o0bekTax [20, 21]. [lepemenHbIMU ITpO-
LIECCOB SIBJIIIOTCSL TEMIEPATyphl, KOHIEHTPAIlUA PEareHTOB, JaBJEHUs B ammaparax, pacxoibl
TEIUIOHOCHUTENEH U Tak nanee. M3MeHeHue 3TUX MepeMEeHHbIX, a TakkKe nepepadoTky uHpopMa-
IIUOHHBIX CUTHAJIOB B YCTPOHUCTBAX KOHTPOJIS, YIPABICHHS U aBTOMaTUYECKON 3alIUThl OTHOCSAT
K nporieccaM nepBoro Buja. C nmomoipio MoJeneit nepBoro Buia onpeaessioT pa3Mepbl MalluH
U anmaparoB, BBIOMPAIOT peXHUMbI pabOTHI, PEIIAIOT 3a/la4l YIPABJICHUS, HCCIETYIOT BO3ZMOXK-
HOCTH BO3HUKHOBEHUS aBapuil MPH Pa3IMUHbIX TEXHOJIOTUYECKUX PEKHUMAaxX BCIEIACTBHE pa3BU-
TUSI XUMUYECKON peaKkIM, MHTEHCUBHOTO BBIJICIIEHUS TEIUIA, YBEIMUEHHUS KOHIICHTPALUU U TaK
nanee.

W3meHeHHne CTPYKTYpbl OOBEKTOB XMMHUYECKON TEXHOJIOTHH, BBI3bIBAEMbIE OTKa3aMHU CO-
CTaBHBIX YacTel, HapyIICHWU MPaBWJI U YCIOBUH SKCIUTyaTalMid OOOpYyIOBaHUS, OIIMOOYHBIE
JENCTBUS ONEPaTOPOB, HEAONYCTUMbIE U3MEHEHHS MAPAaMETPOB OKPYXKAIOIIEH CPelbl U IPYrUX
BHEITHUX BO3JEMCTBHI OTHOCSAT K IpolieccaM BTOporo Buaa. Pazpaborano GoJbIioe 4ncio Mo-
Jienieil mpoleccoB BTOPOTo BHJIA, B TOM YHUCIIE JJISI TEXHOJIOTHYECKOT0 000pyA0BaHHS XUMHYe-
CKHUX TMPOM3BOJACTB, YCTPOMCTB aBTOMATHMYECKOTO KOHTPOJIA U YIPaBJICHUS, MPOrPaMMHOTO
o0ecrieyeHHs aBTOMaTU3UPOBAHHBIX CUCTEM YIPABICHHS TEXHOJOTHUECKUMHU Tporeccamu [22].
Ha ocHoBe 3THX Mojiesneil pacCUUTHIBAIOT MMOKA3aTeNU HAJEKHOCTH OOBEKTOB, PEIIAlONINX 3aa-
41 pe3epBUPOBAHMSI, 00CITYyKHBaHUE, 00ECTICUCHHSI 3aIIaCHBIMU YaCTSIMU.



H.A. Maxytos, P.C. Axmerxanos, T.H. /IBopenxas u O.H. FOguna cuurator, uro s on-
pellesieHUs] BEpOSATHOCTU BO3HHMKHOBEHMsI aBapUHHOW CUTyallUd HEOOXOAMMO OLEHMBAThH JIO-
KaJIbHBIE HAarpy3KH, JEHCTBYIOINE HA JIEMEHThl KOHCTPYKIIMHU 110 JaHHBIM JaT4UKOB. PeanbHbie
Harpy3ku M COOTBETCTBYIOLIME UM JedopMaluy ONPEAEISIOT BEIUYMHBI HANPSHKEHUM, BO3HU-
KaIOIMX B 3JIEMEHTAaX KOHCTPYKLHHU, YTO IMO3BOJIAET OLIEHWBATH HAKOIUICHUE IOBPEXKICHUI B
nporecce GyHKIMOHUPOBAHUS CUCTEMBI. YUeT HAKOIUIEHHBIX MOBPEXKIECHUI B 3J€MEHTaX KOH-
CTPYKLHUI IO3BOJIIET OLIEHUMBATh BEPOSTHOCTh BO3HMKHOBEHHUS aBApUMHON CUTyallUM IPH I10-
MOIIM COOTBETCTBYIOIIUX JIEPEBBEB OTKA30B, Pa3paO0TAHHBIX JJIS AaHATU3UPYEMOH KOHCTPYKIIUU

[23].
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BAT'MPOB K.A. AHa/IM3 OCHOBHBIX OIIACHOCTeH, pPa3BUTHS aBAPUITHBIX H KaTacTPo-
(puyecKUTX CUTYyaU i HA XUMHMYECKHUX, HeTeXuMHUYeCKUX 1 HedTenepepadaTbIBaIOIIUX
NnpeanpusiTusix.

AHHOTALUSA

B crathe mpousBeneH MoIpoOHbII CHCTEMHBIN aHaJU3 OCHOBHBIX ONACHOCTEH, aBapuil U
KatacTpo) Ha XMMHUYECKHX, HEPTEXMMHUECKHX H HedTernepepadaThIBAOMINX MPEATPHUITHSIX.
Kpartko onucansl Hanbosee onacHble XMMHUYECKHE BEILECTBAa U coeluHeHus. [IpuBoasaTcs cno-
co0bl xpanenuss AXOB, knaccudukanuy npeanpuaTuii Mo XUMUIECKOH OIMacCHOCTH, aJIMUHUCT-
pPaTUBHO-TEPPUTOPUAIBHBIX €JUHUL] IO XUMUYeCcKoU onacHoctr, AXOB no creneHu Bo3aeucT-
BUS Ha OpraHM3M dYeJoBeKa. PaccMoTpeHbl (as3pl pa3BUTHS XUMHUYECKHUX aBapHil U TUIIOBBIE
aBapuiiHble CUTYyalluH, cBA3aHHbIe ¢ BeIOpocoM AXOB. ABTOpoMm cocTaBieHa Ta0iaMLa aBapHii-
HBIX COOBITUH NMPOM3OILIEAIINX 3a MOCIEAHUE TOAbl HA XUMHUUECKUX U HEPTEXUMUUYECKUX Ipe-
npuaTusax AzepOaiiixana. [IpuBouTCs CTaTUCTUUECKUI aHAIN3 IPUYUH aBapuil.

BAGIROV K.9. Kimya, neftkimya vo neftemah miiassisalorindo asas tahliikalorin,
gazalarin va folakatlorin inkisafinin tohlili.

XULASO

Moaqalodo kimya, neftkimya vo neftemali miiossisolorinds osas tohliikolorin, qozalarin vo
folakatlorin otrafli tohlili aparilmigdir. ©n tohliikali kimyovi maddslor vo birlosmalor qisa
sadalanib. AKTM saxlanilma iisullari, miiossisolorin kimyovi tohliikoyo goro, inzibati-orazi
vahidlarinin kimyavi tohliikaya gore, insan orqanizmino AKTM tosir daracasine gora tosnifatlar
gostarilib. Kimyovi qozalarin inkisafinin fazalar1 vo AKTM atilmasi ilo bagli olan tipik gozali
hadisslor baxiliblar. Miiallif torafindon Azarbaycanin kimya vo neftkimya miisssisolorinds son



illordo bag vermis qozali hadisolorin codvali qurulmusdur. Qoazalarin saboblorinin statistik tohlili

gostorilmisdir.

BAGUIROV K.A. Analiyze of the main risks, development of accidental and catastrophic

situations at chemical, oil chemical plants.

ABSTRACT

In the article they give detailed system analyse of the main risks, accidents and disasters at
chemical, oil-chemical plants. They briefly describe the most poisonous chemical materials and
combinations. They give the ways of koeping MPCM dividing plants according totheir chemical
risks, administration-area ones - chemical danger, -degree of influence on mans health.

They consider the stages of development of chemical accidents and typical cases of acci-

dents, linked top the throw out of MPCM.

The outhor compiled a table of cases of accidents which have taken place at chemical and
oil-chemical plants in Azerbaijan recently. They give statistical analyse of the reasons of the ac-

cidents.

IIUJIPOTEXHUKA BSI MEJIUOPACUHA

H.K. YEPTKO?, D.H. CAB3UEB?

1 . .
benopycckuii cocyoapcmeennvlil ynugepcumem, ghaxyiomem 2eozpagpuu

2 - - .

Hnemumym Kubepnemuxu Hayuonanonoti Axademuu Hayx Azepoaiioscanckou Pecnyonuxu

AHTPOIIOT'EHHOE JABJIEHHUE U COCTOSHHUE I1OYBbI

17-20 centabps 2013 r. B r. MuHcke
COCTOSIACh MEXKIYHapoJHas Hay4yHO-IIpaK-
tryeckas kKoHdpepenuus «CTpykTypa U MOp-
¢oreHe3 MOYBEHHOTO MOKPOBA B YCIOBHAX
AHTPOIIOTEHHOTO BO3EHCTBUS», OpPraHU30-
BaHHasl KadeIpoi MOYBOBEACHUS U 3€Mellb-
HBIX MH(GOPMAIMOHHBIX CUCTEM reorpagu-
yeckoro (akynprera bemopycckoro rocy-
JAPCTBEHHOTO YHUBEPCHUTETAa COBMECTHO C
MHCTUTYTOM IOYBOBEIEHUS M arpoXUMHH
HAH benapycn 1 MexBy30BCKMM Hay4HO-
KOOPJIMHAIIMOHHBIM COBETOM MO MpolieMam
APO3UOHHBIX, PYCIOBBIX M YCTHEBBIX IPO-
neccoB npu MI'Y. B opranmuzanuu koHpe-
pPEHIINM MPUHSUIM Takke ydactue [ocymap-
CTBEHHBIM KOMHUTET Mo umyniectBy Pecry6-
nuku benapyce, benopycckoe reorpadude-
CKO€ OO0IIeCTBO M OOIIECTBO MOYBOBEIOB U
arpOXHUMHUKOB.

B pabote koH(pepeHIH NPUHSIIO yyac-
tHe 143 cmemuanmcra, B TOM 4duciie 24 u3
ctpan CHI'. Poccuiickas @enepanusi Obuia
MIPE/ICTABJIIEHA YYEHbBIMU MOCKOBCKOTO TIo-
CylapCTBEHHOI0 yHHBepcurera um. M. B.
JlomonocoBa (reorpadgudeckuii, MOYBEHHBII

¢dakynpTeThl), [[OYBEHHOTO HHCTUTYTA WM.
B.B. JloxyuaeBa (r. MockBa), WHucTtuTyTa
(GUBUKO-XUMHUYECKUX U OMOJIOTMYECKHUX
npob6iem nouBoBenenus PAH (r. Ilymuno),
OI'BOY BIIO «I'ocynapcTBeHHBINH yYHUBED-
CHUTET IO 3eMJIeyCTpOHCTBY» (I. MockBa) u
np. IlpucyrcTBoBany mpeacTaBUTENd — yde-
HBIX M3 HAYYHBIX MMOYBEHHBIX OpTaHHU3aINi
A3zep0aiikana, YkpanHbl, MOJII0BBIL.

Ha nneHapHBIX U CEKIIMOHHBIX 3ace/a-
HUAX ObuTo 3aciymano 143 mokianoB, pac-
MpEICNICHHBIX Ha CIEAYIOIINX 5-TH CEeKIUX:
CoBpeMeHHas IBOJIIOIMUS MMOYB U Teaocde-
pol (24 noknana); [louBeHHO-3PO3UOHHBIE U
PYCIIOBBIE TPOIECCHI, METOJbI OIICHKH |
nporrosa (22 moxnana); MenuopaTtuBo-re-
orpaduyueckue MoAXO0bl K BOIPOCAM ONTH-
MU3alUY TTOYB U JaHamadToB (22 qoknana);
['eoxuMust U arpoxumusi TIOYB U JaHAmAd-
ToB (31); 3emenbHBIE pecypchl, TPUMEHEHUE
I'C - Ttexnomoruii (33). [lo Teme koHde-
peHIMK OblIa MpOBEJAEHA MOJieBask IKCKYp-
CHSl 110 HCIOJIb30BAHUIO TTIOYBEHHOTO MOKPO-
Ba U 3eMeJIbHBIX pecypcoB paBHUH [Ipeamno-
nechsi B CTapo10pOKCKOM paiioHe.



B coBpeMEHHBIX YyCIOBHUSIX B CTpaHax
€XKEroJIHO TOJ| CTPOUTEIbHbIE OOBEKTHI OT-
YyX/Ial0TCSl COTHU I'€KTapOB KayeCTBEHHBIX
CEIbCKOXO35MCTBEHHBIX 3€MEJb IPU CHHU-
KEHUU OOIIeH MOJM MaxOTHBIX 3eMeNlb Ha
nyury HacesneHus. [lo3Tomy OCHOBHOE BHU-
MaHHE HAay4YHOW OOIIECTBEHHOCTH IO IOY-
BaM OBbUIO HaINpaBJICHO Ha pelIeHHe Mpo-
0JieM MOBBIIIEHNUS NOYBEHHOTO U AKOHOMHU-
YECKOro MOTEeHIIMAaNa MOYB U JaHIIaPTOB €
Y4€TOM MX MPUPOJHOMN IBOJIOLUU U IIPOBE-
JIEHUsT MEPONPUIATHI MO MPEAOTBPALIECHUIO
3PO3UH.

I'pynna yyacmnuxos Kongepenyuu 0
epems nonesoll Ikckypcuu na Ilonecve

OTtkpeiBasi KOH(MEPCHIIHNIO, ICKAaH I'eor-
paduueckoro akynprera npodeccop U. U.
[TupoxxHuK UHGOPMUPOBATT O AOCTHIKEHHSIX
kaeapel nousosenenus u 3VC B pazButun
MIOYBOBEICHMSI, aTPOXUMUU, FEOXUMHUH [1OYB
U JaHImadTOB U HCIOJIb30BAHUIO HOBEH-
nmx ['MC texnonoruit 3a 80-neTuii nepu-
0]l Hay4YHO-IIEJJarOTMYECKON JIEATEIbHOCTH.
OcHoBHbIE AOCTHXKEHUS Kadeapsl 3a 80-yeT-
HU nepuon 6suM gonoxensl B. C. AHomko
u H. B. Kiiebanosuuem. Mctoputo nzydenus
noyB B benapycu o6o6mmna T. A. PomaHo-
Ba. Pa3BUTHIO U NOCTHKEHUIO arpoXuMUU
noyB B benapycu nmocBAaTui cBoi nokian B.
B. Jlana.

Ha nieHapHOM 3acelaHuy BBICTYIWIH
roctu u3 ctpad CHI'. P. B. Hanos (Poccus)
IIOKa3ajJ HalpaBJI€HUE MCCIEAOBaHUN IIpU
B3aMMOJICHCTBUH HayK TOYBOBEACHUS — IPO-
3UOBeJEHUS U pycinoBeneHus. Ha uroru u
npo0OsieMbl BBEIEHUS KaJacTpOBOM HEIBU-
*uUMocTH B Poccum obpatun BHuUManue Jl.
M. bynrakos. HoBeiM miist Bcex crpan CHIT
ABIsieTCA  pa3paboTKa HaydHO-OOOCHOBAH-
HBIX myTed pedopMHpOBaHUS 3eMEIbHBIX
otHomeHni. Ilytm pedopmupoBanus 3e-
MEJIBHBIX OTHOIIECHUI B YKpauHe MU3JI0KHUII B
cBoeM BoicTyruieHuu A. WM. Kosamus (Ykpa-
uHa). O BO3MOXXHOCTH YCTOWYMBOTO WUC-
[I0JIb30BAHUS IIOYB IYTEM pPETYIUPOBAHUS
3aKa30B Ha 3aKyNKY CEIbCKOXO03MCTBEHHOU
IPOAYKIMM C UCIOJIb30BAaHUEM METOAA JIU-
HEHHOTro MporpaMMHUpPOBaHUA HHGPOPMHUPO-
Ban D.H. CaG3meB (Azepbaiimxan). Oco-

OEHHOCTSIM pPa3BUTHsI TOPHBIX MOYB OBLT HO-
cBseH nokian B. B. Uepoaps (Mosnmosa).

CeKkMOHHBIE JOKIAAbl  OTIHYAIHCH
TaKk)kK€ HOBHU3HOH M TEOPETHKO-TIPAKTUYEC-
KM 3HadeHueM. [lo Bcem mokmamam ObUTH
MHOTOYHCJICHHbIE BOMPOCHl MHOTJA C dJe-
MEHTaMH 00CYKICHUS.

B nepBoii cexkuuu Mo COBpeMEHHOU
IBOJIIOIIMK TIOYB U TieAochepsl, CTPYKType
MIOYBEHHOTO MOKPOBa OBLIM 3aciyllaHbl U
00CYyXXJAMHCh CIIEAYIONINE aKTyalbHBIE BO-
MPOCHI: CTPYKTypa MOYBEHHOTO IMOKPOBa M
ucrojipzoBanue ['MC-texHOMOrui, MEIKO-
MaciTabHoe KapTtorpadupoBaHHe aHTPOIO-
TCHHO W3MCHEHHBIX I0YB, TeHeparus ud-
POBBIX KapT, TpaHcopMaIus MO4YB rOPOI0B
U JIECOB, YYBCTBUTEIHHOCTh MOYB K aHTPO-
MOTEHHBIM BO3JECUCTBUSAM, IIU(PPOBHIE METO-
Il B KpymHOMAacmTaOHON Kaprorpadudec-
KOH CTPYKType, arpOo3KOJIOTUYEecKash THUIIU-
3a1us 3eMelb.

B cexuun «IlouBeHHO-PO3UOHHBIE H
PYCIOBBIE TIPOIECCHl. METOABI OLIEHKH MPO-
rHO332» BHHMaHHME ObUIO OOpamieHo Ha 00-
CYXKJICHHE BOIIPOCOB: BIUSHUE IMPOTHBOIPO-
3MOHHBIX MEPONPUSTUN HA Pa3BUTHE OBpa-
TOB, JIETPaJalis arpOXUMHYCCKHX CBOHCTB
MOYB MO BIUSHUEM BOJHOM 3pO3UH, MPO-
CTPaHCTBEHHOE (OPMUPOBAHUE IPO3UOHHO-
aKKYMYIISITUBHBIX TPOIIECCOB, HCCIEI0Ba-
HUE DPOIAUPYEMBIX MOJCIBHBIX 00pa3IoB
MOYB B O0JIACTH BBICOKUX CKOPOCTEH MOTO-
ka. K coxanenuio, 0TCyTCTBOBAIM TaK HEO00-
XOJUMbIE  JTOKJAJbl MO0 METOJaM OIIEHKHU
MPOTHO3a JPO3UHM IPH COOTBETCTBYIOIIUX
APO3UOHHBIX MPOIIECCaX.

MenropaTuBHO - TeorpaduIecKue mo/I-
XOJbI K BOMpPOCaM ONTUMHU3AIHUHU TOYB U
TaHAIIaGpTOB 00CYXIAINCh B TPEThEH CEK-
un. [lepeuens BompocoB ObLT Gosiee MIMpo-
KOTO JHama3oHa. JTO COBPEMEHHBIE IPO-
1eccsl B arponanamadTax ¢ TophSHBIMU
MOYBAMH, IEPCIICKTUBHOE PA3BUTHE CEJb-
CKOXO3SIICTBEHHBIX 3€Mellb, arpodusmnue-
CKHE CBOWCTBa MEIHOPHUPOBAHHBIX TIOYB,
naHAmadTHO-TEOXUMHUYECKass XapaKTepuc-
THUKa BbIPa0OTaHHBIX TOPQSIHBIX MECTOPOXK-
JIEHUI 1 PEKOMEH/IAIMU TI0 UX HCIIOJIb30Ba-
HUIO, DHEpPreTUYecKue CBOICTBa TOp(hSHO-
OOJIOTHBIX TOYB, U3MEHEHHE CBOWCTB IOYB
MO/l BIUSHUEM TOATOIUIEHUS BOAOXPaHU-



muiamu, ['UC npoexkTupoBaHue 3K0JI0rude-
CKHMX KOPUIOpOB.

['eoxumust U arpoXuMHusl IIOYB U JIaH[-
mragToB 00CyXk1anach B UETBEPTON CEKIUU.
Cpeau akTyaJlbHbIX BOIPOCOB BBIIEISIINCH:
3KOJIOTUYECKAsl OLIEHKA COBPEMEHHBIX JIaH[-
madToB, METOJIMKA ONpEACTICHUS M KapTo-
rpadgupoBaHre TEXHOTEHHOM HAarpy3ku B
nangmadTax, BBIMAIACHUS MIBUIM U3 aTMO-
cdepbl U ¢ OcaJKaMmH, JUIUTEIBLHOE MpUMe-
HEHHE YAOOpEHMii, BKIIOYasi KOMIUIEKCHBIE,
U UX BIUSHHUE HA MPOIYKTUBHOCTH CEBOO0O-
poTa M IUIOAOPOAME I0YB, METOAMKA CO-
CTaBJICHUSI arporeoXMMHYECKUX KapT, 3a-
IpS3HEHUE IIOYB BOKPYT IOJUIOHOB TBEP-
JBIX OTXOJOB M B 30HE paszMmenieHus: bemo-
pycckoit ADC.

[Iaras cekuust «3eMenbHBIE PECYPCHI.
[Tpumenenue ['MC-TexHonmoruii» Oblia Ham-
paBJIeHa Ha yIOPSAI0YECHHUE yUeTa, UCII0Ib30-
BaHUS M TpaHChHOpMAIMH 3EMENbHBIX pe-
CypCOB, UX 3aKOHOMEPHOCTU paclpocTpaHe-
HUS, 3arpsA3HEHMS] TPAaBOCTOEB IONMEHHBIX
3emenb ¢ npuMmeHenuem ['MC-texHomoruid,
IIyTH COBEPLICHCTBOBAHUS 3€MIIETIONB30BA -
HUSL.

B pemenun koHdepeHuu 0OparieHo
BHUMAaHUE Ha pacCIIMPEHUE MOHMTOPHHIA
F€OXMMHYECKUX M arpOXMMHUYECKUX HCCIe-
JIOBaHUH MOYB C yBeIMYEHHEM Habopa IMpH-
OpPUTETHBIX XMMHUYECKHX IJIEMEHTOB M Kce-
HOOMOTHUKOB, 32 KOTOPBIMH JIOJIKHBI BECTUCH
HaOJII0IEH U

B 3axmrountensHbId JeHb KOH(pepeH-
LN COCTOSJIACh IOJIEBask DKCKYPCHs U O3Ha-
KOMJIEHUE C OCYLIEHHBIMH JEPHOBO-IIOA30-
JUCTBIMU U JIEPHOBBIMHU 3a00JIOYEHHBIMU U
TOp(PAHO-O0JIOTHBIMH TIOYBAMHU. Y KaKJIOTO
U3 ISATU TOYBEHHBIX Pa3pe30B COCTOSIIACH
JUCKYCCHs IO MOP(OJIOTHH, T€HE3UCY, IBO-
JIOLIMM M HOMEHKJIAType 1mo4B. B nuckyccnn
IPUHSUIN yyacThe ydeHble u3 crpad CHI'.

C marepuanaMu KOH(GEPEHIIMH MOXHO
03HAKOMUTBCSI B COOpHHUKE JIOKJIAJOB KOH-
¢depenn «CTpykTypa 1 MOpdorenes mod-
BEHHOI'O TOKPOBa B YCIIOBHUSIX aHTPOIOIEH-
HOT0 BO3JIeUCTBUS» [1].

Jlutreparypa

1. Marepuasnibl MexayHapogHOl Hay4dHO
npakTuyeckor koHpepenuu, 17-20 ceHr.
2013 r., Munck, benapycs /penxon.: U.
. Tlupoxuuk (1. pex.), H. B. Knebano-
Buu (oTB. pen.) [u nap.]. — Munck: Uza.
Hentp BI'Y, 2013. — 459 c.

N.K. Certko, E.N. Sabziyev
Antropogen tasir vo torpagin vaziyyati
Xiilasa

Moqalado 2014-cii ildo Belarusiyanin
Minsk goharinds kegirilon «Antropogen tasir
soraitindo torpaq Ortliyliniin strukturu vo
morfogenezi» adli beynoslxalq elmi-praktik
konfransda moriizolor haqqinda molumat
verilmis, miiasir antropogen soraitdo torpaq-
larin vaziyyati tatlil edilmisdir.

N.K.Chertko, E.N.Sabziev
Human pressure and soil conditions
Summary

In the article is given information on
the reports presented at the scientific-practi-
cal conference "Structure and morphogene-
sis of the soil under anthropogenic impact”
held in 2014 in Minsk and is analyzes the
state of the soil under anthropogenic impact.

F.M. ISMAYILOV, N.A. AGAVERDIYEVA

TOKMILLOSDIRILMIS KONSTRUKSIYALI SOTHi SUTULLAYAN
QURGUNUN HIDRAVLIKi HESABLANMA METODIKASI

Respublikamizda tikilmis su anbar1 hid-
rogovsaglar torkibindo sothi sutullayan qur-
gulardan xandokvari vo saxtavari tiplilori da-
ha ¢ox totbiq olunur.Saxtavari sutullayanla-

rin asasan qayaliq sahillorlo tikilmaesi slve-
rigli oldugundan ,ona goro do oksor hallarda
Ustiinliik xondakvari sutullayanlara verilir.



Su anbar1 hidrodiiyiinii torkibinda layi-
holondirilon sothi sutullayan qurgulara das-
qin sularinin transformasiyasi tosir edir. Yoni
su anbarinda dasqin sularmin transformasi-
yasi cay axini ilo yaranir, su sathing dii-
son leysan yagislari vo yarganlardan golon
yagis sulart hesabina bir godor do artir. Ona
gora do su anbarlarinda sothi sutullayan qur-
gu kimi xondokvari sutullayanlarin totbiqi
daha da alverisli vo moagsadouygun hesab
edilir. Movcud xondokvari sutullayan qurgu-
larin tohlili naticasinds miioyyan edilmisdir
ki, suyu iki yan torafdon qobul edon va 6n to-
rofi oyrixatli formada olan xondak tipli sutul-
layan qurgu daha boyiik hesabi sorfi asagi
byefs atmaq gabiliyyatine malikdir. Bu qur-
gunun on torafi yarimdairs, yan toraflori diiz-

xotli formada olub,suasirma cabhasinin sat-
hindon xondoyin dibino godor divar yamac
profillidir [1]. Belo ki, xondokvari sutulla-
yanin suasirma cobhosi boyu istonilon en
kosiyi trapesvari formali olub, onun oyrixatli
hissonin ortasindan baslayaraq dibdon eni
xondayin sonunadok tadricon artir. Bu sutul-
layan qurgunun konstruksiyasina gora maor-
kozi xatt lizro, baslangici vo sonu yarimdaira
olan, planda trapesvari formali divar yerlos-
dirilir (sokil 1). Hidravliki is rejimi tohlil
edilon bu qurgunun gatismayan cohoti xon-
daya daxil olan axinin su sothi {izre en kasiyi
ohato etmomosi vo axinin xondok daxilindo
asagl byefo dogru istigamot gotiirmosindo
rast golinon ¢atinliklordir.

Sakil 1. Moveud konstruksiyali xondakvari sutullayan qurgusunun uzununa kasik va
plan tizra goriiniisii: 1- xondak; 2- sudiigiiron, 3- enerji sondiiran; 4- suyu caldaxidan
qurgusuna otiiran kanal.

Sokil 2. F.M.Ismayilovun va R.O.Mehrdadin taklif etdiyi konstruksiyali xondokvari sutullayan qurgusunun
uzununa kasik va plan Uzra gériiniisii : 1- xondaya suyu gabul edan astanalr vo baglayicil hissa;
2- xandak; 3- sudiigtiran; 4- enerji sonduran; 5- aparict kanal (saviyyaoaQolondirici qurguyadak ).

Xondokvari sutullayan qurgularin su anbari
hidroduyunlori torkibinds hidravliki is reji-
mini yaxsilasdirmaq mogsadilo F.M. Ismay1-
lov vo R.O. Mehrdad garsida duran mosalo-
lordan birini xondok daxilinds axini istiqa-
motlondirmayi, digarini isa su sathi Gizro axi-
nin en kosiyini maksimuma g¢atdirmagi asas
gOtiirmislor.Bu masalalorin hallino nail Ggiin
xandak tipli sutullayan qurgunun konstruksi-
yasinda asagidaki doyisikliklor edilmasi zo-
rurati yaranmisdir [2]. Xondok daxilindaki
ara divar onun dibi saviyyasindo tamamilo
gOtlrilmiis, yan divarlar asagir byefo dogru
planda genislondirilmis, on oyrixatli hisso
enli astanali suagiran formada layihalondiril-
mis vo Xondak daxilinds axini istigamatlon-
dirmok Uglin astana uUzorindo mustavi bagla-
yic1 yerlosdirilmisdir.Onlarin basqa hidravli-
ki is rejimini aldo etmasi Ugun xondokvari
sutullayan qurgunun toklif etdiklori kons-
truksiyasi sokil 2 - do verilmisdir.

Enli astanali suasiranin 6n vo arxa his-
sosi asagiya dogru istigamotlondirilmis ya-
mac profillidir, suagiranin giris hissasi plan-
da genislonmis formadadir ki, bu da dasqin -

sel sularinin asanligla suasirana yaxinlagsma-
sina va eloca do xondays daxil olmasina go-
rait yaradir. Enli astanali suagiranda baglayi-
c1 yerlogon astanadan sonra verilmis maillik
sel sularinin xondays suratli daxil olmasinda
Vo axinin magsadyonlu istigamatlonmasinda
halledici rol oynuyur.Ona goro do bu mail-
liyin hesabina baglayic1 arxasinda enli asta-
na Uzorindo axin bogulmamis hidravliki is
rejiminds olur.

Belo konstruksiyali xondokvari sothi
sutullayan qurgunun nazari cohatdan hidrav-
liki hesablanmas1 asagidaki qaydada yerino
yetirilmisdir. Xondays iki yan tarafin hor bi-
rindon daxil olan dasqin-sel sularinin sorfi-
nin Q, baglayicili 6n hissodon kegon axinin
maksimal sorfinin (baglayicinin tam agildig1
halda) iso Qp oldugunu bilarak, sutullayan
qurgunun hesabi sorfi asagidaki kimi toyin
edilir:

Qnes=2Q+Qp (1)
Xondayin yan suagiranlarinin astanasi-

nin su anbarinin normal bogulmus saviyyos-
sinda (NBS) yerlosdiyini vo astana énundoki



basqinin H=VFDS-WNBS oldugunu nazara
alaraq, yan suasirma cabhalarinin har birinin
uzunlugu asagidaki diisturla hesablanir [3]:

(2)

Burada Hp — xandayin yan hissalorinin asta-
nasi tizarindaki tam basqi:

Ho= 3)

Burada: « — Korriolis amsali: a=1,1-9; - su
anbarindan dasqin-sel sularmin xandayin
yan toroflorins yaxinlagma stiratidir.

On torofdon dasqin-sel sularinin bir his-
sasinin gobul edon (Qp maksimal sorfi ilo)
xandokvari sutullayanin baglayicili hissasi-
nin astana saviyyasinin toyin edilmasi osas
mosalalordon biridir.Bu astananin saviyyasi
NBS - don asagida yerlagir va bu Saviyyani
folakot-dasqin saviyyasindon asili olaraq H'
darinliyina gors tapmaq olar:

POnastana=VFDS—H'  (4)

Sutullayanin 6n baglayicili-astanali his-
sasinin eni (b) moalum olarsa,H' basqis1 bu
hissadan buraxilan maksimal sarfa gors (bag-
layicinin tam agiq oldugu hal {igiin) asagi-
daki diisturdan segmo, yaxud qgrafiki yolla
toyin olunur:

()

Burada: - xondayin 6n hissasino dasqin-sel
sularmin yaximlagma siiratini nozars almagla
tam basqt:

(6)

£ - yandan sixilma omsali olub, Y.A.Zama-
rin dasturu ilo hesablanir:

(7)

Burada: « - yan divarlarin planda giris for-
masini nazors alan amsal; ¢ - sirat omsalidir
Vo astananin giris hissasinin kasiyinin for-
masindan asili olaraq qobul edilir; §- axinin
dénmasini nazers alan omsal olub ,dénmo
bucagindan asil1 olaraq codval 1-don segilir:

Cadval 1
Q10 [30 [45 |60 [75 |90
& 11,0/0,97/0,95]0,93|0,90] 0,86

h - suasiranin astanasi tizorinds axinin dorin-
liyidir.

Xondokvari sutullayanin 6n baglayicili
hissasindon qap1 altt axin bas verdikdos iSo
axinin sorfi asagidaki diisturla hesablanir:

(8)
Burada: &’ - saquli sixilma amsali olub, av-
valcadan £=0,63 goabul edilir vo sonra bag-
layicinin hp agilma hiindiirliiyliniin basqiya
(H) nisbatindon asili olaraq N.Y. Jukovski
cadvali vasitasilo doaqiglosdirilir:

Cadval 2

hb/H 8’

0,1 0,615
0,2 0,62
0,3 0,625
0,4 0,63
0,5 0,645
0,6 0,66
0,7 0,69

Belo konstruksiyali xandokvari sutulla-
yan qurgunun suasirma cabhasi boyu yan
suagtranlarin uzunlugu (L), 6n hissadoki enli
astanali baglayicili suasiranin eni (b), astana
Uzoarinds axinin darinliyi (h) vo tam basliglar
(Ho va ) malum olduqgda, bu sathi sutullayici
qurgunun hesabi sarfi (2) va (5) ifadslarini
(1)-do yerino yazmagqla asagidaki diisturla
tapilir:

Qhes=2mL++

Sathi sutullayan tipli bu cur konstruksi-
yali xondokvari sutullayict qurgu daha artiq
dasqin-sel sorfinin asagi byefs atilmasinda,
xandoys daxil olan axmin istigamoatlonmis
horokat etmasi miihiim rol oynayir.

Sokil 2-don gorundiyld kimi xandayin
on torofindaki baglayicili hissa ilo bondin ga-
st arasindaki olago Xidmot kOrpusu vasitasilo
yaradilir. Xidmat korpiisiiniin dayaqglart xon-
doyin yan suasiranlarinin astanasi tizorindo
yerlosdirilir. Belo korpular har iki yan suasi-
ranin, yaxud bir yan suasiranin astanasi tizo-
rindon kegirilo bilor. (9) disturu ils sorfi te-
yin olunan yan suagiranlarin astanasi iize-



rindo xXidmot korpiisiiniin dayaqlart nazorda
tutulmamisdir,yaxud belo Xidmot korplsiina
umumiyyatlo ehtiyac olmamisdir. Xidmot
korpiisiiniin dayaqlararasi asgiriminin uzunlu-
gu |, say1 n, dayaglarin eninin d oldugunu
bilorak bir yan torafdon xondays daxil olan
sutullayict sorf agsagidak: diisturla hesablanir:

m (10)
Burada: & — yandan sixilma omsalidir vo
Frensis —Kriger dusturu ils tayin edilir:

, (11)

n’- yandan sixilmalarin sayi: n’=2n; & - kKor-
pl dayaqlarinin axina torof olan girig his-
sosinin planda formasini nazors alan amsa-
1dar.

(10) ifadasinds, nl=L—(n-1)d oldugunu
Vo & - 1n (11) diisturu ilo toyin olunan ifads-
sini nozars alsaq ,bir yan torafdon Xxondoya
daxil olan axinin sarfi ¢un hesablama dus-
turu asagidaki sokilo diisor:

(12)

Ogor sarf (Q ) vo digar komiyyatlor
molum oldugda ,(12) ifadoesinoe osason bir
asirimin - uzunlugu ( asagidaki disturla
tapilir:

-0,2
(13)
yaxud
+0,2n&Ho

Belo sutullayan qurgunun har iki yan va
bir yan astanasi tizorindon dayaqli xidmot

korpust kecdikda xondok vasitasilo asagi
byefs atilan imumi hesabi sorf uygun olaraq
asagidaki diisturlarla tayin olunur:

(14)

(15)

Qeyd olunan konstruksiyali xondokvari
sutullayan qurgunun xoandak basligli qurgusu
tiglin alinmig ifadslor,yerli soraito uygun ola-
rag hor bir variantda onlarin hesablanaraq,
layihalondirilmasina olverisli sorait yaradir.
Ancag xandok basligh sathi sutullayan qur-
gular (zorinds indiyadok aparilmis ¢oxsayli
nozori vo eksperimental todgiqgatlar gostarir
ki, bu qurgunun halo do tokmillogdirilmasina
ehtiyac vardir vo belo tokmillagdirilmalor
mumkundr.

Xondokvari  sutullayanlarin ~ xandok
bashiginda tokmillogdirilma heg siibhasiz ki,
elo aparilmalidir ki,qurgunun 6n va yan asta-
nalarinin saviyyalori asagi ensin,onun tikil-
masina goyulan xarclar azalsin vo sutullaya-
nin imumi hesabi sorfi artsin.Bu istiinliiklo-
ri oldo etmok (gln tokmillogdirilmonin asa-
gidaki sokildo aparilmasi toklif olunur: yan
Suagiranlardan birinin, yaxud hor ikisinin as-
tanas1 -don asagida yerladirilorok bitin
agirimlarda iist soviyyasi -don yuxarida olan
baglayicilar yerlosdirilir vo on baglayicili
suasiranin astana soViyyasi bir godor do
asagl salinir (sokil 3). Belo ki, tokmil-
logdirilmis konstruksiyali xandokvari sutul-
layanin yan suasiranlarinin astanasi Oniin-
doki basqi

Sokil 3. Tokmillagdirilmis konstruksiyali xondakvari sutullayan qurgusunun uzununa kaSik va
plan Uzra géoriiniisii : 1- Xandaya suyu gabul edan astanali va baglayicili hissa; 2- xandak;
3- sudiistiran ; 4- enerji sondlran;5- aparici kanal (saviyyaoaQolondirici qurguyadok)

(16)
tam basqi is9
(17)

diisturlari il toyin olunur.On astana {giin iso
basqular, yaxud soklinda gobul olunur.

Bir yan suasirandan baglayici altindan
kegon axiin sorfini baglayicinin qaldiriima
hindurliyd h; olarsa, asagidak: diisturla he-
sablamagq olar:

=)nlx



X (18)

Baglayicilar hor iki yan suasiraninda vo yal-
niz bir yan suasiraninda yerlosdirildikdo
Umumi hesabi sorflori uygun olaraq, asagi-
daki diisturlarla tapmagq olar:

+
+)mnl , (19)

mnl,  (20)

burada: h”- tokmillogdirilmis konstruksiyali
sutullayanin 6n astanasi tizorinds axinin
dorinliyidir.

Beloliklo,yuxarida geyd edilon sartlara ,
(19) va (20) diisturlarina asasan tokmillogdi-
rilmis konstruksiyali xandokvari sutullayan
qurgunun hesabi sorfinin, avvalki konstruk-
siyalar1 ilo mugayise hagigoton artmasi qo-
nastino golmok olar.Olds edilmis bu ciir na-
ticolor elmi-praktiki baximdan boyiik oho-
miyyat kasb edir.
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Z.S.MUSAYEV, N.QARASOV

DURULDUCUNUN DIB KONSTRUKSIYASININ QRUNT BUNOVRODO
DEFORMASIYA HESABLANMASI METODIKASI

Durulducunun sonlu qalinligh elastiki
grunt biindvrays sdykonon dib konstuksiya-
sinin deformasiyas1 hesablanmasinda altda
yerlogon qaya siixurunun hondosi yatim for-
mas1 nozors alinmalidir. Bu qaya siixurunun
hondasi yatim formasi iso miixtslif ola bilar.
Ona goro miixtolif hallar tigiin Furs-Vinklor
modelin xarakterizo edon sortlik omsalinin
doyismosi miixtalif olacaqdir.

Sonlu galinliglt qrunt tabaqgo iifiiqi yer-
losmis gaya qruntuna soykenliyi (H(X)=H=
=const), halda onda onun iizorindo sii-
rtlinmoasiz  yerdoyismo alina bilor. Bu halda
qruntun sortlik amsalinin dib konstruksiya-

sinin uzunlugu boyunca dayismaesi asagidaki
kimi ifados oluna bilor [1]:

1)

Ogor sonlu gqalinligh qrunt tobago qaya
suxur {lizarindo siirlisarsa, onda sartlik omsali
asagidaki diisturla hesablanir [2]

()

Durulducunun dib konstruksiyasinin bii-
novrasinda yerlogon qruntun haqiqi serltik
omsali (1) vo (2) dusturlar1 ilo hesablanan
hoddi qiymotlor arasinda yerlosir. Sortlik



omsalinin tirin uzunlugu boyunca doyismosi
asagidaki diisturlu ifads olunur.

3)

burada,
(4)
Sonlu qgalinligh tobagoys  sdykonon

konstruksiyada biindvroys Otiiriilon tozyiq
miintozom oldugda onun uzunlugu boyunca
gruntun Umumi deformasiya modulunun
doyismosini asagidaki asliliq soklindo gobul
etmak olar:

()

Burada, Eqp=Eos — 0zl tirinin baslangic vo
son kasiklorindo bondvra qruntunun timumi
deformasiya modulu; Eggr-tirin ortasinda
blinbvra  qrunutunun imumi deformasiya
modulu; L-6ziil tirinin uzunlugudur.

Fuss-Vinkler modeli asasinda (3) vo (5)
diisturlarindan  istifado  etmoklo  sonlu
galinliglt tobagoys sdykonan 6ziil tirinin dib
konstruksiyasmin ayilmasino qarst biindvra
gruntunun reaktiv miiqavimatinin intensivli-
yi asagidaki diisturla ifads olunur:

(6)

Sixilmayan iifliqi yatimli qaya siixuru
tizorindo yerloson sonlu qalinliglt tabagoya
soykonon ¢evik 06ziil tirinin oyilmodo diffe-
rensial tonliyini agagidai kimi ifads etmok
olar:

(7)

Burada,

(11) =(15) ifadalarindon gorindiyl Ki-
mi (10)-un iimumi hallino daxil olan @; (x)
(j=1,2....5) funksiyalarindan har biri sonsuz
siralarin comi kimim toyin edilmisdir. Bu

(8)

(7) va (8) ifadslorindo g-tirs tosir edon
miintozom xarici yiikiin intensivliyi, J - tirin
ayilma sortliyi, Y (x)-tirin ixtiyari kosiyindo
(tirin sol ucundan x mosamosindo) oyilmo
deformasiyasinin qiymati, H-sonlu tobagonin
sabit qalinhigidir (sokil 1).

Sokil 1.

(7) diferensial tonliyi halda asagidaki
baslangic sorhad sortlorino malikdir:

9)

(9) diferensial tonliyinin qapali hallini
qurmaq Y (x) funksiyasinin qarsisindaki
omsal sabit oldugda miimnkiindiir [2]. Odur
ki, (7) tonliyinin hallini yalniz toxmini tisulla
qurmagq mumkandr.

Alinmig (7) kontakt masoalasinin hallini
Pikar ardicil yaxinlagma tisulu ils hall etsak,
son noticdo alariq:

(10)

Burada, Yo, &, Mo vo Qo-baslangic parametr-
lor olub, uygun olaraq tirin sol baslangic ko-
siyindo oyintini, donma bucagini, ayici mo-
ment vo kosiyi qlivveni ifads edir.

D1(x) (=1,2, ... 5) (7) diferensial tonli-
yinin xtisusi hallori olub agagidak: ifadslorlo
toyin edilir:

siralarda kasrlorin siiratino daxil olan a.a vo
a - parametrlori vahiddon ¢ox kigik oldugla-
11 kaserlorin moxracinda ardicil atan faktori-
al koamiyyatlorin olmasi va elaco do siralarin



oksariyyatinin doyison isarali olmast onlarin
cold y1gilmasini tomin edir. Praktiki hesabla-
malarda yiiksok doaqiqliklds ®(x) vo onun
uygun téromolorinin ifadslorindo hor bir so-
nsuz siranin ilk 2-3 haddi ilo kifayat -lonmok
olar.

Bu disturda:

Xiisusi halda qruntun sortlik omsal1 slii-
zlin dib konstruksiyasinin uzunlugu boyunca
sabit v ya inteqral orta qabul edilirsa, yani

olar. Bu halda (11)+(15) ifadolorino asason
@(x) funksiyalar1 asagidaki kimi toyin edilor.

Baxilan xitisusi halda (17) ifadslori ilo
toyin olunan @(x) funksiyalar1 (3) do veril-
mis hollo uygundur (boyuna qiivve N=0 ol-
duqda)

Belaliklo, toklif olunan metodika dok
tipli birkamerali durulducunun dib konstruk-
siyasini tam deformasiya hesablamaga im-
kan verir.
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Soil in the bottom of the foundation
pit construction methods for
calculating the deformation

ABSTRACT

Baxilan kontakt masalonin (10) timumi
hallino asason dok tipli bir kamerali duruldu-
cunun dib konstruksiyasinin ixtiyari kasiyin-
do dénmo bucagi oyici moment vo kasici
quvvoni hesablamagq tigiin asagidaki diistur-
lar1 aling:

Soil finite thickness resting on elastic
foundation soil underlying the calculation of
deformation of the rock bottom geometric
form of subsidence taken into account. This
can be a variety of rock lying form geomet-
ric. There fore, characterizing the hardness
of the model for different occasions Furs-
Winckler coefficient variation will be diffe-
rent.

Thus, the proposed method to calculate
the deformation of the dock allows you to
type the full construction soil bottom.
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A.K. KORIMOV
Nazik layl qurgularin islonilmasinin qisa tohlili

Durulducu qurgularin effektiv islomosi qarsiligli vo kompleks sokildo baxilmasi tolob
olan bir sira faktorlarla toyin olunur. Bunlara daxildir: ¢irkli sularin torkibi vo xiisusiyyatlori,
qurgunun novii vo onun hidravliki parametrlori, istismar texnoloji rejimi  daxildir. Asil
maddoalori durulducularda c¢okdiiriilmoasi, ¢irkli sularin duruldulmasinin intensivlasmasi, o
climlodon onlarin hesablanmasini vo konstruksiyasinin tadqiqi ii¢lin nozori osaslandirilmasina
dair alimlor torofindon tokliflor verilib. Onlarin arasinda M.A.Volikanov, A.l.Jukov,
S.V.Yakovlev, Q.A.Vasilyev vo s. alimlorini qeyd etmok lazimdir. Bir nego konstruktiv
tadbirlorden olverisli hidravliki seraiti yaradan vo 6z real praktiki doyeri ilo se¢ilon 2 iglomoni
xtisusi geyd etmok lazimdir. Bunlardan biri J.V. Skirdov torofindon toklif edilmis horokot edon su
paylayicisidir ki, radial durulducularda mayenin axin coerayanligini azaldir, ikincisi isoa Skirdov
N.V. vo Ponamarev V.Q. torofindon toklif edilmis horizontal durulducu {i¢iin proporsional su
paylayict qurgusudur .

Bir ¢ox todqgiqatlar naticesindo miioyyon olunmusdur ki, oan perspektiv iisulla sularin
duruldulmas1 nazik laylarda hoyata kecirilir. Bu prinsipin totbiqi qurgunun islonmasins monfi
tosir edon bir nego faktorlarin aradan gotlirmasine imkan verir. Duruldulmanin hiindiirliiyiinii
azaldilmasi, miixtalif sixligli fazalarin ayirma miiddstini, axinin turbulyent garigigini, hocmini vo
qurgularin sahosini azaldir vo bununla da ¢irkli sularin tomizlonma effektivliyinin artirilmasina
imkan yaradir.

Nazik laylt duruldulma prinsipindon  istifado olunmasi holo 1934-37-ci illordo
J.F.Dobryakovun vo V.A. Radzigin torafindon toklif edilmisdir. Lakin nazik layli duruldulmanin
praktiki istifadesi daha sonralar sinaqdan kegirilmisdir. 1950-ci ildon baglayaraq “Sell” firmasi
Amerika neft institutu ilo omokdasliq noticosindo bir sira elmi todqiqat islori apararaq paralel
maili tobaqo ilo tochiz edilmis bir ne¢o durulducunun konstruksiyasinmi toklif etmisdir. Movecud
horizontal tipli nefttutanlar1 paralel 16vholor paketlori ilo tochiz etmak iqtisadi cshotdon daha
somaralidir vo miimkiindiir . Qabul olunmus va ¢okiintliniin horakat istiqgamatine nazaron sularin
nazik layli durulduculari {i¢c néve ayrilir. Carpaz axinli sxemdo ayrilmis ¢okiintli is¢i su axinina
nisbaton perpendikulyar harokat edir. ©ks axinli sxemds ayrilmis ¢okiintiiniin harokati is¢i suyun
horokoating oks istigamatlo yonoldilir. Diiz axinli sxemds ¢okiintiinlin vo su axinlarin harokatlori
Ust-listo diisiir . Qurgularda osl ig¢i su axinimin horokati klassifikasiyasina goro nazik layl
qurgular 2 prinsipial qrupa ayrilir: — horizontal su haroksti ilo maili yuxar1 vo ya asagi su
horakatli.

Hal-hazirda bozi miiossisalordo nazik layli qurgulardan mixtoalif torkibli ¢irkli sularin
tomizlonmosindon istifado olunur. Mosolon EBARA CORPORATION sirkoti olvan metal
zavodunun ¢irkli sularin1 kompakt nazik layli qurguda tomizloyir. Masingayirma miiassisasinin
cirkli sularmi tomizlomok iiciin FACET INTERNATIONAL Sirkoti nazik layliguxurlu
durulduculan toklif edir. Basqa nazik layliqurgunu ELGA BERKEFELD sirkati toklif edir. 2002-
ci ildo respublikamizda neft torkibli torpaqglarin tomizlonmosi {iglin nazik layli qurgu toklif
olunub. Oxsar konstruksiyali qurgular bir ¢ox inkisaf etmis 6lkolords istifado olunur. Ancaq
geyd etmok lazimdir ki, qurgunun  somaroliyini artirmaq mogsadi ilo 16vholorin layarasi
mosafalori kicik gabul olunub. Torkibi yiliksok mexaniki qarisiglh ¢irkli sularin (neft madon
cirkli sular1) belo nazik layda duruldulmasi miimkiin deyil, ¢iinki layaras1 mokanlar qisa bir
vaxtda lillogocokdir ki, bu da 6z névbasinds duruldulma prosesini pozacaq vo naticodo qurgunu
siradan ¢ixardacaq.

Nazik layli qurgular, biitiin durulducular kimi is¢i hocmlorden, supaylayict hissadon,
sudan ayrilan ¢irklonmalarin yigma hacmindon va su y1gan avadanliqdan ibaratdir. Qeyd edok ki,
nazik layli duruldulma prosesi noticosindo c¢irklonmo fraksiyalarinin xiisusi ¢okisi sudan az
oldugundan l6vhalarin altinda, agir ¢irklonmalor iso - lovhalarin iistiinds toplasir. Lovhalords
yigilmis cirklondiricinin toplanma yerlorino nogli {iglin onlara miioyyon maillik verilir.
Gostorilon qurgularin todqiqatina, konstruksiyalarin secilmosino vo onlarin istismarina hosr



olunmus tohlillor gostarir ki, nazik layli duruldulma prosesinin vo onun togkilinin sadsliyino
baxmayaraq, molum konstruksiyali qurgularda istonilon istiinliiklori oldo etmok miimkiin olmur.
Bizim 6lkads vo demak olar ki, xaricds asili maddslarin nazik layda sudan ayrilmasinin praktiki
tocriibalori naticosindo miiyyon edilmisdir ki, nazik layli qurgularda mévcud durulduculara xas
olan catigmazliglar da miisahido olunur. Bunlara ilk novbada: qurgunun canli en kosiyi {izro
supaylamanin miintozom vo borabor paylanmasinin miirokkobliyini, ayrilmis c¢okiintiilorin
16vhalarlo naql edilmasi vo naticads ¢irkli sularin etibarli tomizlonmasinin tominatini aid etmok
lazimdir. Layli qurgularda ayirma prosesinin on ciddi ¢atismamazligi dovrovari 16vho arasi
mokanlarda suyun geyri-mintazom paylanmasidir.

Axmin maili horokotinin tomin olundugu nazik layli qurgular istehsalatda on genis
yayilmis hesab olunurlar. Bu iso onunla izah olunur ki, maili durulducularda horizontal
durulduculardan forqli olaraq axmmin horokoti zamani sulardan ayrilmis ¢okiintiilorin
konarlagdirilmas: xeyli asanlasir. Bundan basqa bir ne¢a miuslliflor torafinden geyd olunub ki,
suyu maili horokot edon durulducular, horizontal durulducularla miiqayisado hom somaralidir
hom do az yer tutur. Hal-hazirda ABS-da, Ingiltorado, Fransada, Almaniyada, Yaponiyada,
Isvecda, Hollandiyada vo bir sira yiiksok inkisaf etmis 6lkolordo miixtalif torkibli cirkli sularin
tomizlonmosi iiclin belo konstruksiyaya malik durulduculardan istifado olunur. Lakin gobul
edilmis supaylama {isullar1 bu ciir konstruksiyali qurgularda hidravlikanin qanunlart ils
uzlasmadigina goro, nazik layli qurgularda suyun maili horokoti, qurgunun tam is¢i hocminin
istifadosini tomin etmir. Nazik layli durulducu qurgularda bir neco ¢atinliklorlo mévcuddur
ki bu da osason suyun miintozom layarasi mokanlarda paylanmasi vo bu mokanlarin
lillosmosindon ibarotdir . Son 10 il orzinde bizim o6lkade nazik layli qurgularin
tokmillogdirilmasina dair hartorafli todqiqatlarin aparilmasina baxmayaraq qurgularin genis
istifado olunmasina holo do nail olunmayib. Bu islorin todgiqatlar noticolorindon molum
olmusdur ki, belo qurgular totbiq edorkon, c¢irkli sularin xiisusiyyatlorini vo ¢irklonmalarinin
xassolorini nozars almaq lazimdir. Torkibi yiiksok mexaniki qarisiglart ils farqlonen, neft-modon
cirkli sularinin tomizlonmasi {ig¢iin nazik layli qurgulardan istifadesi zamani paralel 16vhalorin
lillogdirilmasinin qarsisin1 almaq {iglin lazimi todbirlor goriilmalidir. Miiqayise Ugiin Kiris
neftayirma zavodunun horizontal nefttutanlar1 paralel 16vhalor paketlori ilo tochiz olunmuslar.
Molumdur ki, zavodda omalo golon ¢irkli sularda agir asili maddoslerin miqdari, moadon ¢irkli
sular1 ilo miiqayisados qat-qgat asagidir . Alt1 ayliq fasilosiz istismardan sonra malum olmusdur ki,
maili 16vhalor lizorinde y1gilmis ¢okiintiilor, sularin tomizlome prosesino mane olmur vo
tomizlonon sularda neftin miqdar1 artmir. Cokiintiilorin 6zlorini miixtolif sokildo aparmasi bir
daha tosdiq edir ki, nazik layli qurgularin parametrlorinin va texnoloji is rejiminin se¢ilmasinda
cirklondiricilorin torkibini vo tabistini nazors almaq lazimdir. Lovholorarasi bosluglarin hacmi,
paralel 16vholorin maillik bucagi vo uzunlugu, suyun istigamati va harakat siirati, hatta 16vhalorin
materiallar1 kimi hesab1 parametrlori, miivafiq ¢irkli suyun c¢okiintiilorinin xarakteristikasi
reqlamentlogdirilmolidir. Masolonin holli ii¢lin konstruktiv cohdlor do gostorilib. Neft-moadon
¢irkli sularinin nazik layli durulducuda ¢6kmosi zamani onun 16vholorindo omalo golon ¢okiintii
qatmin  plastik-0z0lU Xassolori digor tesorriifat  qurgularinda  yaranan  ¢okiintiilorin
xassolorindon  koskin stirotds forqlonir. Neft-modon ¢irkli sularmin ¢okiintiilori miirokkab,
cox komponentli vo polidispers sistemdir. Onlarin torkibi kvars, gil hissociklori, miixtolif
minerallar, neft, duzlasmalari, parafin, seresin va bir sira basqa elementlordon ibaratdir. Bu az
harokatli sistem baslica olaraq, onun reoloji xassolorindan asilidir. Cokiintiilorin tobistinin toyini
va onlarin maili 16vhalards harakati hal-hazirda ¢ox az tadqiq olunan sahslordondir. Nazik layli
durulducuda neft-madan ¢irkli sularinin tomizlonmasinin mithiim praktiki shomiyyat kosb edon
is¢i  durulducunun artirilmasi, hocmlorin ayrilan ¢oOkiintiilorin  lillosmosi  maosalolorinin
Oyranilmasine daha ciddi yanasmaq lazimdir.

Nazik layli duruldulma prinsipinin perespektivliyi onun genis saholords, xiisusondo
gillorin, lopavari ¢okiintiilorin, lil qarisiglarin ¢okdiiriilmasinde istifadasine gotirib ¢ixarir. Bu
halda qurgunun konstruktiv parametrlorinin secilmosino ehtiyatla yanasmaq lazimdir. Paralel
l6vhalara ¢okon vo az sixligr olan strukturlarin tutdugu hocm nozors alinmalidir, oks halda



16vhalararas: bosluglarin ixtisari qurguda hidravlik rejimin pozulmasina sabab ola bilar vo yaxud
da tomizlonmis sularla c¢okiintiilor do aparila bilor. Hor iki hal qurgunun somoraliliyi koskin
azaldir. Neft hissociyinin maili 16vhe arasinda harokoti masalasine da baxilib. Lakin burada ayri-
ayr1 neft hissociklorinin harokati gostorib ki, maili 16vho altinda omolo golon neft gatinin axinin
movcudlugu todqiq olunmayib.

Nazik layli qurgularin 16vho materialinin timumi sothi aktiv korroziya miihiti ilo tomasda
olur. Neft quyu mohsulunun korroziya aktivliyinin artmasi lay sularinda bu vo ya digor ionlarin
olmasi ilo olagoadardir. Korroziyanin on qorxulu agentlori kimi kiikiirdli hidrogen, oksigen sulfat
barpa edici bakteriyalar1 qeyd etmok olar. Ona gora do 16vhalar iiciin elo material segilmalidir ki,
bu materialin sothi korroziya dagintisina qarsi lazimi godor davamli olsun. ©ks halda aqressiv
miihitlordo 16vhoalora ¢okmiis az horokotli sisteminin siirlismasi ¢atinlosacak, ldovholorarasi
bosluglar lillosocok vo noticado nazik layli duruldulma prosesi pozulacaq. Coxlu miqdarda
siradan ¢ixmug l6vhalarin tez-tez doayisdirilmasi qurgunun istismar xarclorinin artmasina sabab
olacag. Bunu aradan gétliirmok {ig¢lin bir ¢ox mialliflor 16vhalorin korroziyaya davaml
materiallardan hazirlanmasini toklif edirlor: viniplastdan, korroziyaya ugramayan poladdan
poliefir siisodon, epoksid gatran ilo Ortiilmiis metaldan, plassmastdan, armirlonmis siiso lifdon.
Bu giino kimi neftli sularin aqressiv miihitinin 16vho materiallarina vo onlarin sothinin kolo-
kotiirliiylino olan tosiri tadqiq edilmoyib. Yuxarida togdim olunan tohlillor gdsterir ki, neft-
modon ¢irkli sularinin nazik layda somors ilo duruldulmasinin praktiki siirotds hoyata kegirilmosi
vo nazik layll qurgularin somorsli konstruksiyalarin iglonib hazirlanmasi tigiin bir sira genis
todqiqat islori aparilmalidir.
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A.K. Kepumos

Kparkuii ananu3 pa3BUTHSA TOHKUX CJOUCTBIX CTPYKTYP

Pe3rome

B cratne paccMaTpruBaCTCA BOIIPOCHI MOACPHU3ALIUN OCTaWBaHHA B TOHKOCJIOMHOM OT-
CTOMHMKE. B pe3ynbraTe aHanu30B BBISBICHBI HEJOCTATKH YCTPAHEHHEM KOTOPBIX MOXKET OBIT
oOecrieueHo e(dexTrBHOE ocTanBaHHUe. [IpensyieKOHbI MepecneKTUBHBIE METOJbl YIYyULICHHS
npoliecca OCTauBaHUsI.

Ha ocHoBanmn CpaBHeHI/Iﬁ TOPU3OHTAJIIBHBIX W BEPTHUKAJIIBHBIX OTCTOI\/'IHI/IKOB, BBISABJICHO ITPEMY-
MYILIECTBA MEPBLIX.

A.K. Kerimov



A brief analysis of the development of thin-layered structures

Summary
In article it is considered questions of modernization of an ostaivaniye in a thin layer settler. As a
result of analyses shortcomings by which elimination are revealed the life can the effective os-
taivaniye is provided. Predlezhona perespektivny methods of improvement of process of an os-
taivaniye.
On the basis of comparisons of horizontal and vertical settlers, it is revealed premumushestvo of
the first.

MURSOLOV A.9., QONBOROV E.S.

MUXTOLIF FORMALI SVAY DAYAQLARININ QRUNT MUHITINO
GORO® YUKGOTURMOYO HESABLANMASININ TODQIQI

Qrunt miihitindo yerlogdirilon svaylar tikilmo texnologiyasina vo digor texniki
gostaricilorine goro miixtolif formalarda olurlar: dirok svaylari, qabiqvari svaylar, qruntun
qazilaraq ¢ixarilmasi va betonun vurulmasi ils tikilon svaylar, ¢calinma asma svaylari, piramidal,
trapesiodal, rombsokilli vo vintvari svaylar [1] .

Svaylarin yiikgotiirmo qabiliyyatine hesablanmasinda asas problemlarden biri do onlarin 6z
¢okisinin nozors alinmamasi vo asagl ucunun oturacaq hissasinin formasindan asili olaraq
izliniin sahasinin doqiq tapilmamasidir.

Dirak svaylarinin asagi ucu qaya, yaxud azsixilan qruntlara borkidildiyindon, onun neco
lay1 kosib kegmosino baxmayaraq svaya asas miigavimat bork qrunt torsfindon gostorilir vo onun
yiikgotiirma qabiliyyatini asagidaki sortdon toyin etmok toklif olunur:

N +G, < Ky RA (1)
burada: N - svaya xarici tosirlordon diison saquli qiivvo; G- svayin dairovi en kasikli ¢okisi
olub, asagidaki diisturla hesablanir:

2 1 ad? d A2 d o«
G, =| T h+3- o VLI (P Y 2
5 [4 3 4 gj 74( 692) @

h,d vo y - uygun olaraq svayin uzunlugu, en kosiyinin diametri vo materialinin hacmi ¢okisidir; o
- svayin asag1 konusvari ucunun topa bucagidir (sokil 1);
K — grunt mahitinin geyri-bircinsliyini nozars alan amsal olub, bircinsli qruntlar tigiin K =10,

geyri-bircinsli gruntlar Ggiin K = 0,7 gobul olunur;

7. - qrunt mithitinds svayin is soraiti omsali olub, 7, =10 qobul edilir;

R — svayin asagi ucunun qruntun hesabi miigavimaoti olub, ¢alinma {isulu il tikilon biitiin formali
svaylar iiciin R = 2000 t/m? olur (qaya vo azsixilan qruntlarda);

A- svayin agag1 ucunun iizliniin sahasidir:

1 d a d? o
A==z -—ctg— = -ctg — 3
2 2 gZ 4 g2 @)

(3) vo (4) ifadalorini (1)-ds yerina yazsaq, alariq:
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Dirak svaylarinin ylikgétiirma qabiliyyatinin tomin olunmasi tiglin saquli N qiivvasine goro
(4) sorti 6donilmalidir.

R, (h
R= i(—b +1,5j (5)
7 g db

burada: R,, - su ilo doymus vaziyyatds olan gqaya qruntunun biroxlu sixilmada miivaqqati
miiqavimatinin orta arifmetrik giymoti; 7, - qruntun y =14 gobul olunan etibarliliq omsali; h, -
gabigvari svayin qgaya qruntuna borkidilmosinin hesabi dorinliyi; d,-belo svaylarin qaya

gruntunda borkidilmasinin xarici diametridir.
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Sakil 1. Iti uclu dirak svaylarimin yiikgotiirmaya hesablanma sxemi.

Qaya gruntuna 0,5m-don az olmayan (h, >0,5m) dorinlikde borkidilmis, betonla

doldurulma vasitasils tikilon gabiqvari svay diraklorine onlarin asagi ucunun altinda bu qruntun
hesabi miigavimati asagidaki diisturla hesablanir:
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Sakil 2. Qabigvari dirak svaylarinin yiikgotiirmaya hesablanma sxemi.

Qalinhig1 b, daxili vo xarici diametrlori uygun olaraq d, vo d olan gabiqvari svaylarin
barkidilma hissasi ila birlikds ¢okisini asagidaki diisturla tapmagq olar (sokil 2):

Gs =7 'ﬂ-(d24_d02)(h+hb)+7s.m|:7z-(dbz4_d2)+ﬂdoz}hb =

4 (6)

:%'[%(dz _dj)(h"'hb)"'?’s.m.hb(dbz —-d’ +d§)]

7bs Vsm - Uygun olaraq betonun vo sement mohlulunun hacmi ¢akilari; h — qabiqvari svayin

blindvra sothindon gaya qruntuna qoador olan hiindiirliyiidiir.
Qabiqvari svayin oturacaq hissasinin sahasi iso

A="(d7 -d7) ™)

ifadosi ilo toyin edilir. (5), (6) vo (7) ifadslorini (3)-do yerino yazsaq, gabiqvari dirok
svaylar1 {liglin qrunta gore ylikgotlirma sortini asagidaki kimi alariq:

N +%-[}/b(d2 —d2)(h+hy)+ 7 hy (02 —d? +d2))<

< % Ky.(d? - df)&[g—b“f% :

g b



N < %{(d 2 —df){Kn R—[E—" +1,5]—7b(h +h, )}— Vomhy(dZ—d? + df)} (8)

}/g b

(4) ifadasine anoloji olaraq ¢alinma tisulu ils tikilon dairovi en kosikli asma svaylar1 (sokil
2) ligiin saquli N qilivvaesine goro yiikgotiirmo gabiliyyati asagidaki sortdon toyin edilir:
2

7d a 43 d a
N<—- K Rctg— + — f.h |-y h+—=ctg— 9
4 |: 70[7CR 92+d27cn i |j 7( +6 gzj:| ()

i=1

burada: y, 7. - uygun olaraq svayin asagi ucunun altindaki vo yan sothindoki qruntlarin

is soraiti omsal1 olub, qruntun hesabi miigavimotino gora yiiklonmasini nozoro almaqla xtisusi
cadvallorden gobul edilir; h;, fi — uygun olaraq i-ci qrunt layinin qalinhigir vo bu laydaki qrunt
miihitinin svaym xarici sothino hesabi miigavimoti olub, bilindvra sothindon baxilan qrunt
layindaki gotiiriilmiis hissalorin ortasina qodar olan darinliys géro molumat codvealindan segilir.

R SR
:ﬁ D() \dxa
‘* o:o‘ Olu“c; -OIO°'
i CAREE S
40_‘5;"o o o
{0 S e
3 <y
e S
gt
A
|
)
I
of
R \7(\\'
//(7‘\\;@
IR
N o
o -o =
A A o~ A P8 A
A A A A ~ A A A A A
A ” ~ " A A
AA . AA X Qa,ya A A A "
N 2y A ~ A n a8 Al Fis

Sakil 3. Asma svaylarin qrunt miihitina gora yiikgotiirmaya hesablanma sxemi.

(10) diisturu ¢alinan asma svaylar ii¢iin



N +G, Sk?/c(VCRRAJFU'z%ﬁ fihij (10)
i1

ifadesindon alinmigdir. (10) ifadesindo U - svayin xarici sothinin en kosiyi iizro perimetri
olub, svay dairoavi en kosikli svaylar {iglin u=zd olur. Qazma-tokms iisulu ils tikilon svaylar
tictin do ylikgdtiirmo qabiliyyati (10) sortindon miioyyonlosdirilir. Ancaq belo svaylar ii¢iin (10)
ifadosindoki omsallar agagidaki kimi qobul edilir: y,- svaylar nomlik doracasi S, <0,9 olan
tozlu-gilli lyosvari qruntlara borkidildikde y, =0,8, galan hallarda y, =1,0 gobul edilir; y-
asagl ucu komuflet genislonmoys malik qazma-tokmo svaylart iigiin y., =13; asag ucu
genislondirilmis vo sualti lisulla betonlanan belo svaylar, homg¢inin hava elektrik Gtiiriicii
xatlorinin svay dayaqlari tiglin -, = 0,9 gobul edilir.

Qabiqvari svaylarda 6zok qruntunun tam ¢ixarilma halinda, onlarin asagi ucuna qruntun
hesabi miigavimotinin

R=0,75 ¢, (aly;d +a,0,y, h) (11)
svaym ¢okisinin

1
G, = ry(d® ~d7) (12)
ifadslorini vo (11) ifadasini (12) sortinds yerino yazsaq, alariq:

N +%)/b7zh(d2 —df)é yé‘ {yCR -O,75a4(a17/;d +a,a5y, h)-%(d2 —d§)+ﬂdzn:7/cﬁ fihi}

i=1

N %ﬁ{%{%'ycrzazt(aﬂ;d T a7, h)(d2 _d§)+ 4dzn:7°ﬁ fihi}_ybh(dz _dj)} .
=

Qabiqvari svaylarin 6zok qruntu ¢ixarilmadiqda, yani bu svaylar niivali svay olduqda,
onlarin yiikkgdtiirmoays yoxlanilmasi asagidaki sortdon miioyyon edilir:

N+GsSytlj{?/CRRA—i_(u—i_uo)Z}/cfi fihi} (14)
i=1
Qabirgali qrunt 6zokli svaylarin asagi ucuna qruntun hesabi miigavimotinin ingaat norma
va qaydalarina asason

R=a, (0{1;/; d+a,a47, h) (15)
Ifadosini [16], u=7d vo U, = zd
yazsaq, alariq:

ifadslorini, (4) vo (5) diisturlarini (6) sortindo yerino

0

4

burada: «,, «,, a3, @, - dlglisiiz omsallar olub, biindvra qruntunun daxili siirtinma bucagindan

N < 1{7:{702“4(“17;(1 T 057, h)(dz _d02)+4(d +d, )Zn:%ﬁ fihi}_ybh(dz _doz)} (16)
i1

((o,) asili olaraq molumat codvelinden segilir; y, - belo svay oziillorinin yerlosdiyi qrunt
miihitinin hacmi ¢akisi (su ilo doymus qruntlarda ylingiillosdirici tesiri nazers almagqla); y, -
laylar lizro qruntun ortalagdirilmis hacmi ¢okisi olub, svaym asagr ucundan yuxarida yerlogon
gruntlar {iciin nazards tutulub (homg¢inin su ilo doymus qrunt miihitinds yiingiillosdirici tasir
nazars alinir); h — svayin yerlosma dorinliyidir.

Svaylarin qrunt miihitino goro yiikgdtiirmoys hesablanmasi iizro apardigimiz todqiqatlar
gostorir ki, movcud metodikalardan forqli olaraq onlarin {izorino diison saquli yiiklorlo eyni
zamanda 0z ¢okilori, asag1 ucunun konusvari hissosinin sahasinin daha doqiq hesablanmasi vo bu
gostaricilorin osas diisturlara daxil edilmasi nozora alinir. Nozaoro almmmayan bu gostoricilor
tosiredici qiymoto malik ola bilorlor.

9dabiyyat



1. Mycradaer A.A. ®yHgamMeHTHI Ha TPOCATOYHBIX M HaOyXaronmx rpyHrax. Mocksa: «Bwic-

mrast mkoJja», 1989, 590

2. CHulI 2.02.03.85 Cgaiinbie hyHaameHTsl. M., 1986

MypcaJjioB A.A., I'anb6apos J.C.

HccaenoBanue pacuere Hecyuieil CnocOOHOCTH 1O TPYHTOBOM
cpeje CBailHOT0 ONOPAa pPa3JMYHbIX BUI0B

B cratbe paccMoTpeHa Hecyllel CIIOCOOHOCTH MO IPYHTOBOM CpeE/ie OCTPOKOHIIEBOTO U
000JI0YHOTO CBae-CTOCK, a TAKIKE BUCIUYETO cBae. JlaHo pacyeTHOro opmMyiiax [uist onpeaeicHue

HECyIel CIIoCOOHO BCEX BUJIOB 3TUX CBAEB.

N.Y.MOMM9IDOV, M.S.0SODOVA

Azarbaycan memarhq-insaat universiteti

MUASIR BINALAR UCUN ENERJI EFFEKTIVLI iSITMO
SISTEMLORININ PRINSIiPiAL SXEMLORI

Bu giin diinya iqtisadiyyatinin prioritet
istigamatlorindon biri kimi tikintida, manzil-
kommunal tasarriifatinda, sonayeda, naqliy-
yatda va s. hayati vacib sahalordo enerji ef-
fektiviiyinin artirilmast va enerji effektivli
texnologiyalardan istifado olunmas: miihiim
ohamiyyat kasb edir. Bu magsadilo tikilon
bltin maasir binalar enerji effektivii olmall,
artg istismarda olan kohna binalar Ugun
enerji auditi aparilmali va onlar sanasiya
olunmalidir. Belo ki, kohna binalar tikilon
zaman onlarin enerji effektivli olmast nazora
alinmayib (homin binalarin tikintisi zamani
enerji béhrant baglamamuisdi vo bu sababdon
da binalarin xarici qoruyucu konstruksiyala-
rint layihalondirarkon istilik izolyasiya qati-
nmin alava olunmasi giindalikds olmayib) va
onlarda istifada olunmayan enerji potensiali
cox boyukdur.

Enerji effektivli binalarin layihalondi-
rilmasi va tikintisi-doviatin uzunmiiddatli ti-
kinti strategiyasi ticiin eksperimental mey-
dancanin yaradilmas, istilik-energetik kom-
pleksinin balanslasdirilmis inkisafi, miihan-
dis avadanlhqlarimin va materiallarinin is-
tehsalinin enerji qoruyucu texnologiyalari-
min yaradilmasi, yeni istilik izolyasiya mate-
riallarimin istehsali va ondan binalarin ter-

momodernizasiya islorinda istifado olunma-
s1, yeni arxitektura va daxili hacmi - planlas-
dirma sxemlorinin yaradilmasi va s. masala-
larin hallini meydana ¢ixarir. Miiasir dovrda
geyd olunan sahads ¢oxlu sayda xarici tac-
riiba méveuddur. Son illor Azarbaycanda da
enerji effektivli binalarin layihalondirilmasi-
nin elmi asaslarmmin yaradilmasi sahasinda
davamli sakilda todgiqat islori aparilir. Bir
swra xarici kompaniyalarin, tilikti vo layiho-
londirma sirkatlorinin, eloco do binalarda
enerji effektivliyi sahasinds ixtisaslasan el-
Mi-tadgiqat institutlarinin apardigr islor onu
demaya asas verir ki, son zamanlar bu saha-
va digqat daha da artmaga baslamisdir.
Respublikamizda enerji effektiviiyi vo enerji
auditi sahasindo bir sira Beynalxalg layiha-
lar yerina yetirilir, binalarin enerji auditi
aparilir, binalarda istifads olunmayan ener-
Ji potensialinin migdart miiayyanlagdirilir va
s. [1].

Miiasir binalarin  moarkozlosdirilmis
isitmo  sistemlorindo osason asagidaki {i¢
sxemdon istifado olunur [2]: saquli birboru-
lu, saquli ikiborulu, horizontal ikiborulu.

Qeyd olunan sxemloarin har birinin {is-
tiin vo ¢atismayan cohotlori var. Bunlar ay-
ri-ayriliqda aragdiraq.



Layiha¢i vo miitoxassiislor arasinda
bels bir fikir formalasib ki, birborulu saquli
isitmo sistemlori kohnoalib, istismar va texni-
ki cohotdon effektiv hesab olunmurlar. An-
caq bu sistemlorin do {istiin cohotlori var: eti-
barlidir, az material sorf olunur, hazirlanma-
st sadadir, ayri-ayr1 diiylinlorin hazirlanmasi
sadodir, detallarin unifikasiya edilmosi
mimkiindiir, quragdirilmas1 sadadir vo s.
Catismayan cohotlori iso asagidakilardir: bu
sistemlorin 9 mortabadon az, 25 martabadon
¢ox olan binalarda totbiq olunmasi mogsado-
uygun sayilmir, istilik enerjisinin hesabatini
aparmaq vo ona gonast etmok c¢otindir, hor
bir otaqda ayriliqda tolob olunan temperatu-
run yaradilmasi praktik olaraq miimkiin de-
yil vo s. Ona gora do son zamanlar bu tip
sistemlarin istifadasi dayandirilib [3].

Qoarb oGlkalerinds ikiborulu sistemlor
daha genis totbiq olunur. Yuxarida arasdiri-
lan birborulu sistemlordon forqli olaraq, iki-
borulu sistemlords istilik enerjisino gonast
etmok miimkiindiir. Hor bir otagin tempera-
turunu ayriligda tonzimlomok imkani mov-
cuddur. Ikiborulu sistemlordo adoton asagi-
dan paylanan sxemlor totbiq olunur. Bu isa
onunla izah olunur ki, asagidan paylanan
ikiborulu sistemlordo bdyiik gravitasiya toz-
yiqi yaranir. Miuxtalif martobslords bi toz-
yigin qiymati miixtalif olur. Moartobo artdig-
ca-tozyiqin giymati do artir. Bunun natico-
sinds iso istilik dasiyicisinin yuxariya qalx-
mas1 tomin olunur. Beloaliklo, timumilikds
sistemin borabar Olgiilii isi tomin olunur.
Ogor verici magistral komorin asagida yer-
losdirilmasi texniki cohatdon miimkiin de-
yilss, onun yuxarida yerlosdirilmasi do
mumkiindiir. Hor iki borunun yuxarida yer-
logdirilmosi  istismar noqteyi nozorinco
mogsadouygun deyil. Belo ki, bu halda asag1
mortobads  yerloson qizdirict  cihazlarin
cirklo dolmasi ehtimali boyiikdiir.

Aparilan aragdirmalar  gostorir  Ki,
istismar, istilik-texniki vo hidrodinamik gos-
toricilora gdro mortaboalor (menzillor) {lizro
paylanan ikiborulu sistemlor on optimal he-
sab olunurlar. Bu sistemlor miixtalif morto-
bali binalarda totbiq oluna bilar, istilik ener-
Jisino gonaost etmok daha asandir, estetik vo
istismar cohatdon daha olverislidir. Catisma-
yan cohati iso qiymatinin baha olmasidir [4].

Layihalondirilmasi vo qurasdirilmasi-
nin baha basa golmosino baxmayaraq, son
zamanlar Respublikamizda tikilon miiasir
coxmortobali binalarda on ¢ox istifado olu-
nan isitma sistemi — martabalar {izro payla-
nan ikiborulu isitma sistemloridir. Ona gora
da bu sistemlorin analizi iizorinds daha genis
dayanag.

Monzillor (mortobolor) lizro paylanan
isitmo sistemlorinds hor bir monzilin sahibi
digor martobs vo manzillorin hidravlik va is-
tilik rejimina tosir etmomoklo 6z monzilindo
istonilon doyisikliyi edo bilor. Umumi siste-
min hidravlikasina xolol gotirmodon hor bir
monzilds istilik enerjisine istonilon kimi go-
naot edilmasi, ayri-ayr1 otaqlarda talab olu-
nan miixtolif temperatur rejiminin yaradil-
mas1, hor bir monzilde gilinos radisiyasinin
istiliyindon effektiv istifado edilmoasi miim-
kindiir. Asagidaki sokilde az martabali bina-
lar ticiin manzillor (martabalar) {izra payla-
nan isitma sisteminin prinsipial sxemi gosto-
rilir (sokil 1).

Sistemin verici va qayidict soyuq §o-
boko su komorlori fordi istilik montoqasi vo
verici istilik komori ilo birlosmisdir. Marto-
bolor {izro horizontal paylanan saxs saquli
verici dayaga, o da 6z ndvbasindo isitma sis-
teminin verici komorins birlosdirilib. Saxalor
159 6z novbesinds qizdiricr cihazlara birlogd-
irilib. Saquli verici dayaq yerlosdirilmis
moanzillords eyni zamanda gayidic1 dayaq da
yerlosdirilib. Qayidici dayaq iso sistemin ga-
yidict borusuna horizontal martoba saxasing
birlogdirilib. 5 vo 8 saquli dayaqlar1 eyni
monzildaki saxalorin uzunlugunu azaltmaga
imkan verir. Hor mortobadoki saxonin iizo-
rindo monzil istilik montoqasi yerlosdirilib,
bu iso fordi sokilds hor bir monzil {igiin isti-
lik enerjisinin ucotunu aparmaga, hor bir
monzildo xarici havanin temperaturundan
asili olaraq daxili havanin temperaturunu
tonzimlomoya, glinos radiasiyasi vasitosilo
daxil olan istilikdon, hor bir monzilin daxi-
lindos ayrilan metabolik istilikdon, kiiloyin
sUrati va istiqgamatindon effektiv istifado et-
moya, vo bununla da kiilli miqdarda istilik
enerjisino gonaot etmoyo imkan verir.
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Sakil 1. Azmoartabali binalar ticiin monzillor
(martabalar) iizra paylanan isitma sisteminin
prinsipial sxemi
1—sabakadon galon su kamari; 2—sabakaya qayidan su
komori; 3—fordi istilik mantaqaSi; 4—isitma sisteminin
verici kamoari; 5—saquli verici dayaq; 6—mortobalor

Uzra horizontal saxa; T—qizdirict cihazlar, 8—qayidict
dayaq; 9-isitmo sisteminin qayidict komoari; 10—mon-
Zilin istilik montagasi; 11, 12-ventillor; 13-hava
kranilari; 14 — suyun sarfini tanzimlomak tigiin kranlar

Bu sistemlor istismar cohotdon do ol-
veriglidir. Bels ki, lazim goaldikde hor marts-
bodo yerlosdirilmis horizontal saxolor va-
sitosilo mortobonin enerji tominatini saxla-
maq miimkiindiir (11 vo 12 kranlar1 vasitasi-
o). Hava kranlar1 iso qizdiric1 cihazlardan
vo saxolordon havani xaricetmok {igiin is-
tifado olunur (13 vo 6 kranlar1). 14 kranlar
189 har bir qizdirici cihazdan kegon suyun
sarfini tonzimlomak {i¢iin nazards tutulub.

Asagidaki sokildo iso coxmartabali bi-
nalar ii¢lin martobolor (monzillor) iizro pay-
lanma sisteminin prinsipial sxemi gostarilir
(sokil 2).
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Sakil 2. Coxmoartabali binalar iiciin manzillor (martabalar) iizra paylanan
isitma sisteminin prinsipial sxemi
1 — sabakadan galon su kamoari; 2 — sabakaya qayidan su komari; 3 — fordi istilik mantaqasi;
4 — isitma sisteminin verici kamari; 5, 15, 16 — saquli verici dayaqlar; 6 — martabalor tizra
horizontal saxa; 7 — qizdwrict cihazlar; 8, 17, 18 — qayidict dayaqlar; 9 — isitma sisteminin
qayidict kamori; 10 — manzilin istilik montaqoasi; 11, 12 —ventillor; 13 — hava kranlari;
14 — suyun sarfini toanzimlomak iigiin kranlar



Prinsipial forq ondan ibaratdir ki, saquli verici dayaq — bir ne¢o verici dayagdan (konkret
halda 5, 15 vo 16 dayaglar), saquli qayidic1 dayaq iso bir ne¢a qayidic1 dayaqdan (konkret halda
8, 17 va 18 dayaqlar1) toskil olunub (saquli dayaqlarin say1r martobalorin sayindan asilidir).
Verici 5 dayagi ilo qayidici 8 dayagi, uygun olaraq, 4 vo 9 istilik komoarlari ilo birlagir vo “A”
blokunu yaradir (konkret hal {igiin “A” bloku ¢oxmartabali binanin son ii¢ martabasini birlos-
dirir). Verici 15 dayagi vo qayidict 17 dayagi iso 4 vo 9 istilik komaorlori ilo birlogorak ndvbati ¢
mortoboni ohato edon “B” blokunu yaradirlar. Saquli verici 16 va qayidict 18 dayaqlar iso 6z
ndvbasinda sonuncu {i¢ martabani shato edon "C” blokunu yaradirlar. Qeyd edak ki, bloklardaki
saxalorin say1 az va ya ¢ox ola bilor. Har bir blok iiglin horizontal saxalorin say1 hesabatla
mioyyan olunur. Nozora almaq lazimdir ki, saquli verici 5, 15, 16 vo qayidici 8, 17, 18
dayaqlart sokil 1-do oldugu kimi eyni monzilds yerlosdirilir. Bu iso ¢oxmartabali binalar {igiin bu
tip sistemlarin yiiksok hidravlik va istilik dayanigligini, eloca da biitiinliikls sistemin effektiv isi-
ni tomin edir.

Binanin hiindiirliiyii boyunca bloklarin sayin1 doyismoklo (azaldib - ¢oxaltmagla) cox-
mortoboli binalarda su isitma sistemlorinin hidravlik vo istilik dayaniqligina tobii tozyiqin tosirini
tamamils aradan qaldirmaq mimkindiir. Basqa sozla, geyd olunan bloklarin say1 binanin marto-
balarinin sayina barabar oldugda qizdirici cihazlarda suyun soyumasi naticasinds yaranan tabii
tozyiq isitma sisteminin hidravlik va istilik dayaniqligina tosir etmoyacak.

Baxilan isitmo sistemi isidilon otaqlarda sanitar — gigiyenik gostoricilorin yiiksok so-
viyyads tomin olunmasini, isitmays sorf olunan enerjinin gonastini, manzillorin otaqlarinda
temperaturun effektiv tonzimlonmasini tomin etmays imkan verir.

Digor torafdon geyd etmok lazimdir ki, bu tip isitmo sistemlorinds istonilon vaxt sistemi
fordi sokildo iso salmaq miimkindiir (sebokods istilik dasiyicist oldugda). Nozero alsaq Ki,
horizontal gsaxolorin istilik gilicii vo uzunluglart toxminon eynidir, ayri-ayr1 diyUnlorin
hazirlanmasi vo qurasdirilmasina sorf olunan vaxt vo xorcin minimuma endirilmasina nail olmaq
mumkadnddr.

Toklif olunan isitma sistemi biitiin goxmartobali binalar {igiin totbiq oluna bilor, hidravlik
va istilik dayanigligina malikdir, bir vo ikiborulu layihslondirils bilor vo miiasir tolobloro cavab
veran istonilon qizdiric1 cihazlardan istifade oluna bilor. Istilik dastyicisimin qizdiricr cihaza
verilma sxemi do miixtalif ola bilor (qizdirict cihazin tizorinds tonzimloyici ktan qurasdirildiqda
qizdirict cihazin istilik giictinii do tonzimlomak miimkiindiir). Bu sistemlor tokco yasayis binala-
rinda yox, ham do ictimai vo istehsalat binalarinda da tatbiq oluna bilor.

Qeyd olunan sistemlorin totbiqi istilik enerjisino 10 — 20 %-o qodor gonast etmoayo imkan
VErir.

Qeyd etmok lazimdir ki, bu sistemlorin verici vo qayidict saquli komorlari pillakon
qofaslorinds vo ya timumi dohlizlords yerloson xiisusi saxtalarda yerlosdirilo bilor. Sistemlorin
ikiborulu layihalondirilmasi istiSmar vo istilik-texniki cohotdon daha somorali hesab olunur.
Birborulu sistemlordo boru sorfi az olmasina baxmayaraq, qizdirict cihazlarin qizma sathi
maoartabolorin sayindan asili olaraq orta hesabla 10 — 20 % artir.

Xiilasa

Magalads az vo ¢oxmartabali miiasir binalarin isitma sistemlorinin layihalondirilmasi ti¢iin
yeni prinsipial sxemlor toklif olunmugdur. Sxemlorin iistiin cohatlorinin analizi verilmis, totbiq
saholori miioyyanlosdirilmisdir. Bu sistemloarin totbigi 20%-o qodar istilik enerjisino gonast et-
moyo imkan verir.

Pe3rome
B crarbe mpemnararoTcsi MPUHIMITHAIBHBIE CXEMBI MOJTAXKHOW Pa3BOJKUA CHCTEMBI OTO-
TUICHHSI JAJIS1 MaJio - ¥ MHOTOSTaXXHBIX 3[JaHUI Pa3HOTO Ha3HAUCHUsS. AHATH3UPOBAHBI TIOJOXKHU-
TEJNBHBIC CTOPOHBI 3TUX CXEM, BBISABICHBI 00J1ACTH MPUMECHEHUS. Y CTAHOBIICHO, YTO TIPUMEHE-
HHUE ITUX CXEM JAeT SKOHOMMIO TeIIoBor sHepruu 110 20 %-0B.
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LISIIISIP OJUTAPBIHIA BEJTOCHPE] MOJIAPEI

Comiyyatin sosial - siyasi vo iqtisadi sta-
billiyinin tomin edilmasi goharlorin osas sor-
nisin dagima hacmini yerino yetiron ictimai
nogliyyatin payma diigiir. Ancaq, ictimai
naqliyyatin bir ¢ox {stiinliiklorine baxmaya-
raq bir sira catismamazIliqlart da movcuddur.
Nogliyyat infrastrukturunun inkisafina, nog-
liyyat vasitalorino vo onlarin istismarina bo-
yiik hacmda vasait tolob olunur.

Avtobus nogliyyat1 vasitasilo sorniginlo-
rin daginmasinda bir sira catismamazliglari
geyd etmok olar: avtobus parkinin kohnal-
mosi, dotasiya xarakterli foaliyyati, digor go-
har naqliyyati novlori ilo zaif slagasi, sarni-
sin xidmati keyfiyyotinin normativ giymati-
nin pislogmosi. Avtobus parkinin kéhnolmaosi
sornisinladir tohliikesizliyine real tohliiko ya-
radir vo otraf miihito manfi tosir gostorir. Ve-
losiped noqliyyat1 gostorilon ndqsanlart xeyli
doracodo kompensasiya etmoys malikdir.

Sohor nogliyyati siyasotinin bir torkib
hissasi kimi velosiped nogliyyatinin inkisaf
etdirilmesi iqtisadiyyatin va sosial sahonin
inkisafinin siiratlondirilmasi ilo yanas1 bir si-
ra neqativ effektlorin azaldilmasina vo ya
tam aradan qaldirilmasina kdmoklik gdstoro
bilor. Neqativ effektlor kimi asagidakilart
geyd etmok olar:

— otraf miihitin ¢irklonmosi;

— yol harakati tohliikasizliyinin pislogsmasi;

— nogliyyat sobokosinin hoddindon artiq
yiiklonmasi vo s.

Velosiped yolu - velosipedlorin harokati
liclin nozords tutlan timumi istifadods olan
yollarin bir hissasidir vo ya ayrica salinmis
yoldur. ©gar velosiped yolu imumi istifado-
do olan yolun bir hissosi olarsa, onda osas

harokat hissesindon ayiric1 zolaqla, qazonla,
bardiir das1 vo ya xotlonma ilo ayrilmalidir.

Velosiped yolu, olags yaratmag,
gozinti vo idman etmok mogsadi ilo sokidoki
piyada  horoketine vo  yolun  horokt
hissasindoki avtomobil naqliyyatinin
horakatine manea olunmadan
velosipedgilorin etibarlt bir gokildo istifado
etdiyi yoldur. Normal bir velosipedin velosi-
ped horakati trassasindaki dlgiilari vo velosi-
pedin yolda yer aldig1 en kosik sahasi sokil
1-do gostorilmisdir.

Avtomobil yoluna bitisik saki lizarindo
velosiped yolu bir zolagli insa edildiyi halda



velosiped yolunun zolaq genisliliyi on azi
1,5 m olmahdir (sokil 2).
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b) iki istigamatli va eyni istiqgamatda iki
velosiped yolu G¢in
Sakil 1. Horakat hissasinda velosiped
yolunun en kasiyi (qabariti)

Dar soki iizorindo bir zolagl velosiped
yolunun gabaritlari sokil 3-do verilmisdir.

Soki iizorindo insa edilogok iki zolaqh
velosiped yolu sokil 4-do gostorilmisdir.

Soki lizerinda, genislik (en Olgiilori)
imkan verdiyi halda, insa edilojok velosiped
yolu ilo  avtomobil yolu arasinda
tohliikasizlik {iciin yasil zolaq (ayirij1 zolaq)
layiholondirildikdo totbiq olunajaq olgiilor
sokil 5-do gostorilmisdir.

Avtobus  dayanajaqlarmin  oldugu
yerlordo dayanajaq boyunja velosiped yolu,
avtomobil yoluna c¢ixmayaraq dayanajagin
arxasindan dayanajaga 2 m mosafo qalaraq
ke¢molidir (sokil 6).
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Tohliikosizlik Velosiped
mosafasi zolag1

Avtpmobil yolu 50 100 Soki
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Sakil 2. Saki iizarinda bir zolaql velosiped
yolunun en kasiyi
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Sakil 3. Dar saki iizarinda daraldilmis velosiped yolunun en kasiyi

a) normal enino maillik soki iizorindo b) dar saki iizarind
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Tohliikasizlik Velosiped Tohliikosizlik Velosiped
mosafasi zolag1 mosafasi zolag1
Avtomobil yolu 50 200 Soki | Avtpmobil yolu 50 180 Soki
250 230

Sokil 4. Saki tizorinda iki zolaqli velosiped yolunun en kasiyi
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Sakil 5. Avtomobil yolu ila velosiped yolu arasindaki yasil zolaq (ayiriyji zolag)
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Sakil 6. Velosiped yolunun avtobus dayanajagindan kegidi
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BEJIOCHUIIEAHBIE JOPOKKH HA I'OPOJACKHUX JOPOT'AX

Baxueiimas posib B o0ecrieueHur COIUAIbHO-TIOTUTHYECKON U IKOHOMHUYECKOU CTaOUIIb-
HOCTH O0OIIecTBa MPHUHAIIEKUT OOLIECTBEHHOMY TPAHCIOPTY, OCYIIECTBISIOIIEMY OCHOBHOM
00BeM MaccaKUpCKUX MepeBO30K ropoja. Pa3BuTre BeloCUEIHOTO TPAHCIIOPTA, KAaK COCTABHOM
YaCTU TOPOACKOW TPAHCIIOPTHOW ITOJUTUKH, HAPSAY CO 3HAYUTEIBbHBIM YCKOPEHUEM Pa3BUTHS
HSKOHOMHUKH U COLUAIBbHON cepbl, MO3BOJIIET CMATYaTh, a TO U YCTPAHATh HapacTarollue Hera-
TUBHBIE 2P PEKTHI.

Zeynalova U.S., Quliyev 9.M. , Nasirov A.M.
AZMIU-nun “Istilik, gaz tochizati va ventilyasiya” kafedrasi

Enerji effektiv texnologiyalar tatbiq etmokls AzMIU- nun II tadris
korpusnun isitmJ sisteminin rekonstruksiya todbirlarinin islonilmasi

Beynolxalq toskilatlarin molumatlarina gore diinyada binalarin isidilmosi, soyudulmasi va
havanin kondisiyalasdirilmasi sistemlarina timumi enerji sarfinin 40 %-i, Respublikamizda iso 50
%-don ¢ox hissosi sorf edilir. Olkomizdo binalarm isidilmesino sorf olunan istilik enerjisinin
sarfinin yliksok olmasina sabablor kimi tikinti {i¢iin lazimi texniki-normativ sonadlorin olmamasi,
goruyucu konstruksiyalarin materiallarinin nisbaton asagi istilik miihafizs xiisusiyyatlorine malik
olmasi, binalarin arxitektura vo miihondis hollorindo enerjidon somorali istifado masalaloring
diqgot verilmomosi, enerjiyo qonaotli miihondis avadanliq vo qurgularin, avtomatik
tanzimlayicilorin istifade edilmamasini va s. géstormok olar.

Binanin isitma sistemlorino sorf olunan istilik enerjisinin somorali istifado edilmosinin osas
gostoricisi kimi 1 m? yasayis sahosinin isidilmosino sorf olunan istilik migdarindan (vo ya sorti
yanacaq sorfindon) istifado edilir. Bu goOstoricinin asagi salinmasi {islin enerjieffektiv
texnologiyalarin va materiallarin islonilmasi, enerjiyo gonastli masin vo avadanliqlardan, miiasir
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avtomatlasdirma vo tonzimlomo qurgularindan vo 6lgmo-ucot cihazlarindan istifado edilmaosi
miiasir dovriin zoruri tolabati olmusdur.

Istismarda olan binalarin istilik enerjisina olan tolobatinin azaldilmasi yeni tikilon binalarla
miigayisodo daha ¢otindir. Belo ki, bu mogsadlo hoyata kecirilmosi planlasdirilan iglorin
goriilmosi liclin daha ¢ox vasait tolob olunur vo binanin sakinlori {i¢lin olavo narahatliglar
yaranir. Buna baxmayaraq miiasir dovriin tolablorine uygun olaraq kohno binalarin enerji
effektivliliyinin yiiksoldilmosi {i¢iin todbirlorin islonilmasi vo totbiq edilmosi qagilmazdir. Bu
tadbirlor enerji ehtiyatlarindan somorali istifadays, enerji effektivliyin yiiksaldilmesinog, otraf
miihitin ¢irklondirilmasinin vo atmosfera atilan karbon gazinin miqdarinin azaldilmasina va s.
yonalmali vo miimkiin qador az vasait qoyulusu ilo hayata kegirilmaolidir.

Toqdim etdilon maqgalo AzMIU- nun II todris korpusnun binasmin kapital tomiri zamani
isitma sisteminin rekonstruksiya todbirlorinin islonilmosine hasr olunmusdur. Bina 1986-c1 ilds
istifadoyo verilmis, 12 is¢i mortobadon, isidilmoyon =zirzomi vo isidilmayan ¢ardaq
martabalorindon ibarstdir vo hal-hazirda kapital tomirs ehtiyaci vardir. Binanin isitmo sistemi
polad borulardan istifado olunmagqla birborulu yuxaridan paylama sxemi iizro islonilmisdir.
Qizdiric1 cihaz kimi artiq istehsaldan ¢ixarilmis konvektorlardan istifado olunmus vo onlarin da
bir ¢oxu artiq yararsiz voziyyoto diismiisdiir. Ona goro do isitmo sisteminin yenidon
qurasdirilmasi labiiddiir.

Molumdur ki, binalardan istilik, xarici qoruyucu konstruksiyalardan —
xarici divar, pancars, qapi, tavan vo déosoma konstruksiyasindan itirilir.

Konstruksiyalardan itirilon istilik itkisi agagidak: diisturla hesablanir:

Q =kF (tg-ty) n (1+B) Vit

burada k —konstruksiyanin istiliktiirmo amsali, Vt/(m? °C);

F —istilik itiran sathin sahasi, m?;

ty —daxili havanin temperaturu,°C;

ty —xarici havanin hesabi temperaturu,°C;

n —konstruksiyalarin xarici sathinin xarici havaya nozoron yerlogmasini

nazars alan amsal;

B -slava istilik itkilorini (cohato, kiiloyin siirating, iki vo daha ¢ox xarici divara vo
.S. gOro) nozors alan omsaldir.

Diistura daxil olan komiyyatlorin oksoriyyati sabit komiyyat oldugundan istilik itkilorini
azaltmaq ti¢iin real istigamat istilikdtiirmo omsalinin azaldilmasidir.

Hal-hazirda Avropa oOlkslorindo istilikotiirma omsali xarici divar, tavan vo ddsomo
konustruksiyalari ti¢lin 0,2 Vt/(m? °C) — dan, xarici pancars konustruksiyasi li¢iin 1,2 Vt/(m? °C)
— don kigik qiymotlorls normalagdirilir.

Respublikamizda iso qlivvodo olan normativ sonado goro sanitar-gigiyenik vo komfort
soraiti tomin etmok {liciin CHUIT 23.02.2003 osason tolob olunan termiki miigavimatlor nozors
alindiqgda Baki sohari {igiin xarici divarin istilikdtiirmo omsali 1,59 , tavan konstruksiyasi {i¢ilin
1,19 vo dosoms konstruksiysi {i¢iin 0,95 Vt/(m? °C) olmalidir.

Homin normativ sonada gors enerji samaraliliyi nazore alinmagla bu konstruksiyalarin
termiki miiqavimotlori isitma dévriiniin darace-sutka (IDDS) gostoricisi nozars alindigda xarici
divar, tavan vo dosomenin istilikotiirma omsallart Baki gohari ii¢lin uygun olaraq 0,48, 0,31 vo
0,36 Vt/(m2 °C) — don boyiik olmamalidir.

Faktiki olaraq Baki soherinde binalarin xarici divarlarinda osas horgii qatt kimi an ¢ox
galinlig1 40 sm olan shongdasindan va galinlig1 30 sm olan bosluqlu karpiclorden istifads edilir.
Bu halda xarici divarlarin faktiki istilikdtiirme amsallar1 uygun olaraq 1,3 vo 1,18 Vt/(m? °C)
toskil edir (daxili vo xarici suvaq qati nozore alinmagla).

Hor iki halda xarici divarin istilikdtiirme omsali sanitar-gigiyenik vo komfort soraitin
toloblorini 6doso do, enerji somoraliliyi tolobini 6domir. Baki gohorinds tikilon binalarin xarici
divarlarinin faktiki istilikotiirmo omsallart Avropa 6lkalori ilo miigaisado 8-10 dofs, Ukrayna ilo
miiqaisodos 2-4 dofo coxdur.
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Avropa normalarina goro xarici pancoralorin istilikdtiirma omsali 1,2 Vt/(m? °C) oldugu
halda, bizim 6lkomizds istehsal olunan pancorslarin istilikotiirms omsali on yaxs1 halda 2,7
Vt/(m? °C) toskil edir, bu da Avropa normalarindan 2,3 dofo ¢goxdur.

Beloliklo arasdirmalar gostorir ki, binalarin istilik itkilorini azaltmaq tigiin enerji effektiv
konstruksiyalarin totbiqi zoruridir.

Tomir zamani baxilan binanin enerji effektivliyini yiiksaltmok maoqgsadi ilo asagidaki
todbirlorin islonilmasi va totbiqi toklif edilir:

» xarici divar, tavan vo dosoma konstruksiyalarina izolyasiya qati alava

etmoklo istilik6tiirma amsalinin azaldilmasi;
yeni daha yiiksak istilikverma qabiliyyatli isidici cihazlardan istifads etmok;
polad borular1 korroziyaya ugramayan vo daha az istilik itiron metal toboagoli plastik
borularla avaoz etmok;
isitma sistemini daha somarali olan ikiborulu agsagidan paylama sistemina doyismok;
lazimi hallarda borular1 izolyasiya etmak;
miiasir 6l¢cma vo tonzimloma cihazlarindan istifado etmok.

Moveud voziyyotdo korpusun xarici divar, tavan vo ddsomo konstruksiyalarinin
torofimizdon aparilan istilik texniki hesabati naticosinds istilikdtiirma omsallarinin uygun olaraq
ka=1,2, k=2,1 vo kqss=1,32 Vt/(m? °C) oldugu miioyyon edilmisdir.

Kapital tomir zamani divarin tizliikk daginin sokiilmasi (du daslarin bir hissasi tokiilmiisdiir)
vo ovozind qalmhigi 0,06 m olan mineral pambiqdan izolyasiya qati yerlogdirilmasi vo
ventilyasiya olunan hava ara qati nozordo tutulmaqla ( I todris korpusunda oldugu kimi)
goruyucu tobaqo ilo Ortmok toklif olunur. Bu halda xarici divarin istilikotiirma omsali 0,48
Vt/(m2 °C) -o qoder azalaraq IDDS tolobini 6doyir. Tavan vo désomo konstruksiyalarina alave
edilocok izolyasiya gatinin qalinlig1 elo secilmisdir ki, onlarin istilikdtiirmo omsallar1 0,3 Vt/(m?
°C) — yo goder azaldilmaqla normada nozords tutulan IDDS gdstoricisini ddosinlor.

Binada olan iki gat taxta poncorslori iki qat siisolonmis metalplastmas poncaralorlo
doyismak maslohat goriiliir. Pancoralorin termiki miigavimatini artirmaq mogsadi ilo siisolorarasi
boslugun hava ilo deyil kripton vo ya arqonla doldurmag: toklif edirik. Bu hom istilik itkilorinin
azalmasina, hom do infiltrasiya yolu ilo otaqlara daxil olan soyuq hava kiitlesinin azlmasina
sabob olur. Bu halda yeni pancarslorin istilikdtiirmo omsali 2,0 Vt/(m? °C) toskil edir.

Hom mdvcud, ham do toklif edilon konstruksiyalarla binanin timumi istilik itkilori Excel
programinda cadval soklindo molum metodika iizro hesadlanmis vo alinmis naticolor codval 1 —
do verilmisdir.

VVV VYV

Binanin imumi istilik itkilari, Vt Cadval 1.
Konstruksiyanin novii Movcud Toklif olunan Istilik itkilorinin

konstruksiyalarla konstruksiyalarla azalmasi
Xarici divar 162017 64807 97210
Xarici pancora 124021 78918 45103
Xarici qap1 2728 2728 0
Tavan 32588 4655 27933
Dosomo 17070 3880 13190
Comi 338424 154988 183436

Gériindiiyii kimi xarici qoruyucu konstruksiyalarin tokmillosdirilmasi noticosindo AZMIU
—nun II korpusunun istilik itkilorini 183,4 kVt saat azaltmaq olur. Bu iso orta hesabla ilds 33000

m? gaz yanacagina qonaot etmoyo vo otraf miihito atilan CO2 gazinin miqdarini

azaltmaga imkan veracakdir.

Bu zaman binanin mévcud birborulu isitmo sisteminin metal toboqgoli plastik borularla
ikiborulu asagidan paylanan sistemlo ovoz edilmoasi toklif edilir. Bu halda hal-hazirda istilik
dastyicisimi cihazlara ¢atdirmaq t¢iin istifado edilon iyirmi alt1 dayagin ovozino on bir dayaq

66 ton
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qurasdirilmas1  kifayyot edir. Enerjiyo qonaot etmok, sistemin isini tonzimlomok,
uzundmiirliiyiinii artirmaq vo yaranacaq qoza hallarinin qarsisin1 almaq mogsadi ilo miiasir 6l¢mo
vo tonzimlomo cihazlarinin totbiqi nozordo tutulur. Belo ki, qizdirict cihaz kimi seksiyali
aluminium radiatorlardan istifado etmok vo hor bir cihazin girisindo temperatur
tonzimloyicilorinin — termostatik ventillorin, ¢ixisinda iso baglayict ventillorin qurasdirilmasi
planlagdirilir. Istismarda olan sistemdo hor bir qizdirict cihazin vo har hansi isitmo dayaginin
istilik yiikiinii tonzimlomok miimkiin deyildir. Toklif edilon sxemdos iso termostatik ventillordon
istifado vo hor bir isitmo dayaginda balanslasdirict ventillorin yerlogdirilmasi sistemin avtomatik
tonzimlomasini tomin edacokdir.

Avropa Birliyi dlkeslorindo binalarin enerji effektivliyinin qiymstlondirms modeli yalniz
xarici qoruyucu konstruksiyalarin istilik miihafizo soviyyesini yiiksoltmoys vo miihondis
tochizat1 sistemlorinin hesabi maksimal energetik xarakteristikalarinin se¢ilmosing deyil, baslica
olaraq, biitiin il arzinds binanin {imumi enerji tolobatinin dinamik istismar xarakteristikalarini
gqiymatlondirmoys yonalmisdir. Bu halda binanin enerji tolobati dedikds isitmo, ventilyasiya,
havanin kondisiyalasdirma va isti su tochizati sistemloring lazim olan istilik enerjisi vo soyuqluq
tochizatina, nasos vo ventilyatorlarin istismarina va isiqlandirma sistemino lazim olan elektrik
enerjisinin comi nozordo tutulur. Qeyd edilonlor nozoro almmmagla AzMIU- nun II todris
korpusnun enerji effektivliyini giymotlondirmok {iciin Norvecin "ENCI" kampaniyasinda
islonilmis kompiiter programindan istifado edilmiidir. Bu proqramin kémayi ils istehlak olunan
miixtolif enerji ndvlori ekvivalent olaraq ilkin enerjiyo gotirilir vo atmosfers atilan karbon
gazinin emissiyasina gora otraf miihito neqativ tasir qiymatlondirilir. Alinmis naticalor cadval 2-
do, sokil 1-3 - do verilmisdir.

Beloliklo binanin mdvcud konstruksiyalarinda olave istilik izolyasiya qati yerlosdirarak
IDDS -in toloblorina uygunlasdirmaqla hoyata kegirilon enerji effektivlik todbirlori binanin
isidilmasine lazim olan istilik sorfini iki dofs azaltmaga, ildo 33000 m? tobii qaza gonast etmoyo
va atmosfera atilan CO; gazinin miqdarini1 azaltmaga imkan verir.

Noticolorin miiqayiso codvali Cadval 2
- Movcud Toklif olunan
Xarakteristikalar konstruksiyalarla konstruksiyalarla
1.Xarici konstruksiyalarin istilikotiirmo omsallari, Vt/(m? °C)
Divar 1,2 0,48
Ortik 2,1 0,3
Dosomoa 1,32 0,3
Pancora 2,79 2,0
2.Binanin timumi istilik itkilari, Vt 338425 154988
3.Enerji effektivlilik dorocasi (isitmoyo goro) 54,2 %

4.ENCI -yo goro enerji effektivlilik doracasi (biitiin enerji ndvlarine gora) 51,7 %
5.Enerji effektivliliya tolob olunan investisiya, AZN 55750

6.11lik xalis galir, AZN 11250

7.Geri qayitma muddati, il 5,0

8."ENCI" iizro xiisusi istilik sorfi kVt saat/(m?il) | Sinif D-87 | Sinif C-42
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(% ENSI® EAB Software v. 8.1 Layihe: AzMIU I korpus ENCI UAA CAENSI Software folder\ENSI EAB Software AZ 8.1 AZLGN\Work\AzMIU T korpus ENCI UAMAZMIUT | =) w3l

Fayl Layihe Komek

CZRP 240 ET0H .80 B-@ O

*Eneri” budcesi | Tedbirier | "Guc” budcesi| ET eyri

| llik enerji telebat | Istilik itkileri

Layihe Binanin tipi Yiusepcuter

AzMIU Il korpus ENCI UAA Standart serait <2000Dd
Iglim zonasi Baku/Bakl

Isitme movsumu 1.11-14

Budcenin elementi Fakt uzre likin xett Tedbirlerden sonra
KWWh/m? kWhia kWh/m? kWhia kWh/m? kWhia

1. Isitme 388| 368470 388| 368470 1,1 105285
2. Ventiyasiya (isitme) 00 0 00 0 0,0
3.Isti su techizati 00 0 00 0 00
4. Ventiyatortar ve nasoslar 11 10613 11 10613 06
5. Isiglanma sisteminin guclj 137 130341 137] 130341 137
6. Digerleri 329| 312817 29| 32817 165

7. Soyutma 0,0 o 00 0 0,0

Cemi 86,5 865 41,8

8. Xarici avadanliq

|Baku/Eak\/HHMEEpEMTET/(ZUUUDd : Click to install them using Windows Update.

% fokymeHT M.

Sakil 1. ENCI programinda hesablamalarin naticalori - BUDCO

% ENSI® EAB Software v. 81 Layine: AzMIU Tl korpus ENCI UAA CAENSI Software folder\ENSI EAB Software AZ 8.1 AZLGN\WorkAzMIU Tkorpus ENCT UAMVGMILT [ @) [wedl

Fayl Layihe Komek

AP a20 €0 L8 & B0 &

"Eneri” budcesi Tedbirler | "Guc” budcesi | ET eyrisi ik enerji telebati | Istiik itleri

Layihe Binanin tipi YeusepcnTer

AzMIU Il korpus ENCI UAA Standart serait <2000Dd
Iglim zonasi Baku/Bakl

Isitme movsumu 1.11-14

Parametrler

1. Isitme: U - divar ucun
1.Isitme: U - pencere ucun
1. Isitme: U - ortuk ucun

1. Isitme: U - doseme ucun
o

b

4

. Isitme: Paylayici sistemin FIE
Isitme: I ve X/ EM
Ventilyatorlar ve nasoslar: Nasoslar, isitme
6.1 Diget tesir edenler: Orta guc

496 642 424 901

Baku/Bakl / Srusepouter / 20000

SE Skype™ - asi

Sokil 2. Tadbirlorin naticalori
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€% ENSI® EAB Software v. 8.1 Layihe: AzMIU Il korpus ENCI UAA CAENSI Software folder\ENSI EAB Software AZ 8.1 AZLGN\Work\AzMIU Dkorpus ENCL UARVZMIVT [ 6] el

Fayl Layihe Komek

HEEP a0 &0 .81 @-@ &

"Enerji" budcesi| Tedbirler | "Guc” budcesi | ET eyrisi Nk enerji telebati | Istiii itiieri

kwWh/m2

- Soyutma

- Diger

- Isiglanma

- Ventilyatoriar ve nas
- 18T

- Ventilyasiya (isitme)

- Isitme

Fakt uzre likin xett Tedbirlerden sonra

BakwBakl/ Y-neepcourer/ <20000d
) = o 1225pM | |
©12/23/2013 ||

Sokil 3. Illik enerjiya talobat
3eiinasnioBa Y.C., I'yaneB A.M., Hacupos A.M.
A3ACY, kaghedpa "Tenno, eazocnaboncenus u eenmuniayus”

Pa3paboTka MeponpusITHii 10 PeKOHCTPYKIUHU cucTeM oTomienue || yuedGHoro xopmyca
A3.ACY ¢ npuMeHeHHneM dHeproepeKTHBHBIX TEXHOJIOTHH.

Pe3rome

Buenpenue sHeprosdGeKTUBHBIX MEpONpPHUATUH M 3HeprocOeperaroumx o00pya0BaHUMN
HI03BOJISIET CYIIECTBEHHO CHU3UTh PACXOJ YHEPTUH HAa KOMMYHAJIbHbBIE HYK/bl. B manHol craThe
paccMOTpeHbl MEPOIIPUATHH 110 PEKOHCTPYKLIMU CUCTEM OTOIUIEHMH BTOPOrO y4eOHOIro Kopiryca
A3 ACY ¢ npumeHeHnueM 3Heprod3(hHeKTUBHBIX TEXHOJOTUI. B pe3ynbraTe BBISBICHO YTO, MPU-
MeHeHHe 3Heprod(p(eKTHBHBIX TEXHOIOTHI MO3BOJSAET CHU3UTH PAcXOi TEIUIOBOM SHEPIHU Ha
OTOIUJICHUE B JIBa Pa3a, a TAKKE€ YMEHBIINTb I'O0BOI BBIOpOC OKpy:katoleil cpeabl Ha 66 TOH-
HBI.

Summary

Energy effective technologies and the equipments which they are economic for the
energy help to us to reduce the waste of usable energy sources. At this article,
reconstruction cases of the heating systems of the second building of AZMIU have
been explored with new equipments which they’re about energy effective technologies. At
the end, it's been understood that, if we use this new technologies we can reduce the of
useful energy twice and waste the amount of CO 2 emissions 66 ton.
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MOIOMMOIDOV K.M., MUSAYEYV Z.S., HOSONOYV E.E., MOMM9IDOV
9.C., MOMMODOYV A.E.

1. CBAH BSI CBAH I031JUIAPUH UCJIAHMACHI HATHKSICHU A
BATMA
JTE®@OPMACHUMACHI BEPSH JIHOCBAPHU IT'PYHTJIAPIA H@®IT'A
VILIK BSI MOMEHTJISIPUH IIECABJAHMACHI

By miecabnama 1cyiny HAMAMMMAT TUKMHTUCH WIS sUIarsiap ojlapar Wik asags
DepceBaHOB aJlblHA €IMU-TSATUraT BSl JIAWMILS axTapblll UHCTUTYTYHJAa IIa3bIp-
JaHMbIIBIp. By mecabmama 1cyny siiiocBapu rpyHTJIapAa CBaljgapblH MIIKAIOT-
UpMsl TaOMIIMUMATHHU TSIUUH eTMsANs, NGUTH WLKISPUH TACUPUHASH nedopma-
cuiiaiia mecabJaHMacblHa UMKaH BEpUP.

Cpaii TpyHT CUCTEMHHMH WIIM aHXar eJIaCTUKU MSAPIISUIAIAS H35ps aJbIHbIP
B4 Ilecabnama ICYJTyH/Ia CBAIApbIH CTATUKU ChIHATJIAPBIH HATHXKSICUHISH HCTH-
dans onynyp. by ncynyn tarOuru cBaitnapaa uctudass oJyHaH apMaTypiapbiH
MUTJIapbIHBIH a3aJIMachlHa Bsl OLTIOBIIKIS TUKUHTHHHUH Y)Ky3 Oalla 3suIMsICHHU
TaMUH equp. Taxknud onynan ucyn blbl Tun 6atan nitocBapu rpyHTiaapaa TATOUT
onyHyp. byHnaH sinaBsi MIUISHMSANS Mspy3 rajaH Bsl CECCMUKHU pailoHiapia TAKIUG
OJIyHaH IICYJy TATOUT €TMSK MSCISILAT eI,

CBaiibIH IOJYIICI3 TPYHT CATIIMHISH CallbIHMA JSPUHIUNN fuy>5, ongyriaa
Oy ucynnan uctudaas eTMsk onap. bypana w — cBailblH TpyHTa callblHMa JISIpUH-
iy, [ - ucs nedopmacuiia ssMcanblIbIp.

Tsaxnud onyHaH 1CyAa CBaibl AMIATS €IH TPYHT MULIUTUHUH CSPTIUK M-
caJibl JpUHIMK OOWyH)Ka apTaH ASHUIIAH (yKHCUMA MISKIUHAS T0ya ONyHYP,

Oarrra cro31s 0y A30yKariibl U0y XKar MISTKIAUHIS SI0CTApHInp (saku 1).
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Ulaxun 1. Svaylarin iifiiqi qiivvalarin tasirina hesablanma sxemi.

['pynTaa mnactuku nedopmacuiia HapaHMachl CBalbIH TPYHTIIA SJIATSUIA HY-
Xapbl mccsicuuas 6am Bepup. CBaiibiH (UK WIIK B MOMEHTS IiecabiaHMachl
WKW IISAI4-10a1a 310ps anapbuiblp. bynnapnan Oupunxucu bl rpyna anpaup Bs
CBaMbIH UIKIIOTIPMSI TAOUITUHHSTUHUH UTUPUIMSCH BS HCTHCMap IUIIH Hapapchi3
OJIMachl WJS XapakTepus3s oiayHyp. Mkumxu msgaau-mana s1ops niecadbiianMasa
UCs CBalibIH UMUK HepAsIMUIIMSUIPU JOHMSI Oy>Karjapbl, YaTJIapbIH sSMSUIS si1-
MsCHU IecabliaHblp Bsi OyHJIApBIH TA0yJd OJYHMYII UISIANM TUAMSTISPUHISH
OIOMIK OJIMachIHA WXKa3sl BEPUIMUD.

Cail TPyHT CHCTEeMHHHH I1€cCaOu BSI3UHHATA KUMH JIMOCBApU OITHIOBPSA
TPYHTYHYH TaMaMUJIsl Cy BS ia Oarira maiie ey uciiaHMachl TS0y OJIyHYpP.

bupuHX)u B MKMHXU HIsAAM-1IIAIIapa mecadbiamanapa cBail TPyHT CHUCTE-

MUHUH I[ecaby XapaKkTepUCTUKATIAPhI alllabblIaKbl KUMH TSHHH OJYHYD:

A=t (1)

Oypana Ay — TpyHTa S10pS TAMUIIKICH3IHUK SIMCAJIbl 0JTy0 OMPUHKU TPYM IS -
mana s1opsa mecabdbnama anapasirna Ke=1,4; uKuHxky IWgaau-mana 31ops mecao-

nama anapasirga ucst K;=1,0 ra0yin onynyp.
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[Ilecabnama 1icyIyHIa CBail TPYHT CUCTEMUHUH WKH nlapameTpussH (K" Bs
"a") uctudans onynyp. K — mapameTpu rpyHTYH €1aCTUKH XaCCACHHU XapaKTepu-
351 €IMP, aHXKar MIOIIKSIMIIMK IIapaMeTpH OJIaH a — TPYHTYH IUIACTUK BA3UWUSTUHU
Hs3sps anbip. ("K” BS @ mapamMeTpisipuHuH THAMATIISpH [1]-1s1 Bepummutaup).

CpaiiblH HIKIISIHMSICH 3aMaHbl CBail TPYHT CUCTEMUHHUH JAedopMacuifaifa mie-
cablaHMachblHAa WKW MAPUUIS HA34ps  ajJbIHBIP (€JTaCTUKU BS  €JIACTUKU-
IUIACTUKH). By MKM MApIUIIHMH CAPIUAAIMHSA YHbYH OJlaH UQUIH rusBs [, —

alllabbIIaKbI JICTYPJIA TSAVMUH CANINDP:

ao,,
Fw_]¢@5f+2Aﬂ @

Ooypana [ - nepopmMacuiia ssMmcaabl 01y0 M — Jisl IOMUIUIIP; & - XapyKU WITKIH TAT-
OUT OJyHMa TOJYHYH OIHIOBpSI CATIIMHISH HUCOU Msicadsicu oyiy0 amabblIaKbl

KUMU TAWHH €IWIND:

(3)

ol
I
®
I
=
=

Iy, My — cBaiia OITHIOBPS CATIIU CIBUMMSACHUHISA TATOUT OJTYHMYII II(DITH TIIBBS BSI
TOIA MOMEHTJIHP.

[ - napameTpH alabblAaKbl IUCTYpJia TAHUH €AUIND:

k6
aa @
[ - napaMeTpUHUH TUAMSITH
10°x6
" )

acbUIbI 0JIApar BEpUIMHUILLIUD.
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K — cBaii rpyHT cucTeMHHHH AehopMacuiia mapameTpu oiy0, [1], sksaassit 2-

11 BEPUIMUIILIUD; 0, — CBAUBIH CATIIHN €HU Oy, alllabblIaKbl KUMHU TS0y 0NyYy-

HYp:
6,.=1,50+0,5 (6)

0 — XapWXKH NUKISPUH TACHP MIICTSIBUCHH]IA JAUPSABH KICUKIW CBAlbIH XapUKHU
JTMaMEeTpH B Ha A30YKariibl HISIKAIAS TS0y OyHaH KSICUUUH TApspuIup.

b=FEb — cBaliblH UM cApTIniin (£ — e1acTUKINK MOAyNy, b — KSICUHUH
ATANAT MOMEHTUANP). CBailblH €H KACUHUMHUH SAUWAIMS CAPTIMIM MNIIaaT HOpMa-
aeipel B raimanaper OKII u IT 11 — 21 — 75) "Beron — Bs naMup-0eTOH” KOHCT-
pyKcHitanap mafumsusHMs HopManapsl Eb — T v - Ja JomdIpip.

CaaiiblH HyXapbl HIUCCACUHISA Y3YHIYbY /, OJaH (PU3MKU-MEXAHUKHU XIICY-
CUNUATISIpY OUpU-OUPUHIIIH (PAPTISHSH Y3YHIYbY /, OJaH UKW TAOATS OJIyTIa a

BS K MIAPAMETPJISIPU allabblAAKbl UPAASIIAPIAS TIHUH AUINP.

_ algl(zgzc _gl)—'—all(fx _51)2
‘

(7)

0.(20 —v ¢ —0,f
_k (27, 13:‘ el —14) (8)

Oypana
0 =2(0+1) (9)

¢, - OMPUHXU HyXapbl TPYHT TAOSTSICUHUH TaJBIHIIBIBBL M — JISI; (,,— /, Y3YHIYbY
JMAXVIAHIS MUTITHXA TPYHT TAOSTSICUHUH TaJIBIHIBIBEL a1, dy1, Ky, Ky; — Oupumku
BSI UKUH)KH TPYHT TAOSATSJIIPUHUH MTapaMeTPIIsspuIup.

CpaiiblH HepAANUILMACH Uiy B JIOHMA OyKabbl ¢y [ o<I ,, OJI1yraa amabblia-

KbI AU CTYpPJia TallblIbIP:
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. 1

Uy :( 1,62ﬂM0 + 2,43F0) M (10)
1

@ =(1758M , +162I",) M (11)

Weppaiinmms iy B cBaliblH HyXapsl Y)KyHyH JIOHMA Oyxkabbl ¢y, [ o>/, ongyraa
allabblJaKbl KUMHU TSAHWMH equiup. SBBsUDKA KioMskuud 77  (QyHKcHachl

alllabblJIaKbI AUCTYpJia TallbLJIbIP:

__ab,
Tl - ﬂz[,o (12)

¢ - KAMUUUATUHUH ruiiMatu (3) Auctypy wisl TAHUH equiup, Oypajia e - TPYHT
OITHIOBPSIHUH CSTII CSIBUMMSICHHS SI0PSI XapUKU UIIKIH TSITOUT OJyHMa TOIyayp.

T; B e- KAMUAUMATAHUH MUSAUUSAH €IWIMHUII THHMSATHHSA J10pS €JIACTUKHU
30HAHBIH HUCOW ISAPUPHIANA m KAABIT 3-don TSHUH eaumup.

m - HAH TalbUIMBIII THAMSTIApUHS d10ps [1]-do xsaassn 4-nau @;, @y, Ds,
@5, @; byHKCUMATAPBIHBIH THUMSATIISIPU MUSIHISH €TUIUD .

CBailblH  iyxapbl YXYHYH OLHIOBpS CATIIM CSIBUMUACHHIAA LPUIH

HepAstUIIMSICH il BS JIOHMsI Oy>Kabbl () alllabbIIAKBI ICTYpJia TIHUH OJIYHYP:

to= iy [0, 000)- %50 (13)
= 110, +00,)- %50, (14)

PIuKamTupMﬂ raOunmiisiTiHs dtops hesablanma arrabpbiakel KUME artapbLIbIp.
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CBail TpyHT CUCTEMHHHH UISAAU BA3UNUUATHA TPYHTYH IUIACTUKHU 30HACBIHAA

TUTACTUKH SAPHUPH SIMSUIS DSUIMSICH ATkl r10y enulup (mstkmn 2 a).

P .
]
ﬁbil
4
i} f ! %h'__.._
ZINIAST 2R [ ZTR TP ISy T T—-;—jl
f’ PR L SFATY N2 VST NN TZ7 ST
o m‘? NI” \w.'fr.i
P " 3
UWr, A 3
T | Qp=0t J N2  a— a,=at
;T‘_
!
4l |
LHaxun 2.

I'yq0, AlIabbIIAKbI ALCTYpIIa LiecaOIaHbIp:

T py=0x37 (15)

w0~ 2

Oypana 3,, almabblIakbl KO TSHIUKIIS MISULT €TMSIK SICAChIH/IA TSHUH SIUIIHD.

3;+%3n§—%ﬂ—0=0 (16)
2 ao,,

BA Haxyn M) TAAMATH LISAKUI 3-51 DI0ps TAUUH €IUIHD.
bypana M,,,,) — cBaiiblH €H KACHHU Wi IS0y OdyHaH WA SIMMKH MOMEHT
ony6 Mumaat Hopmanaps! Bs [aiiganapsina (KL u IT 1l — 21 — 75) stops ra6yn

SAUITHD.
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e =0 onnyrna (15) auctypy amabsblakbl GOPMaHbI aJIbIP

Fmﬂd =3 a69M 34;10 (17)

Haxun 3

CBaliblH 3 =3 DATUPUIAMMIN  JApUHIMAMHIAA [ o<],, OIAyrga amabblJaKbl

JLCTypJiapiia TAMUH €IUIND:

M, =M+ 45 (18)
r,=poM,+JLT, (19)
@, J, @, JI, — ¢yHKCHAATApBIHBIH THAMATISIpU [1]-do, ksaaBsut  4-7s

BEPUJIMUILIIUP.
CBaiiblH 3 =43 NSIPUHIMUUHISKY €H KSICUUUHISA TACUD DIOCTAPSH Iiecadu

UKW MOMEHT M3 BSL KACWKM TUBBA [, aliabblIakbl KUMU TAWWH enuup. Myxa-
phIJIa BEPUJISHIIAPS SICACSH TJIACTUKU 30HAHBIH HUCOM ASPUHINNN m THUH SOUIUD
(mstkust 2 a). CoHpa €JIaCTUKU BSI TJIACTUKU 30HAHBIH CAPIISIIAHIS TACUP €IISH

STAVKA MOMEHT M, BSI KACHXKU TTBBSI [, alllabbIIaKbl AICTYpJIa 1MecalIanbIp:

M, =M, +I g %@‘rﬁ (20)

r,=r, —%@Crﬁ (21)

M3 Bsi ['3 - UH TURMSITIISIPU alllabblIaKbl KUMH 111€caOJIaHbIp:
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M, = (002"~ LB "M+ (W "= & H ) (22)

B
Q, =(®3"-LiB")pM ,+(B}W "~ LIH")r, (23)
oypama D", B", W", LI]" [1]-do, *KsaBsI 5-ASH TAHMH €IHIIHP.
PocTBeprsi OSpKUAMJIMUII CBAJIAPBIH 1IECA0JIAHMACHI

PocTBeprs OsApKkuInIMUII CBAIapbIH 1IecadlaHMachl CBAbIH yXapbl yxKYy-
HYH POCTBEPIsl USPKUIUIMS HIOTTSCUH/SA NEPASHUIIMAHIH OJIMAChl FOSIPTUHS 310-
psi anapbUIbIp. PocTBeprst OApKUIUIMS KACUUUHISA TOIa MOMEHT M,; HapaHbIp KU,
Oy Aa TATOUT eAWIISTH XapY>KU TIBBSIHUH SIKCU UCTUTAMSTUH/IS WIOHSJIMHUIIL OJIYD.

PoctBeprs OsSpKuIuIMUII CBalbIH IlecabaHMachiHaa QI WK TICUPUH-
JISH POCTBEPTHH OTypakabbIHAA Bsl WaH IBSPUHAS MapaHaH MITaBUMST HS3ps
aJIBIHMBI.

Jegpopmacuiiaiia srops wecabrama

VIK/IsMst HATHOKACHHS OSPKHIAIMELI CBail VO IPYHT CUCTEMHHHH UIIH MK
MSPIUISIS TA0YIT €UIHP: €TACTUKU Bsl €TACTUKH TUTActuKy.

By BIOCTApHIISH MKU 30HAHBIH CAPIUAAJUHIA TACUDP eIsdH Uuru russs /.,

alllabblJIAKbI ALCTYpPJIa TAVMUH CANIINDP:

ab,,
Fep = W (24)

Io<I",, ongyrna nepasuuims Pvlo allabblIaKbI ALCTYpJia IiecadIaHbIp.

. r
T, =093 2 (25)
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CaailblH pocTBeprs OSAPKUIUIMS KICUUUHIS TACUD €ASH SUKA MOMEHT, Mp

- UH TUUMSITUH]ISH OIOMIIK OJIMaMalblIbIp, apaa Ku,

To<1,08 Mpf3 (26)
Sasp I'> I, onapca, Oy manga HepAsinIIMA ﬁo allabblJaKbl Tanjga Wi TIUUH
EUIHP.

Wik HroBOsasa kroMsiKun GyHKcuita @ THAMSTH alabblIakbl ALCTYpJia Ie-

caOJIaHbIp:

D =% (27)

Tstiinn equnmvutn @, -s1 31ops [1]-do xsanssin 4-n1s1 D B Dy - YH THAMSATIISIPU Ta-

TIBUIIBIP.

<

H o0 - bIH FI/If/'IMHTH alnrabbIJIaKbI I[HCTpr'Ia TaHBIJ'IBIp:
)" (28)
0~ k 9

CBaiiblH pOCTBEPTS OUPIISIIIMS KSICUWUHIIA TSACUP €5H SUMKA MOMEHT M)p -

JISTH OFOMITK OJIMAJIBIABIP, HSHU

%63"’"@8 <M, (29)

NuxsroTupmsa rabmiaiiiisiTUHA 310ps 1mecadjgama

POCTBepF}I 6HpKI/II[I/IJIMI/IHI CBaMbIH MILIM ApABbDKBLI OJlapar UKW INNIACTHK OM-

HAbBIHBIH SIMSJIS ISJIMSICH WISL XapakTepuss onyHyp. byHmapman Oupumxucu —
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CBalbIH POCTBEPIsl OUPISAIIMS HEPUH/S, TUISPU UCS MUSHNASH 3, NSIPUHITURUHISA
napanbip (msxui 2 0).
Wxumxu maactuklik ofinar fapanapiraa Msia u-10aa BI3URAATH Oalln Bepup.

[saam Mk ammapblaksl ICTYpIIa mecadlaHbIp:

I=16%/a6M (30)

Io<T,, onnyraa 3 =43 DATUPUIMMII JAPUHIMANHASA TACHD €ISH UMK MO-

MEHT M3 BSl KSICUKU TIBBS [ 3 alllabbIAaKbl AICTYpJia ecadaaHbIp:

M, = ~0g3a )2 (31)

ry = -093¢; I, (32)

by manga (26) wapTu TAMUH OJTyHMabIIBIP.

[llecabu stiimku MOMEHT M3 BSI KACHOKH TIUBBSI /3 CBAMBIH AATUPUIIMHII 3
ISAPUHINKAAKY KACUMUHIA [ o>, ONAyTa allabblaKbl KUMH TAHUH equup. (27)
JICTYpPY WIS TAHUH eauamuin @ - g scacsH t =fm ruiimatu [1]-do sxsaassn 4-as
TarbUIbIP.

@, ruiimsTias scacsH [1]-do sxxsaaBsi 4-n90 @D @y - HUH THAMSATIIAPH Ta-
TIBLIBIP.

CaailblH pocTBeprs OAPIUAWIMS KACUUUHISA TACUP €ASH SIMMKM MOMEHT

alllabblJIAKbI ALCTYpPJIa TANUH CANIINDP:

1 (ab, 3
M"_ﬁ@ (?@6 (D“F"j (33)

by manna My< Mp WispTH TAMUH OJyHMYLLYD.
EnacTuky Bsl MJIACTUKU 30HANAPBIH CAPUIIAAUHSA TACUDP €ASH SUMKH MOMEHT
B Ksicuxu TuBBs [, -Hu (20) Ba (21) mucrypnaper unst mecabnaiiapksa (33)

JILCTYPY WIS MISUUSAH equiIsiH My TOIa MOMEHTH HS3spsl allblHMaJIbLIBIP. by mian
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I[YIIH TOIa MOMEHT M3 Bsi Ksicroku TUBBS /3 (22) Bs (23) AnicTypiaapsl Wi mecao-

JaHBIP.

YaTaapbiH AMsJIs ISJIMSICHHS J10Psi CBAJIapbIH 1ecad1aHMAachl

Jsimup-0eTOH cBaiiflapbIH YaTajaBaMiblIiba dtops mecabmanmacsl TH Bs I
[1-21-75 - 51 sicacsiH anapbUIBIp.

YatnapbIH AMsUIS 3sUIMSCUHS 310ps — radarkagaH dp3UHISAIIMPHUIMALT Js-
Mup-0eToH cBailnap. by manga yatnapblH apaHMachl (AMsUIA ISUIMSICH) KON Be-
PUIMSA3IUD.

— lOnasH sspunmuin asiMup-0€TOH CBaiylap/a YaTjapblH auybUIMachiHa 3t0psi. by
manaa sIMsIIs DSUISH YaTiapblH eHH cBainapaa 03 mm Bs cBa-kononzaa ucs 0,2
MM-JH 40X OJIMaMaJIbIIBIP.

— CBallsIapbIH €H KACUMMH/IA WapaHaH SIMMKA MOMEHTH INA-INA3BIPKbI WIS JFO-
CTAPUIIAUNN KUMU TarMar osap.

['abarkagan  SSIpIUHIALANPUIMUIL JISIMHUP-OETOH CBailjlapjla 4aTiIapblH
AMSUIS DATIMSACH MOJIBEPUIIMSI3IUDP.

[Nabarkagan  SApIUMHISALAMPUIMUIL AAMUP-OCTOH CBaljapblH YaTIapbIH
AMSUISL ASATIMSICUHS 310ps IlecablaHMachIHAa allabbIIAKbl WSPTIIAPSA HOJI BEPUIIHP.
bens xu, cBaiina yatnapeia enn 033 mM, cBaii-cutyHaa ucs 0,2 MM - IsiH 40X OJI-
MaMaJIbIIABIP.

CBalinapblH €H KACHWMHAS HapaHaH SWMKH MOMEHTHH TMMMSATH WyXxapblla
BepwIAHIore sicacsiH THAMH OJTyHA OUIISIp.

Ufiligi linkaameliian cBaiilapbIH CTATHKH ChbIHAbA ilioXJanMachkl. Caaii-
JapblH CTATUKHU ChIHAbbI JJAUMILSISHAH THKUHTA OOMEKIIAPUHUH HaXbIHBUIBIbBIHA
HEpISIIAH B aHAIOBU MUHSAMCU-IEO0JIOBU LISPAauTs MAJUK OJaH MepAs amapsbl-

JIBIP.
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YanbiHaH Bs Ta3Ma TIOKMO ChIHAr CBaljapblH TPYHTa CajbIHMAChl TPYHTYH
TSAOWW HAMIIUK HISPAUTHHS amapbuiblp. By manma unuisspuH 310pIPIMSICH JIaliu-
AN YUbYH anapblIMabIIbIP.

Tsik cBalbIH BSl €JSKS JI1 POCTBEPTsl OSPKUIMIMHILN CBAaWIapbIH TKPIOU
ChIHABbI LICYJTy AIOBJIST CTaHAAPTIApPhIHA YHUBYH BSl TATAUM OJYHAH METOJIUKAHBI
HS3SIpsl anmaria anapbuiMasablp. CailllapblH TSDKPLIOU ChIHABBIHBIH TPYHTYH TSI-
oMM HAMIIMK IISPTUH]S HapaabllaH OWHA B TYPhYJIAPbIH SICACBIHBIH TUKUHTHU Bsl
UCTUCMAp MIOBPJISIPUHIS UCITAHMACBHIHBI HOIBEPUIMS3 OJIIYbYHY HS3SIPS ajbIp:

a) aparilmasi, svay-0ziil tizerindo;
b) dorinliyi boyunca.

Tskpudsi-cblHAT cBalibIHBIH HHKJIAAHMsICH. JliiocBapu OartaH TpyHTYH
OTIH TSOATSICHHUH WCIaHMAacChlHIAH COHpa Iisgilata keuupwinp. Ilsp Oup
MWUIAAA CBal TATOUT €MWISIH MUK mecadu WUKOH TUiUMATHHUH 1/10-19H 4yox
omMaManblIbp. CBaliblH CHIHABBIHBI OHYH JIOBISCMHMH THM J0JIMAChlHA YHbYH
OJIaH IS WIIKS TP arapMar Ja3bIMIbIp.

ChbIHar rypTapAbIT/IaH COHpa CBailbl ra3bl0 YbIXapTMar Bsi TPYHT CSTIIUHIISH
CBalbIH ChIHMA TXTTSACHUHS TSP MsicadsCUHU IOIUYMSK JIa3bIMIbIp. By HIOrTsIs
MaKCUMYM SIMMKU MOMEHT WapaHbIp Ku, Oy Aa 3, - AsIH aChUIbl 0JIapar amabblIaKbl
KUMU TalbUIbIP:

M=T43,, (34)

CBalibIH ChIHAr MIPOCECUH/IS OHYH TPYHT CATIIH CABUUUSCUHISA HEepAsSHUIIMACUHU
BsI TFOHMSI Oy>KabbIHbI IOJTYMSK Ja3bIM/IBIP.

CBaliblH ChIHabbIHAAH AJIBIHMBIII MSUTyMaTiap SCAChIHIA TPYHT CATILU CS-
BUMMSCUHISI CBaWbIH WEPIASUMIIMICUHS Bsl JIOHMs OyXKabbl WJs cBailla TATOUT
SIWJISTH MIIK apachIHa achUIBUIBIT Tpaduku rypyiayp. CelHar 3aMaHbl CBaibIH Hep
CATIIN CSIBUUUACUHIA WEPASHUIIMS BS CBAaWbIH TS HIOTTACUHUH JTIOHMS Oy-

’KabbIHbI IOTUMSIK TS0 OYHYD.
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ChIHar HATWXKSICUH/IA Wep CATIIM CSIBUMHACUHIA WK - UepASTUUIIMS B WK
- TFOHMS OyCabbl aChUTBUIBILBIHBIH TPAQHUKH TYPYITYP.
Lduru cratukm ks (MWUISUIM apTHIPhIJIMA) ChIHAbbl 3aMaHbl CBaWbIH

HIKIIOTHPMSI TAOUITMHANSTH /], — amabblaKbl JICTYPJIa TalbLUIbIP:

__M o (35)

Oypana: K, — rpyHTyH Tsupmpgisicuznuk ony0, K,=1,1 ralyn equnup;
K — etubapasuisir ssmcansl oiy6, K;;=1,3 rsa0yn equnup;
My — UII MIAPauTy AMcaiisl oiy0, My;=1,0 rabyn exunup;
Hqu— nGUry K HOPMATUB MITAaBUMSTIUD BSI TSACHD €IsH WUKISH mQuru nepusii-
UIIMSICHUHU SIOCTSIPSH aChUIBLIBIT TPa(QUKUH/ISH TaIllbUIBIP.
Ht: TUAUMSTH TSICHD €ISIH WIKIIH THAMATUHS Ospalsp rsa0yn eauiup Bs HQITrH Hepasii-
WIIMSIHUH TUAMSITH WUKIH apThIPbLIMAChl HATHKSICUHISL apIbIKbUT apThIp.
I716p CATUIMHASH WyXapblla OJaH CBaWbIH TAMS HIOTTSCUHUH WEPASHUIIMSACUHU alllabbl-
JAKbI AICTYP WIS TSIMUH €TMSIK OoJap:

_ Q/’
Y, =Y, +ol + 353 (36)

MIIIISTHAUC I'YPhYJIAPBI B MHITAAT KOHCTPYKCHHAJIAPBI

K.A. BATUPOB,

Aszepbatiodcanckuii Apxumexmypuo-Cmpoumenvhulil YHusepcumem
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AHAJIN3 OCHOBHBIX OITACHOCTEM, PA3BUTHS ABAPUIHBIX
U KATACTPO®HUYECKHNX CUTYALIU HA XUMHUYECKHX,
HEOTEXUMHNYECKUX U HE®@TEIIEPEPABATBIBAIOIIIUX

HPEAITPUATUAX

3a mociegnue 80 jeT B mupe Ipo-
U30IIUI0 MHOTO aBapuil M KaracTpod Ha XH-
MUYECKHX, He(PTEeXHMHUECKHX W HedTemne-
pepabaThIBaIOIIUX MPEANPUATUSX, BbI3BAB-
X 03a00YEHHOCTh U TPEBOTY Yy OOIIecT-
BEHHOCTH. JTU aBapUH COIIPOBOXKIAIUCH 110-
JKapaMu, B3pbIBAaMU M BBIOpPOCAMHM TOKCHY-
HBIX BEIIECTB.

Kak u3BecTHO, XMMHUYECKH OMACHBIMU
ABJIAIOTCA TMPAKTUYECKH BCE OOBEKTHI, Ha
KOTOPBIX MPUMEHSIOTCS XUMHUECKHUE TEXHO-
JIOTUH.

DT0 mpekae BCero xumudeckue, Hed-
TeXUMHUYECKHUEe U HedTernepepadbaThBaroNIne
U TI0JI0OHBIE UM 3aBOJIbI U MIPEATIPUSATHS, T
ocyliecTBisieTcss nepepaboTka HepTH U
XpaHeHue He(TernpoyKTOB, MOITYYSHHE, UC-
[I0JIb30BaHNE U XpAaHEHHE aBapUHHO XUMU-
yecku omacHbIX BemecTB (AXOB), a Takxke
MPEANPUSTHS, OJIM3KHE K XUMHUYECKUM TPO-
W3BOJICTBAM, Ha KOTOPBIX NPUMEHSIOTCS
BpE/IHbIE XUMUYECKUE BEIIECTBA U B TEXHO-
JIOTUYECKHUX MpolleccaxX, B KOTOPBIX Ipeny-
CMaTpPUBAIOTCSI XUMHUYECKHE MPEBPALCHUS
[1].

Homenknatypa mnpoayKuuu, BBITYC-
KaeMOl XMMHUYECKUMU, HEPTEXUMUIECKUMHU
U HedTenepepadaThIBAIOIIMMU MPEAIPUITH-
MU C TEepeOBBIMU TEXHOJIOTUSIMU, obecrie-
YUBAIOMIMMH KOMIUIEKCHBIE TepepadOoTKH
He(TH, ra3a U XMMHUYECKOTO CBIPbS, BKIIIO-
YaeT THICSYM Pa3IUYHBIX MATEPUAIOB U Be-
IIECTB, MHOTHE W3 KOTOPBIX TOKCHYHBI U
a10BUTHL. ONAacHOCTh XMMHYECKUX, HeTe-
XUMHUYECKHX U HedTenepepadaThIBAIOIINX
NPEANPUITHI JJI YETTOBEKA U OKPY KaoIIen
cpenpl NMpU BOSHUKHOBEHHH aBapHil W KaTa-
ctpod oueBuaHa. [IpuMepoM MOXeT ciy-
KUTh M3BECTHAs KPYyIMHAs aBapusi Ha XUMH-
YECKOM 3aBOJIE, BBIYCKAIOIIEM pa3INYHbIC
XUMHUYECKHE BellecTBa (B OCHOBHOM apoMa-
Thueckue coenunenus), B r. Cesezo (Ura-
Tust), KoTopas mpousomnia B 1976 r. ABapust
npuBeja K 3apaXCHUIO0 JUOKCMHOM 3HA4M-
TEJIbHOW TEeppUTOPUHU BOKPYT 3aBozda. Ha 3a-

pPaKEHHOHN IUIOMIAau OBbUIM BBIACJIEHBI TPU
30HBI: 30Ha A (Hamboyiee 3apaxeHHAs) CO
CpPEHUM YPOBHEM 3apPaKCHUS 2,410% r/™M’ n
mwrom@aneo 1,08 KMZ; 30Ha B co cpenHum
YPOBHEM 3apaKCHUS 3-10° 1/m* 1 mwowma-
b0 2,7 km%; 30ma C ¢ YPOBHEM 3apakKeHUs
menee 5-10° r/m® u wiomaneo 14,3 kM. B
pe3ynbTaTe aBapuu noctpanano okoio 1000
YeJ0BEeK, OTMEYallaCh MaccoBasi THOENb JKHU-
BOTHBIX.

Opnnako caMoll KpymHOM aBapueil Ha
XMMHUYECKOM IPOU3BOJICTBE 3a BCIO MCTO-
PHUIO Pa3BUTHUS MUPOBOU MPOMBIILIEHHOCTH
apnsercs karactpoda B bxanane (Mugus) 3
nekabps 1984 r., koropas ynecna 3000 xu3-
Hel W mpuBena K 3a0osneBaHuio 200 ThICSY
yenoBek [2]. Ha 3aBoje cymiecTBoBaio msTh
pa3IMYHBIX NPOU3BOJACTB, B TOM YHUCJE Me-
TUJM30LIMOHAaTa M (OCTEHa, 00JIaJaoIuX
BBICOKOM TOKCHYHOCTBIO. ABapusi COIPOBO-
KJAJIach YTeUKOW MeTwin3anuoHara. Mac-
mTa0bl TOCIEICTBUN aBapuU OKa3alUCh OT-
POMHBIMH B CHITY psiJia OOCTOSITEIHCTB: HOU-
HOE BpeMs CYTOK, KOTJIa TPOU30IILIa aBapusi;
[IEPEHACETIEHHOCTh OKPECTHOCTEH Mpeanpu-
ATUS; TPYIOOHBIH THI 3acTPOMKH paioHa
MIPOXKUBAHUSI HACEJIEHUs; OTCYTCTBUE CpE.-
CTB 3alllUThl U HEXBAaTKa MEIMWLMHCKUX Y4-
pEXKICHMI.

Heo0xomuMo OTBETHTH, YTO CErOIHS
OOJBIITMHCTBO TTPOMBITIUIEHHBIX 00BEKTOB BO
BCEM MHUpPE B U3BECTHOM CMBICIE SIBISIOTCA
o0bexkTaMu xuMmudeckoro pucka. Ilpu aBa-
puu  JI000TO TMPOMBINIJICHHOTO O00OBEKTa,
npeacTaBistoniel no onpenenennto B.A. Jle-
racoBa [3]: «... Mpolecc pa3pyLIUTEILHOTO
BBICBOOOXKIEHUSI €r0 COOCTBEHHOTO 3HEPro-
3amnaca, Mpu KOTOPOM ChIPbE, MPOMEKYTOYU-
HBIE TIPOJYKTHI, MPOAYKITUS MPEINPUATHS U
OTXOJIbl MPOU3BOJCTBA, BOBJIEKAsCh B aBa-
PUHHBIIA IIPOLECC, CO3JAI0T IOPAKAIOLINE
(bakTopbl A7 HAaceNeHUS U OKpYXKarolieu
cpeibl U ypOBEHb XMMHUYECKOTO pUCKa Xa-
paKTepu3yercs JOCTAaTOYHO BBICOKMMHM 3Ha-
YEHUSIMUI.
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B nonsitue 00bEKT ¢ XUMUYECKOU TeX-
HOJIOTHEN BKJIIOYAOTCSI OOBEKTHI, KOTOPHIE
IIPOM3BOJIAT, IepepabaThIBAIOT, UCIIOIb3YIOT,
TPAHCHIOPTUPYIOT, 00pabaTHIBAIOT, XpPaHST
WIN YJAJISIOT ONaCHbIE BELIECTBA.

[Ipu aBapusix Ha XUMHUYECKU OIMACHBIX
00BEKTaX MOpa)KeHHe JIoAeH B OOJBIINHCT-
BE CllydyaeB OOYCIaBIUBACTCA MOMAJaHUEM
ONaCHBIX XMMUYECKHUX BELIECTB BHYTPb Op-
raHu3Ma, TJIABHBIM 00pa3soM HWHTAJSAIHOH-
HBIM IIyTEM.

K naubonee omacHbIM (Upe3BBIYAIHO U
BBICOKOTOKCHUYHBIM) XMMUYECKUM BELIECT-
BOM OTHOCSITCSI: HEKOTOpBIE COCIUHEHUS
METaUIOB (OpraHMYecKue U HeopraHuye-
CKHE TMPOU3BOJIHBIC MBIIIBAKA, PTYTH, Kaj-
MU, CBMHLQA, TaUIMs, LUHKAa M JpYrue);
KapOOHHUTHI METaIOB (TeTpakapOOHWI HH-
KeJsl, MEHTakapOOHWJI Xele3a U Jpyrue);
BEIIIECTBA, COJEpXKAIlUE IUAHTpynny (cu-
HWIbHAs KUCJIOTAa U €€ COJIM, OeH3aJIbJeTu -
UAHTHIPUH, HUTPUJIBI, OPTAaHUYECKHE H30-
1yMaHatel); coenuHenus Qocdopa (docdo-
pOpraHuYecKrue COeAMHEHUs, XJIopuia Qoc-
dopa, okcuxnopua docdopa, dpochun, doc-
buauH); QTOPOOpraHNYECKUE COEAMHEHUS
(¢TopykcycHas kucinora u ee >3Qupsl, (Gro-
PATaHON U JIPYTHE); XJIOPTUAPUHBI (ITUIICH-
XJIOPTUJPUH, SHUXJIOPTUAPHH); TaJOTeHbI
(x10p, OpoM); aApyrue coeauHeHus (3TH-
JICHOKCHUJ, AJTMJIOBBI CIUPT, METUIOpO-
Muz, hocren).

K cUIBHOTOKCHYHBIM XMMHUYECKHM Be-
[IECTBAM OTHOCSTCS: MHUHEpaJIbHBIE U Opra-
HUYECKUE KHUCIOTHI (cepHasi, a30THas, (oc-
dopHasi, yKCycHas M JApyrue); 1meiaoyu (am-
MHAaK, HaTPOHHas M3BECTb, €KW Kalnuid u
NPYTHUE); COCNUHEHHsS Cephl (IUMETHIICYITh-
dar, pacTBOpUMBIE CYIb(UIBI, CepoyTIie-
pOJ, pacCTBOPHMBIC THOIIMAHATHI, XJIOPUT H
dTopun cepbl); xj0p U OpomM3aMmelieHHbIE
IPOM3BOJIHBIE YIJTIEBOJOPOJOB (XJIOPUCTHIN
1 OPOMUCTBIA METHIT); HEKOTOPbIE CIIUPTHI U
IBJETUABI KUCIIOT; OpPraHWYeCKUe U HEop-
TaHWYECKHEe HHUTPO - M aMHUHOCOEIWHEHHS
(TMAPOKCUIIAMUH, TUApPA3WH, AaHWIMH, TO-
JYUIWH, aMUIHUTPUI, HUTPOOEH30J, HUT-
porostyon, TUHUTpodeHOoN); (QEeHOIBI, Kpe-
30JIbI U UX NPOU3BOJHBIE; T'€TEPOLMKINYE-
CKHE COCTUHEHHS.

OnacHble XUMHUYECKUE BEIECTBa, CIO-
COOHBIE JIETKO TIEPEXOUTh B aBAPUHUHBIX CH-
Tyalusix B (PU3HKO-XMMHUYECKOE COCTOSHUE,
COOTBETCTBYIOIIIEE MX HAMOOJBIIEMY IMOpa-
KAroIIeMy JeHCTBUIO Ha3bIBAIOT CHIIbHOACH-
CTBYIOIIMMH  SIIOBUTBIMH  BELIECTBAMHU
(COASB). Cronma OTHOCST TOKCHYHBIE XMMH-
YEeCKUE COEUHEHUS], CIIOCOOHBIE IIPU aBapu-
AX JIETKO MEepexXoJIuTh B aTMocepe B mapo-
00pa3HOe MM TOHKOJHMCIIEPCHOE COCTOSHUE
Y BbI3BAaTh MacCOBBIE MOPAKEHUS JIIOICH.

K 4ucny omacHbIX XHMUYECKHX Be-
[IECTB TEXHOTC€HHOI'O XapaKTepa OTHOCSTCS
aBapUMHO XMMHYECKH OIaCHbIE BEIECTBA
(AXOB), a Take BeleCTBa, BHI3bIBAIOIINE
IIPEUMYIIECTBEHHO XpOHHUYECKUE 3aboJseBa-
HUSL.

s xpanenus AXOB Ha ckiagax xu-
MUYECKUX MPEINpUITUN HCIOJIb3yeTcs He-
CKOJIBKO CIIOCO0OB.

AXOB moryTr xpaHuThCS B pe3epBya-
pax Ioj BBICOKMM naBieHueMm. [[ns xpane-
Hua AXOB wucnonb3yrorcs ¥ uU30TepMUYE-
CKM€ XpaHWINIIA [PU JaBJICHUU OJM3KOM K
aTMocgepHOMY WM nipu AasneHuu o 1 Ia.

HazemHble pesepByapbl, Kak IpaBHIIO,
pacnonaratorca rpynnamu. Ilo mepumerpy
TEPPUTOPHUH, I/I€ OHU PacIoOJIararoTcs, Mpe-
JlycMaTpuBaeTcs 0OBaJOBBIBAaHME MJIM Orpa-
KJICHUS U3 YCTOMYMBBIX MaTEPHAJIOB.

[TpuHsATEIE y HAc yCJIOBHUSA U CHOCOOBI
xpaneHuss AXOB npusenenst B Tabnuue 1
[1].

[Ipu pazpymieHun 000JO0YKH €MKOCTH,
conepxkameit AXOB noxa naeienuem, ¢ mo-
CJIEAYIOUIMM DPA3JIMBOM OOJBIIOTO KOJIHYe-
ctBa AXOB B 00BaJIOBKY B JalibHEHIIEM, B
TE€YEHHE JIOCTATOYHO JJIUTENBHOIO OTpE3Ka
BPEMEHH, MOXET MPOUCXOAUTH €ro ucrnape-
HUE U paclpocTpaHeHue B armocdepe. B
ATOM IpOLECCe MPUHATO YCIOBHO BBIIEIATH
TPH NepuoJa:
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YcaoBus n cnoco6sl xpanenus AXOB

Tabauna 1
Arpe- XapaKTepHCTUKU Pe3epByapoB
TaTHOE HanmenoBanue Ycnosus Croco6s1 HopmaTuHBIi
Bun Tumnossie
COCTOSI- AXOB XpaHEHHUs XpaHEHHUs 3 | xKoaddumreHT
(popma) | oOBeMBI, M
HHE 3aI0JH.
Cxu- AMMUaK, BOJIOPOJ Hazemmnoe,
o IIpu Temnepatype
JKCHHBIE | XJIOPHUCTBIH, METHII @ pexe 3a-
N OKpYIKaromien Hununn- 10, 25, 40,
rasbl OpOMUCTBII, METH- riyOneH- .
. | cpemsl moj mamie- pudeckuit 50, 100,
JIAMUH, CEPHUCTBIN HOe 0,8-0,835
aHMHAPHL, (Op- HUEM COOCTBEH- TOPH30H- 125, 160,
MATBICTH ’(bocreH HBIX TIapoB 6-18k TaJIbHBII 200, 250
AACTHL, ’ Kkre/cm’
XJI0p
IIpu remneparype | Hazemnoe
OKpYyXarolieu .
Py H [TapoBoii
AMMHAK, OKHCB, CpeIbl IO/ TaBlie- 600, 800,
(cepmue- 0,83
STHIICHA, XJIOP HUEM COOCTBEH- . 2000
CKHI)
HBIX TIapoB 6-18k
Kre/em’
N3orepmuueckoe Iy
XpaHeHHe 10/ . 10000,
puuecKui
AmMuaxk JlaBJICHHEM, OJIU3- BeDTH 20000, 0,835
KHM K aTMocep- pTi- 30000
KaJIbHBIH
HOMY
IIpu Tremnepatype
AMMUaK, cepoBo- P patyp Cdepuue-
Cxartsle . OKpYyXarouieu
JIOPOJI, CEPHUCTBII CKHE Ta3- -
rasbl SO CpeAbl U IaBJICHUU S
P 0,7-30 Kre/em? P
AneroHuTpwuI, ate-
TOHIIMAHTU/IPH, BO-
J0poJ PTOPHCTHIH,
BOJIOPOJI ITMAHHC- ITpu armocdep- [ynea-
Kunko- | ThIA, HUTPUI aKpHU- HOM JIaBJIE€HUU U pudeckuit 09-0.95
CTH JIOBOW KMCIIOTHI, TEMIIEPATYPE OK- BEPTHU- e
a30THas KUCJIOTa, pyXatouieit cpeabl KaJIbHBIN
COJIsIHAs! KHCJIOTA,
Cepoyriepon,
XJIOPIUKPHUH

— OypHO€ HCHapeHHe OCHOBHOW YacTH BHI-
muBuietrocss AXOB 3a cuer pasHocTH yII-
pyroctu HackinleHHbIX MapoB AXOB B
€MKOCTH M MX NapLHaJIbHOTO JABJIECHUS B
Bozayxe. [Ipu aTom dopmupyetcst o61ako
¢ koHueHTpauusimu AXOB, kak npasuio,
3HAYUTENIHO MPEBBIMIAIOMUMU Tpeieb-
HO JIOIYCTUMBbIE KOHLEHTpauuu. Taxoe
0071aK0 0OBIYHO HA3bIBAIOT EPBUYHBIM

— HeycTtoiunBoe ucnapenne AXOB 3a cuer
TeIlIa, TOCTYIAIIIETO OT OOBAJIOBKH, TIPH-
TOKa TEIUIa U3BHE M 3a CYET U3MECHECHUS
TEIUIOCOAEP KAHUS KUAKOCTH;

— JUIMTENBHBIA 1O BPEMEHH IEPUOJ CTaLU-
oHapHoro npoiiecca ucnapenusi AXOB 3a
CYET TeIlJla OKPY>KaIoIIEero BO3yXa.

Jlns aBapuu ¢ pa3pyuieHrueM 000J10YKH

M30TEPMUYECKOT0 XPaHWIMILA, COMPOBOXK-
JTAIOIIMMCS Pa3JIMBOM B OOBaJIOBKY OOJIBINIO-
ro koindectBa AXOB, xapakTepHbI TJaB-
HBIM 00pa3oM HEYCTOHYMBOE (BTOPOH mepu-
0J1) ¥ CTaIlMOHApHOE (TPETUH MEePUO/I) UCTa-
peane AXOB. IlepBuuyHoe obnako 3apa-
xeHHoro AXOB Bo3ayxa B JaHHOM cilydae
dbopmupyeTcs 3a cUeT Mmpolecca HeYCTONYH-
BOT'0, HO BCE )K€ OBICTPOTO

ucnapenud. IIpu stom konmuectso AXOB,
Yy4acTBYIOIIET0 B 00pa30BaHUU MEPBUUYHOTO
oOraka Jaxke B JIeTHee BpeMs, KaK MPaBHIIO,
He mpeBbImaet 3-5%.

[Tpu aBapuitHOM BCKPBITHH 000JI0UEK C
AXOB, npeacTaBIAOUIMMHA BBICOKO KHIIS-
II¥e KUJIKOCTH, IEPBUYHOE 00J1aK0 HE (op-
MUpYETCSl.
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OOBeKTHl, e MPOU3BOASITCS, INepepa-
0aTbIBAIOTCS, MCIIONB3YIOTCS, TPAHCIOPTHU-
pytorcs, xpansatca uinu yaaastores AXOB
OPUHATO KJIACCH(PHULIUPOBATh IO CTEIECHU
OMACHOCTH JJIsi HAceJICHUs U TEePPUTOPUH.
Takast kinaccupuKanus, MO CTENEHU XUMH-
YECKOW OMAacHOCTH B 3aBUCUMOCTU OT MpPH-
HATBIX KpUTEpHeB [4], mpuBeneHa B Tabdm. 2.

Kaaccuduxauusa npeanpuaTiii 1o XuMH4eCcKOH
OIACHOCTH
Tao6auma 2
KonuuecTBo 4enoBek, morma-
YEeCKOW OmacHo- JIAIOUINX B 30HY XUMHUUECKOTO
cTH 00BEKTOB 3apaKCHMsI [IPU aBapUU
| Bonee 75000 yenoBek
1 Ot 40000 mo 75000 yenopek
1l Menee 4000 yenoBek
v O11eHKe HE MOJJICKUT

Crenenu XuMH-

bezonacHOCTh (QYHKIIMOHHUPOBAHUS XH-
MHUYECKH OINAaCHbIX OOBEKTOB 3aBUCHUT OT
MHOTHX  (aKTOpOB:  (U3UKO-XUMHUECKUX
CBOICTB CBIPbsl, IPOJYKTOB IPOU3BOJICTBA,
Xapakrepa TE€XHOJIOTMYECIOIOTUYECKOTO
npoliecca, KOHCTPYKIMU U HaJIe)KHOCTH 000-
PYAOBaHMS, YCIOBUNA XPAaHEHUs U TPAHCIIOP-
TUPOBaHUs XUMUYECKUX BELIECTB, HATUYUSA
U COCTOSIHHSI KOHTPOJIBHO-U3MEPUTEIBHBIX
npuOOpOB U CPEICTB aBTOMATHU3aLUH, (-
(EKTUBHOCTH CpPEJICTB MPOTHUBOABAPUHHON
3amMThl U Tak ganee. Kpome storo, Ge3o-
ITACHOCTh TPOU3BOJICTBA, HCIIOIb30BAHMS,
XpaHeHus u nepeBo3ok AXOB B 3HaunTEND-
HOM CTEIIEHU 3aBHCHUT OT YPOBHS OpraHu3a-
UM TPOPHUIAKTHIECKON paboThl, CBOEBpE-
MEHHOCTM M KayecTBa IUIAHOBO-IIpeayIpe-
JUTEIbHBIX U PEMOHTHBIX paldoT, MOATOTOB-
JIEHHOCTH M IPAKTUYECKHUX HABBIKOB IIEPCO-
Haja, HaJIM4Ks CUCTEMBI HaJ30pa 3a COCTOS-
HUEM TEXHUYECKHX CPEJICTB IPOTUBOABA-

PUITHOM 3alUTHI.
bonbuimacTBo AXOB npu aBapuifHbIX
CUTYallUsAX CPaBHUTEIBHO JIETKO MEePEXOIsIT
U3 OJHOTO arperaTHoro COCTOSIHUSL B JIpY-
rve, yaiie BCEro M3 >KHJKOro B mapooOpas-
Hoe (Ta3000pa3Hoe), U3 TBEPAOTO B a’3po-
30JIbHO€ U HAHOCAT MAacCOBbIE MOPAKECHUS
JIIOJIIM, )KUBOTHBIM U PACTEHUSIM.
Bo3moxHbBIN BbIXOA O0JIaka 3apa)keH-
HOT'O BO3]lyXa 3a IMpeAeibl TEPPUTOPUU XHU-
MHUYECKH ONacHOro oObeKTa, B Cllydae aBa-
puu Ha HeM, OOYCIIaBIUBaeT XUMHYECKYIO
OMACHOCTh JIJIsl aJIMUHUCTPATUBHO - TEPpHU-
TOpUATHHOW EIAWHHMIIBI, TAC TaKOW OOBEKT
pacmookKeH.
Kpurepuem niss oTHECEHHST aMUHUCT-
PaTHUBHO-TEPPUTOPUAIBHON €TUHUIBI K TOU
WM UHOW CTENEHU ONAaCHOCTU B 3TOM CIy-
yae SIBJISIETCA MPOLIEHT HACEICHUS, MPOXKU-
BAaIOLLEr0 B 30HE BO3MOYKHOTO 3apakKCHUs B
Clly4ae aBapuu WIH KaracTpo(dbl Ha XUMU-
YEeCKU OnmacHOM o0bekTe (Tabnuia 3) [4].

Kaaccuduxauusa agMUHUCTPATUBHO-TEPPUTOPHU-
AJIBHBIX eIMHUL 10 XUMHYECKOI 0NACHOCTH

Tabauna 3
CreneHb xXu- KomnmuecTBo HaceneHwusl, MPOKHU-
MUYECKOU BAIOIIETO B 30HE BO3MOYKHOTO
ONacHOCTH 3apaxeHus, %
I Boiee 50
I 30-50
1] 10-30
v Ho 10

Hano oTmeTuTh, YTO IO CTENEHH BO3JAEH-
cTBUsl Ha opraHusM uyenoBeka AXOB mon-

pPasAcIAOTCA Ha HCCKOJIBKO KJIACCOB OIlac-

HOCTH: 1-4pe3BbIYaliHO OIACHBIE; 2-BBICOKO-
omacHble; 3-yMepeHHO omacHble; 4-malo-
onacHbeie. HopMbI n71st onpesenenus Kinacca
OTACHOCTH TpeACTaBIeHbI B Tabnuiie 4 [4].

Knacenpuxauus AXOB no crenenu Bo3ieiicTBUsI HA OPraHU3M YeT0BeKa

Tabamnna 4
IHoka3zarean Hopma 1i1s1 kjacca onacHoOCTH
1 2 3 4
IIpenenbHo JIOHy(iTI/IMaH KOHH?HTpaHI/ISI AXOB | Menee 0,1 0.1-1 1,1-10 Bonee 10
B BO3/yXe paboueil 30HbI, MI/M
CpenHsaa cmepTenbHas Ao03a Opu BBeAeHMH B | Menee 15 15-150 150-500 Bouee 500
JKEIYI0K, MI/KT
Cpenusiss cMepTenbHas 103a Ipu HaHeceHnn Ha | Menee 100 100-500 | 500-2500 | Boxee 2500
KOXY, MI/KT
Cpennsisi cMepTenbHasi KOHIEHTpanus B Bo3ny- | Menee 500 | 500-5000 5000- Bbonee
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| xe, mr/m®

| | 50000 | 50000 |

HecmoTpss Ha npeanpuHUMaeMble Me-
pBl B 00JIACTH MPOMBIIUICHHON Oe30macHo-
CTH IIOJIHOCTBIO HCKIIIOYUTh BEPOATHOCTh
BO3HHUKHOBCHHUA aBapuu IPAKTUYCCKU HC-
BO3MOXHO. MHOIME MOTEHUAIBHO OIACHBIE
IIPOU3BOJICTBA CIIPOEKTUPOBAHbl TaK, YTO
BEPOSTHOCTh KPYIIHOM aBapUM HAa HUX Olle-

HUBAETCS BEIMUYMHOM mopsiaka 107 .

B GonblimHCTBE CilydaeB aBapuu M Ka-
TacTpo(pbl Ha XMMUYECKUX OIMACHBIX Mpe]-
OpUATUSAX U OOBEKTaxX BBI3BIBAIOTCS Hapy-
HIEHUEM TEXHOJOTHU MPOU3BOJICTBA, MPABUII
9KCIUTyaTaluy 00OpYyAOBaHUs, MAlllUH U Me-
XaHU3MOB, HU3KOH TPYJOBOW M TEXHOJOTHU-
YeCKOM  JMCLUIUIMHOW, HEecOoOJII0JeHUEM
HOpM 0€30TacHOCTH, OTCYTCTBHEM JOJIKHO-
ro HaJ;30pa 3a COCTOsTHUEM 000pYyI0BaHHUS.

ABapuy Ha XUMHYECKH OMACHBIX 00B-
€KTax MO TUIly BO3HHUKHOBEHHs [IEINIATCS Ha
NIPOM3BOJICTBEHHBIE W TPAHCHOPTHBIE, TPHU
KOTOPBIX HapyLIaeTcsi FepPMETHYHOCTh €M-
KOCTE M TpyOOINpOBOJOB, COAEPIKALIUX
AXOB.

[To macmrTabaM nocieacTBUN XUMHYEC-
KH€ aBapUu HMMEIOT CBOIO CHELU(UYECKYIO
KJIacCU(PUKaLHIO:

— JIOKaJIbHBIE, MOCIIEACTBUS KOTOPBIX Orpa-
HUYMBAIOTCS OJHMM LIEXOM (arperarom,

COOPY)KCHHEM) XUMHUYECKH  OIACHOTO
00BEKTA;

— MECTHBIE, TIOCIIEJCTBUS KOTOPBIX OTrpaHH-
YUBAIOTCS TPOM3BOJCTBEHHOW ILUIONIA/-
KOM XHMMHYECKH OIIACHOTO OOBEKTa HWJIU
€ro CAaHUTAPHO-3AIUTHON 30HOM;

— o0mue, MoCIeACTBUS KOTOPBIX Paccrpoc-
TPaHSIOTCS 3a Mpeaenbl CAaHUTApHO-3ac-
IIUTCHOM 30HBI XUMHYECKH OMACHOTO
o0BeKTa.

I[To cdepe BO3HUKHOBEHUS XHMHYE-
CKHE aBapyu¥ KJIacCU(UIUPYIOTCS HA :

— aBapuu Ha xpanununiax AXOB;

— aBapuu IIPU BEJICHUU TEXHOJIOTHYECKUX
MIPOIIECCOB;

— aBapuu npu Tpancnoptupoke AXOB no
TpyOOIIPOBOY MJIM KEJIE3HOJAOPOKHBIMU
[IICTEPHAMU 110 TEPPUTOPUU 0OBEKTA.

B Takux aBapusix BeLIENSIOT 4 (asbl
[4], conepkaHMe KaKJIOM U3 KOTOPBIX OTpa-
’KEHO B TabiuIe 5.

B cBoro ouepenpr nomnaganust AXOB B
aTMocdepy OMpeAeIIOTCs YCIOBUSIMH €ro
COZIepXaHUsl B BO3MOXXHOM HCTOYHHMKE 3a-
paXKEHUsI U XapaKTepOM TMOBPEKICHHUS T10-
ciennero [4]. Bo3Hukaromue npu 3TOM TH-
MOBbIC aBapUIHBIC CUTYAIMH MPECTABICHBI
B Tabnuie 6.

®a3pl pa3sBUTUS XUMUYECKHX aABapHid

Tabanna 5
« ABapuu Ha XpaHWINIIAX U
[a2]
g Coxaepsxanue ¢asbi NPHU BeACHUU TEXHOJIOIH- TpaHcnopTHbIE aBapUU
YeCKHX NMPOLEeccoB
MuanuunpoBanue aBapuu Haxormienue nedexktos B VXynmeHue COCTOSHUS KEJIE3HO-
BCJICACTBHUEC HAKOIIJICHUA OT- 060py)103aH1/m; OIINOKHU JOPOXKHOI'O NYyTH; HEKAYCCTBEHHOC
KJIOHEHHUH OT HOPMAJILHOTO MIpY IPOEKTHPOBAHNUH, BEJICHUE PEMOHTHBIX paboT, BO3-
1 IpolLecca Uil HEKOHTPOJIU- CTPOMTENBCTBE U MOHTAXKE | HUKHOBEHME HEMOIAI0K B IOABHIK-
pyeMoi ciydyaitHOCTH, B pe- 000pyI0BaHUS; OIIUOKH B HOM COCTAaBE; HapyIIEHUE TIPaBUIl
3yJlbTaTe 4€ro CUCTeMa IpH- 9KCIUTyaTanuu 000pynoBa- [IEpPEBO30K; CTOJKHOBEHHE C JAp-
XOJIUT B HEYCTONUNBOE CO- HUSl; HApYILIEHHE TEXHONO- | YTHMMH TPaHCIOPTHBIMU OOBEKTaMH;
CTOSIHUE THYECKOTO Tporiecca KOppOo3usi TpyOONpOBOJIOB U T.1.
PasButue aBapuu, B TeucHUE
KOTOpPOW IPOUCXOJIUT HApy- Bo3HukHOBEHUE MOXAPOB,
Cxox ¢ penbcoB IUCTEPH, TTOXKA-
LIEHNE TEPMETUYHOCTHU CHC- B3pBIBOB, PA3JIMBBI, BHIOPO-
2 PBI, B3PBIBBI, Pa3JIUBBI, BHIOPOCHI
TeMBbI (EMKOCTH, PEaKTOPHI, cel AXOB B oKkpy’Xaromgyro
AXOB B 0Kpy>KaloIyIo cpeay
IUCTEPHBI U., T.J1.) U ITOTaja- cpemy
Hue AXOB B atmocdepy
N PacripocTpanenue ra30Boii BOJIHBI U €€ BBIXOJ] 32 MPeaeisl 00heK-
Brixon nocneacTBuii aBapun N
3 Ta; mopaxatromee Bo3aeicTene AXOB Ha HaceneHUe U TIPOU3BO/I-
3a Tpeessl 00beKTa .
CTBEHHBIN IIEpCOHAT




Exonoauiia ésa cy macappughamot vypuansi, NoS, oexaop, 2013 - ycy un

Jlokanuzanus u TUKBUIALIKS
TOCJIE/ICTBUM aBapuu

HpOBGHeHI/Ie MepOHpI/IHTI/Iﬁ XUMHUYCCKOM 3alllUThl, B TOM 4YHCJIC 110
JIOKaJIM3aluX U JTUKBU AW UCTOYHHKA 3apa’KCHUA
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Tunosble aBapuiiHbIe CUTYalllH, CBA3aHHBbIE ¢ BEIOpocoM (nmponsom) AXOB

Tabauna 6
ArperaTtHoe CreneHb pa3py- Bo3moxHbIe
P Bun ucrounuka paspy Xapakrep momanaans AXOB B
COCTOSIHHE SaADAKCHIS IICHUS] ICTOYHH- OKDYIKAIOIIVIO CDET BapHAaHTHI pa3-
AXOB p Ka 3apayKeHUS Py Yro cpeny mmBa AXOB
MTrHOBEHHBIH BRIOPOC BCETO COAEp-
[MomHoE KIMOTO €MKOCTH C TTOCJICAYIOIIHM .
CBOOOIHBIN
HCTIAPCHHUEM Pa3JInBa
XpaHunuiia u WA B
Yactuunoe
WK/ TACTEPHBI T —— HcreueHne BO BpeMEHH 4epe3 OTBEp- 00BaJIOBKY
P ’ cTud (TpeluHy U T.I.) C MOCIexyto- (mon0H)
CXIDKEHHBIC BEPCTHs, pa3phl-
I[MM UCTIAPCHUEM Pa3JInBa
rassl BBI U T.II.)
TexHONMOTHYECKHE
€MKOCTHU M PeaKiiu- —— ——
OHHAJ ammaparypa .
patyp CB0OOIHBIN
HcTeuenne BO BpeMeHH 4epe3 OTBep-
TpybompoBoast YactuaHoe cTHe (TpeIuHy U.T.11.) C MOCIeIyTo-
[IMM UCTIAPCHUEM pa3JIiBa
MTrHOBEHHBIH BEIOPOC Bcero o0beMa
Xpanunuia, Tex- C5IB ¢ MTHOBEHHBIM NIEPEXOJIOM B
HOJIOTHYECKUE EM- [omHoE atMochepy Paznus oTcyT-
Cxxarble KOCTH U PEaKINOH- Yactuaraoe HcredeHre BO BpeMEHH Yepe3 OTBEp- CTBYET
rassl Has annaparypa cTHe (TpeIuHy M. T.II.) C MTHOBCH-
HBIM TIEPEX0JI0OM B aTMOchepy
HcreueHne BO BpeMEHH 4epe3 OTBep- Pasius
TpyOonpoBoabt YactuuHoe cTHe (TpeluHy H. T.II.) C MTHOBEH- OTCVICTBYET
HBIM TIEPEX0JIOM B aTMOchepy yIeTey
MTrHOBEHHBIHN BEIOPOC BCETO COAEP-
ITonnoe ’KHMOT'0 €MKOCTH C MOCIEIYOUUM CBOOOTHBIH
XpaHunuia u x/1 UCIapeHHEM pa3iinBa WA B
[UCTEPHBI HcreueHne BO BpeMEHH 4epe3 OTBep- 00BaJIOBKY
YactuuHoe cTHs (TPEIUHY U T.I.) C TOCIETYyIO- (monmon)
[IMM UCTIAPCHUEM pa3JInBa
MTrHOBEHHBII BRIOPOC BCETO COAEp-
Kugkocru P Acp
JKIMOTO €MKOCTH C TTOCIICAYIOIIHM
TexHONOTHYECKHE
HCTIAPCHHUEM pa3JIfBa .
€MKOCTHU H peaKiiu- —— CBOOOHBIN
HcTeuenne BO BpeMeHH 4epe3 OTBep-
OHHAJ ammaparypa
cTre (TPEeIIUHY | T.I.) C TOCIETyI0-
[IMM UCTTAPCHUEM pa3JInBa
HcTeuenne Bo BpeMeHH 4epe3 OTBep-
TpyOompoBoab! YactuuHoe cTHe (TPEUUHy U T.11.) C MOCIEAYI0- CBOOOTHBIH
LIMM HCHIAPSHUEM pPa3jinBa

CoBpeMeHHBbIE HEPTEXUMHUYECKUE KOM-
TUIEKCHI TIPEICTABISIOT COOOM CIIOKHBIE KOM-
OMHMPOBAHHBIC TPENPUATHS TI0 TIEpepaboTKe
He(TH, ra3a v B OTAEIbHBIX CIy4asX YIJIsL.

Kpome ocHOBHOrO npou3BOACTBA, T.€.
HedrenepepabOTKH, BENyIIMMH Ha HedTexu-
MHUYECKMX KOMIUIEKCAX SBIISIOTCS MPOU3BOJI-
CTBa CEpHOM KHCJIOTBI, aMMHAaKa, 3aBOJbI TH/I-
PUPOBAHUS, XMUMHYECKOTO CHHTe3a (ToJHMe-
POB, CIIMPTOB) U TaK Jlayiee.

Kpome MOTOpHBIX TOIUIMB Ha Hedrere-
pepadaThIBAIOIIMX 3aBOJAX MOTy4aroT B BUJIE
TOBAPHBIX MPOJYKTOB apOMATHUECKHE YTIIEBO-
JIOpOJIbl, CMa304YHbIe Maciia, OUTyMbl, Ta3. Pas-
JIMYHBIE BUIBI TPOIYKIMU BbIPAOATHIBAIOTCS

Ha YCTaHOBKax MOJI'OTOBKH M MEPBUYHOM I1e-
pepaboTku He(TH, TEPMHUUECKOTO W KaTATUTH-
YeCKOro KpeKHHra, puopMHHTa, KOMIIayHIU-
POBaHUs, STWIMPOBAHUS, KOKCOBAHUSI HA KOM-
OMHMPOBAHHBIX YCTAHOBKAX U CHCTEMax [5].

W3 BbIIEU3I0KEHHOTO BUIHO, YTO BCE
BUJIbl BO3MOXKHBIX aBapuil U KaracTpod, BO3-
MOYHBIX Ha XUMUYECKHX TPEeIIpHUsITHIX (00B-
€KTax), CBOUCTBEHHBI HEPTEXUMUUECKUM KOM-
IUIEKCaM, a TakXKe OTAENIbHbIM HedTexumude-
CKMM M HedrernepepabaThIBAIOIMM TPEIIIpHU-
ATHUSAM.

BcenencrBre XapakTepHBIX B3pbIBOOIAC-
HBIX CBOMCTB XMMMYECKHMX BEIIECTB, a TaKkKe
OTZIENBHBIX HEJIOCTATKOB B TEXHUKE MPOU3BOI-
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CTBa HaMOOJIBINIEE YMCIIO aBapHil MPOUCXOIHUT
Ha TMPENNpPHATHAX, TPOM3BOIIIMX AalleTHIICH,
BOIOPOJI, aMMHAK, XJIOp, CEPOYTIIEPOI, ITHUIICH
U JIpyrye MpOIyKThl OPraHMYECKOro U HedTe-
XHMHYECKOTO CHHTE3a.

XuMuuecKue peanpusitis, Hedrenepe-
palaThIBalOIIME 3aBOJbBI, TPYOONPOBOABI U
CKJIaJpl HE(PTEMPOIYKTOB OTHOCSTCS K CaMOM
OIIACHOU KaTeropuu (A) 1o no>xkapo — 1 B3psI -

bonbmiast yacte aBapuit (oxono 90%)
CBs3aHA ¢ 0Opa30BaHWEM U B3PBIBOM ITapora-
30BBIX cMecel; 57% B 3aKpbITOM armaparype 1
TpybomnpoBoax u 43% B pabourx OMEIICHU-
SIX ¥ Ha OTKPBITBIX YCTaHOBKax [7].

B Tabnuue 8 nmpuBeneHbl CBEAECHUS 110
aBapuiiHbIM coObITHsIM ¢ 2005 roma mo Ha-
CTOSIIEe BpPEMs, TMPOU3OIICIIINEG HA XUMHU-
yeckux npeanpusaTusx r. Cymraura.

BOOITACHOCTH [6].

Tabsmmna 7
ITorepu (mo- | Bpewms nuxBu-
Jlara aBa- KomunuecTro
prm COTPYNEHEOB Kpatkoe onucanue aBapuu rudmme, pa- | Januu nocses-
HEHHBIC) ctBuit UC
1 2 3 4 5
Ha npoussoactee No2 Bo BpeMsi peMOHTHBIX N
2 VIOHS 1 moruGmii 3a KOpoTKOE
2006 . 2900 pabot Ha TpaHChOpMaTOpe MPOU3OIIIIA aBa- BpeMs
pust. ABapusi HOCHIIA JIOKAJIbHBIN XapakTep
4 mas 2007 Ha 407 xotne 10 uexa Bo Bpems cBapounbix | IloTepreBuiux 3a KopoTKOE
N 2928 paboT npowusoren nosxap. ABapust HocuIa HET BpeMst
JIOKAJIbHBIN XapakTep
26 oxTaGps W3-3a yTeuku B 3aTBOpE 55 yCTaHOBKH MpO- Torepnesmux |  3a kopoTkoe
2007 1. 2928 n3BojcTBa No5 MPOU3OILIEN TIO3Kap. ABapus et BpeMs
HOCHJIA JJOKAJIBHBIH XapakTep
Bo BpeMs pa3pe3aHus BBIBEICHHBIX U3 3KC-
9 anpenst 2474 IUTyaTaluy BOJSHBIX XOJOAWIBHUKOB Tpo- | IloTepreBmux | 3a kopoTkoe
2009 r. M301IeN ToXKap. ABapusl HOCUJIA JIOKaJIbHBII HET BpeMs
Xapakrep
Ha scrakane 3amonHeHus-oTKauky HeTH 7-
20 ampenst 2474 TO IIeXa M3-3a yTe4ueK B Hacoce npousomren | [lorepneBmux | 3a KOpoTKOe
2009 r. no>kap. ABapusi HocuJjia JIOKaJIbHbIN Xapak- HET BpeMs
Tep.
140-om kotiie ToBapHoro napka Nel mexa Ne7
26 utons 2520 MIPY CaMOBO3TOpaHuy coeaunenus tepudopa | IToTepreBmnx 3a KOpoTKOE
2010T. MIPOM301LIEN IMoXKap. ABapHs HOCHIIA JIOKAJIb- HET BpeMs
HBIH Xapakrep.
[Tpu npoBeneHnn ounucTHBHIX padboT B 305 em- | 3-e yenoBek
14 cents6- 2520 KOCTH M 3 YCTaHOBKH 4-TO MIPOU3BOJICTBA pa- MOTYYHIN 3a KOpoTKOE
ps2010T. 0oume He NCTIOBL30BaJH 3aIUTHBIC PECTIMpa- | JISTKOE OTPaB- BpeMs
TOpBL. ABapHs HOCHJIA JIOKaJIbHBIM XapakTep. | JICHWE OT rasa

B3pbiBacMOCTh MAPOBO3AYIIHBIX CMECEN
XUMHUYECKUX BEILECTB SIBIISIETCS OJHUM M3 HC-
XOJIHBIX JIAHHBIX TIPH BBIOOPE KOHCTPYKITHIA
3MaHAA U COOPYXKEHH, TEXHOJOTHYECKOrO
000pyIOBaHMUS, IEKTPOAIIapaTyphl, CPEICTB
aBTOMAaTH3aIMK W TPAHCIIOPTa, MPHOOPOB KOH-
TPOJSI U CUTHAIM3ALMH, NPOTUBOABAPUMHBIX
CPEJCTB, BEHTUISILIMOHHBIX CUCTEM U JIPYTHX.

Jl1st OLIeHKH B3pBIBO— U ITOYKAPOOIIACHO-
CTH Ta30B U IMApOB HCHOJIB3YIOT CIEIYIOIIUE
MOKa3aTeu: MpENEbl BOCIUIAMEHEHUSI B BO3-
JyXe, TEMIIEpaTypy BCIIBIILIKH, BOCIITIAMEHEHUS
U CaMOBOCIUIAMEHEHUS, KaTETOPUIO B3PBIBO-
OMACHOCTU CMECH, MUHUMAIBHYIO 3HEpPIHIO

3aKUT'aHUsl, MUHUMAJIbHOE B3PBIBOOIIACHOE CO-
JIep’KaHue KUCIIOPo/ia U IpyTHe.

[TonpoOHbI aHanMM3 aBapuil Ha XUMHYe-
CKMX ¥ HE(PTEXUMUYCCKHX TPEIIPUITUIX U
00beKTax MpuBeeHkI B pabotax B. Mapmarnia
[2], M.B. becuactaoBa, B.M. Coxornoga [7, 8,
9], A.B. Ky3una, I''l. Temmmnckoro, B.H.
FOmkoga [10] u apyrux.

AzepbaiipkaH SBISIETCS MUOHEPOM Hed-
TenoObIuM B MUpE M ¢ Havasia XX BeKa B Azep-
Oaii/pKaHe pa3BUBaIach XUMUYECKast, He(hTeXu-
MUYecKasi W HedrenepepabaThIBaromas Mmpo-
MBIIIICHHOCTb.

B xonie XIX Beka u B Hauane XX Beka B
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baky HedTenpoMBICIIbI Y OTAEIBHBIX KPYIMTHBIX
KOMITAaHUH coveTanach ¢ HerernepepaboTKOM.
21 smBaps 1901 roma Ha HedTenpPOMBIC-
nax OparbeB HoOweid BebxHyn noxkap [11].
3aropenack HeTh, XpaHUBIIAsICS B TPOMa-
HOM OTKpBITOM ambape. J[HO u GOKOBBIE CTEH-
K{ BBIPBITOTO B 3eMiie ambapa ObUIH T'yCTO 00-
Ma3aHbl TJIMHOM, MPEIOTBPAILAOIIEH Ipoca-
yrBaHue HepTH B mouBy. Jst ATOM ke 1enu
ZiHO amOapa ObLIO BCeraa MOKPBITO Ha HEKOTO-
PYIO BBICOTY BOJASHON MOAYIIKOW, KOTOpas
npeoxXpaHsiia yreuky HeTu B 3emiro. Beero
B ambape xpaHmwioch 100 ThICSY TOHH HEPTH.
Jlns Tymenus Takoro noxapa B baky Torza He
UMENIOCh TEXHUUYECKUX CpencTB. Bces macca
He()TH cTaa MporpeBaThCst M K UCXOY TIEPBBIX
CYTOK IPOU30ILIO ee OypHOoe Bckumanue. [ o-
psiiast Macca He)TU BBIILUIECHYJIACh U3 ambapa
yepe3 3eMJISIHYI0 OOBAJIOBKY U XJIBIHYJA OT-
HEHHBIM [TOTOKOM B CTOPOHY MOPCKOT'O 3aJIHBA,

VHUUTOXKasi BCE HAa CBOEM ITYTH. 3aropesimch
coceHue HeTsiHbIe aMOapbl, BCIBIXHYIIH TPO-
NIUTaHHbBIC HEPTHIO JICPEBSIHHBIC BBIIIKH, OTOHb
nepeOpoCHIIiCsl Ha TPOMBIIUICHHBIC 37aHHS,
XKHJIbIC ToMa U Oapaku padounx. Yimiel Yep-
HOTO TOpOJa TMOJHOCTBIO OKA3aJIUCh B OTHE.
[Moxkap mpeKpaTuics TOJIBKO Yepe3 TPoe CYTOK,
Korjga cropena Bcsi He(pTh, HAXOAMBILASACS B
OTKPBITBIX HEPTAHBIX ambapax. Bo Bpewms mo-
xapa moruomu 129 uenosek, 1500 xuteneit
JIAIIAITACH KUJTBSL.

B coBerckuii mepuo nmpoucxoauio Oyp-
HOE Pa3BHUTHE HEPTEXMMHUYCCKOW U HedTere-
pepalaThIBaroIIei IPOMBIIIIICHHOCTH B T. baky
Y Ha ATepoHe.

Co Bropoii monoBuHBI XX Beka OypHO
pa3BUBAIACh XMMHYECKasl MPOMBIILICHHOCTh B
Azepbaiipxane. boul noctpoen r. Cymraut,
IJIc B OCHOBHOM W BO3BOJIIJIMCH KPYITHBIC XH-
MHYECKHE U HePTEXUMUIECKUE TIPEIITPUSITHSL.

Ta0nanna 8
[ara aBapun HasBanue npeanpusatus ag;in Hglr;f P::: Bﬁszd;eglgf:;ﬁﬂ?g 1
1 2 3 4 5 6

23 Hos0ps1 2005 1. 3aBox Otunen-IIponunen [Toxxap, B3pbIB - - 3a KOpOTKOE BpeMsl

24 wrons 2006 1. 3aBox Otunen-IIponunen [Toxap - 3 3a KOpOTKOE BpeMsl

15 aBrycra 2006 r. 3aBox Otunen-IIponunen B3pois - 1 3a KOpOTKOE BpeMsl

30 ampens 3aBoJ1 MOBEPXHOCTHO- Xumuyeckoe - 2 3a KOpOTKOE BpeMsl
2006 T. aKTUBHBIX BEIIECTB OTpaBJICHUE

23 ceHTAOpA 3aBoJ1 MOBEPXHOCTHO- Xumuyeckoe - 18 3a KOpOTKOE BpeMsl
2006 T. aKTUBHBIX BEIECTB OTpaBJICHUE

29 nexabps 2006 r. 3aBox Otunen-IIponunen B3pois - 6 3a KOpOTKOE BpeMsl

19 mas 2006 1. Kopnopanust Crannapt [Toxap - - 3a KOpOTKOE BpeMsl

Jlero 2007 r. CyMrauTCKuil XuMU4ECKUi B3pois 2 - 3a KOpOTKOE BpeMs

3aBOJ

23 mrons 2007 r. 3aBox OtuneH-IIponunen B3pois - - 3a KOPOTKOE BpeMsl

19 nrons 2007 r. 3aBoxa Otunen-IIponunex Ioxap - - 3a KOpOTKOE BpeMst

28 suBaps 2008 T. 3aBoxa Otunen-IIponunex B3peis 1 1 3a KOpOTKOE BpeMst

11 ¢enpans 2008 . A3KOMIO3UT Ioxap - - 3a KOpOTKOE BpeMst

22 okTsi6pst 2008 r. | MHCTUTYT NOJIMMEPHBIX Ma- Ioxap - - 3a KOpOTKOE BpeMs

TEpUaIOB

14 mapra 2008 . A3KOMIO3UT Ioxap - - 3a KOpOTKOE BpeMst

16 suBaps 2009 r. 3aBoJ; MOBEPXHOCTHO- Xumuueckoe - 1 3a KOpOTKOE BpeMs
AKTHBHBIX BEIIECTB OTpaBIICHHE

1 ampesst 2009 . 3aBoj OpraHN4IecKOro CHH- [Toxap, B3pBIB - - 3a KOpOTKOE BpeMs

Te3a

27 mronia 2009 . 3aBoJ MpucagoK IToxap - - 3a KOpOTKOE BpeMsi

3 mronsg 2009 . 3aBox DtuneH-IIponmnen B3peiB - 4 3a KOpOTKOE BpeMsi

22 staBapst 2010 1. 3aBon Otunen-Ilponunen [Toxap - - 3a KOpOTKOE BpeMsi

5 okTsa6ps 2010 r. 3aBoJ1 DTHUIICH-TIPOITHIICH B3pris - - 3a KOpOTKOE BpeMsi

2011 r. CynepdochaTabii 3aBoJ B3pris - - 3a KOpOTKOE BpeMsi

2012 r. 3aBon OtmieH-IIponmien B3psiB, moxkap - 1 3a KOpOTKOE BpeMsi

B coBerckuil nepuoa Ha INPENIPUATUAX
XUMHAYECKOM, Hedrexumudeckod u Hedrere-

pepadaThIBAOIIEH MPOMBIIUICHHOCTH HaOJIFO-
JTAMCh aBapUH MEJIKOTO M CPEIHErO MAcCIITa-
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06a. Ho Hamo ormerwTh, BOIpPOCAM TEXHUKH
0€30IMacCHOCTH YIEIISUIOCh OOJBIIIOE BHUMAHHUE,
KaK Ha TOCYJapCTBEHHOM YPOBHE, TaK W B Ca-
MUX TIPEATPUSITHSIX.

Boneimoii Bkiag B o0ecieueHnu Oe3omnac-
HOCTH B HedTenepepadaThIBAOIIMX TPE/IpHU-
ATHSAX BHECITM HCCJICIOBaHMUS, MIPOBE/ICHHBIC B
AszepbaitpkaHcKoM HEe(DTIHOM Hay4YHO-HCCIIe-
JIOBAaTEIICKOM WMHCTHTYTE 110 TEXHUKE 0e30 -
MACHOCTH.

Pacnpeueﬂeﬂne IKOHOMUYCCKHUX
moTephb Mo TUNMAM aBapnifl

Tabauna 9
Tum aBa- | Ymep6, | Cymmaproe Cpennuii
pun % KOJIMYEeCTBO | ymepO Ha aBa-
aBapHui PHIO, MHJTHOH
JI0JTapoB
Ioxxapsr 36 62 36,1
B3peBe 35 59 59,6
00JIaKoB
B3phiBbI 25 43 33,6
Hpyrue 4 6 24,7
HTtoro 100 170 38,5

Hano orMernts, 4TO OTCYTCTBHIO KpYyII-
HBIX aBapuil Ha MPEINPHUATUSX XUMHYECKOH,
HedTrexuMudeckod Hu HedTenepepadbaThiBaro-
1€l TIPOMBIIIJIEHHOCTH B OINPEAEIIEHHON CTe-
MIEHU CIIOCOOCTBOBAIM COLMATIBHO-TIOIUTHYEC-
KUE TepeMeHbl, Mpousolenmme B AsepOaii-
mkane B koHile XX croaerus. Pazsan CCCP
NPUBEJT NPAaKTUYECKH K OCTAHOBKE IPOM3BOJ-
CTBa XMMHUECKUX M HEPTEXUMHUYECKUX IPEa-
NPHUATUAX, B KOTOPBIX K TOMY BPEMEHH 000pY-
JIOBaHUE HE TOJIBKO MOpPAIbHO, HO U B TEXHU-
4ECKOM CMBICIE ycTapeno. B cBsa3u ¢ 3tum mo-
TEHIMAJ aBapUITHOM OMACHOCTH HA ATHX IMPEJ-
NpUsTHSX pe3ko Bo3poc. IlomyunB He3aBucH-
MocTh A3zepOaiimkaHckas Pecrybmiika cBoro
HAyaJbHYI0 3KOHOMUYECKYIO CTPAaTeruio CBs-
3a5a ¢ pa3BuTHeM HedTsHOU orpaciu. Hapas-
HE C pa3BUTHEM He(TSIHOM OTpaciy Havajia
BOCCTAHABJIMBAThCsl Herexumuyeckas, Hed-
TeriepepadaTpiBatoias M XUMUYECKast Mpo-
MBIIIIEHHOCTh. OCOOEHHO 3TH IMPOLIECChl MH-
TEHCU(HLIPOBATINCH TIOCIE BO3BpAILCHHS K
PYKOBOACTBY A3zepOaiimkana [.A.AmmeBa, Ko-
TOpBI Bcerjga yAensul OoNbIIoe BHHMaHHUE
Pa3BUTUIO XMUMUYECKOW, HEPTEXUMUUECKOU U
HedrenepepabarpiBatomieli  otpaciu.  beum
MOATMCAHbI OOJIBIIINE KOHTPAKTHI C BEAYIIUMU
MHUPOBBIMH KOMITAHUSIMH, 3aKYyIUIEHbl M BHeE-

JIPEHbI HOBBIE COBPEMEHHBIC TEXHOJOTHUH U
00opynoBaHHE, PEKOHCTPYHPYIOTCS CYIIECT-
BYIOIIME U CTPOSATCS HOBbIE MPEIIPHSTHSL.

Ho HecmoTpst Ha 3TO OTAEIBHBIE aBapUU
MEJIKOrO Maciitada Ha OTIENbHBIX XHMHYe-
CKHX, He()TeXMMUYECKUX U HedTenepepadarsl-
BaIOIIUX TPEANPHUATHIX A3sepOaiipkaHa mpo-
ucxoniar. B tabmuie 7 mpuBeneHBI CBENCHUS
1o aBapuiiHbIM coObITHSIM ¢ 2006 110 2010 TO7
Ha bakunckoM HedTenepepabarbiBaromneM 3a-
Boze uM. I'. AnueBa.

beuto ycTaHOBIIEHO, UTO B HE(PTEXUMU-
yeckoil M HedrenepepadarbiBarolieil mpo-
MBIIUIEHHOCTH TPSIMbIE TIOTEpU OT aBapuid
HaxonaTcst B cooTHomeHuu 1:30 ¢ peanbHbI-
MU PacxoJaMu OT HOTepb. DTO OOCTOSITENb-
CTBO BO MHOIOM OIpeJenseT H3MEHEHUe
CTpaTeruu MOBEJCHUS B OTHOIIIEHUH BOIPO-
coB 0€30MacHOCTH JUIsl OOJBIIMHCTBA PUPM,
paboTaronux B HEPTEXUMHUICCKOM KOMILICK-
ce. Haubonee momHO cCHEKTp 3KOHOMHU-
YECKUX MOTEPh MPU aBapUsIX OMHUCaAH B pabo-
te [12]. B nanHOM wHccienoBaHUM TpOaHa-
mu3upoBanbl 170 aBapuii ¢ MaKCHMaTbHBIMH
SKOHOMHUYECKUM TnoTepsMH 3a 30-1eTHHit
nepuoA (o 1991 roga). B Tabmumax 9 — 12
MIPEACTABJICHBl HEKOTOPBIE PE3YJIbTATHI JaH-
HOT'O HCCJIEI0BaHUS.

Pacnipenesnenns s3xoHoMu4ecknx noreps (%) no
THIIAM aBapHii HA PA3JIUYHBIX NPEeANPHATHAX

Taoauna 10
[peanpusitus 2] ¥ A s 2
A2 | 88| X
HedrenepepabarsiBato- 15 | 48 31 6
1I1€ 3aBOJIBI
Hedrexumnueckue 46 | 17 37 0
3aBOJIBI
TepMunanbst 22 | 44 28 6
lNazonepepabarsiBatomyue o | 40 60 0
3aBOJIBI
IIpoure 0OBEKTHI 7 | 50 36 7

N3 170 aBapuii 123 mnpousouum BO
BpeMst pabOTHI IPEANPHUATHS, OCTATBHBIE — B
NEepUOJl OCTAHOBKHM, ITYCKOHAJaJOYHBIX pa-
6ot u pemonTa. [Ipu 3Tom cpemnuii ymepo
OT aBapuM B HOPMAJIBHOM SKCIUTyaTalllOH-
HOM pexuMme B 1,5 pa3za MeHbIIE MO CpaBHe-
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HUIO C aBapHsAMHU B IEPUOJ OCTAHOBKU WIIH
BBO/JIa IIPEANIPUATHSL.
Pacnpenene}mn IKOHOMMYECCKUX NMOTEPDH IO MpHU-

4YHMHAM BO3HHKHOBEHUH aBapuu
Taoaunma 11

[Ipynuuna aBapuu ITo- Cpenuuii yiep0,
TepH, | MIJUIMOH JOJJIa-
% poB
Mexanmnueckoe paspy- 41 39,0
IICHUE
OmmbKa SKCIUTyaTaun 20 51,8
HewnsectHas npuanHa 18 38,6
Hapymenne permamen- 8 51,1
Ta mporecca
IIpupogHpie KatacTpo- 6 454
[iN3
OmmbKa nmpoekTa 4 57,6
Caborax 3 26,2

Pacnpenesienne 3KOHOMHUYECKHX MOTEPb N0 THIIAM
000py/I0BaHMs, HA KOTOPOM MPOM30LJIA ABAPHUS

BeposiTHOCTh mepBOHAaYaIBHBIX OIac-
HBIX COOBITHI Ha HedTenepepadbaThIBarOIIEM
3aBojie 110 uccienoBanusim A.A. AGpocumo-
Ba [13] mpuBenena B Tabmute 13.

B pa6ote B.A. Akumora u B.M. Konn-
pateeBa-®OupcoBa [14] npuBeneH noaxon K
OIICHKE COIMATIbHO-3KOHOMHUYECKOTO YIIEep-
0a B cy4yae aBapHiHBIX CUTYallMi Ha XUMH-
YEeCKH OITaCHBIX O0O0BEKTaX, BBIIEIIEHEI
CTPYKTYpPHbI COLMAILHO-9KOHOMHYECKOIO
yiiep0a M MOTEeph HACEICHUS W TMPOBEACH
aHAJIM3 Pa3JIMYHBIX MOJXO0JIOB K OI[EHKE CTO-
MMOCTH 4YelloBeuecKol xku3Hu. Ha pucynke
| mpuBeneHa CTPYKTypa COLMAIBHO — 3KO-
HOMHYECKOTO yimepba OT aBapuUHHBIX CH-
Tyalui Ha XMMHUYECKHU OMMACHBIX OOBEKTAaX.

Tao6auma 13
IIpexpaienue nogauu 3.0-10"
Boznyxa B KUII ’
Ommbka onepaTopa 4.0-10%
OTKa3 3aCIIOHKHU B IeYKax 1.0:10™
OTKa3 HacoCcoB 1.0-10%

[pekpaiiienue noja4u 3J1EKTPOIHEPTUA | 3 (1.1

3acopeHue OTBOLHON HACOCHOM IMHUH | 5 5.1()3
b

Taoauna 12
Tumn o6opynoBanus ITotepu Cpenumii
yiiepo, MIH.
JTOJIAPOB

Tpy6ompoBoab! 29 47,6

PesepByapsbl, TaHKH 16 42,7

PeakTopsl 13 67,9

Jpyrue ycTaHOBKH 8 27,3

TexHomoruyeckue 7 26,1
GapabaHbI

Mopckue cyna 4 35,5

HewussectHOE 060py- 7 39,6
JIOBaHHE

Hacocsr — kommpec- 6 29,1

COpBI

TemmooOMeHHUKH 4 23,8

TexHomornueckue 4 58,5
KOJIOHHBI

HarpeBartenpabie 2 18,6

KOTJIBI

EsxeroqHo Ha mpeanpusTHsIX HeTeXu-
MHYECKOI U HedTenepepadaThIBAIOLICH MPO-
MBIIUIEHHOCTH mpoucxoauT ao 1500 apa-
puii, MaTepUaIbHBIN yIiepd OT KOTOPBIX HMC-
YHUCIISETCS COTHSAMH MHWJUTHOHOB JIOJUIAPOB
[13]. Tak kak OTCYTCTBYIOT CHCTEMBI Ipe-
JOTBpAIlEHUS W JIOKAJTHM3AalUH B3PHIBOB U
M0XapOB Ha OJHON TEXHOJOTHMYECKO# ycTa-
HOBKE, TO B3PBIBBI M TOKapbl Ha OJHOM H3
TEXHOJOTUYECKUX BHIOB TEXHOIOTHYECKOTO
000py/IOBaHUS TIPUBEIYT U UX PAacHpoCTpa-
HEHUIO II0 TIPHHIMITY <«IOMHHO» Ha BCEH
TEPPUTOPHUU TEXHOJOTHMYECKOW YCTAHOBKH U
HPEATIPUSATHSL.

OTKa3 perylIupyoIero KjiamnaHa 1,0:10°
Hesepnoe 3ananue pexxnma 1.0-10°
ONepPaToOpoM ’
PasrepmeTn3anus BO3BpaTHOI JTUHUU 8.6-10°
IPOJYKTA ’
PasrepmeTu3anust OTBOIHON JINHUH 8.6-10°
IPOJYKTa ’
PasrepmeTH3anus mi1eMoBOM 8.6:10°
JIMHUH B KOJIOHKE ’
OTpeIB (h1aHIIa BO3BPATHOM JTMHHUH TPO- 1.0-10%
JIyKTa ’
OTpeIB (hraHIIa TAPOBOH JTHHUN 1,0:10*
OTpeIB (haaHIIa OTBOTHOHN JIMHUH 1,0:10*
OTpeIB (hr1aHIIa TUIEMOBOH JIMHUH 1,0:10*
B3pbiB B 6510Ke KOJIOHH 1,0:10°
YparaHHblii BeTep 1,0:10°
3emieTpsceHne 1,0:10°
KoncTpykTuBHBIN nedexT 1,0-10°

KOpIyca anmnapara

CornacHo uccie0BaHUAM, NPUBEICH-
HbIM B pabote [15] aBapuu Ha XHMHUYECKU
OMACHBIX MPEANPUATUAX TOAPA3IEISIOTCS
Ha JaBe Kareropuu. Aapum | xateropum —
3TO aBapUM MPOU3BOJCTBEHHBIX 3/aHUM, CO-
OpYXXEHMH, amnnapaTroB, MalllH, 000pya0Ba-
HUS, OTpaXkaroluecs Ha paboTe Mpearpu-
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ATHSA B LEJIOM WJIM €ro OTIEIbHBIX MPOU3-
BoacTB. Hampumep, aBapuu, B pe3yibraTe
KOTOPBIX YaCTUYHO WJIM MOJHOCTBIO Pa3py-
IIEHbl TOMEIICHUS, METAITIOKOHCTPYKIIHH,
TEXHOJIOTHYecKoe obopyaoBaHue (B TOM
quclie W PE3epBHOE) M TPYOONPOBOJBI,
BCJIE/ICTBUE YETO MOJHOCTHIO MM YACTHYHO
MpEeKpaIieH BBIMTYCK MPOAYKIIUU U I BOC-
CTaHOBJICHUS MPOU3BOICTBA TPEOYIOTCS CIie-
uagbHble accurHoBaHus. ABapuu |l kate-
TOPHUH - 3TO aBapUU MPOU3BOJICTBEHHBIX 3/1a-
HUH, COOPYXEHMH, MalluH, 00Opy10BaHUS,
oTpaxkaroluecs Ha paboTe OTIeNbHOro y4a-
cTka (uexa), oobekra. Hanpumep, xisonkwu,
BCIIBIIIKH, Pa3pbIBbl, 3arOpaHusi, OCTAHOBKH
paboThl OCHOBHOTO OOOpYAOBaHHUS B pe-
3yJbTaTe BHE3AITHOTO OTKIIFOUEHUS JJIEKTPO-
SHEpPruM, mapa, BOJbI, a TaKXKe BBIBOJ U3
CTpOSi KOMIIPECCOPHBIX, Ta3TOJIbAEPHBIX U
BEHTUWJISILIMOHHBIX YCTaHOBOK, CpPEICTB aB-
TOMATHUKH MO YIPABICHHUIO MPOIECCOM MPO-
U3BOJICTBA, HE BBI3BIBAIOINE pPa3pyLICHUS
CTPOUTENbHBIX KOHCTPYKIMI MOMEIIEHHS,
obopynoBanus u KomMMmyHHKanuid. K aToii
KaTeropuy OTHOCST TaKXe BBIOPOC MPOIYK-
TOB MpH CpabaTbIBaHUU TPEAOXPAHUTEIb-
HBIX MEMOpaH | KIJIallaHOB.

ConuanabHO-3KOHO-
MHYECKHii yieponb

Brixon u3
CTpos JIIoNIeH

MarepuanbHbli 1
(MHAHCOBBIN yPOH

VpoH okpyxaromieit
TPUPOIHOM CpesIbl

3arparbl Ha JUKBUAALHIO
aBapHitHO CUTYalUU

Puc. 1 Cmpykmypa coyuanbHo-3K0OHOMUEECKO20
yuepba om aBapuiinblx Cumyayuii Ha XumuyecKku
ONACHBIX 0OBEKMAX.

Pacnipenenenue uncna aBapuit (yOBITOK
OoT Kaxzaoro npessimaer 100 Teicsy mosia-
POB) CO B3pbIBAMHM U MOXKapamMHd Ha XHUMHU-
yeckux npeanpusituax CIIA B 3aBucumoc-
TH OT MPUYKH U3 BOZHUKHOBEHUS IPUBEIEHO
B Tabmume 14 [16].

Haubonpiive wmaTepuaibHble MOTEPH
MPUXOJATCA Ha B3PBIBbI, BBI3BIBAEMBIE I1O-
JoMKoOW oOopynoBaHusi (nmpumepHo 27% ot
CyMMapHOTO 3KOHOMHYECKOro yiuepoa),
omubkamu omnepatopos (Oonee 18%), Hapy-

HICHUSIMH TEXHOJIOTHYECKOTo pexuma (0o-
nee 18%), ommOkamMu B TpoekTe (OKOJIO
12%) u yreukoit razoB B armocdepy (oKo-
10 12 %) [16].

Pacnpenesienne apapuii B 3aBUCUMOCTH OT

NPU4YYH BOSHUKHOBCHUSA

Tabauna 14
B3pbis IToxap
IIpramHa % IIpramHa %
Brixon u3-no
A A Briienenue ra3zos u
KOHTPOJISL XH-
20 | mepenuB orHeonacHeix | 17,8
MHUYECKUX pe- N
. KUJKOCTEH
aAKIUi
[ToBeIIEHHE
JTABJICHUS U 20 [leperpes 15,6
TeMIIepaTypsl
Bosropanue
o0opypoBaHus YTenka B Tpybax u
pyA 18,3 24 11,1
1 BOCIIJIAMEHe- (utuHTrax
HUE OT UCKPHI
IIpeBbiieHuE
aBJICHUSI U OT- OTKa3bl 3JeKTPo000-
A 11,6 P 11,1
Ka3bl B COCylIax PYJOBaHUS
O] JIABJICHUEM
Bo3nukHOBEeHUE
napoBoro obna- | 10 Pe3ska u cBapka 111
Ka
Ommbka omepa- 33 Brinenenue coennne- 44
TOpa ' HUU MBIIIbSIKA '
[poune 16,8 [Ipoune 28,9

Bo3HukHOBEHME aBapuil Ha XUMHKO-
TEXHOJIOTUYECKHX OOBEKTaX aHaIH3UPYIOT
HA OCHOBE OOOOIIEHHBIX MOJIENEH, YUHUTHI-
BAIOIINX W3MEHEHUE COCTOSHUIA paboTOCIO-
cobnoctu [17, 18, 19] 1 mepeMeHHBIX XUMU-
KO-TEXHOJIOTHYECKUX MPOIIECCOB B 00BEKTAX
[20, 21]. TlepemeHHBIMH TIPOIIECCOB SIBIISI-
I0TCS TEMIIEPATyphl, KOHIIEHTPAIIUHA peareH-
TOB, JIaBJICHUS B ammapartax, pacxXxoJbl Tell-
JOHOCUTeNel u Tak aanee. VI3MeHeHne 3Tux
MEPEeMEHHBIX, a TakkKe mepepaboTKy WH-
(OpMAITMOHHBIX CHUTHAJIOB B YCTPOHCTBaX
KOHTPOJISI, YIpPaBIEHUS U aBTOMATUYECKOU
3alTUTBI OTHOCAT K TPOIECCaM MEePBOTO BHU-
na. C moMonipr0 MOJIEeN NePBOro BUIA O~
pPENENSIOT pa3Mepbl MAaIllMH W allaparos,
BBIOMPAIOT PEKUMBI paOOTHI, peniaroT 3aja-
YU YIPaBJICHUS, UCCIEAYIOT BO3MOXKHOCTH
BO3HUKHOBEHUS aBapHil MPU Pa3IMYHBIX TEX-
HOJIOTUYECKUX PEKHUMAaX BCIIEICTBUE Pa3BU-
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THS XUMHYECKOW pEAaKUUH, MHTEHCHUBHOTO
BBIICJICHUSI TEILJIa, YBEITUYEHUSI KOHIEHTpa-
LMY U TaK Jajuee.

W3meHeHne CTpyKTypbl OOBEKTOB XH-
MUYECKOW TEXHOJIOTMH, BbI3bIBAEMbIE OTKa-
3aMHM COCTaBHBIX YacTel, HApPYyLIEHUM IIpa-
BUJI U YCJIOBUH 3KCIUTyaTalluu oO0OpyI0Ba-
HUSl, OIMOOYHBIC ICHCTBUS ONIEPATOPOB, He-
JIOIyCTUMbIE WU3MEHEHUsI MapaMeTpoB OKpY-
JKarOUIEN Cpellbl U IPYTUX BHEIIHUX BO3JCH-
CTBUHM OTHOCAT K MPOLIECCAaM BTOPOI'O BUJA.
Pa3paborano 60bII0e YKCI0 MOJENeH mpo-
LIECCOB BTOPOTO BHUJIA, B TOM YHUCJIE IS TEX-
HOJIOTUYECKOT0 000pYyIOBaHUS XMMHUYECKUX
MIPOU3BOJICTB, YCTPOMCTB aBTOMATUYECKOTO
KOHTPOJIA U YHOPABJICHHS, MPOTPAMMHOIO
oOecrieueHrs aBTOMATU3HPOBAHHBIX CHUCTEM
YIPaBJICHUS] TEXHOJIOTMYECKUMH Ipolecca-
Mu [22]. Ha ocHOBe »THX Mojenel paccyu-
THIBAIOT MOKA3aTeNu HAJEKHOCTH OOBEKTOB,
pemaromx 3aJadyd  pe3epBUpPOBaHUS, 00-
CIIy)KMBaHHE, 0OCCIICYCHHS 3allaCHBIMU Yac-
TAMH.

H.A. Maxyros, P.C. Axmerxanos, T.H.
HBopeuxas u O.H. IOguna cuuraror, yTo
JUISL ONPENIENICHUs] BEPOATHOCTH BO3HUKHO-
BEHUs aBapUHHOW CHUTyalluu HEO0OXOIUMO
OIICHUBATH JIOKAJLHBIE HATPY3KH, IEUCTBYIO-
M€ Ha 3JIE€MEHThI KOHCTPYKIIMH MO JAHHBIM
JNATYMKOB. PeanbHbIe HAarpy3Kd M COOTBET-
CTByWOIIHE UM JehopMaliyd OMPEeNesitoT
BEJTMYMHBI HAIPSDHKEHWH, BO3HUKAIOUIUX B
ANeMEHTaX KOHCTPYKLHMH, YTO IO3BOJIAET
OIICHWBATh HAKOIUICHHE TIOBPEXKICHUN B
nporecce (QYHKIIMOHUPOBAHUS  CUCTEMBI.
VY4er HaKOIJIEHHBIX TOBPEXKICHUA B 3Iie-
MEHTax KOHCTPYKIIMH MO3BOJISIET OLEHUBATH
BEPOSITHOCTh BO3HMKHOBEHUS aBapUUHOU
CUTYyallMd TpPHU MOMOIIM COOTBETCTBYIOIIMX
JIEPEBBEB OTKA30B, pa3pabOTaHHBIX /IS aHa-
JIN3UPYEMON KOHCTPYKLMH [23].
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AHAJIN3 OCHOBHBIX ONIACHOCTEH, pa3BH-
THA ABAPUIHBIX U KaTACTPOPUYECKHX
CUTYalil HA XUMHYECKNX, HepTeXUuMMu-
YeCKHUX U HeprenepepadaTbIBaOIIUX
npeAnpuATUsIX.

AHHOTANIUA

B crarbe npousBeneH noapoOHbBIN crc-
TEMHBId aHalM3 OCHOBHBIX ONACHOCTEH,
aBapuil M KaTacTpod Ha XUMHUYECKUX, HE-

TEXUMHUYECKUX U HedTenepepadaThIBAIOIINX
npennpusaTusx. Kparko onucansl Hanbosee
ONacHble XMMUYECKHE BEUIECTBA U COEIMHE-
Hus. IlpuBomarcs cmocoObl  XpaHEHHS
AXOB, knaccupukanuu NPEANPUATHN TI0
XUMHUYECKOH OMAaCHOCTH, aIMUHUCTPaTUBHO-
TEPPUTOPUATBHBIX €AVHUL] 10 XMMHYECKOU
onacHoctd, AXOB 1o crernenu Bo3eHCTBHS
Ha OpraHu3M 4dejoBeka. PaccMoTpeHns! ¢azbl
pa3BUTHSA XUMHYECKUX aBapUi U TUIIOBBIE
aBapuifHbIC CUTYallUU, CBA3aHHbIE C BBHIOPO-
com AXOB. ABTopom cocTaBiieHa TabiHIa
aBapUMHBIX COOBITUN MPOU3OMISAIINX 34
MOCJIeTHUE TOABl Ha XUMHUYECKUX M HedTe-
XUMHUYECKUX MPeanpusaTusx AszepOaiimkana.
IIpuBOAUTCSA CTATUCTUYECKUN aHAIU3 IIPU-
YYH aBapHil.

BAGIROV K.O.

Kimya, neftkimya vo neftemali miios-
sisalorindo asas tahliikalorin, qazala-
rin v3 falakatlorin inkisafinin tahlili

XULASO

Mogalado kimya, neftkimya vo nefte-
mal1 miiassisolorinda osas tohliikslorin, qoza-
larin vo folakatlorin otrafli tohlili aparilmis-
dir. ©n tohliikali kimyovi maddoalor vo bir-
logsmoalor qisa sadalanib. AKTM saxlanilma
tisullari, miiassisalorin  kimyavi tohliikaya
gOra, inzibati-orazi vahidlorinin kimyavi toh-
likoys gora, insan orqanizmino AKTM tosir
doracasino goro tosnifatlar gostorilib. Kim-
yavi gozalarin inkisafinin fazalar1t vo AKTM
atilmasi ilo bagl olan tipik qozali hadisalor
baxiliblar. Miiallif torofindon Azerbaycanin
kimya vo neftkimya miiossisolorindo son
illordo bas vermis qozali hadisalorin cadvali
qurulmusdur. Qazalarin sabablorinin statistik
tohlili gostorilmisdir.

K.A. BAGUIROV

Analiyze of the main risks, development
of accidental and catastrophic situations
at chemical, oil chemical plants

ABSTRACT
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In the article they give detailed system
analyse of the main risks, accidents and dis-
asters at chemical, oil-chemical plants. They
briefly describe the most poisonous chemi-
cal materials and combinations. They give
the ways of keeping MPCM dividing plants
according totheir chemical risks, administra-
tion-area ones-chemical danger, degree of
influence on mans health.

They consider the stages of develop-
ment of chemical accidents and typical cases
of accidents, linked top the throw out of
MPCM. The other compiled a table of cases
of accidents which have taken place at
chemical and oil-chemical plants in Azerbai-
jan recently. They give statistical analyse of
the reasons of the accidents.

T.A. TALIBOV

Azarbaycan Memarlq va Insaat Universiteti

MOISOT TULLANTILARININ DASINMASININ MUASIR USULU

Sohorin kommunal tesorriifatinda istifa-
do edilon masin vo mexanizmlor uzun inki-
saf morholosi ke¢misdir. Bu masinlardan
muxtalif moagsadlor iiclin istifade edildiyino
g0ro onlarin konstruksiyalar1 da miixtalifdir.
Hal-hazirda sohorlorde miiasir dvriin talab-
lorini 6doyon xiisusi toyinatli kommunal to-
sorriifat maginlarindan istifado edilir. Sohor-
do tomizlik islorinin aparilmasinda sohorin
mohollolor arasi saholorinds, kiigo vo mey-
danlarinda moisot tullantilarinin yigilmasi vo
dasinmasi tiglin miiasir texnologiyalarin tot-
biqi ilo tomizliyin tomin edilmosi aktual vo
halli vacib olan masalslordandir.

Baki goharinin ekoloji cohotdon miihafize-
si liclin sohorin kiicolorinds, mohallalorinds
havani korlayan iy va qoxu az olmalidir. Bu
mogsadlo sohorimizdo miixtolif konstruksi-
yaya va is prinsipino malik olan tullantidagi-
yan masinlardan vo konteynerlordon istifado
edilir. Ancaq bu masinlar miiasir toloblori
O0domir. Bak1 gohorindo kiigo vo mohallalors
tullantilarin y1gilmasinda xiisusi tutuma ma-
lik olan qapagsiz konteynerlordon istifado
edildikdo yay aylarinda konteynerlora y1g1l-
mis maisat tullantilariin iy vo qoxusu otrafa
yayilir. Bundan slave kiigo vo mohallolordo
olan sahibsiz itlor, pisiklor, gomiricilor vo
hotta bazi noév quslar da bu tullantilardan is-
tifads edir, tullantilar1 dagidaraq otrafa yayi-
rlar. Kiigo vo mohollolori tomizloyon kom-
munal tosorriifat ig¢ilorinin is hocmi artir, iy
vo qoxunun otraf miihito yayilmasi tgln
sorait yaranir, sohards yoluxucu xastaliklorin
yayilmasi ilo noticolonir.

Aparilmig aragdirmalar gostorir ki, miix-
tolif Glkolordo torpaga basdirilan gigiyenik
tullanti yigilan konteynerlorin istifadesine
baslanilmigdir. Bu név konteynerlordon so-
horin morkozi meydanlarinda, ohalisi six
olan kiigalordo, prospektlords, bulvarlarda vo
s.istifado etmok miimkiindiir.

Yeni texnologiyadan istifado edilmoklo
moigot tullantilart yigilan konteynerlor torpa-
gin alt hissosino basdirilir. Torpaga basdiril-
mig bazi nov konteynerlor yer sothindon
1,5 m hindiirliikda,yer sathinin alt hissasin-
do iso 1,4 m saviyyade yerlosdirilir. Torpaga
basdirilmis konteynerin qapagi six vo ger-
metik baglanir. Atilan tullantilarin konteyne-
ro ylklonmosi i¢lin onun gapagi ol ilo asan-
ligla agilib kip baglanir. Ona gora do sahib-
siz kigo itlori, pisiklori, gomiricilor, quslar
v s. tullantilardan istifado edo bilmirloar, no-
hayat konteynerds olan tullantilarin dagidil-
Mmamast natico sindo xastoliklorin yayilmasi-
nin miloyyon monada qarsist alinir. Kontey-
nerlorin miioyyan hissasi yerin altinda qaldi-
g1 liclin, bakteriyalarinin inkisaf siirati, kon-
teynerlordon golon iy-qoxu tamamilos azalir,
nohayat moaisot tullantisinin iylonmo soviy-
yasinin qarsist alimir (sokil 1).

Hal-hazirda Baki sahorinds istifads edi-
lon konteynerlarin har birinin tutumu 1,1 m?
oldugu halda, yers basdirilan konteynerlorin
hor birinin tutumu 3...5 m*-na catir. Ogor ov-
vallar ¢oxmortabali binalarin maisot tullan-
tilarinin y1g1lmasi {i¢iin 5...6 odod konteyner-
lordan istifado olunurdusa,miiasir texnologi-
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yadan istifado edildikdo yerin altinda quras-
dirilan konteynerlorin sayi iki-li¢ dofo azalir.

Yeralti konteynerlorin qurasdirilmasi
ticlin lazim olan sahada ekskavator vasitasilo
quyular gazilir, konteynerlor qazilmis quyu-
larda yerlosdirilir, konteynerlorin 2/3 hissosi
bayirda qalmaq sorti ilo otrafi qum vo tor-
pagla doldurulur, saho planlasdirilir, onun
tizorino ¢inqil tokiildiikdon sonra sixlasdiri-
laraq iist hissasino metlax dosonilir vo ya as-
falt ortiiklo ortiiliir.

Sa?cil 1. Tullanti konteunerlarin"tofpcig;z"};
altinda yerlasdirilmasi.

Yero basdirilan konteynerin i¢ hissasi
kiso ilo oOrtiiliir, kisonin yuxar1 hissasi qapaga
baglanir, alt hissosi iso ip vasitosilo baglana-
raq sixilir, tokiilon tullant1 kisonin igorising
yigilir. Tullantinin dasinmasi zamani qapaq
ilo kisonin igorisine y18ilmis tullant1 birlikda
teleskopik qollu manipulyator vasitasilo qal-
dirtlir, operator kisonin ipini ¢gokmokla kise-
nin alt hissasini agir vo tullantt masimin bun-
kerina bosaldilir (sokil 2).

Sakil 2. Tullanti konteunerlorina yigilmis
tullantilarin kran manipulyator vasitasila
masina yiiklonmasi.

Tullantidan bosaldilmis kisonin alt his-
sosi ip vasitesilo sixilaraq kip baglanir vo
konteynerin qapagi manipulyator vasitasilo
yeno konteynerin i¢arisindos yerlosdirilir. Tul-
lant1 yi1gilan kiso yliksok mohkamliys malik
olan materiallardan hazirlanir. Konteynerin
igarising yerlosdirilmis kiso elo baglanir ki,
onun igorisine y1gilmis tullantilar konteyne-
rin daxili hissasino kegmaosin.

Yeralt1 konteynerlorin miixtalif nov va
konstruksiyalart mévcuddur: bunlardan Silo-
Citybin, Biosilo - Citybin, SMART v5 s. nii-
munalorini misal gostormok olar. Bu nodv
konteynerlor bir nego hissodon ibaratdir. On-
larin osas hissasi olan plastik stokan korrozi-
yaya davamli polietilen materialdan, qapaq
hissasi zorboays davamli polietilendon, kon-
teynerlorin dovrosi iso paslanmayan polad-
dan vo yaxud da aliiminiumdan hazirlanir.
Konteynerlor tamamilo germetikdir, tikis
yerlari oxdur va temperatur doyisikliyina da-
vamlidir. Divariin qalinligi 10 mm dir. On-
larin mohkomloasdirici gabirgalardan hazir-
lanmasi konteynerin kipliyini bir daha artirir.
Polipropilendon va xiisusi hopdurulmus ma-
terialdan hazirlanmig  tullantilar  yigilan
kisolorin istismar miiddoti 5 ildir.

Miiasir toloblori  6doyoandorinlosdirilmis
konteynerlordon istifado edilmasi naticasin-
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do sohorlorin mohalla,kiigo vo meydanlarin-
da sanitar tomizliyin qorunmasi tomin olunur
vo ohaliyo gostarilon xidmatin soviyyesi yiik-
solir.

Acar sOzlar: yeralti konteyner,kran ma-
Nipulyator, maigat tullantisi, konteyner qapa-
&1, tullanti kisasi.
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T.A. Taabi00B

COBpEMeHHbIe METOAbI MEPEBO3KU
OBITOBBIX 0TX0/10B

Pe3rome

* OHU HE HYXHAIOTCS B TaKUX 00s3aTesb-
HBIX DJIEMEHTaX JJIsl KOHTEHHEPHBIX IIIO-
IaJ0K, KaK OTpaKJCHHEe U TBEPJOE IO-
KpBITHE.

* 3HAUUTENBHO DSKOHOMHTCS TEPPUTOPUS
IO/l UX DPa3MEILEHUE, TaKk KaKk OHM IIpe-
BOCXOZAT MO 00bEMY €BPOKOHTEIHEpHI,
HMEIOT BEPTUKAIBHOE PACIOJI0KEHUE U Ha
2/3 HaxoasTCs Mo 3eMJIel, a Mycop B HUX
caM YIUIOTHSAETCSl TOJi COOCTBEHHOW TS-
KECTBIO.

* Ouu rurueHu4Hsl. Jlerkue u ymoOHbIE
KPBILIIKK TPEJOTBPAIAIOT JOCTYI OCaj-
KOB,I'PBI3YHOB M NTHLl K Mycopy. Cieno-
BaTENILHO JIETOM, KOTJla B INIyOUHE TeMIIe-

patypa Oosee HU3Kasi, 3aryyOJIeHHBIA MY-
COp MEHBIIIE MOABEPKEH THUEHUIO, a 3U-
Moii-3amep3anuto  (oOpasyercs 3PdexT
norpe6a).

* CHIXEHHE TPAaHCIOPTHBIX 3aTpaT MpU UX
00CITy)KMBaHUH.

Knroueswie cnosa: 3acnybnennviii KoH-
metiHep, KpaH MAanunyismop, Oblmoegou om-
X00, Kpbluika KOHmeliHepa, MycopHblll gap-
MYK.

T.A. Talibov

Modern methods of transportation
of domestic wastes

Summary

The main advantages in the process of
work:

* They don't need such obligatory elements
for container platforms like protection
and firm ground.

* They do not take much territory to be
placed as they exceed eurocontainers in
volume, they have vertical position and
are on 2/3 underground, and garbage gets
pressed and condensed under its own
weight in them.

* They are hygienic. Light and convenient
covers prevent hit of precipitations,
access for rodents and birds to garbage.
Therefore, in summer when in depth tem-
perature is much lower, buried garbage is
it is less susceptible to rotting, and in
winter — to freezing (it gives effect of cel-
lar).

* Decrease of transportation costs while
their servicing.

Key words: recessed container, cran
arm, domestic wastes, cover of container,
trash apron.

A.K. KORIMOV

NAZIiK LAYLI QURGULARIN ISLONILMOSININ QISA TOHLILI

Durulducu qurgularin effektiv islomosi
qarsiligh vo kompleks sokildo baxilmasi te-
lob olan bir sira faktorlarla toyin olunur.

Bunlara daxildir: ¢irkli sularin torkibi va xii-
susiyyatlari, qurgunun névii vo onun hidrav-
liki parametrlori, istismar texnoloji rejimi
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daxildir. Asili maddslari durulducularda ¢ok-
diirtilmasi, ¢irkli sularin  duruldulmasiin
intensivlosmosi, o cliimlodon onlarin hesab-
lanmasini vo konstruksiyasinin todqiqi tigiin
nozori osaslandirilmasina dair alimlor tors-
findon tokliflor verilib. Onlarin arasinda
M.A.Valikanov, A.lJukov, S.V.Yakovlev,
Q.A.Vasilyev vo s. alimlorini geyd etmok
lazimdir. Bir nec¢o konstruktiv todbirlordon
olverigli hidravliki goraiti yaradan vo 6z real
praktiki doyari ilo secilon 2 islomoni xiisusi
geyd etmak lazimdir. Bunlardan biri Skirdov
J.V. torofindon toklif edilmis horokot edon su
paylayicisidir ki, radial duruldcularda maye-
nin axin corayanligini azaldir, ikincisi is9
Skirdov N.V. vo Ponamarev V.Q. torofindon
toklif edilmis horizontal durulducu {igiin
proporsional su paylayici qurgusudur .

Bir c¢ox todqiqatlar naticosindo miioy-
yan olunmusdur ki, an perspektiv Usulla su-
larin duruldulmasi nazik laylarda hoyata ke-
cirilir. Bu prinsipin totbiqi qurgunun islon-
mosino manfi tosir edon bir ne¢o faktorlarin
aradan gotiirmasine imkan verir. Duruldul-
manin hiindiirliiylinii azaldilmasi, miixtalif
sixligh fazalarm ayirma miiddatini, axinin
turbulyent garigigini, hocmini vo qurgularin
sahosini azaldir vo bununla da ¢irkli sularin
tomizlonma effektivliyinin artirilmasma im-
kan yaradir.

Nazik layli duruldulma prinsipindon is-
tifado olunmasi holo 1934-37-ci illordo Dob-
ryakovun J.F. vo Radzigin V.A. torofindon
toklif edilmisdir. Lakin nazik layli duruldul-
manin praktiki istifadesi daha sonralar si-
naqdan kegirilmisdir. 1950-ci ildon baslaya-
raq “Sell” firmas1 Amerika neft institutu ilo
omokdasliq naticasindo bir sira elmi todgi-
qat islori apararaq paralel maili tobaqge ilo
tochiz edilmis bir ne¢o durulducunun kons-
truksiyasini toklif etmigdir. Movcud horizon-
tal tipli nefttutanlar1 paralel 16vhalor paket-
lori ilo tochiz etmok iqtisadi cohotdon daha
somoralidir vo miimkiindiir . Qabul olunmus
va ¢okiintliniin horakat istigamotine nazaran
sularin nazik laylt durulduculari ti¢ ndve ay-
rilir. Carpaz axinli sxemds ayrilmis ¢oklntl
is¢i su axinina nisbaton perpendikulyar horo-
kot edir. ©ks axinli sxemds ayrilmis ¢okin-
tlniin horokoti is¢i suyun horokotino oks
istigamotlo yonoldilir. Diiz axinli sxemdo ¢6-

klintiiniin vo su axinlarin horokatlori iist-listo
distir. Qurgularda asl ig¢i su aximinin hora-
koti Klassifikasiyasina goro nazik layli qur-
gular 2 prinsipial grupa ayrilir: — horizontal
su horokoti ilo maili yuxar1 vo ya asagi su
harakatli.

Hal-hazirda bozi miiossisalordo nazik
layli qurgulardan miixtalif torkibli ¢irkli su-
larin tomizlonmasindon istifado olunur. Ma-
solon, EBARA CORPORATION sirkoti ol-
van metal zavodunun ¢irkli sularin1 kompakt
nazik layli qurguda tomizloyir. Masinqayir-
ma miiassisasinin ¢irkli sularini tomizlomok
iicin FACET INTERNATIONAL Sirkati
nazik layliguxurlu durulduculan toklif edir.
Basqa nazik layliqurgunu ELGA BERKE-
FELD sirkoti toklif edir. 2002-ci ildo respub-
likamizda neft torkibli torpaglarin tomizlon-
mosi li¢lin nazik layli qurgu toklif olunub.
Oxsar konstruksiyali qurgular bir ¢ox inki-
saf etmis Olkolordo istifado olunur. Ancaq
geyd etmok lazimdir ki, qurgunun somarali-
yini artirmaq magsadi ilo 16vhalarin layarasi
mosafalori kigik gobul olunub. Torkibi yiik-
sok mexaniki qarisighi ¢irkli sularin (neft
madoan ¢irkli sular1) belo nazik layda durul-
dulmasi miimkiin deyil, ¢linki layarast mo-
kanlar qisa bir vaxtda lillogocokdir ki, bu da
0z novbasinds duruldulma prosesini pozacaq
vo naticads qurgunu siradan ¢ixardacag.

Nazik layli qurgular, biitiin durulducu-
lar kimi is¢i hacmlordon, supaylayici hisso-
don, sudan ayrilan c¢irklonmolorin yigma
hocmindon vo su yigan avadanligdan iba-
rotdir. Qeyd edok ki, nazik layli duruldulma
prosesi naticasinds ¢irklonma fraksiyalarinin
xiisusi ¢okisi sudan az oldugundan l6vhale-
rin altinda, agir ¢irklonmalar iss - 16vhalorin
Ustiinde toplasir. Lovholorde yigilmis cirk-
londiricinin toplanma yerlorino nagli ii¢iin
onlara miioyyon maillik verilir. Gostorilon
qurgularin tadqiqatina, konstruksiyalarin se-
Gilmoasino vo onlarin istismarina hosr olun-
mus tohlillor gostarir ki, nazik layl duruldul-
ma prosesinin vo onun togkilinin sadsliyino
baxmayaraq, malum konstruksiyali qurgular-
da istonilen tstiinliiklori oldo etmok miimkiin
olmur. Bizim 6lkads vo demak olar ki, xaric-
do asili maddolorin nazik layda sudan ayril-
masmin praktiki tocriibslori noticasindo
muyyon edilmisdir ki, nazik layli qurgularda
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moOvcud durulduculara xas olan ¢atismazliq-
lar da miisahido olunur. Bunlara ilk novbo-
doa: qurgunun canli en kosiyi iizro supayla-
manin miintozom va barabar paylanmasinin
murokkabliyini, ayrilmig ¢okiintiilorin 16vho-
larlo nogl edilmasi va naticodo ¢irkli sularin
etibarli tomizlonmasinin tominatini aid etmok
lazimdir. Layli qurgularda ayirma prosesinin
on ciddi ¢atismamazligi dovrovari [6vho ara-
st mokanlarda suyun geyri-miintozom paylan-
masidir.

Axinin maili harakatinin tomin olundu-
gu nazik layli qurgular istehsalatda on genis
yayilmis hesab olunurlar. Bu iso onunla izah
olunur ki, maili durulducularda horizontal
durulduculardan forqli olaraq axinin harakoti
zamani sulardan ayrilmis  ¢Okiintiilorin
konarlagdirilmas: xeyli asanlagir. Bundan
basqa bir neg¢o miislliflor torofindon geyd
olunub ki, suyu maili horokat edon duruldu-
cular, horizontal durulducularla miiqayisado
hom somorslidir hom do az yer tutur. Hal-
hazirda ABS-da, Ingiltorodas, Fransada, Al-
maniyada, Yaponiyada, isve¢ds, Hollandiya-
da vo bir sira yiiksok inkisaf etmis dlkolordo
muxtalif torkibli ¢irkli sularin tomizlonmasi
iciin belo konstruksiyaya malik durulducu-
lardan istifado olunur. Lakin gobul edilmis
supaylama tsullar1 bu ciir konstruksiyali
qurgularda hidravlikanin qanunlar ilo uzlas-
madigina gore, nazik layli qurgularda suyun
maili harokoti, qurgunun tam isg¢i hacminin
istifadoesini tomin etmir. Nazik layli durul-
ducu qurgularda bir nega ¢atinliklorlo mov-
cuddur ki bu da asason suyun miintozom la-
yarast mokanlarda paylanmasi vo bu mokan-
larin lillosmasindon ibaratdir. Son 10 il or-
zindo bizim &lkado nazik layli qurgularin
tokmillosdirilmosine dair hortorafli todqiqat-
larin aparilmasina baxmayaraq qurgularin
genis istifado olunmasina hoalo do nail olun-
mayib. Bu islorin todgiqatlar naticoelorinden
molum olmusdur ki, belo qurgulart totbiq
edorkon, cirkli sularin xiisusiyyetlorini vo
cirklonmolorinin xassalorini nozare almagq la-
zimdir. Torkibi yiiksok mexaniki qarisiglart
ilo farglonan, neft-moadon ¢irkli sularinin to-
mizlonmasi ti¢lin nazik layli qurgulardan is-
tifadosi zamani paralel 16vholorin lillos-
dirilmasinin qarsisini almaq ii¢lin lazimi tod-
birlor gorilmolidir. Miigayiso {¢iin Kiris

neftayirma zavodunun horizontal nefttutan-
lar1 paralel l6vholor paketlori ilo tochiz
olunmuslar. Molumdur ki, zavodda omalo
golon ¢irkli sularda agir asili maddslarin
miqdar1, madon ¢irkli sular1 ilo miigayisads
gat-qat asagidir . Alti ayliq fasilosiz istis-
mardan sonra molum olmusdur ki, maili 16v-
halor tizorinds y1gilmis ¢okiintllor, sularin
tomizloma prosesino mane olmur vo tomiz-
lonan sularda neftin miqdar1 artmir. Cokun-
tiilorin 6zlorini miixtolif sokildo aparmasi bir
daha tosdiq edir ki, nazik layli qurgularin pa-
rametrlorinin  vo texnoloji is rejiminin
secilmasindo ¢irklondiricilorin torkibini vo
tobiotini nozoro almaq lazimdir. Lovholor-
aras1 bosluglarin hocmi, paralel 16vholorin
maillik bucagi vo uzunlugu, suyun istigamati
va harakat siirati, hotta 10vhalorin materialla-
r1 kimi hesab1 parametrlori, miivafiq cirkli
suyun ¢okiintiilorinin xarakteristikasi reqla-
mentlosdirilmalidir. Masalonin holli  Ugln
konstruktiv cohdlor do gostarilib. Neft-mo-
don ¢irkli sularinin nazik layli durulducuda
¢cOkmosi zamani onun 16vholorinds amoala
golon ¢okiintii qatinin plastik-6zull xassalori
digor tosarriifat qurgularinda yaranan ¢okin-
tllorin xassalorindon koskin siiratdo forg-
lonir. Neft-modan ¢irkli sularinin ¢okiintlilori
miirokkab, cox komponentli vo polidispers
sistemdir. Onlarin torkibi kvars, gil hissocik-
lori, mixtalif minerallar, neft, duzlagsmalari,
parafin, seresin vo bir sira basqa elementlor-
don ibarotdir. Bu az horokatli sistem baslica
olaraq, onun reoloji xassolorindon asilidir.
Cokiintiilorin tobiotinin toyini vo onlarin ma-
ili 16vholordo horokoti hal-hazirda ¢ox az
tadqiq olunan saholordondir. Nazik layl du-
rulducuda neft-modon ¢irkli sulariin tomiz-
lonmosinin mithiim praktiki ohomiyyot kosb
edon is¢i durulducunun artirilmasi, hacmlo-
rin ayrilan ¢okiintiilorin lillogsmoasi masalalo-
rinin 0yronilmasino daha ciddi yanasmagq la-
zimdir.

Nazik layli duruldulma prinsipinin pers-
pektivliyi onun genis sahalords, xiisusonds
gillarin, lopavari ¢okiintiilorin, lil qarisiqla-
rin ¢okdiiriilmosindo istifadosine gotirib ¢i1-
Xarir. Bu halda qurgunun konstruktiv para-
metrlorinin  secilmosino ehtiyatla yanagmaq
lazimdir. Paralel 16vhalora ¢okon vo az sixli-
&1 olan strukturlarin tutdugu hocm nozoro
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alinmalidir, oks halda 16vhoalorarasi boslugla-
rin ixtisart qurguda hidravlik rejimin pozul-
Masina sabob ola bilor vo yaxud da tomiz-
lonmis sularla ¢okiintiilor do aparila bilor.
Hor iki hal qurgunun somoraliliyi koskin
azaldir. Neft hissociyinin maili 16vho arasin-
da horoksti mosolosine do baxilib. Lakin
burada ayri-ayr1 neft hissociklorinin harokoti
gostorib ki, maili 16vho altinda omoalo golon
neft qatinin aximin mévcudlugu todqiq olun-
mayib.

Nazik layli qurgularin 16vho materiali-
nin imumi sothi aktiv korroziya miihiti ilo
tomasda olur. Neft quyu mohsulunun korro-
ziya aktivliyinin artmasi lay sularinda bu va
ya digor ionlarin olmasi ilo slagodardir. Kor-
roziyanin an qorxulu agentlori kimi kiikiirdli
hidrogen, oksigen sulfat barpa edici bakteri-
yalar1 geyd etmak olar. Ona gors do 16vhaler
tictin elo material secilmoalidir ki, bu materi-
alin sothi korroziya dagintisina qarst lazimi
gador davamli olsun. Oks halda aqressiv mii-
hitlordo 16vholors ¢6kmiis az horokatli siste-
Minin siiriismasi ¢atinlagacaok, 16vhalorarasi
bosluglar lillosacok vo naticodo nazik layh
duruldulma prosesi pozulacag. Goxlu mig-
darda siradan ¢ixmus lovholorin tez-tez do-
yisdirilmasi qurgunun istismar xarclarinin
artmasina sabab olacaq. Bunu aradan gotiir-
mok {igiin bir ¢ox miialliflor 16vhalorin kor-
roziyaya davamli materiallardan hazirlanma-
sint toklif edirlor: viniplastdan, korroziyaya
ugramayan poladdan poliefir siisodon, epok-
sid gatran ilo Ortiilmiis metaldan, plassmast-
dan, armirlonmis siiso lifdon. Bu giino kimi
neftli sularin aqressiv miihitinin 16vhs mate-
riallarina vo onlarin sothinin kolo-koturliyu-
no olan tosiri todqiq edilmayib. Yuxarida
toqdim olunan tohlillor gostorir ki, neft-mo-
don ¢irkli sularmin nazik layda somors ilo
duruldulmasinin praktiki siirotdo hoyata ke-
cirilmosi vo nazik layli qurgularin somorali
konstruksiyalarin islonib hazirlanmasi tigiin
bir sira genis tadqiqat islori aparilmalidir.
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A.K. Kepumos

Kparkuii anajau3 pa3BuTus
TOHKHX CJIOMCTBIX CTPYKTYP

PE3IOME

B cratee paccmarpuBaercs BOIPOCHI
MOJEPHU3ALMA OCTauBAaHUS B TOHKOCIOM-
HOM OTCTOWHUKE. B pe3ynbrate aHain3oB
BBIBJIEHBI HEJIOCTATKU YCTPAHEHHEM KOTO-
PBIX MOXET OBIT obOecrieueHo >PHEeKTUBHOE
ocrauBaHue. I[IpennokeHbl NEepCrEeKTUBHbBIC
METO/IbI YIYYIIEHUS MPOLecca OCTAUBAHUS.

Ha ocHoBaHnum cpaBHEHUH TOpPU30H-
TAJIBHBIX WM BEPTUKAIBHBIX OTCTOMHUKOB,
BBIBJIIEHO IIPEUMYILIECTBA MEPBBIX.

A.K. Kerimov
A brief analysis of the development
of thin-layered structures

Summary

In article it is considered questions of
modernization of an ostaivaniye in a thin la-
yer settler. As a result of analyses shortcom-
ings by which elimination are revealed the
life can the effective ostaivaniye is provided.
Predlezhona perespektivny methods of im-
provement of process of an ostaivaniye.

On the basis of comparisons of horizon-
tal and vertical settlers, it is revealed pre-
mumushestvo of the first.
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) MURSOLOV A.9., QONBOROV E S. )
MUXTOLIF FORMALI SVAY DAYAQLARININ QRUNT MUHITINO
GORO YUKGOTURMOYO HESABLANMASININ TODQIQI

Qrunt miihitindo yerlogdirilon svaylar
tikilmo texnologiyasina vo digor texniki gos-
taricilorine gora miixtalif formalarda olurlar:
dirok svaylari, gabiqvari svaylar, qruntun
qazilaraq ¢ixarilmasi: vo betonun vurulmasi
ilo tikilon svaylar, calinma asma svaylari, pi-
ramidal, trapesiodal, rombsokilli vo vintvari
svaylar [1] .

Svaylarin  yiikgétiirma  gabiliyyatino
hesablanmasinda asas problemlordon biri do
onlarin 6z ¢okisinin nozors alinmamasi vo
asagl ucunun oturacaq hissosinin formasin-
dan asil1 olaraq iiziinlin sahosinin daqiq ta-
pilmamasidir.

Dirok svaylarmin asagi ucu qaya,
yaxud azsixilan qruntlara borkidildiyinden,
onun ne¢o lay1 kasib kegmosino baxmayaraq
svaya osas miiqavimot bark qrunt torafindon
gostarilir vo onun yilikgbtiirma gabiliyyatini
asagidaki sortdon toyin etmok toklif olunur:

N +G, <Ky.RA 1)
burada: N - svaya xarici tosirlordon diison
saquli qlivve; G,- svayin dairovi en kosikli
¢okisi olub, asagidaki diisturla hesablanir:

2 2
Gs: ﬂ‘;h_,_lﬂd;gctgg y =
4 3 4 2 2
(2)

d? d a
_;/T(thgctg Ej

h, d vo y - uygun olaraq svayin uzunlugu, en
kosiyinin diametri vo materialinin hocmi
¢okisidir; « - svayi asag1 konusvari ucunun
topa bucagidir (sokil 1); K — grunt mihitinin
geyri-bircinsliyini nozoro alan omsal olub,
bircinsli qgruntlar tcin K =10, qeyri-
bircinsli gruntlar Gglin K =07 gabul olunur;

7. - qrunt miihitindo svayin is soraiti omsali
olub, y.=10 gobul edilir; R — svayin asagi
ucunun qruntun hesabi miiqavimoti olub,
calimma {isulu ilo tikilon biitlin formali
svaylar Giclin R =2000t/m? olur (qaya vo

azsixilan gruntlarda); A - svaymn asagi ucu-
nun iiziiniin sahosidir:

1 d a m? o
A==z -—ctg —=—-Ctg — 3
2 2 g2 4 g2 )

(3) vo (4) ifadalorini (1)-do yerino
yazsaq, alariq:
2 2

7d d a 7d a
N+y—/|h+—ctg=|<Ky.R -—ctg =,
4 4( 6 gz) e T3

2

d a d a
N <—| Ky Rctg ——%| h+—ctg — 4
4[n g - 7( +6092ﬂ (4)

Dirak svaylarmin yiikgdtiirma qabiliy-
yatinin tomin olunmasi {igiin saquli N qiiv-
vasing gora (4) sorti ddonilmalidir.

R=Ra_ (Q_b . 1,5} 5)

yg b

burada: R, - su ilo doymus voziyystds olan
qaya qruntunun biroxlu sixilmada miivaqqoti
miigavimatinin orta arifmetrik qiymoti; y,-
gruntun y =14 qobul olunan etibarliliq om-
sali; h, - gabigvari svayin qaya qruntuna
barkidilmosinin hesabi dorinliyi; d-belo

svaylarin qaya qruntunda borkidilmosinin

xarici diametridir.
v

Dieax Syagenn

e R R
a7 @ e
y N M N a
‘ f o .
P le o . .
°
P

/}"- ’ -. ’ ‘l 14] iﬂ- '-

A
&
~ A
\R R
A oA
N

AooAa o oady A A
A A, A

\" D . ~ | s G \,57

\\( N Y3\\ NS

N ) O .
b K [[ \A . o \ ) =" \A

SN NIk

. \ \L“ ° * N

; AT AKX

A E G
:AQCL:ZQA,\AQV)AR//
A A A /\A/\.

Sokil 1. Iti uclu dirak svaylarinmin
yiikgotiirmaya hesablanma sxemi.
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Qaya gruntuna 0,5 m-don az olmayan
(h, >05m) dorinlikdo borkidilmis, betonla
doldurulma vasitosila tikilon qabiqvari svay
diroklorino onlarin asagi ucunun altinda bu
gruntun hesabi miiqavimoti asagidaki diis-
turla hesablanir:

Qalinlig1 by, daxili ve xarici diametrlori
uygun olaraq do vo d olan gabiqvari svay-
larin barkidilma hissasi ilo birlikdo ¢okisini
asagidaki diisturla tapmagq olar (sokil 2):

M(Mh)

Gy =7p-
dZ —d?) d?
+7/s.m|:ﬂ.( - )I : :|hb = (6)

4 4

:%-[yb(dz —doz)(h+hb)+
+7s.m.hb(d§ _d2 +d§)]

Yy Vem - Uygun olaraq betonun vo sement

mohlulunun hacmi ¢okilori; h — qabigvari
svaym biindvro sothindon qaya qruntuna
godor olan hiindiirliiytidiir.

SVHy/LLlL){lL

N

N

N .
" N .O,D‘ °v< ©
°
AN o) e ;

A Qubgvar divax

LS
/ e

>

>

cea,a N
A ~ A
A .
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Sakzl 2. Qablqvarz dzrak svaylarmm
viikgotiirmaya hesablanma sxemi.

Qabigvari svayin oturacaq hissosinin
sahasi is9

A=Z-(07-02) )

ifadasi ilo toyin edilir. (5), (6) vo (7) ifadalo-
rini (3)-do yerino yazsaq, qabiqvari dirok
svaylari {igiin qrunta gora yiikgotiirmo sortini
asagidaki kimi alariq:

N +%-[7/b(d2 —dZ)(h+ hy )+ yom o (d2 —d? +

+0il 2 rnle a2 (B 5)

9

7 R, (N
N SZ{(dz_d(’z){K%f(d_:H’S]_ )
—yo(nh) =y P02 —d2 +d2)]

(4) ifadosino anoloji olaraq calinma
Usulu ilo tikilon dairovi en kosikli asma
svaylar (sokil 2) ti¢iin saquli N qiivvesino
gOrs ylikgotiirmo qabiliyyati asagidaki sort-
don toyin edilir:

d? a
N < T '|:K7C[J/CR RCtg E +J

4 & d a
+ = vty |-y h+—ctg =
d i:17/Cf| i |J 7( 6 g Z\J:|

burada: ycr, 7. - uygun olaraq svayin asagi

ucunun altindaki vo yan sothindoki qrunt-
larin is soraiti omsal1 olub, qruntun hesabi
mugavimating goro yiiklonmasini nazoro
almagqla xtisusi codvallordon gobul edilir; h;,
fi — uygun olaraq i-ci qrunt layinin qalinlig
va bu laydaki qrunt miihitinin svaymn xarici
sothino hesabi miigavimati olub, biindvro
sothindon baxilan qrunt layindaki gotiiriil-
mis hissalorin ortasina godar olan dorinliya
gbro molumat codvelindan segilir.
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Sakil 3. Asma svaylarin qrunt miihitina
gora yiikgotiirmaya hesablanma sxemi.
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(10) diisturu ¢alinan asma svaylar ii¢iin

n
N +G, < kyc[ch RA + U'Zﬂ/cﬁ fihij (10)
i-1

ifadesindon alinmisdir. (10) ifadesindo u —
svayin xarici sathinin en kosiyi tizro perimet-
ri olub, svay dairovi en kasikli svaylar tgln
u=zd olur. Qazma-tokms iisulu ils tikilon
svaylar iiclin do yiikgotiirmo gabiliyyati (10)
sortindon miioyyonlosdirilir. Ancaq belo
svaylar tigiin (10) ifadesindoki omsallar asa-
gidaki kimi gqobul edilir: y, - svaylar nomlik
doracasi  S,<0,9 olan tozlu-gilli lyosvari
gruntlara barkidildikds 3=0,8, galan hallar-
da 7%=1,0 gabul edilir; ycr - asag1 ucu komu-
flet geniglonmoyos malik qazma-tokmo
svaylar liclin y; =13; asag1 ucu genislon-
dirilmis vo sualt1 tisulla betonlanan belo
svaylar, homg¢inin hava elektrik otiiriici xot-
lorinin svay dayagqlari liglin yz =09 qgobul
edilir.

Qabigvari svaylarda 6zok qruntunun
tam ¢ixarilma halinda, onlarin asagi ucuna
gruntun hesabi miiqavimatinin

R=075 «a, (aly', d + a,a3, h) (11)
svayin ¢akisinin

G~ nald?-d2)  (12)

ifadslorini vo (11) ifadasini (12) sortinds ye-
rina yazsagq, alariq:

N +%7bﬂh(d2—d§)ﬁ7ckx
%[yen 07501, oty d + ayazy,h) |
><%(d2 —d§)+ﬂdiznl:7cﬁ fihi}

1 3 '
N SZ”{%{Z’%R%(&WId T a3y h)x

><(d2 —d§)+4dzn:7cﬂ fihi}_%h(dz _dg)}
i1

(13)

Qabiqvari svaylarin 6zok qruntu ¢ixaril-
madiqda, yani bu svaylar niivali svay oldug-
da, onlarin yiikgdtiirmayo yoxlanilmasi asa-
gi1daki sortdon miioyyon edilir:

N +G, <7, |:7/CR RA +(u+ Uo)ZVcﬁ fihi:| (14)

i=1

Qabirgali qrunt 6zokli svaylarin asagi
ucuna qruntun hesabi miigavimatinin insaat
norma v gaydalarina asason

R=a, (0‘17; d+a,a,7, h) (15)

Ifadosini [16], u=xd vo u,=xd, ifa-

dolorini, (4) vo (5) diisturlarint (6) sortindo
yering yazsaq, alariq:

N < %{J/ck [}/CR a, (aﬂ/ll d+a,a37, h)x
(02 -2 J+-+4(d +d, )

X_znlﬂ/cfi fily _7bh(d2 _doz)}} (16)

burada: «,,@,, a;, a, - Olglisiz omsallar

olub, blindvra qruntunun daxili siirtiinms bu-
cagindan (¢, ) asili olaraq molumat cadvalin-
don segilir; y, - belo svay 6ziillorinin yerlos-
diyi qrunt miihitinin hacmi ¢akisi (su ilo
doymus qruntlarda ylingiillosdirici tasiri ne-
zard almagqla); y, - laylar lizro qruntun orta-
lagdirilmis hocmi ¢okisi olub, svayin asagi
ucundan yuxarida yerloson qruntlar {i¢iin no-
zordo tutulub (hamginin su ilo doymus qrunt
muhitindo yiingiillosdirici tosir nozora ali-
nir); h — svayin yerlogsmo dorinliyidir.

Svaylarin qrunt miihitino gors ylikgo-
tlrmays hesablanmasi lizro apardigimiz tod-
giqatlar gostorir ki, mévcud metodikalardan
forqli olaraq onlarin iizorino diison saquli
yuklarlo eyni zamanda 6z ¢okilori, asagi
ucunun konusvari hissasinin sahasinin daha
doqiq hesablanmasi vo bu gostoricilorin asas
disturlara  daxil edilmosi nozors alinir.
Nozoro alinmayan bu gostoricilor tosiredici
qiymats malik ola bilarlar.

Iddabiyyat
1. MycragaeB A.A. OyHaaMeHTHI Ha MPoO-

CaJI0YHBIX M HaOyXarolux rpyHTax. Moc-
KkBa: «BrIcmiag mkona», 1989, 590 c.
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HccnenoBanue o pacyere Hecymeii

CIMOCOOHOCTH HA TPYHTOBOM
cpeae cBailHOIO onopa

B pa3djiM4HbIX BUA0B

B crarbe paccmoTpena Hecyiiei cro-
COOHOCTH Ha TPYHTOBOM cpele OCTPOKOH-
[IEBOTO U O00OJIOYHOTO CBAae-CTOCK, a TaKkKe
BUCsUEro cBae. JlaHo pacueTHoro ¢opmyrnax
JUIsL  OIlpe/ieJieHHe Hecylled CIoCOOHOCTH
BCEX BUJIOB ITHX CBAcB.

N.Y.MOMMoODOV, M.S.0SODOVA

Azarbaycan Memarhq va Ingaat Universiteti

MUASIR BINALAR UCUN ENERJi EFFEKTIVLI iSITMO
SISTEMLORININ PRINSIPIAL SXEMLORI

Bu giin diinya igtisadiyyatinin prioritet
istigamatlarindan biri kimi tikintida, manzil-
kommunal tasarriifatinda, sonayeda, naqliy-
yatda va s. hayati vacib sahalordo enerji ef-
fektivliyinin artirilmast va enerji effektivli
texnologiyalardan istifads olunmast miihiim
ahomiyyat kasb edir. Bu moagsadilo tikilon
bitun moasir binalar enerji effektivii olmali,

arnq istismarda olan kohna binalar iigiin
enerji auditi apariimali vo onlar sanasiya
olunmalidir. Belo ki, kohna binalar tikilon
zaman onlarin enerji effektivli olmast nazora
alinmayib (hamin binalarin tikintisi zaman
enerji bohrant baslamamuisdi vo bu sababdon
da binalarin xarici qoruyucu konstruksiyala-
rint layihalondirarkon istilik izolyasiya gati-
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min alava olunmast giindalikds olmayib) va
onlarda istifado olunmayan enerji potensiali
cox boyukdur.

Enerji effektivli binalarin layihalondi-
rilmasi va tikintisi-doviatin uzunmiiddatli ti-
kinti strategiyasi ticiin eksperimental mey-
dancanin yaradilmas, istilik-energetik kom-
pleksinin balanslasdiriimis inkisafi, miihon-
dis avadanliglarimin vao materiallarinin is-
tehsalinin enerji qoruyucu texnologiyalari-
min yaradilmasi, yeni istilik izolyasiya mate-
rallarimin istehsali va ondan binalarin ter-
momodernizasiya islorinda istifada olunma-
s1, yeni arxitektura va daxili hacmi - planlag-
dirma sxemlorinin yaradilmasi va s. masala-
larin hallini meydana ¢ixarir. Miiasir dovrda
gevd olunan sahada ¢oxlu sayda xarici tac-
riiba mévcuddur. Son illor Azarbaycanda da
enerji effektivli binalarin layihalondirilmasi-
nin elmi asaslarinin yaradilmasi sahasinda
davamli sakildo todgiqat islori aparilir. Bir
swra xarici kompaniyalarin, tilikti vo layiho-
landirma sirkatlorinin, eloco do binalarda
enerji effektivliyi sahaSinds ixtisaslasan el-
mi-tadgiqat institutlarinin apardigi islor onu
demaya asas verir ki, son zamanlar bu saha-
va digqat daha da artmaga baslamigdir.
Respublikamizda enerji effektiviiyi vo enerji
auditi sahasinda bir sira Beynalxalg layiho-
lar yerina yetirilir, binalarin enerji auditi
aparilir, binalarda istifad> olunmayan ener-
Ji potensialimin migdart miiayyanlasdirilir vo
s. [1].

Miiasir  binalarin  moarkozlosdirilmis
isitmo  sistemlorindo osason asagidaki {ig
sxemdon istifado olunur [2]: saquli birboru-
lu, saquli ikiborulu, horizontal ikiborulu.

Qeyd olunan sxemlorin har birinin Us-
tiin vo catigmayan cohatlori var. Bunlari ay-
ri-ayriliqda arasdiraq.

Layiha¢i vo miitoxassiislor arasinda
bels bir fikir formalasib ki, birborulu saquli
isitmo sistemlori kohnoalib, istismar vo texni-
ki cohotdon effektiv hesab olunmurlar. An-
caq bu sistemlorin do {istiin cohatlori var: eti-
barlidir, az material sorf olunur, hazirlanma-
s1 sadadir, ayri-ayr diiyiinlorin hazirlanmasi
sadadir, detallarin  unifikasiya edilmasi
mumkiindiir, qurasdirilmasi sadodir vo s.
Catismayan cohotlori iso asagidakilardir: bu
sistemlorin 9 martabadon az, 25 martabadon

¢ox olan binalarda totbiq olunmasi moagsado-
uygun sayilmuir, istilik enerjisinin hesabatini
aparmaq vo ona gonaost etmok ¢otindir, hor
bir otaqda ayriliqda tolob olunan temperatu-
run yaradilmasi praktik olaraq miimkiin de-
yil vo s. Ona goro do son zamanlar bu tip
sistemlorin istifadasi dayandirilib [3].

Qoarb olkalorinds ikiborulu sistemlor
daha genis totbiq olunur. Yuxarida arasdiri-
lan birborulu sistemlardon forqli olaraq, iki-
borulu sistemlords istilik enerjisino gonaot
etmok miimkiindiir. Hor bir otagin tempera-
turunu ayriligda tonzimlomok imkan1t mov-
cuddur. ikiborulu sistemlorde adoton asagi-
dan paylanan sxemlar totbiq olunur. Bu iso
onunla izah olunur ki, asagidan paylanan
ikiborulu sistemlords boyiik qravitasiya toz-
yiqi yaranir. Miixtalif mortobalords bi toz-
yigin qiymati miixtalif olur. Martabo artdig-
ca-tozyiqin qiymoati do artir. Bunun natico-
sindos iso istilik dasiyicisinin yuxariya qalx-
masi tomin olunur. Beloliklo, timumilikda
sistemin borabor Ol¢iilii isi tomin olunur.
Ogor verici magistral komorin asagida yer-
losdirilmasi texniki cohotdon miimkiin de-
yilss, onun yuxarida yerlosdirilmasi do
mUmkiindiir. Hor iki borunun yuxarida yer-
logdirilmasi istismar ndqteyi nozarinco mag-
sadouygun deyil. Belo ki, bu halda asagi
mortobade  yerloson qizdirict  cihazlarin
cirklo dolmasi ehtimali boyiikdiir.

Aparilan aragdirmalar  gostorir ki,
istismar, istilik-texniki vo hidrodinamik gos-
toricilora goro mortobalor (monzillor) tizro
paylanan ikiborulu sistemlor on optimal he-
sab olunurlar. Bu sistemlor miixtalif marts-
bali binalarda totbiq oluna biler, istilik ener-
Jisino gonaot etmok daha asandir, estetik vo
istismar cohatdon daha olverislidir. Catisma-
yan cohati is9 qiymatinin baha olmasidir [4].

Layihalondirilmasi vo quragdirilmasi-
nin baha basa golmosino baxmayaraq, son
zamanlar Respublikamizda tikilon miiasir
coxmortabali binalarda oan ¢ox istifado olu-
nan isitmo sistemi — martobalor iizra payla-
nan ikiborulu isitmo sistemloridir. Ona gors
do bu sistemlorin analizi tizorindo daha genis
dayanag.

Mongzillor (mortabolor) iizro paylanan
isitmo sistemlorindo hor bir manzilin sahibi
digor moartobs vo monzillarin hidravlik v is-
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tilik rejimina tosir etmomoklo 6z monzilindo
istonilon doyisikliyi edo bilor. Umumi siste-
min hidravlikasina xalal gotirmadon hor bir
manzilds istilik enerjisine istonilon kimi qo-
naot edilmosi, ayri-ayr1 otaqlarda tolob olu-
nan miixtolif temperatur rejiminin yaradil-
masi1, hor bir monzildo giinos radisiyasinin
istiliyindon effektiv istifado edilmasi miim-
klindiir. Asagidak: sokildo az martobali bina-
lar ticiin monzillor (martabalar) {izra payla-
nan isitmo sisteminin prinsipial sxemi gosto-
rilir (sokil 1).

Sistemin verici va qayidict soyuq §o-
boko su komorlori fordi istilik montaqesi vo
verici istilik komori ilo birlogmisdir. Marto-
balor iizro horizontal paylanan saxo saquli
verici dayaga, o da 6z novbasinda isitma sis-
teminin verici komorins birlosdirilib. Saxalor
189 0z ndvbesinds qizdirici cihazlara birlosd-
irilib. Saquli verici dayaq yerlasdirilmis man-
zillords eyni zamanda qayidici dayaq da yer-
lagdirilib. Qayidic1 dayaq iso sistemin qayi-
dict borusuna horizontal mortobs saxasina
birlosdirilib. 5 vo 8 saquli dayaqlart eyni
manzildaki saxalorin uzunlugunu azaltmaga
imkan verir. Hor mortobadoki saxonin {izo-
rindo monzil istilik montoqosi yerlosdirilib,
bu iso fordi sokilds hor bir monzil {igiin isti-
lik enerjisinin ucotunu aparmaga, hor bir
monzildo xarici havanin temperaturundan
asili olaraq daxili havanin temperaturunu
tonzimlomoya, gilinos radiasiyasi vasitosilo
daxil olan istilikdon, hor bir monzilin daxi-
linds ayrilan metabolik istilikdon, kiiloyin
slrati va istigamatindon effektiv istifado et-
moyd, Vo bununla da kiilli migdarda istilik
enerjisine gonast etmayo imkan verir.
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Sakil 1. Azmartabali binalar ticiin
manzillar (martabalor) tizra paylanan
isitma sisteminin prinsipial sxemi

1-sabakadon golon su kamari; 2—sabakaya qayidan su
komori; 3—fordi istilik mantagasi; 4—isitma sisteminin
verici komoari; S5-saquli verici dayaq; 6-mortobalor
Uzra horizontal saxa; T—qizdwrict cihazlar;, 8—qayidici
dayaq; 9-isitmo sisteminin qayidict kamoari; 10—mon-
Zilin istilik moantaqasi; 11, 12—ventillor; 13-hava
kranlari; 14 — suyun sarfini tonzimlomak iiciin kranlar

Bu sistemlor istismar cohotdon do ol-
verislidir. Belo ki, lazim goldikde har marto-
bodo yerlosdirilmis horizontal saxslor va-
sitosilo mortobonin enerji tominatini saxla-
maq miimkiindiir (11 vo 12 kranlar vasitasi-
o). Hava kranlar1 iso qizdirici cihazlardan
vo saxolordon havani xaricetmok iigiin is-
tifado olunur (13 vo 6 kranlari). 14 kranlar
iso har bir qizdirict cihazdan kegan suyun
sorfini tonzimlomak ti¢iin nazords tutulub.

Asagidaki sokilds iso goxmaortobali bi
nalar liclin mortoboalor (monzillor) {izro pay-
lanma sisteminin prinsipial sxemi gostarilir
(sokil 2).
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Sakil 2. Coxmartabali binalar tigtin manzillar (martabalor) tizra paylanan
isitma sisteminin prinsipial sxemi

1 — sabakadan galon su kamori; 2 — sabakaya qayidan su kamori; 3 — fordi istilik moantaqasi;
4 — isitmo sisteminin verici kamari; 5, 15, 16 — saquli verici dayaqlar; 6 — mortabalor iizra
horizontal saxa; 7 — qizdirici cihazlar, 8, 17, 18 — qayidici dayaqlar; 9 — isitma sisteminin
qayidict komori; 10 — moanzilin istilik mantaqoasi; 11, 12 — ventillor, 13 — hava kranlari;

14 — suyun sorfini tanzimlomak ticiin kranlar

Prinsipial forq ondan ibaratdir ki, saqu-
li verici dayaq — bir nega verici dayaqdan
(konkret halda 5, 15 vo 16 dayagqlar), saquli
qayidic1 dayaq iso bir ne¢o gayidict dayaq-

dan (konkret halda 8, 17 vo 18 dayaglan)
togkil olunub (saquli dayaqlarin sayr morto-
bolorin sayindan asilidir). Verici 5 dayagi ilo
gayidict 8 dayagi, uygun olaraq, 4 vo 9 isti-
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lik komorlori ilo birlasir vo “A” blokunu ya-
radir (konkret hal tigiin “A” bloku ¢oxmar-
tobali binanin son ii¢ martabasini birlasdirir).
Verici 15 dayagt vo qayidict 17 dayagr iso 4
va 9 istilik komarlari ilo birlagsarak novboti
ic mortabani ohata edon “B” blokunu yara-
dirlar. Saquli verici 16 vo gayidic1 18 dayaq-
lar1 iso 6z ndvbasinds sonuncu ii¢ martobani
ohato edon "C” blokunu yaradirlar. Qeyd
edak ki, bloklardaki saxslorin say1 az va ya
cox ola bilar. Hor bir blok ii¢iin horizontal
saxalorin say1 hesabatla miioyyan olunur.
Nozora almaq lazimdir ki, saquli verici 5,
15, 16 va gayidic1 8, 17, 18 dayaqlar sokil
1-do oldugu kimi eyni monzilds yerlogdirilir.
Bu iso ¢oxmortabali binalar ii¢lin bu tip sis-
temlorin yiiksok hidravlik va istilik dayanig-
ligin1, eloco do biitiinliiklo sistemin effektiv
isini tomin edir.

Binanin hiindiirliiyii boyunca bloklarin
saymi doyismoklo (azaldib - coxaltmagla)
coxmortobali binalarda su isitmo sistemlori-
nin hidravlik vo istilik dayanigqhigma tobii
tozyiqin tosirini tamamilo aradan qaldirmagq
mimkiindiir. Basqa s6zla, geyd olunan blok-
larin say1 binanin mortabalorinin saymna be-
rabor olduqgda qizdiric cihazlarda suyun so-
yumasi naticosinda yaranan tobii tozyiq isit-
mo sisteminin hidravlik va istilik dayanigli-
gina tosir etmayacak.

Baxilan isitmo sistemi isidilon otaglar-
da sanitar — gigiyenik gostaricilorin yiiksok
saviyyads tomin olunmasini, isitmoya sorf
olunan enerjinin gonaastini, manzillerin otag-
larinda temperaturun effektiv tonzimlonmo-
Sini tomin etmaya imkan verir.

Digor torofdon geyd etmok lazimdir ki,
bu tip isitmo sistemlorinds istonilon vaxt sis-
temi fordi sokildo iso salmaq mimkindur
(sobokado istilik dasiyicist oldugda). Nozora
alsaq ki, horizontal saxalorin istilik giicti vo
uzunluqglar1 texminon eynidir, ayri-ayr1 dii-
yunlorin hazirlanmast vo qurasdirilmasina
sorf olunan vaxt vo xorcin minimuma endi-
rilmosina nail olmaq mimkunddr.

Toklif olunan isitmo sistemi biitiin
coxmoartabali binalar tigiin tatbiq oluna bilar,
hidravlik vo istilik dayanigligina malikdir,
bir va ikiborulu layiholondirile bilor vo miia-
sir toloblora cavab veran istonilon qizdiric
cihazlardan istifade oluna bilor. Istilik dasi-

yicisinin qizdirict cihaza verilmoa sxemi do
miixtalif ola bilar (qizdirict cihazin {izarinda
tonzimloyici ktan qurasdirildigda qizdirici
cihazin istilik giiciinii do tonzimlomok miim-
kiindiir). Bu sistemlor tokco yasayis binala-
rinda yox, ham do ictimai vo istehsalat bina-
larinda da totbiq oluna bilar.

Qeyd olunan sistemlorin totbiqi istilik
enerjisino 10 — 20 %-o godor gonast etmoyo
imkan verir.

Qeyd etmok lazimdir ki, bu sistemlarin
verici vo gayidict saquli komorlori pillokon
qofaslorinds vo ya timumi dohlizlords yer-
loson xiisusi saxtalarda yerlosdirilo bilor.
Sistemlorin ikiborulu layiholondirilmasi is-
tismar vo istilik-texniki cohotdon daha so-
moarali hesab olunur. Birborulu sistemlordo
boru sorfi az olmasina baxmayaraq, qizdi-
ric1 cihazlarin qizma sothi mortobalorin sa-
yindan asili olaraq orta hesabla 10 — 20 %
artir.

Xiilasa

Moaqalodo az vo coxmortobali miiasir
binalarin isitma sistemlorinin layihalondi-
rilmosi tigiin yeni prinsipial sxemlor toklif
olunmusdur. Sxemlarin istiin cohatlorinin
analizi verilmis, totbiq saholori miioyyon-
losdirilmisdir. Bu sistemlorin totbiqi 20%-o
godor istilik enerjisine gonaot etmoyd
imkan verir.

PE3IOME

B crarbe mpemnararoTcs NPUHIIMIU-
aJIbHBIE CXEMBI MMO3TAKHOW Pa3BOJKH CHC-
TEMBI OTOIUIEHMS JIS Majlo - M MHOIO-
STAXKHBIX 3JaHHA PAa3HOTO Ha3HAYEHHS.
AHAJIM3UPOBAHBI TOJIOKUTEIBHBIC CTOPO-
HBI 9THUX CXEM, BBISIBIICHBI 001aCTH TIPUME-
HEHHs. YCTaHOBJICHO, YTO TPUMCHEHHUE
3THX CXEM JIaeT SKOHOMUIO TEIJIOBO SHEp-
ruu 10 20 %-0B.
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ISP OJUTAPBIHIA BEJTOCHPE MOJIAPEI

Comiyyatin sosial - siyasi vo iqtisadi sta-
billiyinin tomin edilmasi goharlorin osas sor-
nisin dagima hacmini yerino yetiron ictimai
nogliyyatin payma diigiir. Ancaq, ictimai
naqliyyatin bir ¢ox {stiinliiklorine baxmaya-
raq bir sira catismamazIliglart da moévcuddur.
Nogliyyat infrastrukturunun inkisafina, nog-
liyyat vasitolorino vo onlarin istismarina bo-
yiik hacmda vasait tolob olunur.

Avtobus nogliyyat1 vasitasilo sorniginlo-
rin daginmasinda bir sira catismamazliglart
geyd etmok olar: avtobus parkinin kohnal-
mosi, dotasiya xarakterli foaliyyati, digor go-
har naqliyyati novlari ilo zaif slagasi, sorni-
sin xidmati keyfiyyotinin normativ qiymaoti-
nin pislogmosi. Avtobus parkinin kéhnolmaosi
sornisinladir tohliikesizliyine real tohliiko ya-
radir vo otraf miihito monfi tosir gostorir. Ve-
losiped noqliyyat1 gostorilon ndgsanlari xeyli
doracodo kompensasiya etmoyo malikdir.

Sohor naqliyyati siyasotinin bir torkib
hissasi kimi velosiped nogliyyatinin inkisaf
etdirilmaesi iqtisadiyyatin vo sosial sahonin
inkisafinin siiratlondirilmasi ilo yanas1 bir si-
ra neqativ effektlorin azaldilmasma vo ya
tam aradan qaldirilmasina kédmoklik gdstoro
bilor. Neqativ effektlor kimi asagidakilart
geyd etmok olar:

— otraf miihitin ¢irklonmosi;

— yol harakati tohliikasizliyinin pislogsmasi;

— nogliyyat sobokosinin hoddindon artiq
yiiklonmaosi va s.

Velosiped yolu - velosipedlorin harakati
liclin nozords tutlan timumi istifadeds olan
yollarin bir hissasidir vo ya ayrica salinmig
yoldur. ©gar velosiped yolu timumi istifade-
do olan yolun bir hissosi olarsa, onda asas
harokat hissasindon ayirici zolagla, gazonla,
bardiir das1 va ya xotlonmo ilo ayrilmalidir.

Velosiped yolu, slags yaratmaq, gozin-
ti vo idman etmok mogsadi ilo sokidoki piya-

da horokotino vo yolun harokt hissasindaki
avtomobil nogliyyatinin horokotino maneo
olunmadan velosipedgilarin etibarli bir sokil-
do istifads etdiyi yoldur. Normal bir velosi-
pedin velosiped harokati trassasindaki 6lgU-
lari vo velosipedin yolda yer aldigi en kosik
sahosi sakil 1-do gostorilmisdir.

Avtomobil yoluna bitisik soki lizarindo
velosiped yolu bir zolagl insa edildiyi halda
velosiped yolunun zolaq genisliliyi on azi
1,5 m olmalidir (sokil 2).

Dar soki tizorinds bir zolaglh velosiped
yolunun qgabaritlori sokil 3-do verilmisdir.

Soki iizorindo insa edilogok iki zolaqh
velosiped yolu sokil 4-do gostorilmisdir.

Soki iizorindo, genislik (en 6l¢iilori) im-
kan verdiyi halda, insa edilojok velosiped
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yolu ilo avtomobil yolu arasinda tohliikasiz- Avtobus dayanajaqlarinin oldugu yer-
lik iiglin yasil zolaq (ayirij1 zolaq) layiholon- lordo dayanajaq boyunja velosiped yolu, av-
dirildikds totbiq olunajaq olgiilor sokil 5-do tomobil yoluna ¢ixmayaraq dayanajagin ar-
goOstorilmisdir. xasindan dayanajaga 2 m mosafo qalaraq
ke¢molidir (sokil 6).
100
A N B 200 .
20 60 20

201 60 12020, 60 120

225

225

—_— ] ]

a) bir istigamatdo harakot b) iki istigamatli va eyni istigamatda iki
edan velosiped yolu UgUn velosiped yolu tgun

Sakil 1. Horakat hissasinda velosiped yolunun en kasiyi (qabariti)

100

50 |20 60 20

225

15

2,5-3%

———

Tohlukssizlik Velosiped
mosafasi zolag1
Avtpmobil yolu 50 100 Soki
150

Sokil 2. Saki tizorinda bir zolaqli velosiped yolunun en kasiyi
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Sakil 3. Dar saki tizarinda daraldilmis velosiped yolunun en kasiyi
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b) dar saki iizorinda

200

50 |20 60

20120

60

20
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Tohliikasizlik Velosiped Tohliikasizlik Velosiped
masafasi zolagt masafasi zolagt
Avtomobil yolu 50 200 Soki Avtpmobil yolu 50 180 Soki
250 230

Sokil 4. Saki tizorinda iki zolaqli velosiped yolunun en kasiyi
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200
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60 20]20 60 20

225

— ]
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Velosiped yolu Soki

Avtpmobil yolu Yasil zolaq

Sakil 5. Avtomobil yolu ila velosiped yolu arasindaki yasil zolaq (aywriji zolag)

200

Velosiped yolu

Saki ‘

Sakil 6. Velosiped yolunun avtobus dayanajagindan kegidi
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BEJJOCHUIIEHBIE JOPOKKHU HA
T'OPOJACKHX JOPOTAX

Baxmweiimas ponb B o0ecriedeHun co-
[MUAJILHO-IIOJIUTHYECKOH W JYKOHOMHYECKOU
CcTabUIBPHOCTH OOIIeCTBa MPUHAITIEKUT 00-
IIECTBEHHOMY TPAHCIIOPTY, OCYIIECTBIISIO-
[IEeMY OCHOBHOH 00BEM MaCCaX)UPCKHUX Tie-
peBO30K ropoja. Pa3Burue BemocuUneaIHOTO
TPAHCIOPTA, KaK COCTaBHOW YacCTU TOPOJI-
CKOM TPAaHCHOPTHOW MOJUTHUKH, HApSAIY CO
3HAUYUTENIbHBIM YCKOPEHUEM pa3BUTHUS KO-
HOMHUKH W COLMAJIILHON C(ephl, MO3BOJIAET
CMATYaTh, & TO U YCTPAHATh HApPACTAIOIINE
HeraTUBHBIE 2P DEKTHI.
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9.9, TACAHOB

CTATHYECKHWH PACUET JHUIIIA JIOTKOBBIX KOHCTPYKIIUIA
I'TC HA HECKAJIbBHBIX OCHOBAHMUAX

JIoTKOBBIE KOHCTPYKIIMH MOJIYYWIIM IIMPOKOE NPUMEHEHHUE B NIPAKTUKE CTPOUTEILCTBA TH/I-

POTEXHUYECKUX COOpyxeHuil. [lornepeuynoe coueTanne TpaH3UTHOM YaCTH OTKPBITBIX TOBEPXHO-
CTHBIX BOJIOCOPOCOB, CONPSATAIOLINX COOPYKEHHUH, FaCUTENbHBIX YCTPOUCTB, FOJIOB U KaMep Cy-
JOXOJHBIX IUTIO30B M JAPYTHX THAPOTEXHUYECKUX COOPYKEHUH B OOJBIIMHCTBE CIy4aeB MPOCK-
TUPYETCS B BUAE JJOTKOBBIX KOHCTPYKLIUH.
Bonpoc mpoYHOCTH M YCTOWYMBOCTH JIOTKOBBIX KOHCTPYKIMN M KOHCTPYKIMH MOJOOHBIX MM
IPECTaBISAIOT COO0M BeCbMa CEPbE3HYI0 3aJjauyy TEOPUH YIPYTOCTHU U CTPOUTEIHHONU MEXaHU-
ku. [IpouHocTh U 1€POPMUPYEMOCTH 3JIEMEHTOB 3TUX KOHCTPYKLUN OLIEHMBAIOTCS, UCXOMAS U3
Pa3IMYHBIX NPEICIBbHBIX PACYETHBIX CIIy4aeB: CTPOUTENbHBIX, IKCIUTYyaTallMOHHBIX, U PEMOHT-
HBIX, COTJIACHO KOTOPBIX BBIOMpPAIOTCs HanOojee HeOIaronpHsTHBIE COYETaHHs JCHCTBYIOIINX
Harpys3oK.

[Ipu pa3nenbHOM PacCMOTPEHUHN CTEH M JHUIIA, pACYETHAs CXEMa IIOCJIEIHEr0 Yalle BCEro
IpEeCTaBIsIeTCs B BUIE OAJIKU ¢ MOCTOSIHHOM KECTKOCTBIO, ONMUPAOLIEHCS Ha CIUIOIIHOE IPyH-
TOBOE OCHOBAHHE.

B sKcrutyaTallMOHHBIX Cllydasx JHUIIA JOTKOBBIX KOHCTPYKLHMH, KaK IPaBUIIO, UMEET CUM-
METPUYHYIO CXEMY Harpy>KeHus, IpeJCcTaBlIeHHYIO Ha puc.l. B o0mem ciydae auuile no Bcei

nnune L = 21 garpysxeno paBHOMEpHO pacipeeeHHON HATPy3KOii:

1)

Ine 9w =Ywhe - rugpocTatMueckoe JaBleHME Ha JHUINE NPH IIyouHe Be Hanonnenus u
00BeMHOM Macce BOJIbl Yw; -Harpy3ka OTCOOCTBEHHOrOBeca JIHUINA;- JIaBJICHHUE THApOCTaTHYe-
CKOT'O B3BEIIMBAaHMsI, PACCTOSIHUE OT YPOBHS I'PYHTOBBIX BOJI B OOpaTHBIX 3aChIIKaX CTEH 10 Thl-
JIOBOM TPaHU THHUIIA; (p~ (HIBTPALIMOHHOE IIPOTHUBOAABIICHUE.

[Ipn oTcyTcTBMM TPYHTOBBIX BOJ B OOpaTHBIX 3aCHIIKaX CTEH M MPOJOJIBHOM HAlOpHOU
¢wibTpanu  mojx  JHUINEM,  oueBMAHO, 4ro .  CocpeloTOueHHBIE ~ Harpy3Ku

¢, M, N npunoseHHble B KOHIEBBIX CEYEHUAX HMINA, ONPENENIOTCA U3 PACCMOTPEHHS
CTaTMYECKON pabOThl OOKOBBIX CTEH (KOHCOJIM) C YYTEM BCEBO3MOKHBIX CHJIOBBIX BO3AEHCTBUI
(aKTUBHBIX U peakTUBHBIX). IIpu >kecTkol 3a/enKe THOKUX KOHCOJIEH K THUILE U IPU HAJTM4YUU
MacCCHUBHBIX OOKOBBIX CTEHOK, OIPENIEICHHE ITUX COCPEIOTOYEHHBIX KOHIEBBIX Harpy3oK orpe-
JIEIISIOTCS C YY€TOM X COBMECTHOM paboThI.

OrpaHu4uM HalM paccy>kKIEHUsS TOJIbKO PacCMOTpPEHUEM Je(OpMallMOHHOTO pacyera ruod-
KUX JTHUII JIOKOBBIX KOHCTPYKLUH, IPUHUMAsi CXEMY Harpy>kKeHus coriacHo puc.1
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Puc. 1.

JU71st OLIEHKH COBMECTHOW pabOThI CHCTEMBI «IHHUIIIE-OCHOBAHUE)» Oy/1eM UCXOIUTh U3 MOJe-
m1  Dycca-Bunkiepa, xapakrepuzyemblii MEepeMEHHbIM KO3()PHUIHUEHTOM »ECTKOCTH IpYyHTA.
Xapaktep u3MEeHEeHUs! KO3 PHUIHUEHTA )KECTKOCTH TPYHTA 110 BCEH JUTMHE JHHINA 3aBUCHT, IPEK-
JIe BCEro, OT CXEMbl €¢ Harpy>KeHHsl. BIyKJIOCTh WIIM BOIHYTOCTh 3MIOphI K03 duimenra xe-
CTKOCTH 3aBHCHT OT XapakTepa JeOpMHUPOBAHUS OCHOBAHUSI.

Jlns onpeneneHus 3HaueHU Ko3(pduimeHTa )KeCTKOCTH IpyHTa B XapaKTEPHBIX TOUKAX OC-
HOBAHUSI MOYKHO BOCTIOJIB30BATHCS PACYETHO-TEOPETUIECKIM METOIOM, U3JIOKEHHBIM B paboTax
[1, 2, 31, MpeumymiecTBo 9TOr0 MeTOAa I pacCMaTPHU-BAEMON 3a7aul 3aKIIOUAeTCs B
TOM, YTO JIETKO Y/AeTCs YYUTHIBAaTh BIUSHUE OOKOBBIX NMPHUIPY30K HAa BEIMUYUHY OXKMJIAEMbBIX
0CaZIOK OCHOBaHUS. YUUTHIBAS CHMMETPUYHOCTh HAarpy>K€HUs JTHUIIA TOCTaTOYHO OTPEICTHTh
3Ha4eHUs KO3 (UIMEHTA )KECTKOCTU I'PYHTA B OJHOM M3 KOHIIEBBIX CEUECHHUSX M 1O CEpeIuHe
npoJieTa.

IIpy MakcuManbHOM oOcajKke MO cepeirHe MpoJsieTa AHMINA, BOTHYTOCTh SIIOPHI KO3(-
¢unuenTa xxectkocTy ocHoBaHUsK(X) HanpasiieHa BBepX (puc.l) B arom cinyuae pynkuusa K(x)
0 BCEH JUIMHE THUINA J0CTaTOYHO XOPOIIO AMPOKCUMHUPYETCS BHIPAKECHUEM:

KG) = K — +(ff—ff.,]§+
(2)

I'ne (.Ka) —coorBercTBEHHO 3HaueHHe KOI(PPUIMEHTA KECTKOCTH B KOHIEBBIX CEYEHHUSX
JHUIIA U B CepelII/IHe HpOHeTa.

O,Z[HaKO, y‘II/ITBIBaﬂ CI/IMMeTpI/ILIHOCTB I[e(I)OpMI/IPOBaHI/IH CHUCTEMbBI «IHHUIIIC-OCHOBAHUC», 1IC-
J1eCO00pa3HoO BHIOPaTh HAYalo KOOPAWHAT B CEpPEIMHE TPOJIETa U PACCMOTPETH TONYIMHY
JHHUIIIA. B 3TOM Cﬂyqae HUMECECM.

KGO = K, + 40K — KJ)—
L* (3)

1

T'ne 2 - mOJyJJIMHA JTHUIIA.
Jnst BeiBosia G epeHIINaIBLHOTO YPAaBHEHHS 3a7]a4d PACCMOTPUM TPaBYIO TOJIOBHHY JTHH-
n1a. M3rubaroniuii MOMEHT B MPOU3BOJILHOM CEUCHUU:

-

MG = My~ Qox —q— -
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(4)

3neck  YorMa: Qo ~ cooTBeTCTBEHHO 3HaueHMs mporuba, M3rUOAKOIIEr0 MOMEHTa M Ie-
pepe3bIBaroleil Cuibl B HAYaJIbHOM ceueHuu IpH (x=0); u3rudaroniyii MOMEHT OT peaKTUBHOI'O
OTIIOpa IPYHTA OCHOBAHUS.

Cornacno (4) st mepepe3bIBaoIIeH CUITbI, UMEEM:

Q0 = M'G) = Qg - gt +
HNY' )+ +Qp () =

Q)

['me mepepespiBaromas CHUJIa OT PEAKTUBHOTO OTIOpa TpyHTA;Q,.,—TIepepe3blBaoOImas cuia B
- neflpefpezrlEatoinas cHIa g

npoEuzEeoneEHoOM Ce¥BEHMH TOIEKOOT JEHCTBUS IOIEPEUHBIX HATPY30K.
VHTEHCHBHOCTD CILIONIHON pacipeaeeHHON Harpy3Ku:

PO)=-Q' ) =g- NV, (p)

CormacHo HpHHHTOﬁ MOZICIIN HHTCHCUBHOCTb PCAKTUBHOI'O OTIIOPpA I'PYHTA OCHOBAHUA

x:
= |k + G - k)3 ] Y@ oy

C yuerom Beipaxxkenus (6)u (7) muddepeHnanbHoe ypaBHEHHE U3ru0a JHUILA MOXKHO MpeacTa-
BUTb B BUJIE:

YVx)=g-v3i¥ (@) — .
—[@g + a, x*NY (). (8)

I'me
7= a3y Ko 1p-s

_ N flpare. 2
ay EzEj [M ]r ¥ E_f

VYpaBHeHHe yrioBoil TUHUM JHUINA (§) paccMaTpUBAETCs MPHU CIAEAYIOUIMX TPAaHUYHBIX YCIOBH-
sx Juist ceuenus (x=0):

0 =YY (@) =6, = 0;
vy _ M —
yr® — 5T -M,
. Q N —
¥ ()= = — =8, =0
E] EI"" <% (9)
[TocTpoenue ob1iero pemeHus ypaBHeHUs (8) Mpu TPaHUYHBIXYCIOBUSIX (9), KaK U3BECTHO, BO3-
MOYKHO JIMIIb C MPUMEHEHHEM MPUOIMKEHHBIX MeToa0B. JlocTarouHo 3¢ dexTuBHbIN mpubdIu-
’KEHHBII METOJl MHTETPUPOBaHMUAOOBIKHOBEHHBIX AN (EpEeHINANBHBIX YPAaBHEHUH C MepeMeH-

HBIMHU K03()(DUITMEHTaMH YETBEPTOT0 MOPSIIKA MPEJIOKEH B paboTax .
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DTOT METOJl OCHOBaH Ha MOCTPOEHUU IOCIIE0BATEeIbHBIX Npubmmxenuit no Ilukapy . Ox-
HaKO, B KQUECTBE HYJIEBOTO MPUOIMKEHUS K UCKOMON (DYHKIIMH HCIIONB3YETCsl TaK Ha3bIBaeMast
«kpaeBas GYHKLHUA», COJEprKaliasi B 00IIeM Clly4yae YeThblpe HayalbHbIX ITapaMeTpa U rpy30BOii
yieH. B KaXJJ0M KOHKPETHOM Ciy4ae BUJ| «KpaeBoW (DYHKIIUM» yCTAHABIMBACTCS IYTEM YEThIpP-
€XKPaTHOTO HHTErPUPOBAHUS UCXOAHOTO AU depeHIINaTbHOTO YPaBHEHUS ¢ YUETOM 3a/1aHHBIX
IPaHUYHBIX YCIIOBHM B Hadaie KOOPAUHAT.

Hpyras ornuuurtenbHas 0COOEHHOCTh MPEAI0KEHHOTO METO/1a 3aKIII0YaeTCsl B TOM, YTO IO
OTHOILIEHHIO K MIepeMEeHHBIM K03 puiineHTaM ypaBHEHUH HUKaKUX OTPaHUYCHUH HE cTaBsTCA. B
MOCTaBJICHHBIX PEIICHUAX 3TH KO3 (DULMEHTHI NOMagaoT 0] MHOTOKPATHBIE HHTETPAJIbl U MO-
TOMY IMpH HENPEPHIBHBIX 3aKOHAX WX W3MEHEHHMS MHOTOKPATHOE MHTEIPUPOBAHHE IPOM3BO-
JTUTCST OOBIYHBIMU CIIOCOOaMU, a MPHU MPEPHIBHBIX 3aKOHAX M3MEHEHHS ATHX KO3()PHUINEHTOB
UCTIOJB3YeTCS MaTeMaTHYeCKUi ammapar «DYHKIMOHATBHBIX npepbIBaTe-
nevi»H.M.TI'epceBanToBa.

CornacHo BBIIICONMCAHHOMY METOAY o0lee pemeHue cHOpMyTUPOBAHHON KOHTaKTHOMN
3amauu (8) u (9) MOKHO NIPEACTABUTH B BHJIC:

Y(x) = Yo () - MR (x) +

(10)
Ine dynkuun F1 F2. Fa. Fy onpenensiores cremyromymu BRIpasKeHUAMU:
4
Fy) =1+ Z{ 1) {m], +
[11- 2 ? ~{ 6n-
'5)]
phypd pByE

e

4n+‘

Fa00 =+ Z{—n” At

x [(6n — 3)(6n — 2]]] +vl=(1 - p3 ;: -

N v:nx:n+5
— 2 —1 ntL_~ ~
COSVX)+ g nZl{ )] GnTe) ®

xm+1)+ (12)

4n+3
n.‘l’.’

+ Z{_nn @ntayn’

+[4-5-10-11- - (6nn — 2W6M — 1)1 +

(13)

4n+4

R@=1+ Z{—n” D

x 12- 0 (6n — 1)(61n)] + 1/v'4 - (14)
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cosvy — 14 v3i—-

@ e )*’ (14)

( xT pixt  pBx®

B o6wmem penrennu (10) HenusBecTHBIE HaYanbHbIE HapaMeTpbl Yo Mo, Qo
OnpenensitoTcst HCXO/s U3 CIeAYIOIINX YCIOBHI:

(15)
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[Tpu U3BECTHBIX HAYAJIbHBIX MapaMeT-
pax 3Ha4YeHUs yriia HOBOPOTA, N3TUOAOIIETO
MOMEHTa W Tepepe3bIBaloIIe CUJIbI OIpe-
nensiercst cornacHo (10) myrem ee mocneno-
BaTeNbHOTO MU PepeHImpoBaHus.

[Ipennoxennslii Meron Hauboisiee IO-
JHO OTpPa)KaeT COBMECTHYIO PabOTy JOTKO-
BBIX MEJTMOPATHBHBIX COOPYKEHUN BO3BOIHU-
MBIX Ha Pa3IUYHBIX IPYHTOBBIX OCHOBAHHUSIX.
Y4eTroM MEepeMEHHOCTH JKECTKOCTH TPYHTO-
BOT'O OCHOBAHHUSA MO MPEAJIOKEHHOMY METO-
Jly TO3BOJISIIOT B KAKJIOM KOHKPETHOM CIIy-
yae Oosiee palluOHAILHO BECTH KOHCTPYHUPO-
BaHUE JIOTKOBBIX THIPOTEXHHUYECKUX COOPY-
JKEHUH.

3akjao4yeHue

B nmanno#l craThbe paccMarpuBaeTcA
CTaTMYECKHUH pacUETIIPEICTaBIISIETCS B BUIE
OaJIKi C MOCTOSIHHOM XKECTKOCThIO, OMHUpPAI0-
Hielics Ha CIUIOIIHOE TPYHTOBOE OCHOBAHHUE.
B xauectBe pacuerHoi Moxaenu Obula WC-
nonp3oBaHa Mozaenb®Pycca-BuHkiepa, xa-
paKkTepU3yeMblil IEPEMEHHBIM KO3 dUIeH-
TOM JKECTKOCTH TPYyHTa. OJTOT METOA OC-
HOBaH Ha IOCTPOCHUM MOCIEA0BATEIbHBIX
npubmmxkenuit  no IMukapy. OpHako, B Ka-
YEeCTBE HYJIEBOTO MPHUOIMKEHHUS] K UCKOMOU
(GYHKLIUU HCHOJB3YETCsl TaKk Ha3blBaeMas
«KpaeBas QyHKLU», coepxkalias B 00-11eM
Clly4ae 4YeTbIpe HA4yaJbHBIX MJI DPELICHUS
TaK Ha3bIBAEMOH «KpaeBoill (QYHKIUI» ObLI

HCIIOJIB30BAaH  METOJ  IOCIEN0BATENIbHBIX
npubmkennit no Ilukapy. 31ece )xe BbIBe-
JIeHbl YpaBHEHMs [ ONpEeICHUs  3Ha-
yennii Yoo Mo, Qo npu u3BecTHBIXHAYAIL-
HBIX [TApaMETPax.
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ynpyrom ocHoBanuu. W3a-so. ’byne-
BunbHUK’’, Kues, 1967. 184 c.

4. bpoumreiin  W.H., Cemenases K.A.
«CrpaBOYHHK MO MaTEMaTUKE ISl UHXKE-
HEPOB M y4YalllUXCsi BTY30B». - MOCKBa,
Hayka, 1964 -608 c.

Xiilasa

Moqalado hidrotexniki qurgularda is-
tifado edilon nov tipli konstruksiyanin defor-
masiyaya hesablama masolosoning baxilmis-
dir. Hesabat modeli kimi Fuss-Vinkler mo-
deli secilmisdir. Pikar ardiciligi tisulundan
istifada 1dilmoklasarhod funksiyasin qiymat-
lori toyin edilmisdir. Molum baslangic para-
metrlorini bilmokls diferensial tonliyi ardicil
diferensiallamagla Ye:Me.@o toyin etmok
mumkandur.

MOMMODOV K.M., MUSAYEYV Z.S., HOSONOYV E.E.,
MOMMODOYV 9.C., MOMMODOV A.E.

LYOSVARI BATAN QRUNTLARDA SVAY VO SVAY OZULLORIN
UFUQI YUK VO TOPA MOMENTIN TOSIRINO HESABLANMASI

by mecabnama 1cymy HArIMidniar
TUKUHTHCU WJIS sUlarsjiap ojapar Wik asds
DepceBaHOB  aJiblHA  EJIMU-TSAATUATAT B
Tanums axTaphblll MHCTUTYTYHJA
HIa3bIpIaHMBIIIEIp. By mecabnama ncymy
JHOCBapu TpyHTIapJa CBaWapblH HIK3O-
TUPMSI TaOWIMUUATAHA TSHWUH — €TMSIiis,
nduru HLKIISIpUH TACUPUHSH
nedopmacuiiaiia 1iecabiaHMachlHa WMKaH

BEPHUD.

CBaii TPYHT CUCTEMUHHH HIIM aH)XKar
€NACTUKU MAPULUISAAS HA3SPS. AJbIHBIP B
niecabinama ILCylIyHAa CBaiapblH CTaTHKU
CBIHATJIAPBIH  HATIOKACUHISH  UCTU(hAIT
onynyp. by ucymyn tarOuru cBaitnapaa
uctudaas OIyHaH apMaTypJapblH MHI-
JApbIHBIH a3aJIMachlHa BSI OLTIOBILKAS TH-
KHHTUHUH YKy3 Oala SsIMsCUHU TSIMUH
equp. Tsaxkmud onynan nicyn bIbl Tun 6aran
THoCcBapu TPYHTIApAa TATOUT  OJYHYP.
ByHnan su1aBs MUOUISHMSNA MSpy3 rajaH Bd
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CEeCMHKHU paioHyapa TAKIUG OIyHaH LCYTy
TATOUT €TMAK MICIHAINAT aeiinia. CBalblH
IONYIICII3 TPYHT  CSATIIMHASH — S&IblHMA
TpuHIUiN fuy>5, ongyraa Oy ucyngaH uc-
tudans eTMsk onap. bypama w — cBaiiblH
rpyHTa cajblHMa JAgpuHIniiu, £ - wucs
nedopmacuiia SMCabIIBIP.

Tsaxmud onmyHaH 1Cyaaa CBabI AIATS
eIsiH TPYHT MIIIUTHHHUH CSAPTIIUK SIMCAJIbI
JIAPUHIMK ~ OOWyH)XKa  apTaH  JISTHUIISTH
dykHCHa MWAKIUHIA TS0y OdyHYp, Oamra
cro31s1 Oy AI30yKaryibl MUOyKar MISKIAH]IS
SIOCTApUIUD (LISKUI 1).

2 S
K
¥

Ulaxun 1. Svaylarin iifiiqi qiivvalarin tasirina
hesablanma sxemi.

I'pyHtna nnactuku nedopmacuiia ia-
paHMachl CBallbIH TPYHTJIA SUIArSIM HyXapbl
muccsacuHas Oamr Bepup. CailblH 1duUru
HIIK BS MOMEHTS liecablaHMachl UKW IIs-
JTU-11ana 31opst anapbuiblp. byHiapnan Ou-
purmxucu bl rpyma awmpmup Bs  cBalibiH
HIKIIOTLPMS TaOUITUHNASATUHIH UTUPUIIMSICH
B MCTHCMap LYIH Hapapchl3 OJIMAchl WIS
xapakrepuss oiayHyp. Ukumxu mganu-mana
Jlops IIecablaHMaga Wcs CBalblH L(UTH
HepIainuImMsuIsipy TIOHMs Oy»Karmiapsl, yaT-
JapelH  SAMSUIA  ISUIMACH  IecablaHbIp B
OyHJIapbIH A0y OJIYHMYUI IISIAN THUAMSAT-
JSIPUHASIH OIOMIIK OJMachlHA MIKa3s BEpHJI-
MUD.

Cpaifi TpyHT CHCTEMHHHMH IecaOu
BS3UUUAATH KUMH  JIHOCBapu  OITHIOBPS
TPYHTYHYH TaMaMIJIs Cy Bs ia Oamira maiie
eJIs UCJIaHMAchI IS0y OJIyHYP.

bupuHku B  HMKUHXM — LISUIM-
mamiapa Imecabiamanapia CcBail  TpyHT
CHUCTEMHUHHMH IIecabu XapaKTepUCTUKaIaphl
alllabbl1aKbl KUMHU TAHUH OJIYHYP:
Ay

A R (1)

Oypana Ay — TpyHTa B10pS TAMUIIKSICH3IUK
sMcaJIbl OJIy0 OMPHUHXXHM TPyl UIsSAAU-11aa
sr0ps  mecabimama amapaeirza  Kg=1,4;
WKUHXXHM  IAAA-Iana  dops  mecadimama
anapasiraa ucst Kq=1,0 ra0yn onynyp.

[[lecabnama 1CylyHIa CBail TPYHT
cucteMuHMH WKH mapamerpuuasH ("K” Bs
"a") uctudans onynyp. K — mapamerpu
TPYHTYH €JIaCTUKHM XaCCSICUHM XapaKTepu3si
eaup, aHXar MIOMIKSIMIIMK MapaMeTpu OJIaH
a — TPYHTYH IUIACTHK BSI3UMUATUHU HA3SPS
anplp. ("K" B a mapamMeTpIsIpUHHH THAMST-
ssipu [1]-1s1 BepraMHLIIUD).

CBaliblH MWIKISIHMSICH 3aMaHBl CBaW
IPYHT CUCTEMUHUH JAedopmacuiiaiia mecao-
JAHMAaChIHAA UKHU MSPILSAIIS HS3Aps aJbIHBIP
(emacTHKU BSl €ACTUKU-IUIACTUKH). By ukn
MSAPUUISTHUH ~ CAPIIANIUHSA  YHbYH OJIaH
nGury russs [ ,,— amabbl1aKbl
JLCTypJia TAWUH €TUINp:

—_ a69l€
Ll = S2(162° +243) )

Oypana f - nedhopmacuiia ssMmcaiabl 0JIyo M —
TS IOMYIVIND; € - XapyKd WIKIH TATOUT
OJIyHMA TOJTYHYH OITHIOBpS CATIIMH/SH HHC-
6u msicadsicu 01y amabblIaKbl KUMH TSIHUH
eITHpP:

e=fe=plo 3)
F 0
Iy, My — cBaifa OIHIOBPSI CATIIN CSIBUHMS-
CUHAS TATOWT OJXYHMYII I(GIIH TUBBS BS
TOTa MOMEHTAUP.
[ - mapamMeTpu allabbIAAaKbl JICTYypJia
TSIMUH €AIUD:

psl @

[ - mapaMeTpUHUH TUIMSTH
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10°x6,,
b=
Eb

()

aChUIBI OJIapar BEPHIMHMIIIUD.

K — cBaii TpyHT cucteMuHuH neop-
MacHiia mapameTpu oiy0, [1], xsaBs 2-ns
BEPHIMHUIIIND; 0, — CBAWBIH CSATIIH CHA
0J1y0, alabblIaKbl KUMH TSI0YIT OJYYHYP:

6,.=1,50+0,5 (6)

0 — XapK1 HIKIISIPUH TACUP MLCTABUCHHIA
JAUPSIBU KACHUKIIM CBAWbIH XapUXKHU JAUAMET-
pH Bs Ha nu30yKaribl MWSKWIAA T90yi oily-
HaH KACUNUH Tspsadumup.

b=FED — cBalibIH siiunms csaptiauiiu (£
— €JIACTUKJIMK MOAYNY, b — KACUWUH ATaIAT
MoMmeHTUup). CBallblH €H KSICUHUMHHUH Si-
WIMSL CSAPTIAMHM HMNIIAaT HOPMAaJbIPbl Bs
raiiganaper QKL u IT Il — 21 — 75) "Beron
B JMHUp-OeTOH” KOHCTpyKcHianap Jaiiu-
npuIsiHMsA Hopmastapel £EH — T M - ma
FOTYLIILID.

CaailblH HyXapbl LIUCCSACUHAS Y3YH-
ayby {, oJlaH (QU3MKU-MEXaHUKH XIICY-
cuiiiisaTisipu  Oupu-OMpUHISAH  (QSAPIISHIH
y3yHIIybYy /, OJaH UKH TAOSTS ONAyria a Bs
K TapaMeTpisipy auabblIakbl Hdaasispis
TSMUH €IUIUDP.

_ algl(ZEK _€1)+all(£f< _gl)z

B (7)
0,20, —0) v rp (0, -0, )
_K 1( K 122 Kll( K 1) (8)
Oypana
l,=2A0+1) (9)

(,- OUpPUHXHU HyXapbl TPYHT TAOSTSICUHUH
TajublHIBIBEL M - Jd; /;,—(, Y3YHIYbY
naxuiuHasl  IKIHKH  TPYHT — TSOSTSACHHUH
TaNIBIHIIBIBEL, ai, ai1, Ki, K1 — Oupunxku Bs
UKUH)XH  TPYHT  TAOATSUIIPUHUH  TIa-
paMeTpIIsIpUIup.

CBaiiblH HEepISUHIIMSICH Uy BS TFOHMSI
Oyxabbl ¢n [0o<I. op OJIOyraa amabblJaKbl
JICTYpJia TalbUIbIP:

. 1
il =(1628M ; +2,43T,) L (10)

1

@y =(1756M , +1621" ) FEB

(11)

UepnsitnmmMs g BS  CBaliblH  HyXapsl
YKYHYH JIIOHMs OyKabbl ¢, [ 0>/, 011yraa
almabblJAKbl KUMHU TAWUUH €IWINAP. SIBBSIIKSA
KIOMAKYM 71 (QyHKCHMACHl — allabblIaKbl
JICTYpJia TalbUIbIP:

T, =2 (12)

BT

e - KIMUHMATUHMH ruimsatd (3) aucrypy
wisg TAHUH equup, Oypaga e - TPYHT
OLHIOBPSIHMH ~ CATILI CSBUUUACHHS  3IOpA
XapWKU MIKIH TATOUT OJIyHMa TOJIyLyp.

71 B e- KAIMHHUATUHUH MIPTHIASH
CAWIMMII THUMATHHS JKOpAd  €JACTUKH
30HaHbIH HUCOU JSPUPHIUNU m KB 3-
don TaiinH emuup.

M - HUH TallbUIMBII THUHMATISPUHS
stops [1]-do xsaaesut 4-n0 @3, Dy, Ds, D,
D, byHKcuianapbIHBIH TUAMSTIISIPU
MISIAHSIH € TUITUD.

CpaiiblH HMyxapbl YKYHYH OIHIOBpS
CATIIHN CSIBUMMSICUHIS uduru
HepIaiuImMsCcH tip B JIOHMS OyKabbl ¢y
alIabblIAKbI JUCTYpia TAHUH OIIYHYP:

iy = L pﬂo (@3 +ted, )_ aﬁim@s} (13)

BEB

1 _ 0.
P == ﬁ [Fo (@4 +ted; )_%zm@e} (14)

ﬁuxamTupMﬂ rabunuitiisTias 3t0ps hesab-
lanma amabbIaKbl KUMU anapbuIbIp.

CBaif TPYHT CHCTEMUHHWH IISIH Bs-
3UMWATA TPYHTYH IUTACTUKH 30HACHIHIA
TUTACTUKH SAPHUPH SMSUIS DSIMSCH  IIAITBI
ra0yn exulup (msikun 2 a).

a)
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=

Hlaxun 2.
L'ysp. AlIabblIAKbI ALICTYpIIA HiecaOlaHbIp:

ag,

Oypana 3, amabblJaKbl KyO TSHIUKIIS HISULT
€TMSIK SICAChIH/IA TAUUH €IUITNp.

33,3052 My (16)
"2 " ab

aHc

B Haxyn M, TUAMATH IISKUIT 3-5 310ps
TSIIUH €UITuD.

bypana M,,,» — CBalibIH €H KACUIH WIS
rs0ys OJyHAaH UISAAA SUMKA MOMEHT OJIyO
WNumaatr Hopmanaper Bs ['aiinanapsina (JKIL
u I1 Il — 21 — 75) s10ps 10y eqummp.

e=0 onmyrga (15) mucrypy amabbl-
JaKbl pOpMaHbI AJIBIP

Fu,pz() = 3\' adoMﬁmd (17)

CaalibiH 3 = 33 SATUPHIMUILI

JapuHIAineAsg [ o<1, Onayraa amabblIaKbl
JICTypJ1apiia TAWUH eIUIup:

M, = &M, +JL +% (18)

I, =po; M, +JLT, (19)

@, Jh, D, JI, — dyHKCHaTAPBIHBIH
THAMSTIISIPA [1]-do, KB 4-nd
BEPWJIMHUIIIHP.

CaaiibiH 3 = 3 NApMHIMMUHIAKA €H
KSICUHUHS TACUD SIOCTAPSH Iiecabu sSHmKu
MOMEHT M3 BSI KSICHKH TIBBS [, allTabbIJaKbl
KUMHU TSHUH CIHINDP. ﬁyxapblﬂa BEPUIISH-
TIPSl SICAcsH IJIACTHKU 30HAHBIH HUCOW JIsI-
punnuiin m ThuH eaunup (usikuia 2 a). Co-
Hpa €JacTUKH Bs IUIACTUKW 30HAHBIH CSIp-
NIAHIS TSICUP €IIH SIMMOKHM MOMEHT M,
BSI KSICHDKH TIBBSI [, alllabbIIaKbl ANCTYpJia
miecabJIaHbIp:

M, =My +Ign- %@% (20)

r,=r, —“769% (21)

M3 Bst ['3 - ©H THUMSITIISIPU alllabblAaKbl KU-
MU TiecabianbIp:

M, =(@}o" —B" )M, +

oW — i )% (22)

Q, =(@}o" -UB")pu, +

+H@w" - CH")r, @)

oypama 3", B, W", II]" [1]-do, xsnBsun 5-
JISIH TSUWH €IHIINAD.

PocTBeprs OSAPKMIAMJIMMII
cBailjlapblH  meca0djanmacel. PoctBeprs
OSIpPKMIMJIMUIL CBalIapbhlH IiecabliaHMachl
CBalibIH  MyXapbl  yXKXYHYH  POCTBEpPIs
USAPKUIUIMS HIOTTSCUHAA HepAsiUIIMSHUH
OJIMachl  IOSIPTUHS  JIOps  amapbUIbIp.
PoctBeprst OspkuawiMs KSCUUWMHIOA TOTa
MOMEHT M,; Hapanblp ku, Oy na TATOHT
CIMIISTH XapHKu TIBBSHUH AKCH
UCTUTaMATHUH/S MIOHSIMUIL OJTyp.
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PocTBeprsi  OSpKUIWIMHII ~ CBAaibIH
niecabraHMachiHaa NQUru WK TACUPUHISTH
pPOCTBEPIMH  OTypaxabblHIAa  Bs ~ HaH
IBSIPUHAS HapaHaH MITaBUMAT — HS3SPS
AJIBIHMBIP.

Hedopmacuiiaiia s10ps  wecabrama.
VIKIaMs HATYKSICHH IS OAPKHMIMIMHII CBAH
VO TPYHT CUCTEMHUHHH WIIWA UKW MSPIISITSIS
rs0yn equIup: eNacTUKU BSl  eJNacTHKU
mactuku.

by owoctiapunsH  UKu
CSIPILS M H-

Il TACUP €lIsH L(UrH russs /., allabblIaKbI
JCTypJia TAHUH eUIHNp:

ab

30HaHbIH

r,=—2_ 24
70938 @)
Io<l", onayraa HepasaiuIms U,
alabblIaKbl JICTYypJIa mecadIaHsbIp.
Iy =093 0 (25)
BEB
CaaifblH  pocTBeprsi  OSPKUAMIMS

KICUUMHASA TACUDP €ASH SIMMKA MOMEHT, Mp
- UH TUAMSATUHASH OIOWIK OJIMaMaiblIbIp,
mapsa K,

To<1,08 Mp3 (26)

Sasp I'> 1, onapca, Oy manja Wepasiunms
My amabbIiaksl raga uis TAUUH €OUIup.
Wik HioBOs s KtomsiKun ¢yHkcuita @

THAMSATH aIIabbITAKbI JIcTypia
miecabIaHbIp:
ao,,
Dy = (27)
B 1%

Tsitun equnmuin @, - s 3tops [1]-do sxsaassin
4-ns0 Dg B Dy - YH TURMSATIISIPU TATBLIBIP.

Uy - BIH THUAMATA amabbIIaKbl
JILICTYypJa TalbUIbIP:
a
Yo =—@, (28)
k
(@):F:17131:1 pocTBeprs OUpSAIIMS

KSICUUMHASA TACUDP €ISIH SIMUAKU MOMEHT Mp -
JISTH OFOMITK OTMANTBIABIP, HSIHU

‘%qng <M, (29)

ﬁukamTupMﬂ raoMJIMHATHHSA
€) (1)1} mecadiaama. PoctBeprs
OSIPKUIUIMHUII  CBAalbIH MINA  apAbDKBLI
oJlapar WKH IUIACTUK OWHAbbIHBIH SIMSUIA
ANMSICM WIS XapakTepusslk  OJIyHYp.
bynnapman  OupuHXuUCM  —  CBailblH
POCTBEPTsT OUPIIAIIMS HEPUHIISA, JUISIPH UCS
MUSHISH 3, JApUHIMUUHAS  HapaHbIp
(mrsxuma 2 6).

Hxknmxu mactuklik ofHar
HapaHapIraa WSIA-THAT  BA3UHHATH  Oar
Bepup. Llsnam MUK amabblIaKel ALCTYpJia
miecabJIaHpIp:

Fupl() = 176 53\) a6wM 123 (30)

Io<T’,, onnyraa 3 = F3 DATUPUIMHUAIIIL
JAPUHIMUUHIA TACUP €ISH SHUKU MOMEHT
M3 Bg ksacwxkH TUBBI [3 allabbLIaKbI

JLCTYypiIa mecablanbIp:
M, =7 —093} )% (31)
r, =g -0934} I, (32)

by manaa (26) LISAPTH TSAMUH
OJIYHMAJIBIJIBIP.

[llecabu sifmxku  MoMeHT M3 Bs
KSICWKH TUBBA /3 CBAMBIH S TUPUIMUII 3
JAPUHIMKIAKA Kacuiuuas [ o>, onnyraa
allabblIaKbl KUMH TAWUH eaunup. (27)
JLCTYPY WIS TAWUH €IuaMUIl @y - g sicacsiH
t =pm rwitmstn [1]-do  ksaBstn  4-7st
TarbUIBIP.

@, ruiimstuas scacsH [1]-do xksaBs
4-nsn QD5 @; - HUH TUAMATISAPU
TaIbUTBIP.

CBaifbIH ~ pOCTBEprs  OSPIIIAUIMS
KICUUMHASA TACUP €ISIH SIMUKA MOMEHT
alIabblIAKbl JUCTYpia TIHUH €IUIHp:

1 0,
Mg = LD, (%QG _@4F0j (33)

by manga Mo< Mp msapTH TAMUH OJTyHMYLI-
Ayp.

Enactuku BSi mMIacTUKM 30HAJIapbIH
CAPUISAUHIS TIACUP €ISH SMMKHM MOMEHT
B ksacwxku rusBs [, -Hu (20) B (21)
IUCTypiapsl Wi mecabnaiiapksH  (33)
JILCTYpY WISI MISWNMSAH equisiH My Tona Mo-



Exonoauiiassn cy macappugpamorvypuanst, NeS, oexaop, 2013 -acy un

MEHTH HS3SIps aJIbIHMAJIBIIABIP. by 1man muin
TOMa MOMEHT M3 BSl Kacuxu TuBBs 3 (22)
Bs (23) aucTypaapsl Wis 1mecadaaHsbIp.

YaTaapblH AMSJIS ISJIMSACHHS 0P
cBAlJIapbIH  mecadjganmacol.  [[amup-
OCTOH CBallIapblH YaTagaBaMIIBLIIBA DIOPS
mecabmagmacel TH Bg ' 1I-21-75 - g
sICacsiH anapbuUIbIP.

YarnapblH sSMsUIS ISUIMSICHHS DI0pS —
rabarkanan AP IUHISIIIAPIIMHAIL JTMUP-
Octon cBainmap. by manga 4yatnapeiH

HapaHMacsl (SIMsISL PAIMSICH) 15(0))
BEPUIIMS3AMP.
— IOnasan ISPUIIMHUILL IIMUP-0ETOH

CBaijiap/ia YaTjapblH aubUIMAachiHA IOPS.
by manna smsist 2sUIsiH 4aTiapblH €HU
cBaiimapaa 03 MM Bs cBail-KOJIOHJA HCS
0,2 MM-ZISTH 40X OJIMaMaJIbIbIP.

— CpailnapplH  €H KICUWMHAS HapaHaH
AUM)KA MOMEHTH IIAJI-INA3bIPKbl  HMILAS
SIOCTAPWIIUIM KUMH TarMar oJsap.

["abarxanaH SPIUHIALIMPUIMHIL JI51-
MUpP-OETOH CBailylapia YaTJIapblH  SMSUILS
UIMACH  HonBepunmszaup. [abarkanan
ASPIUHISAII UPUIIMHULI ISIMUP-0ETOH
CBAMJIApBIH YaTJIapbIH SAMSJISA  ISIMICHHS
Jlopsi  IIecabjJaHMachlHAAa  allabblIaKbI
WApTIIApsA HMon Bepuinp. bens xu, cBaiina
yatnapblH eHn 033 MM, cBali-cuTyHZa ucs
0,2 MM - I5IH 40X OJIMaMaJblJIbIp.

CgailmapblH €H KACUHMHAS HapaHaH
AWMKM  MOMEHTHH THUHMATH HyXapblaa
BepWIAHIore sicacsiH THAMH OJlyHa OUILSIp.

Uflqi  Huokaambliian — cBailaapbin
CTATHKH CbIHAba HOXJIAHMACBI.
CBailslapblH CTaTUKH ChIHabbl JTAMUIISIISHIH
TUKUHTH OONEKJISPUHUH HaXbIHBUIBIBBIH]IA
HepislIsH Bsl aHAJOBbU MIHSINCU-DE0IOBU
HISIPanTsl MAJIMK OJaH Wepas anapbulbIp.

YanpiHan Bs razma Tiokmo chIHar
CBallIapplH TpYyHTa CajJblHMachl TPYHTYH
TAOMM HAMIIUK IISPAUTUHIASA anapbuibip. By
Hjalla MIUBIPUH DIOPLUIMACH  JIAWHIISANS
yibYyH anapbUIMajblIbIp.

TsAK cBalbIH BSl €DK 11 POCTBEPrs
OSIPKUIMITMHIL CBalJIapbIH TSOKpLIOU
CBIHAbbl IICYJIYy MIOBIAT CTaHIapTiapblHa
yiibyH BSl TATOUM OJyHaH METOAMKAaHbBI
HA3SPS ajmMarJia arnapbUIMabIp.
CpaiinapblH TSKPLUOH CHIHABBIHBIH TPYHTYH
TAOUM HAMIIMK MISPTUHIAS HapajbpliaH OMHa

Bsl TypbYJapblH SCACHIHBIH THKWUHTH BS
UCTUCMAp  JIOBPJSIPUHIS — HUCIAHMACHIHBI
HONBEPHIIMSI3 OJITYbYHY HS3SIPS QJIbIp:

C) aparilmasi, svay-0ziil lizorindo;

d) darinliyi boyunca.

Tskpudsi-cbiHar CBaibIHBIH
dnkassamsicu. JliiocBapu OataH TPYHTYH
OUTIH TAOSATSICHHUH MCIAaHMACBIHIAAH COHpPA
npiata keanpuiaup. Lsp Oup mwwisans cBaid
TATOMr eOWJIsIH MUK I1ecabu  MUKIH
ruiiMATUHUH 1/10-15H 90X OJIMaMalibLABIP.
CBaiibIH CHIHAbBIHBI OHYH DIOBJSICUHUH T(HhM
JIOJIMAchlHA YMbYH OJIaH IISAIU HIKS TSASIp
amapmar Ja3bIMIBIP.

ChbiHar rypTapAsITaH COHpa CBaibl
ra3pl0 YbIXapTMar BsI TPYHT CSITIIUHISH
CBalbIH CBIHMa TXTTSACHHSA TSP
MsicasSICHHU FOJTIMSIK JIa3bIMABIP. by Hior-
TAOS MaKCUMYM SIMIDKM MOMEHT HapaHbIp
KH, Oy 1a 3, - IH achUIbI OJlapar aimabblaa-
Kbl KUMH TaIbLIbIP:

M=I03, (34)

CBailblH CBIHAr TPOCECHHAS OHYH TPYHT
CATIIYU CABUUUACUHIA MEPAANUIIMACUHU B
JIFOHMST Oy KabbIHBI FOJTYMSIK JIA3BIMJIBIP.

CBaiiblH  ChIHAbBIHAAH  ABIHMBIII

MsUTyMart-
Jap sicachlHJIa TPYHT CSTUIM CSBUUMSICHUHAS
CBAlbIH  MEpASIMUIIMSACUHS  BS  JIOHMSA
Oykabbl WS cCBaila TATOMT eAWIsH WK
apachlHIa AacChUIBUIBIT TpaQuKu TYypyayp.
CelHar  3aMaHbl  CBailblH  #lep  CATIIH
CABUMMACHUHAA WepAAMnIIMS BSl CBallbIH
TANS HIOTTSCHHUH — JIOHMS  Oy>KabbIHBI
FOJTYMSIK TSUTSIO OJTYHYP.

CblHar  HATWKSICUHAS Mep  CATUIM
CABUUMSICUHIA WIK - HepAIUUIIMS BSI MUK -
TIOHMSI Oycabbl aCBUIBUIBILBIHBIH TpaduKu
Lypyayp.

[burm cratuku Wik  (MHUISUTH
apTHIpBIJIMA)  ChIHabbl 3aMaHBl  CBAWBIH
WLKIIOTIPMS raOuInnIsITH 1], —
amabbIaKbl JICTYpJia TallbUIbIP:

m H
Hy=——: 35
q KqKH q; ( )
Oypama: K, — TpyHTYH TSIIJIIUISICU3IIUK
ony6, K.=1,1 ra6yn emmmmp; Ky —

eTuOapabuIbIr ssMcansl oy, K;=1,3 ra0yn
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SIWIHP; My — HII IISIPAUTH  SIMCAJIBI 0JIyO,
— . YyH o
mM;;=1,0 ra6yn eaunup; qu — nduru WK
HOPMAaTHUB MITaBUMATIUP B TACUDP €I5H
K IsH [ury iep AssiuIMsICUHI I0CTAPSH

aCBUTBLTBIT TPAQUKUHISH TaIbLUIBIP.

Hc: TUAMSTA  TACHUP €OiH  HUKUH
TUAMATUHS  Osipalsip rA0yn  enunup BA
ndurn  HepasUUIIMAHIH TUAMATA HIKIH
apTBHIPBUIMACH]  HSATIDKSICUHAS — apIbDKbUI

apTeIp.
HNep carmmHasH Wyxapblga — OjaH
CBalibIH TAIA HIOI'TSICUHVH

WEepIAUMIIMSACHHN allabblIAKbl ILICTYp WA
TSIMUH €TMSK OJiap:

Qr®
Y. =Y %4 36
c=Tot+o@ +3EJ (36)

Mamenos K.M., Mycaes 3.C.,
I'acanos D.9., Mamenos A A,
Mamenos A.E.

Pacuer cBail u cBaifHbIX (yHITaMEHTOB
Ha BO3JEUCTBUE TOPU3OHTAILHOW CHIIBI U
COCPENOTOYEHHOTO MOMEHTa B JIECCOBBIX
IIPOCAIOYHBIX TPYHTAX.

B nacrosmen crarbe paccMaTpuBaeTcs
pacyeT cBau M CBaHBIX OMOp IIyOOKOTO 3a-
JIO’)KEHMS Ha JIECCOBBIX IPOCAJOYHBIX I'PYH-
Tax. Ha ocHOBaHMM UCIBITAaHUHN CBall rOpuU-
30HTAJIbHBIM Harpy3kam ONpelessieTcss Mak-
CUMAJIBHBIN W3TUOAFOIINNA MOMEHT COOTBET-
CTBYIOIIEH U3JI0MYy CBail cToiku. [Ipu sTom
ONpeAeNseTcs TOPU30HTAIBHOM IepeMelle-
HUE€ U YroJl HOBOPOTa Ha YPOBHE IOBEPXHO-
CTH OCHOBaHUS.
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TOPU30HTAJIBHBIX U BEPTUKAJIBHBIX HArpy-
30K. "OcHoBaHus, GyHIAMEHTHl U MeXa-
HuKa rpyHTOB”. Mocksa, 1967, Ne3.
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U.S. ZEYNALOVA, 9.M. QULIYEV, A.M. NOSIROV

AZMIU-nun “Istilik, qaz tachizati va ventilyasiya” kafedrasi

ENERJI EFFEKTIV TEXNOLOGIYALAR TOTBIQ ETM9KLO
AzMIU- nun I TODRIS KORPUSNUN ISITM®O SISTEMININ
REKONSTRUKSIYA TODBIRLORININ ISLONILMOSI

Beynolxalq teskilatlarin molumatlarina
gOro diinyada binalarin isidilmosi, soyudul-
mas1t vo havanin kondisiyalagdirilmasi sis-
temlorino imumi enerji sorfinin 40 %-i, Res-
publikamizda isa 50 %-don ¢ox hissasi sorf
edilir. Olkomizds binalarin isidilmosine sorf
olunan istilik enerjisinin sorfinin yiiksok ol-
masina saboblor kimi tikinti tiglin lazimi
texniki-normativ sanadlorin olmamasi, qoru-
yucu konstruksiyalarin materiallarinin nisbe-
ton asagi istilik miihafizo xiisusiyyatlorino
malik olmasi, binalarin arxitektura vo mii-
handis hallorinds enerjidon somarali istifado
mosalalaring digqoet verilmomasi, enerjiys qo-
naotli mithondis avadanliq vo qurgularin, av-
tomatik tonzimlayicilorin istifads edilmomo-
Sini va s. gdstormok olar.

Binanin isitma sistemlorino sorf olunan
istilik enerjisinin somorali istifads edilmasi-
nin osas gostaricisi kimi 1 m? yasayis sahasi-
nin isidilmasina sarf olunan istilik miqdarin-
dan (vo ya sorti yanacaq sorfindon) istifado
edilir. Bu gostaricinin asagi salinmasi lisiin
enerji effektiv texnologiyalarin vo material-
larin iglonilmasi, enerjiya qonastli masin vo
avadanliglardan, miiasir avtomatlagdirma vo

tonzimlomoa qurgularindan va 6l¢gma-ucot ci-
hazlarindan istifado edilmasi miiasir dovriin
zoruri tolobat1 olmusdur.

Istismarda olan binalarin istilik enerji-
sind olan tolobatinin azaldilmasi yeni tikilon
binalarla miiqayisado daha ¢otindir. Bels ki,
bu mogsadlo hoyata kecirilmosi planlasdiri-
lan islorin goriilmoasi {iglin daha ¢ox vosait
tolob olunur vo binanin sakinlari {i¢iin olavo
narahatliqlar yaranir. Buna baxmayaraq mii-
asir dovriin tolablorine uygun olaraq kéhno
binalarin enerji effektivliliyinin yiiksaldil-
mosi {iglin tadbirlorin islonilmasi vo tatbiq
edilmasi qacilmazdir. Bu todbirlor enerji eh-
tiyatlarindan somorali istifadoys, enerji ef-
fektivliyin yiiksaldilmosino, otraf miihitin
cirklondirilmasinin vo atmosfers atilan kar-
bon gazinin miqdarinin azaldilmasina v s.
yOnalmoli vo miimkiin qadar az vesait qoyu-
lusu ilo hoyata kegirilmalidir.

Toqdim etdilon moqalo AzMIU- nun Il
todris korpusnun binasinin kapital tomiri za-
man1 isitmo sisteminin rekonstruksiya tod-
birlorinin islonilmasine hasr olunmusdur. Bi-
na 1986-c1 ildo istifadoyo verilmis, 12 is¢i
moartobadon, isidilmoyan zirzomi va isidil-



Exonoauiiassn cy macappugpamorvypuanst, NeS, oexaop, 2013 -acy un

moyan ¢ardaq mortobalorindon ibaratdir vo
hal-hazirda kapital tomiro ehtiyact vardir.
Binanin isitmo sistemi polad borulardan isti-
fads olunmagla birborulu yuxaridan paylama
sxemi tizra islonilmisdir. Qizdiric1 cihaz ki-
mi artiq istehsaldan ¢ixarilmis konvektorlar-
dan istifado olunmus vo onlarin da bir ¢oxu
artiq yararsiz voziyyats diismiisdiir. Ona go-
ro do isitmo sisteminin yenidon qurasdiril-
mast labtiddiir.

Mbolumdur ki, binalardan istilik, xarici
goruyucu konstruksiyalardan — xarici divar,
pancara, qapi, tavan vo dosomo konstruksi-
yasindan itirilir.

Konstruksiyalardan itirilon istilik itkisi
asagidaki diisturla hesablanir:

Q = KF (tg-ty) n (1+p) Vit

burada k—konstruksiyanin istiliktiirmoe om-
sal1, Vt/(m? °C); F—istilik itiron sothin sahasi,
m?; tg—daxili havanin temperaturu, °C; ty—
xarici havanin hesabi temperaturu, °C; n —
konstruksiyalarin xarici sathinin xarici hava-
ya nazoron yerlosmosini nazora alan omsal;
p — olavo istilik itkilorini (cohato, kiiloyin
stirating, iki vo daha c¢ox xarici divara vo .s.
g0ra) nozors alan omsaldir.

Diistura daxil olan komiyyatlorin okse-
riyyati sabit komiyyot oldugundan istilik it-
Kilorini azaltmaq ti¢iin real istigamat istilik-
Otlrms amsalinin azaldilmasidir.

Hal-hazirda Avropa 6lkolorindo istilik-
Otlrmo amsal1 xarici divar, tavan vo dégomao
konustruksiyalar1 ti¢iin 0,2 Vt/(m? °C) - don,
Xarici poncoro konustruksiyast iiglin 1,2
Vt/(m? °C)-don kicik qiymatlorlo normalas-
dirilir.

Respublikamizda iso qilivvade olan
normativ sonado goro sanitar-gigiyenik vo
komfort soraiti tomin etmok tiiglin CHMII
23.02.2003 osason talob olunan termiki mii-
gavimotlor nozoro alindigda Baki sohori
uciin xarici divarin istilikotiirmo amsali 1,59,
tavan konstruksiyasi {iclin 1,19 vo désomo
konstruksiysi ti¢iin 0,95 Vt/(m? °C) olmali-
dir.

Homin normativ sonado goro enerji so-
moraliliyi nazors alinmagla bu konstruksiya-
larin termiki miiqavimatlori isitma dovriiniin
doraco-sutka (IDDS) gostaricisi nazora alin-

digda xarici divar, tavan vo désomonin isti-
likotiirmo amsallar1 Baki sahari {igiin uygun
olaraq 0,48, 0,31 vo 0,36 Vt/(m? °C) - don
bdyiik olmamalidir.

Faktiki olaraq Baki sohorindo binalarin
xarici divarlarinda asas horgii qatt kimi on
¢ox galmlig 40 sm olan ohongdasindan vo
galinligr 30 sm olan bosluglu karpiclorden
istifado edilir. Bu halda xarici divarlarin fak-
tiki istilikotliirmo omsallar1 uygun olaraq 1,3
vo 1,18 Vt/(m? °C) toskil edir (daxili vo
xarici suvaq qatt nazors alinmagqla).

Hor iki halda xarici divarm istilikotur-
mo omsali sanitar-gigiyenik vo komfort sora-
itin toloblorini 6dasa do, enerji samaraliliyi
tolobini 6domir. Baki sohorinds tikilon bina-
larin xarici divarlarmin faktiki istilikdtiirmo
omsallar1 Avropa Olkalori ilo miiqaisods 8-
10 dofs, Ukrayna ilo miiqaisado 2-4 dofo
coxdur.

Avropa normalarma gore  xarici
pancaralorin istilikdtiirmo omsalt 1,2 Vt/(m?
°C) oldugu halda, bizim 6lkomizds istehsal
olunan pancaralorin istilikotiirmo omsali on
yaxs1 halda 2,7 Vt/(m? °C) toskil edir, bu da
Avropa normalarindan 2,3 dofo goxdur.

Beloliklos, aragdirmalar gostorir ki, bi-
nalarin istilik itkilorini azaltmaq ti¢lin enerji
effektiv konstruksiyalarin totbiqi zoruridir.

Tomir zamani baxilan binanin enerji
effektivliyini yiiksaltmok moqsadi ilo asagi-
daki tadbirlorin islonilmasi va totbigi toklif
edilir:

» xarici divar, tavan vo dosamoa konstruksi-
yalarina izolyasiya qat1 alavo etmoklo isti-
likotiirmo omsalinin azaldilmast;

» yeni daha yiiksok istilikvermo qabiliyyatli
isidici cihazlardan istifado etmok;

» polad borular1 korroziyaya ugramayan vo
daha az istilik itiron metal tabagali plastik
borularla ovoz etmok;

» isitmo sistemini daha somorasli olan
ikiborulu asagidan paylama sistemino
doyismak;

» lazimi hallarda borulari izolyasiya etmoak;

» miuasir 6l¢gmd vo tonzimlomo cihaz-la-rin-
dan istifado etmok.

Movcud voziyyotdo korpusun xarici
divar, tavan vo dosomo konstruksiyalarmin
torofimizdon aparilan istilik texniki hesabati
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noticasinda istilikdtiirmo omsallarinin uygun
olaraq kq4=1,2, ki=2,1 va kgss=1,32 Vt/(m?°C)
oldugu miioyyon edilmisdir.

Kapital tomir zaman1 divarin tizliik da-
sinin sokiilmosi (du daglarin bir hissasi to-
kllmisdiir) vo avazina qalinligi 0,06 m olan
mineral pambiqdan izolyasiya qati yerlosdi-
rilmasi vo ventilyasiya olunan hava ara qati
nazards tutulmagla (I todris korpusunda ol-
dugu kimi) qoruyucu tobaqga ilo 6rtmok toklif
olunur. Bu halda xarici divarin istiliktiirmo
omsali 0,48 Vt/(m*> °C)-o qodor azalaraq
IDDS tolobini 6doyir. Tavan vo ddsoma
konstruksiyalarina slava edilocok izolyasiya
gatinin qalinligi els se¢ilmisdir ki, onlarin is-
tilikotiirmo oamsallar1 0,3 Vt/(m? °C) — ya
godor azaldilmaqla normada nozords tutulan
IDDS gostericisini ddasinlar.

Binada olan iki gat taxta poncoralori
iki gat siisolonmis metalplastmas pancoralor-
lo doyismok maslohat goriiliir. Poancarslorin
termiki miiqavimotini artirmaq moqsadi ilo
slisoloraras1 boslugun hava ils deyil kripton
vo ya arqonla doldurmag: toklif edirik. Bu
hom istilik itkilorinin azalmasina, hom do
infiltrasiya yolu ilo otaglara daxil olan soyuq
hava kitlosinin azlmasina sobob olur. Bu
halda yeni pancaralorin istilikotiirmo omsali
2,0 Vt/(m? °C) toskil edir.

Hom movcud, hom do toklif edilon
konstruksiyalarla binanin imumi istilik itki-
lari Excel programinda coadval soklinds mo-
lum metodika iizro hesadlanmis vo alinmis
noticalor codval 1-do verilmisdir.

Binanin iimumi istilik itkilari, Vt

Cadval 1.

Konstruksiya | Mévcud |Toklif olunan | Istilik it-
nin névii konstruk | konstruk- kilarinin
siyalarla siyalarla azalmasi
Xarici divar 162017 64807 97210
Xarici pancara | 124021 78918 45103
Xarici qapt 2728 2728 0
Tavan 32588 4655 27933
Ddgoma 17070 3880 13190
Comi 338424 154988 183436

Gorlnduyd kimi xarici goruyucu kons-
truksiyalarin tokmillogdirilmosi noticosindo
AZMIU-nun 1l korpusunun istilik itkilorini
183,4 kVt saat azaltmaq olur. Bu iso orta he-
sabla ildo 33000 m* qaz yanacagina qonast
etmoyo vo otraf miihito atilan CO2 gazinin

migdarin1 66 ton azaltmaga imkan veracok-
dir.

Bu zaman binanin mdvcud birborulu
Isitma sisteminin metal tobaqgali plastik boru-
larla ikiborulu asagidan paylanan sistemlo
ovoz edilmasi toklif edilir. Bu halda hal-ha-
zirda istilik dasiyicisini cihazlara gatdirmaq
ticiin istifade edilon iyirmi alt1 dayagin ave-
zino on bir dayaq qurasdirilmasi kifayyot
edir. Enerjiyo gonaot etmok, sistemin isini
tonzimlomok, uzundmiirliiyiinii artirmaq veo
yaranacaq goza hallarinin qarsisini almaq
mogsadi ilo miiasir 6lgmo vo tonzimlomo
cihazlariin tatbiqi nozords tutulur. Bels ki,
qizdirict cihaz kimi seksiyali aluminium
radiatorlardan istifado etmok va har bir ciha-
zin giriginds temperatur tonzimlayicilarinin—
termostatik ventillorin, ¢ixisinda iso baglayi-
c1 ventillorin qurasdirilmasi planlasdirlir. Is-
tismarda olan sistemda hor bir qizdirict ciha-
zin va har hansi isitmo dayaginin istilik yii-
kiinii tonzimlomok miimkiin deyildir. Toklif
edilon sxemdo iso termostatik ventillordon
istifado vo har bir isitmo dayaginda balans-
lagdiric1 ventillorin yerlasdirilmasi sistemin
avtomatik tonzimlomasini tomin edacakdir.

Avropa Birliyi 6lkolorinds binalarin
enerji effektivliyinin qiymatlondirma modeli
yalniz xarici qoruyucu konstruksiyalarin isti-
lik miihafizo soviyyesini yiiksoltmoyo vo
muhandis tochizati sistemlorinin hesabi mak-
simal energetik xarakteristikalarinin  segil-
masing deyil, baslica olaraq, biitiin il arzinds
binanin imumi enerji tolobatinin dinamik
istismar xarakteristikalarin1 qiymotlondirme-
ya yonalmisdir. Bu halda binanin enerji tolo-
bati dedikdo isitmo, ventilyasiya, havanin
kondisiyalasdirma vo isti su tochizati sistem-
lorina lazim olan istilik enerjisi vo soyuqluq
tochizatina, nasos vo ventilyatorlarin istis-
marina vo isiqlandirma sistemina lazim olan
elektrik enerjisinin comi nozords tutulur.
Qeyd edilonlor nozors alinmaqla AzMIU-
nun II todris korpusnun enerji effektivliyini
qiymoatlondirmok iigiin Norvegin "ENCI"
kampaniyasinda iglonilmis kompiiter proqra-
mindan istifado edilmiidir. Bu programin ko-
mayi ile istehlak olunan miixtalif enerji nov-
lori ekvivalent olaraq ilkin enerjiyoa gotirilir
vo atmosfers atilan karbon qazinin emissiya-
sina goro otraf miihito neqativ tosir qiymot-
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londirilir. Alinmis naticalor cadval 2-da, so- Kil 1-3 - do verilmisdir.
Noticolorin miigayisa codvali Cadval 2
Xarakteristikalar Moveud Toklif olunan
konstruksiyalarla konstruksiyalarla
1.Xarici konstruksiyalarin istilikdtiirmoe omsallari, Vt/(m? °C)
Divar 1,2 0,48
Ortiik 2,1 0,3
Dogomo 1,32 0,3
Poncoara 2,79 2,0
2.Binanin iimumi istilik itkilari, Vt 338425 154988
3.Enerji effektivlilik dorocasi (isitmays gors) 54,2 %
4. ENCI -yo gora enerji effektivlilik doracasi (biitiin enerji novlorine gora) 51,7 %
5.Enerji effektivliliyo tolob olunan investisiya, AZN 55750
6.111ik xalis golir, AZN 11250
7.Geri qayitma muddati, il 5,0
8."ENCI" iizr xiisusi istilik sorfi kVt saat/(m? il) | Sinif D-87 | Sinif C-42
Belolikls, binanin movcud konstruksi- sorfini iki dofs azaltmaga, ildo 33000 m? to-
yalarinda olavs istilik izolyasiya qati yerlos- bii qaza qonast etmoyo vo atmosfers atilan
dirorok IDDS-in toloblorine uygunlasdir- CO; qazinin miqdarin1 azaltmaga imkan
magla hoyata kegirilon enerji effektivlik tod- Verir,

birlari binanin isidilmasins lazim olan istilik

l& ENSI® EAB Software v. 8.1 Layihe: AzMIU II korpus ENCI UAA  CAENSI Software folder\ENSI EAB Software AZ 8.1 AZLGN\Work\AzMIU TI korpus ENCI UAA\AZMIU T = - 23 -
Fayl Layihe Komek
= 2 ] = = = - 35 Oke : Azerbaycan
JoEI B Ewf 06 B OO e ]
"Enerji” budcesi }Tedbir\eﬂ "Guc” budcesi \ ET eyrisi ] Illk enerji telebati | Istilik itkileri
Layihe Binanin tipi YHusepcuTeT
AzMIU Il korpus ENCI UAA Standart serait <2000Dd
Iglim zonasi Baku/Bakl
Isitme movsumu 111-14
Budcenin elementi Standart Fakt uzre llkin xett Tedbirlerden sonra
kWwh/m? KvWh/m# KWhra kWh/m?2 KWhia KWh/m? kWhia

1. Isitme: 325 388 368 470 388 368 470 11 105 285

2. Ventilyasiya (isitme) 107 00 0 00 0 00 0

3. Isti su techizati 11,3 0.0 0o 0,0 0 0,0 0o

4. Ventilyatorlar ve nasoslar 30 1.1 10613 11 10613 08 5307

1

5. Isiglanma sisteminin gucu 13,7 13,7 130 341 13,7 130 341 13,7 130 341

6. Digerleri 12,3 329 312817 329 312817 16,5 156 409

7. Soyutma 0,0 0,0 0 0,0 0 0,0 0

Cemi 83,5 86,5 822241 86,5 822241 41,8 397 341
8. Xarici avadanlig 0 0 0

BakuBakl/ S £ <20000d

BlG. e e ' R TR

Sakil 1. ENCI programinda hesablamalarin naticalori - BUDCO
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(% ENSI® EAB Software v. 81 Layine: AZMIU Tl korpus ENCI UAA CAENSI Software folden\ENSI EAB Software AZ 8.1 AZLGN\Work\AzMIU llkorpus ENCL UAMGZMILE o o) sl

Fayl Layihe Komek

HERP 220 E70 L8 6 @8- &

"Enerji" budcesi Tedbil‘iefl"Guc" budoesi' ET eyrisil llik enerji telebati | Istilik itkileri

Layihe
AZMIU Il korpus ENCI UAA

Binanin tipi YHusepcuter
Standart serait <2000Dd
Iglim zonasi Baku/Bakl
Isitme movsumu 111-14

Parametrler

KWh/m> kWhia

1_Isitme: U - divar ucun

7,15

1.Isitme: U - pencere ucun
1. Isitme: U - ortuk ucun

1. Isitme: U - doseme ucun

1. Isitme: Paylayici sistemin FIE

1. Isitme: | ve X/ EM

4. Ventilyatorlar ve nasoslar: Nasoslar, isitme
6.1 Diget tesir edenler: Orta guc

4,76
6,57
374
0,89
2,14
0,56
16,46

52,26 456 642 424 501

|Eaku/Eak\ /Yrueepourer /<20000d

Sakil 2. Tadbirlarin naticalori

Fayl Layihe Komek

HEREP aa D 50 L8040 B88-@0 &

"Enerji' budcesi | Tedbirler | *Guc budcesi| ET eyrisi lik enesjitelebati | itiic tieri

kwWh/m2

IIikin xett

] - soyutma

B - oiger

[] - 1siglanma

I - Ventiyatoriar ve nas
W -sr

B - ventiyesiya dsitme)

. - Isitme

Tedbirlerden sonra

|Eaku/Eak\ JYnreepouter/ «2000Dd

Sokil 3. Illik enerjiya talobat

3eiinasnioBa Y.C., I'yauneB A.M.,
Hacupos A.M.

A3ACY, kaghedpa "Tenno, eazocnabincenus
u senmunsayus”

Pa3paboTka MeponpHusATHii 10 PEKOHCT-
pykuum cucrtem oromienue |l yuedbnoro

kopnyca A3.ACY ¢ npuMeHeHHeM IHep-
roep(peKTUBHBIX TEXHOJIOTHH.

Pesrome
Buenpenue »Hepro3p@exTuBHbIX Me-

ponpusATUil M 3Heprocoeperaromux odopy-
JIOBaHUH TO3BOJISIET CYILECTBEHHO CHHM3HTH
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pacxo] SHEpruy Ha KOMMYHaJIbHbIE HYXK]IBL.
B nanHOIl cTaThe paccMOTPEHBI MEPONPHUSI-
TUU MO0 PEKOHCTPYKLIUU CHUCTEM OTOILICHUU
BTOpOTrO yueOHoro kopmyca A3ACY ¢ mpu-
MEHEHHUEM 3Heprod((HeKTUBHBIX TEXHOJIO-
ruii. B pesynbrare BIABICHO YTO, IIPUMEHE-
HUe 3Heprod3((eKTUBHBIX TEXHOJIOIMH IO-
3BOJISIET CHU3UTh PacxXo/ TEIUIOBOM 3HEpruu
Ha OTOIUICHHE B JIBa pa3a, a TaK)Ke YMEHb-
HIUTH TOJI0BOM BBIOPOC OKPYXKAIOIIEH Cpebl
Ha 66 TOHHBI.

Summary

Energy effective technologies and the
equipments which they are economic for the
energy help to us to reduce the waste of
usable energy sources. At this article,
reconstruction cases of the heating systems
of the second building of AZMIU have
been explored with new equipments which
they’re about energy effective technologies.
At the end, it’s been understood that, if we
use this new technologies we can reduce the
of useful energy twice and waste the amount
of CO 2 emissions 66 ton.
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