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OBOPYAOBAHUE

Mpo6nembl 3KoNOrMn HePTAHbIX MECTOPOXKACHUM
U NYTU UX pelleHuns

ﬂ,Oﬁbl‘la He(bTM U 3KOJIOrNA — TeCHO CBA3aHHbIe NOHATUA, NOCKOJIbKY Hed)Tel'a30A06blBal0l.l.|aﬂ oTpaciib —
OJHa U3 3KOJIOTM4YeCKU onacCHbIX OTpacneﬁ X03AWCTBOBAHUA B MMpOBOFI npaKTuKe.

KonoccanbHblii yuiepb 3KOAOrUMU HAHOCAT
BbIGpOCHI B aTMocthepy, B TOM Yucie BbI6POCH
nonytHoro HedTAHOro rasa. onyTHbl Hed-
taHoi ra3 (MHIN) — yrnesofopoaHble rasbl, co-
nyTcTBylolWne HedTM W Bblgenswowmecs npu
ee pobblue Ha HedTerasoBbIX MECTOPOMKAEHM-
Ax. Mpo6nema ncnonb3oBaHUA NOMYTHOTO rasa,
A06bIBAEMOr0 M3 CKBAXUH BMecTe C HedTblo,
OCTPO CTOMT BO MHOTWX CTPaHax mupa.

Mpu coBpemeHHbIXx crnocobax paspabot-
Kn ot 1-17 % HedTH, rasa u HehTenpoayKToB
TepstoTca B npoueccax fo6bluM, NOATOTOBKM,
nepepaboTKy, TPAHCNOPTUPOBAHUSA 1 MUCMONb-
30BaHMA. HoMeHKnaTypHbIl cocTaB AAOBUTHIX
3arpsA3HeHni coaepXuTt okono 800 BeliecTs,
B TOM Yunc/ie MyTareHbl (BAUSAIOT HAa HAaCTeACTBEH-
HOCTb), KaHLEpOreHbl, HEPBHbIE U KPOBAHbIE
Aabl (BAMAT Ha QYHKUUU HEPBHOWN CUCTEMbI),
annepreHsl u gp.

[lo oueHkam Ha Hayano 2009 ropa
(npuBoAMMbIM «PoccuiicKOW rasetoii» no uc-
cnefoBaHnAm MuHaHepro n Komuteta Frocaymbl

no NPUPOAHbIM pecypcam, NPUPOAONONb30Ba-
HUIO N 3KONOTUM), KaXAablA oA B Poccun ussne-
Kanocb 55 mapa m3 MHT. Mpwu 3Tom B daKkenax
CcKuUranoch npubnusutensHo 25 %, a 310 nNoytn
14 mnpg 1. NMonoBuHa nonyyeHHoro MHI TpaTtnT-
CS Ha HYX/bl NPOMbIC/IOB 1 CMUCbIBAETCA Ha TeX-
HONMOTUYeCKMe NoTepu, U TONbKO O0KoMo 25 %
oTnpasnsercs Ha nepepabotky. A 14 mapa m3 —
310 6onee 3 % Bceil AOOLIYM MPUPOAHOTO
rasa B Poccun v okono 4 % ero notpebneHus
Ha BHYTPEeHHWE HyX¥Abl CTpaHbl. Takum obpa-
30M, Npobiema 3arpsas3HeHns atTmocdepbl Heno-
CpPeACTBEHHO Ha MeCTOPOXAEHMAX NPK 3KCNaya-
Tauun Jo6bIBAIOLWMX CKBAKUH HA CErOAHALIHNIA
[leHb OCTaeTCA aKTyanbHOM.

MpuyYnHON 3arpA3HEHNIN OKpyKatoLen cpe-
Abl B NpoLecce 3KCAAyaTaLumy CKBaXUH MOXET
ABNATLCA BbIHYXAEHHbIN (aBapuitHbIin) cbpoc
rasa, KOTopblil MOXeT BO3HWKHYTb MU3-3a Heon-
TUManbHOro pexnma paboTbl CKBAXKUH, HANpu-
Mep, B pesynbraTe yBeanyeHusa AaBieHus rasa
B 3aTpy6HOM NPOCTPAHCTBE, BbICOKUX AABNEHUN

B BbIKMAHOM Konnektope. Kpome Toro, nepes
NPOM3BOACTBOM MOA3EMHOTO MW KanutanbHo-
ro pemoHTa HedTAHbIX CKBAXWH MPOU3BOAAT
cbpoc HedTAHOro rasa w3 3aTpybHOro npo-
cTpaHcTBa B atmocthepy B TeuyeHue onpepe-
NeHHoro Bpemenun. OTpuuatenbHoe BAWsHUE
MOXHO YMEHbLUTb, €CIU OTHECTUCH C 6ONbLINM
BHUMAHWEM K BO3AECTBUIO MONYTHOrO HedTA-
HOro rasa Ha 3kosoruio. Ho, K coxanexuio,
HedTerazopobbiBaowMe KoMnaHUM 3a4actyto
npeHeGperaiT MCNOAb30BaHMEM AOMNOHU-
TENbHOTO TEXHOMOrMyeckoro oGopyaoBaHus,
npYMeHeHWe KOTOPOro HanpaBleHO Ha pelle-
HUe He TO/NbKO 3KONOTUYECKOW, HO W 3IKOHO-
Muyeckon npobnembl, Tak Kak MMHI sBasercs
BbICOKOLEHHbIM CbipbeM. Ha cerogHawHui
AeHb Hanbonee pacnpocTpaHeHa MexaHU3npo-
BaHHas [o6blda HehTU C NpuMeHeHWem pas-
NINYHOTO rNYyOGUHHO-HAcoCHOro obopynoBaHus.
JIbBUHYIO AOMI0 M3 KOTOPOrO 3aHMMAIOT 3/eK-
TpoueHTpobexHble (61 %) v wraHrosble (31 %)
HaCcOCHble yCTaHOBKW. [ina npepoTBpalieHus

Puc. 1. YCY 8 ycmbegoli 06853Ke CKBAHCUHbI

®omo 1. YCY 8 ycmbesoli 06843Ke CKBAXCUHbI

Tab6n. 1. [lapamempsl pabomsl CKBaxXcuH 0o U nocsae ycmaHosku YCY

Mapametp

no
Qw, m3/cyt 118
QH, TH/cyT 26
PnuH, atm 21
P3ar, atm 22
Pnp, atm 29
HauH, m 2048

CkBaxuHa N2 1

nocne no
142 (+24) 128
32 (+6) 15

21 27

2 (-20) 27
26 (-3) 39
1847 (-201) 1464

CkBamuHa N 2
nocne
145 (+17)
18 (+3)
27
7 (-20)
32(-7)
1323 (-141)
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Puc. 2. Komnpeccop ck8aXcuHHbIl, ycmaHOBAEHHbIL HA CKBAXCUHE

®omo 2. Komnpeccop cKBAMUHHbIL, ycmaHosaeHHbIl

Ha CKBa»@cuHe

Tabn. 1. [lapamempsl pabomsi ckgaxcuH 0o u nocie ycmarHosku KC

MNoka3sarenb

1o
Qx, m3/cyt 3,8
QH, T/cyT 3,5
PnuH, atm 32
P3at, atm 27,5
HanH, m 1145

cbpoca IMHI B atMmocthepy v c6opa ero Kak LeH-
HOrO CbipbA MpK 3KCNAyaTauum fo6bIBaOLNX
CKBaXUWH Halla KomMnaHua npeanaraet UCMNOMb-
30BaTb TeXHONOrnyeckoe obopyaoBaHue Ans
CHUXeHWA 3aTpy6HOro AaBNeHUsA 40 MUHMMAb-
HbIX 3HA4Y€HWI. ITO NO3BOMNT:
® ycKo4nTL copockl MHI B atmocdepy,
® yNy4YWWUTb 3IKONOTUYECKYID 0BCTaHOBKY
B peruoxe,
®  YAYYWWTb XapaKTepUCTUKN paboTbl rny6uH-
HO-HacocHoro o6opyaoBaHNs,
® nonyyaTb [JONONHUTENbHYIO NpUGbLINb
3a CYeT yBenuyeHns fo6blun HedTu 1 rasa
6e3 KanuTanbHbIX 3aTpaT Ha A4OPOrocTos-
e reonoro-TeXHNYeCKMe MeponpuaTUA
1 MeTofbl yBen4YeHns HeTeoTaauu.
OfHOM 13 NepcneKTUBHbIX TEXHONOTUI ANA
peleHns npobaembl 3arpa3HEHUA OKpyHkato-
e cpepbl, nosblileHna 3HHEKTUBHOCTH IKC-
nayataumMu CKBaXwuH, obopyaoBaHHbix YILH,
ABNAETCA TEXHONOTUA CHWXKEHWA AaBneHus
B 3aTpyGHOM MPOCTPAHCTBE C MCMO/b30BaHU-
eM 3KeKTOpHbIX cuctem. CyTb TexHonoruu 3a-
KNo4yaetca B CNefylolemM: COrnacHo pacyerty,
B YCTbeBYI0 00BA3KY BbIKMAHON ANHUM CKBAXMU-
Hbl MO «baiinacHoi» NUHWM yCTaHaBNUBAETCA
IKEKTOPHaA cuctema — «YcTbeBOe CTpynHOe
yctpoictso — YCY» (puc. 1, doto 1). Paboueit
wuaroctbio ansa YCY BbicTynaer goGbiBaemas
npoAyKuMA, Kotopasa Mo mepe MNPOXOXAeHUA
Yyepes KOH(y30p yCTbeBOro YCTPOMCTBA CO3/a-
eT MOHWKEHHOe [jaBNieHne B NPUeMHON Kame-
pe, koTopas 06BsA3aHa ¢ 3aTPy6OM CKBAXMHbI.
B pe3synbTare ras u3s 3aTpy6HOro npoctpaHcTea

CkBaxmHa N2 1

nocne Ao
5,8 (+2) 5,5

5 (+1,5) 4,6
32 31
0,5 (-27) 28,9
980 (-165) 1290

VNHXEKTUPYETCA B BbIKUAHYIO INHWIO, AaBAeHNe
B 3aTpybe CHMMAeTcs A0 3HA4YeHWA AaBneHus
B NPUEMHON Kamepe.

TemM cambIM M3-3a CHUKEHWA 1aBNEHUA B 3a-
Tpy6HOM MPOCTPAHCTBE MPOUCXOAWUT NOBbILE-
HUe JUHAMUYECKOTO YPOBHA, CHUKEHUE KONu-
yecTtBa rasa Ha npueme Y3UH u, kak cneacrtsue,
NOBbILWEHNE IKCNAYaTaLNOHHbIX XapaKTepUCTUK
Hacoca 1 yBenunyeHue aebuta cKBawuHbl. Mpu
NOBbIWEHNN ANHAMWYECKOTO YPOBHA BO3MOXK-
HO YBENNYNUTb NMPOU3BOAUTENLHOCTb HACOCHOW
yCTaHoBKM (yBenuyeHue BbIXOAHOW YaCTOTbI
N3/) ¢ uenbto yBennyeHnUs aenpeccuun Ha niact
1 nonyyYeHns AOMOAHUTENbHOW A06bIYN HedTw
nrasa.

[ns CKBaXUH, 060PYAOBAHHbBIX WTAHIOBbI-
MW TNYBUHHBIMU HAacocamu, MPUBOA KOTOPbIX
OCyLLEeCTBAAETCA NPY NOMOLLM CTAHKOB-Kayanok
(CK), ¢ uenblo cHUXEHMA 3aTpyBHOro AaBneHus
Mbl Npefnaraem ycTaHaBAWBaTb KOMMNpeccop
ckBaxuHHbIA (KC) c npuBogom ot 6anaHcupa CK.

Komnpeccop npeactaensier coboii noptiHe-
BOW KOMMpeccop, ycTaHasnvMBaemblii mexay 6a-
naHcupom 1 onopHoii pamoii CK (puc. 2, doto 2).
lUTok noasewmsaeTcs Kk 6GanaHcupy Ha ocwu,
LUUANHAP C pamMoi COeAMHAETCA KapAaHHOW
onopow. Mpusoj Komnpeccopa ocyLiecTBaseT-
ca ot 6anarcupa CK. lapHupHas onopa wroka
3aKpennseTca Ha 6anaHcupe CK, a wapHupHas
onopa UMAMHAPA Ha OMOPHOW pame KayanKu.
Mpwu pabote CK NponcxoauT BO3BPATHO-NOCTY-
natenbHoe ABMXKEHME MOPLIHA OTHOCUTENbHO
umMnuHapa, obecneympaiollee NpoLecchl Bca-
CbIBAHUA 1 HarHeTaHuaA rasa. TpaHCNoOpTUPOBKaA

CkBaxuHa N2 2
nocne
6,8 (+1,3)
5,8 (+1,2)
31
1,9 (-:27)

945 (-345)

BCaCbiBAEMOro U HarHeTaemoro rasa ocylect-
BAETCA C NOMOLLbIO TMOKMX PYKABOB BbICOKOTO
naBneHus.

MprUMeHEeHMe JaHHbIX TEXHOMOTNiA N03BONA-
€T YY4WUTb 3KONOTUYECKYI0 06CTAHOBKY Ha Me-
CTOPOXKAEHMAX, @ TAKXKE COXPAHUTb 340pOBbe
KaK camux HedTeaoObITYNKOB, TaK U XuTenei
HedTepobbiBaloOWMX pernoHos. O6opyaoBaHue
NO3BO/IAET yBENNYUTL 106bIYY HedTH 1 ra3a 6e3
npoBeAeHNs JONONHUTENbHbIX JOPOrOCTOALMX
MepPONpPUATUIA (CKBAXUHbI, MOTEHLMAN KOTOPbIX
OrpaHunyeH BbICOKUM 3aTpy6HbIM U NUHENHBIM
nasneHuem), crabunusnposartb paboTty Haco-
CHbIX YCTAHOBOK, a TaKKe NO3BO/IUT NepeBecTu
4acTb NepMoAMYECcKOro hoHAA CKBAXMWH B MO-
CTOAHHBIA pexunm paboTbl. Mpu 3TOM HedTsHbIE
KOMMNaHWK Noayyat AONONHUTENbHYIO NPUGLITL
6e3 KanuTanbHbIX 3aTpar.
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