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LUAMWIJI0B daat Taxuposuy

VHXeHep-TexHONOr cnyx6bl pa3padoTki CKBaXMHHbIX TexHonoruii (CPCT) HMN® «[Makep»

OMNbIT NPVMEHEHVA TEXHOMNOM A

C NMAKEPHO-KITANARHHBIM

OBOPYLOBAHMEM
OOHLE CKBAKKH

N5t paboTbl HA POHAE CKBEXKMH, OCNOKHEHHOM
VD.‘MP,X IDVMMECAMM, BLICOKVM ra30BbIM dDaKTo
poM, coneoTnoxeHamm, ACHO, HIMND «lakep»
pazpaboTan cneuyanbHoe NakepHo-KnanaHHoe
obopyaoBaHne. Cpeay TEKYLLMX 1 NePCNeKTUBHbLIX
PazpaboTOK KOMMAHUM MOXKHO BbIAENVTE KianaHsbi,
MO3BONAOLIME OCYLLECTBAATEL MPAMYIO MPOMbIBKY
OLH, knanaHbl Ang 0TBOAA rasa, MydTy pasb
EMHYIO MOPaBIMHECKYIO, MHCTRYMEHT Nnocagou
HbI TOPABIMYECKIN, KOMMOHOBKY AN BHYTPY
CKBaKMHHOM NepeKadki XMOKoCTh, pasbypriBae
MbI Nakep, KOMMOHOBKY C MMAPRAaBNNYECKMM
AKOPEM,

[Mpwv TpagnumoHHo cxeme pasmelleHus MTHO cosnaeT-
CS1 UCKYCCTBEHHbIM 6apbep, KOTOPbIM yMeHbLUAET NnoLLaab
GounsTpaunm HedTaHoro cnos. B pesynsrarte 8 M3 obpa-
3yeTCs BOPOHKA, @ B CTBOME CKBAXKMHbI MPOUCXOANT pas-
LeneHve Ha TpU CocTaBnsaoLLme: ras, HedoTb 1 Boay. Nepen
NP1EMOM Hacoca B CTBOME CKBaXKVHbI 0OpagdyeTcs BOASHOM
cTonb, B pesynbrate 4ero 06BOAHEHHOCTb A0OLIBAEMON
XKMOKOCTW NpeBbiLLaeT 06BOAHEHHOCTb MO NNacTy.

[ns gocTmxeHns 06BOAHEHHOCTN NPOAYKLUMN CKBa-
XKWH, paBHOM 06BOAHEHHOCTX NO NNacTy, ObiNn Npeano-
YKEHbI Y BHEAPEHbI HA YCNOBUSAX OMbITHO-MPOMBILLIIEHHOM
aKCnayaTaumm KOMMNOHOBKM, COCTOSILLIME U3 y3na pasbe-
anHenna VN vnn UMM, nakepa ¢ AByMA MEXaHUYeCKU-
mu skopamm MPO-ATO nnu MPO-A0XK-O, obecne4mBato-
LWMMN aBTOHOMHYIO paboTy, 1 KnanaHoB NepenyCKHbIX
razosbix (KIMM). Takxe B COCTaB KOMMOHOBKYM BXOOMUT 3a-
rnyLlka, NpeaHasHadeHHasa ang coopa v yaepXxaHns mex-
npumecen.

MPVHUNT PABOTBI KM

[nybuHa yCcTaHOBKM knanaHoB nakepa nogbupaeTtcs
pacyeTHbIM cnocoboM € MOMOLLbIO crneuvansHo padpabo-
TaHHOM MeTOAMKK. Byay4n paBHOBECHBLIM 1 paboTas no
rpaBMTaUMOHHOMY NpuHUMNY, BepxHuin Kl 3akpbIT npm
nasnexHnn B HKT 6onbluem, 4em B 3aTpybHOM NpOCTpaH-
cTBe nof nakepowm. [ocne 3anycka Hacoca B mpouecce
aKCnyaraummn nog NakepoM CkanvMBaeTCs BbloeMBLUNIA-

HA OCTTOXKHEHHOM

Cst MONYTHbIA ra3 1 co3daeT AaBfeHne, NpesbillatoLlee
3aboriHoe fasnenve Hag nakepom. KM oTkpbiBaeTcs 1
NPOMCXOANT Nepenyck rasda. TakMm 06pasoM, B MOMEHTbI
OTKPbITVS U 3aKpbITUsA BepxHero KII™ BO3HMKaIOT HeG0Mb-
e No BeNMYMHe NeproamyecKn NoBTOPSIOLNECS UM-
nynbCbl faBnenus. B umMknmyeckn paboTarollein cucteme
Takve UMnynbCbl OyayT CTPEMUTLCSH NEPENTU B rapMOHU-
Yyeckune konebaHus. Bo3HVKHET HeOOMbLLIOE packa4nBato-
Lllee BO3OENCTBME, KOTOPOE, Y4NTbIBas pa3Mepbl HacTu,
KonbMmaTupytoLLero Mmatepuana (MeHee 1 MM), MpMBELET K
TOMY, YTO paHee 3aKonbMaT1MpOBaHHble He paboTatoLLme,
HO cofeprkallme HeddTb KanuNIapHble KaHasbl OTKPOKOT-
CHl, M 4epes HUX Ha4yHeT NpoTeKaTb XMAKOCTb. A 3TO, B
CBOIO 04epenb, NPUBEAET K yBeNnuyeHnto obLero obbema
MOCTynaloLLleit B CTBON CKBaXKUHbI XMAKOCTL.

HuxHmin KIMI™ ycTaHOBNEH HWbke NofoLuBbl nnacta. OH
OTKpbIBAETCA, KOrAa AaBneHne ctonba xXuaKoCTn CTaHo-
BWTCS MeHbLLE NNacToBOro Aasnenus. obsiBaemas xmna-
KOCTb MEHSIET HanpaBneHve ABKEHMS 13 NiacTa B CTBOS
CKBaXkMHbI, focTuraetcs adpdekT 06paTtHOM BOPOHKM, KO-
Topas yBenuymeaeT nnowaab ounstTpaumm HedTAHOro
nponnacTka (puc. 1, a).

Mpw cmeHe MHO nepenyckHble knanaHbl KM BbINon-
HAIOT PYHKLMIO KnanaHoB-0TCeKaTtener N NpenoxpaHstoT
M3 oT nonagaHns »xnakocTu rmywenus (puc. 1, 6).

NCTONb30OBAHVIE MOMYyTHOIO FA3A
OnaA VIyHWEHNA PABOTbI
OBOPYOOBAHMA

BbICOKMI ra3oBbli akTop Ha psge MecTOPOXXAEeHMN
OCNOXHAET MexaHM3MpoBaHHyto 400bI4Yy HedTH, a Ha He-
KOTOPbIX — 1 BOBCE AenaeT ee HeBO3MOXHOW. [pumeHe-
HMe pasnn4HbIX AMCNepraTopos 1 razocenaparopos no3-
BOMSIET OTBECTM ra3 B 3aTpybHOe NpOCTPaHCTBO, OAHAKO
npw 3TOM OaBneHve raza MOXeT 4OCTUraTb BENMNYMH, Bbl-
TECHAOLLMX KMOKOCTb, YTO BEAET K OCTAHOBKE Hacoca, a
3a4acTyto 1 K oTkagy Ma3M (puc. 2, a).

Konnektns HMN® «Makep» paspaboTtan METOAMKY U
060pynoBaHre NCNOb30BaHMA MOMYTHOrO rasa ans ynyy-
LIEHNS TEXHMKO-OKOHOMUYECKIMX NoKasaTtener paboTsl
CKBaXKMHHOro 060pyLOBaHMS.



Mpwn NpaBmnbHOM pacHeTe rMyOuHbl YCTaHOBKM Knana-
HOB cOpOC raza OCyLLEeCTBAAETCA NOPUMAMI NyTEM Nnepe-
nycKa 4epes3 OTKPbIBAIOLLMECS KNanaHbl. T nopumm ra-
3a, pacTBOPSACH B CTONOE XMAKOCTUN, CHXAIOT ero BecC,
YTO BbI3bIBAET APAEKT raznmdta, TO eCTb yBENUYMBaET
nopady YOLH, nossonaeT nobutbcst ahdekTMBHOMO OTBO-
[arasa, a Takke COKpaTuTb yaebHbIE 3Hepro3arparbl Ha
noabeM XMAKOCTU (puc. 2, 6). B pesynbtare ras, kotopbiii
paHee CNy>XXu OCAOXHAOLLMM DaKTOPOM, Ha4YMHaeT Cro-
cobCcTBOBATh Yy4LleHWto paboTbl 060PYA0BaHMIS.

[rHamvka pasneHns B 6ydepHoM 1 3aTpyObHOM NpocC-
TpaHCTBax Mo HECKOSMbKMM CKBaXKMHAM CBMAETENbCTBYET
0 €ero U3MeHEeHMN B COOTBETCTBUM C 3aKPbITMEM U OTKPbI-
Tem knanaHoB (puc. 3).

MHCTPYMEHT Q14 MPEOOTBPALLEHINA
OCINOXHEHW C Y3LH

Bonee nonosuHbl 0Tkazos MHO npouncxoanT n3-3a 3a-
copeHns paboyrx OpraHoB Hacoca U OTIOXKEHNS Ha HNX
conei. MNpu 3ToM o6paTHas NPOMbIBKA CKBaXXMHbI 3a4a-
CTYIO HE flaeT HyXXHOro adpdhekTa, K TOMy »Ke NPOon3BECTU
ee He Bcerga OblBaeT TEXHMYECKM BO3MOXHO. [Ans peLue-
Hua aTo 3apadn HIMN® «[Makep» padpaboTan 1 Npon3Bo-
ONT KnanaH obpatHblin Tpexno3numoHHbIi KOT-93. OH oT-
KpblBaeT KaHan Ans NpsiMon NPoMbIBKM (puc. 4).

Ol komnoHoBkM, koTopas Bktovana KOT-93 B cBoem
cocTaBe, fanu NONOXUTENbHbIA pedynstat: 6narogaps
NPOVN3BEAEHHOM MPSIMON MPOMbIBKE YCTAHOBKY BHOBb yaa-
10Cb 3anycTuTb (puc. 5 n Tabnuua).

OTBO[O A3A 3 MOAONAKEPHOIO
NMPOCTPAHCTBA

CerofHsa nony4aloT pacnpocTpaHeHne TEXHONOrmnm
N30NAUMN HAPYLUEHNS 3KCMNAyaTauMOHHON KOMOHHbI C
noMOLLbI0 NakepoB. [pUMeHeHe 3TOM TEXHONOMMK
npeanonaraeT adeKTUBHbLIN OTBO/ rasa 13 noanakep-
Horo npocTtpaHcTBa. OgHMM 13 cnocoboB peLleHns
3TOV 3afadn CNyXuT ncnonb3oBaHne knanaHa Kro.
Creunanunctel HMN® «Makep» padpabotanu MeToauKy,
NO3BOMSIOLLYIO paccymnTaTb M OLEHUTb BO3MOXHOCTM
NpPMMEeHeHNs KnanaHa kak cnocoba otsopa rasa. dpy-

NMHXEHEPHAA MPpakKThKa

Puc. 1. Pa6ota BepxHero U HukHero knanavos KNI
B komnoHoske 1MPOK-YOA-1

XKugkocTb
rAyLWeHns

MPO-ATO

KnanaH
KMl BepxHuin 3aKpbIT

06patHas BOpOHKa

KM HwxHNi

a — npu aKennyatauum 6 — NP FAYLLIEHNAN

MM CNOCOO0OM peLleHus daHHOM NpobnemMbl ABNSETCH
MNCNONb30BaHNE UMMNYNbCHbIX TPYOOK B Ka4eCTBe KaHa-
na gns oteopa rasa. Tak, B nakepe npeaycMoTpeHbl Asa
LOMOMNHUTENbHbBIX KaHana, B KOTOPbIX MOXHO pa3Mec-
TUTb UMMNYNbCHbIE TRYOKMN.
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JKennyaTaums 0cNoXHEHHOro (hoHaa ckBaxud 2010

Puc. 2. lpopbIB ra3a Ha npueme Hacoca Puc. 5. lNakepHas komnoHoBKa ¢ knanaHom KOT-93
¥ YCTaHOBKa C ucnonb3oBaHuem knanavos K3 B COCTaBe

9kenn. konoHHa & 140-178 mm

HKT & 73 (89) Mm

Cunosoi ka6enb

MydTa pasbemHas
rnapasnuyeckas MPI

IHTEpPBAN HErepMeTUYHOCTH

XKungkoctb

Nakep M-3rM

C6uBHON Knanax

06paTHblit knanaH KOT ¢ BO3MOXHOCTbO
npsAMOIA NPOMbIBKM NONOCTYH Hacoca

[TpOAYKTUBHBIA NNacT

KOMMOHOBKW C OTBOAOM rasa 13 nofnakepHoro npoc-
TpaHcTBa ¢ nomolbto knanara KIMa. [1se 13 Tpex ycrta-
HOBOK BbIBEleHbl Ha 3annaHNpPOBaHHbI PEXnM, NPo-
n3BefeHbl pacyeTbl eLLe AN YeTblPEX CKBaXKMH.

Mpy OCNOXKHEHUAX CO CKBAXKMHHbIM 0O0PYA0OBAHMEM
n kKonoHHon HKT pasbednHATb MX B MECTEe yCTaHOBKMN

Mo paHHbIM Ha kKoHel, 2010 roga, Ha CKBaXkMHax ¢ ra- | Mo3BONSeT padbeMHas riugpasnuyieckas mydpta MPIM-89.
30BbIM pakTopoM 6onee 250 M3/T Gbino BHeapeHo Tpu | Ee npumeHeHWe yMeHbLLaeT PUCK BO3HUKHOBEHMWS Tsi-

a - npopbIB rasa Ha npuem LH 6 — nepenyck rasa B HKT yepes knanaH K3
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NMHXEHEPHAA MPpakKThKa

Puc. 3. UsmeHenue nasnexus B Gydepe n 3aTpy6HOM NPOCTPAHCTBE NOCAE BHEAPEHUS TEXHONOIHM

—o—[lasneHne OycpepHoe, aTm  —o—[laBneHue 3aTpy6HOe, aTM
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NnTepsan 3amepa 10 MuH

Puc. 4. MpunuunuanbHas cxema pabotbl knanana KOT-93

MKenbIX OCMOXHEHWU CO CKBaXKMHHbIM 000pYA0OBaHMEM.

MydbTa npuBoanTCA B AeicTBMe cOPOCOM LWapa 1 Cos- 1. KnanaH oTKpbIT 2. KnanaH 3akpbIT 3. KnanaH oTKpbIT
naHviem pasnerus 8 HKT, pasroro 5,0 MMa (puic. 6). KnanaH oTKpbIT BBEPX Knanax 3akpbIT. Knanat OTKPLIT BHU3 NS
ns [o6b141 HedhTy DyHKUMA 06paTHOro KnanaHa npAMOI NPOMbIBKMN

NnonocTn Hacoca

KOMIMOHOBKA OJ14
BHYTPVCKBAXKVIHHOW MEPEKAYKU

AOpecHoe BO3OeNCTBME Ha NPOAYKTMBHbIE MIaCTbI,

3aKayka XuMaKocTeit, 6IM3KMX MO COCTaBy K MNacTOBbIM,
ONTUMM3aLMA CUCTEMbI BOLAOBOAOB B HACTOALLEE BPEMS \I r
OTHOCHTCH K BaXKHbIM 3aa4amM NOAAep»KaHns nnacTo-
BOIro [aBneHus, CoOKpaLleHnsa aHeprosarpar v noBsbILLe-
Hua KMH. 3HavyeHre nepeyrcneHHbix 3aaay Takxe
onpepenseTcs pacTyLlel nonen T3 B cTpyKType ocTa-
TOYHbIX 3anacoB HedTK, 3aneratoLlet B HEOQHOPOAHbIX
KONNeKTopax C MOHMXXEHHOMW NPOHWULAEeMOCTbIO, 4YTO
TpebyeT nHaMBMayansHoro nogbopa obbema, gaBneHns
M UMKNa 3akadku.

OaHNM 13 cNOCOB0B PeLLEHNS BbiLLENePeYNCNEHHbIX
3ajay CNyxuT BHYTPUCKBaXMHHas nepekadka (BCIM).
TexHonorua BCI1 nosBonaeT npou3BoanTb agpecHoe
BO3AENCTBME Ha mnacT, perynmposatb 06beM 1 Aaene-
HWe 3akayku, a Takxe CcokpatuTb 3aTpaTtbl Ha CTPOU-
TEeNbCTBO HOBbIX BOA0BOAOB 1 KHC.

PaspaboTaHHble komnoHoBky HIMO® «[Makep» ang
BCI no3BonatoT: Npon3BoanTb Nepekadky Kak ¢ HUX-
Hero nnacTa B BEPXHWI, Tak U C BEPXHEro nnacta B
HVKHWI; 3aLLUNTUTL SKCMITyaTaLUMOHHYIO KOMTOHHY OT BO3-

t
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JKennyaTaums 0cNoXHEHHOro (hoHaa ckBaxud 2010

Pesynbtatbl OMW nakepHoii komnoHosku 1MPOK-UB3-1

KomnonoBka: YBHH5-59-1500; knanan KOT-93; c6uBHoii knanan; nakep M-3rM-122; MPr-89

LleiicTBure Q,, m*/cyT Pnp, atm T“, °C Pw MNa | 3arpyska N3], % Mpumeyanue
Myck - 164 59 6 32 lMopaya cpasy
Yepes 14 28,8 119 65 3 38 B pa6ote
Yepe3 94 42 120 64 3 31 B pa6ote
Yepe3 124 - 135 92 2 19 CTon, HeT nojayu
TPUHATO peLLeHe NPOM3BECTM 3aKayKy HepTU METOLOM NPSMOIA NPOMbIBKY
Hayano - 134 62 2 - lpokayka MuHUManbHbIM pacxogom npu 100 atm
Yepes 15 MuH - 194 62 - - lpokayka MUHUMaNbHbIM pacxogom npu 100 atm
Yepes 30 MuH - 224 62 - - lpokayka MUHUMaNbHbIM pacxogom npu 100 atm
Yepe3 1,54 - 253 61 - - Nasnenue 3akaiku 100 atm. Mpokayanu 1 m2. NMyck YOLH
Myck - 165 60 - 53 Onpeccoeka MHO. Py , ¢ 20 atm 3a 30 ¢ noAxsAnock A0 80 atm
Yepes 15 Mun - 136 70 10 25 CTon, HeT noja4u
MpUHATO peLLeHne NPOM3BECTI 3aKayKy Tex. XUAKOCTU MeTOAO0M NpAMON MPOMbIBKY
Hadano - 134 59 - - P npokayku Ha arperate — 100 atm
w | w | | P s s o 190 e e
Yepes 15 MuH 135 58 - - Arperat cTouT, P Ha arperate — 150 atM. KnanaH He 0TKpbIBaeTCs
[ponasenu Ba pasa nosbilieHne aasnexns fo 150 atm n ctpasnmeanue o 0 atm. Knanan otkpbincs. [laBnexue 3akadku 100 atm
Yepes 30 MuH - 205 64 - - Mpokadka npu 100 atm
[TycK, BbIBOL HA pexum 71,4 99 73 25 59 Bbiluna Ha pexum

N"2/2011

LEeNCTBMA 3aKa4MBaeMOom XUOKOCTW; MUHUMU3MPOBATL
4yucno ClMNO npwv BHeapeHun 06o0pyaoBaHus.

B coctas KIMO Bxoant nakep ¢ kabenbHbiM BBOAOM
M-3I'M, knanaH 3akadkn ynpasnsembii K3Y3 n mydta
pasbeMHasa rmgpasnudeckas MPI™ (puc. 7).

[aHHasa TexHonorns NpUMeHsaeTcsa B cnyyasx, korga
onsa obyctporcTtea cuctemsl MN[0 Heobxoanmbl 3HaAYK-
TeNbHble KanuTanbHble 3atpatbl. B 4acTHOCTK, KOMMO-
HOBKa Oblfla BHeApeHa Ha CKBaXkKMHE CO creayloLmm
napametpamu: 3LIH-80-1700, Q, - 114 m%/cyT. npu
ycTbeBOM Aasnerun 35 atm, HHO - 185 cyT. 113 pacyeTa
Ha 15 neT 4MCTbIN AUCKOHTUPOBAHHbIN OOX04 COCTaB-
nsaeT 40 MH pyb., CPOK OKYNaeMoCTV — MeHee rofa, UH-
[eKc pgoxopgHocTn — 1,6.

MAKEP PA3BYPVIBAEMbIV

icnonb3oBaHve nakepa pa3byprBaemMoro Ans akc-
nayataumm n NpoBeaeHnsa TEXHONOrMYeCcKMxX onepaumnmn
[MP3 ¢ YT no3BonaeT Npon3BeCTN OTCeYeHNe HuKene-
Kallero nnacTta, 6bICTPO 1 ¢ MUHUMAlbHbIMK 3aTpatamm
NCKNIOYUTL ero 13 paspaboTku. [na BHeapeHus aToro
nakepa AoCTaTO4YHO PacCTOAHMA MEXAY nnacTaMu, pas-
Horo 1 ™ (puc. 8).

[akep pasbyprBaemMblin NPUMEHAETCS ANs N30NALMM
30HbI MPOBEAEHMA PEMOHTHbIX PpaboT; NnpoBefeHusa PVIP

BbILLIE WU HKE 30Hbl YCTAHOBKM Nakepa; repMeTuyHO-
ro pasobuieHrs CTBONA CKBaXKMHbI B MHTEpBasne oT of-
HOro MeTpa.

K ero npevmylLLecTBaM OTHOCATCA: MPOCTasa yCTaHOB-
Ka nyTem cosfgaHus n3bbITOYHOro AaBNeHUs; repMeTy-
HOCTb MOCne yCTaHOBKM; Manas anvHa pasbyprisaemoi
4acTtu; xopollas paszbypmnBaeMoCTb MPUMEHAEMbIX Ma-
Tepranos; a TakKe BO3MOXHOCTb JOBECTU N3ONALMOH-
HbI PaCTBOP C MOCNeayoLLen NPOKa4YKoM noa nakep.

Ol nakepa pasbyprBaemMoro 6binv NPOM3BEAeHbI
B ntoHe 2010 roaa Ha ckBaxuHe Ne 3808 PomallKnHCKo-
ro mectopoxaeHns OO0 «TaTHedTb-A3HakaeBCkPewm-
CepBucC» Npu HapawmBaHm LEMEHTHOIO KonbLa 3a
QKCMyaTaumoHHOM KONMOHHOM. YcTaHoBKa nakepa bbina
npovseefeHa Ha rnyobuHe 1295 M ¢ noaTanHbIM MOBbI-
weHnem gasneHnd no 60, 170 n 220 atm. [ocne BbI3oBa
UMpKynaummn bina npousBeneHa 3akadka LeMeHTHOro
pactBopa 1 ero npogaska B 3aKOSIOHHOE MPOCTPaH-
CTBO. PaccTblKoBKa MHCTPYMEHTa yYCTaHOBOYHOMO r1A-
pasnuyeckoro NYIM-114 nponsBeneHa HaTsHKeHNEM KO-
noHHbl HKT cBepx cobcTBeHHOro Beca Ha 3,5 1. Mo
okoH4aHum O3 nponaeeneHo pasbdypusaHue MNP3-120
TpexuapoLlleyHbiM A010TOM C 3ab0ViHbIM ABMraTenem
[-105 B vHTepBane 1295,0-1295,6 m ¢ Harpyskon 0,8-1 T
npu nasnexHun 50-70 aTtMm.




Puc. 6. MychTa pa3bemHas rugpasnuyeckas MPI-89

[MpuMeHeHVe nakepa, CornacHo MHEHNIO cneumanmc-
ToB «TaTHeTb-A3HakaeBckPemCepBuc», xapakrepu-
3yeTcs yooOCTBOM TPaHCNOPTUPOBKN, MOHTaXa, repme-
TUYHOCTBIO CBEPXY U CHWU3Y MOCNe YCTaHOBKW, ManoMn
LNnHOM pa3byprBaeMoi 4acTi, OTCYTCTBUEM «MPOBO-
poTa» NP3 npun paszbypuBaHmu.

MEPCIMEKTVBHbLIE PASPABOTKW
OBOPYOOBAHMA OO0 HIMND «MAKEP»

Cneunanuctsl HMN® «[Makep» paspaboTany Komno-
HOBKY C rMApaBnYeCKMM SKOPEM, Yeped KOTOPbIN Npo-
xoauT kabenb YOLH. Akopb 6yaeT urpatb posb Onopsbl
Ha ckBaxunHax, rae ALUH cnyckaeTca Ha 3Ha4YMTENbHbIE
rny6uHbl. [TOCKONbKY B 3arnyLLUEeHHOM CKBaXKMHe BecC

NMHXEHEPHAA MPpakKThKa

Puc. 7. KomnoHoBKa nofi3eMHOro 060pyaoBaHus
INs BHYTPUCKBAXUHHOIA nepekayku 1MPOK - BCMHB-1

JKcni. KonoHHa 146 mm
HKT &73 mm

MydTa pasbemHas
ruapasnuyeckas MPI

o

KnanaH 3akayku
ynpasnsemblii K3Y9

Vb

[TpuHUMAKOLLMIA nnacT

Makep MM-3rM

77717

‘Eﬁ(:‘ - .@lll'

C6nBHOI KnanaH

Ka6enb nutanusa Y3LH

O6patHbIi Knana

Y

YAUH

v

[TpooyKTUBHBIN Nnact

HKT ymeHbluaeTcs, pedbbbl MOryT BblAep»KaTb 3Ty Ha-
rpy3ky. Ho npu 3anycke QLIH npoucxoaut cHuxeHne
OVHaMNYeCKKX YPOBHEN, 1 B ra30BOW Cpefe BeC MNop-
BECKM yBenn4mBaeTcd. [MapaBnmMyecknini akopb 3auen-
NAETCA 3a 3KCMyaTauMOHHYIO KOMOHHY 1 NpefoTepa-
LiaeT ee 06pbIB.

KomnoHoBaHne 060pyaoBaHns B JaHHOM Buae noka
He BHELPEHO v npeanaraeTcy cneynanuctam ans pac-
cMOTpeHus v obcyxaeHus (puc. 9). 7
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JKennyaTaums 0cNoXHEHHOro (hoHaa ckBaxud 2010

Puc. 8. Makep pa36ypuBaemblii Ans 3KcnayaTauum Puc. 9. Cxema npumeHeHHs AKOps rupaBIMyecKoro
W NPOBE/EHMSA TEXHONOrMYeckux onepaumi NP3 ¢ NYT AIM1(3) ¢ NOrpyXHbLIM HACOCHBIM 060PYA0BAHHEM

9KCnII. KONOHHA

HKT

Knanatbl KMN3

Cunosoi kabenb

Y3en pasbeanHenns MPT

Sikopb ruapasnuyeckuii A (3)

C6uBHOI Knanax

Knanax KOT-93

Tny6uHHbIA Hacoc YALIH

[TpOAYKTUBHBINA NnacT

BbIOEPKKN N3 OBCYKLAEHNA

Bonpoc: ®aat TaxupoBud, BEAETCA M NMPK UCMONb30BaHUM Bawumx
KomMnoHOBOK Ans BCIT y4eT nepekaqnBaeMoi XngKocTn?

®aar LWamunos: [1a, KOHEYHO. Ha 0HOW M3 OMNbITHbIX CKBAXWH
BHeApeHa cuctema norpyxHoil Tenemetpun TMCP, aaHHble no pac-
XOfly [aBJIeHWS 1 Temrnepartype nocTynawT B PeXUMe peanbHoro
BPEMEHN C 3aaHHON NepuoaNYHOCTLHO. MPOBEPKY 1 NOATBEPXAe-
HWe NOKa3aHuii NPOU3BENM CMyCKOM pacxofomMepa Ha reohusnyec-
Kom kabene BHyTpb HKT Huxe knanaHa K3Y3.

Bonpoc: Bo3moxHa nu ycTaHoBKa 060pyA0BaHNS Ans N0Aa4n MH-
rnénuTopa npu MCNoNb30BaHNN NaKepHON KOMNOHOBKMW MO TEXHOJIO-
rum BCMN?

@.1L.: YcTaHoBKa cneLnansHoro 060pya0BaHmMs, 0CYLLECTBASIOLLEro
Nofayy peareHTa, BO3MOXHaA. B 4aCTHOCTW, OAMH U3 BapuaHTOB
MOXHO OCYLLECTBUTb NOCPEACTBOM apMUPOBAHHOW NOANMEPHON
TPY6bl C 3N1EKTPUYECKUMI MPOBOAHMKAMN (LLUNaHrokabens), rae Tpu
Xunbl ncnonbaytotcs ana YILH, a yetsepTas npefctasnser co6oi
nonyto Tpy6Ky, KOTOPYKD MOXHO MPOBECTW Yepe3 nakep 1 Hanps-
MYI0 Yepe3 Hee NoAaBaTth peareHT. IHrméutop npm aTom obecneymt
3awWnTy BHyTpeHHen cteHkn HKT n Hacoca.

Bonpoc: ['otoBbl nu Baww komnoHoskm 1MPOK-VB3-1 gns akcnnya-
TaLUnmM CKBXWNH 31EKTPONOrPYXXHbIM HACOCHbIM 060pYA0BaHNEM C
WHTEPBaNamMu HerepMeTUYHOCTN 3KCMITyaTaLuMOHHOM KONMOHHBI Bbl-
Lue NPOAYKTUBHBIX N71aCTOB C 0TBOAOM ra3a U3 nofAnakepHoro npo-
CTPAHCTBA K NPOMBILLAEHHOI 3KCnnyaTauum?

@.LL.: [la. 410661 3aNyCTUTb UX B MPOMbILLIEHHY) 3KCMyaTaumio,
HaM HY>KHO Ha OCHOBE CKBaXKIHHbIX JAHHbIX (3aM0NHEHHOr0 0NpoC-
HOro NNCTa) NPOM3BECTM PaCcYeThl, ONPEAENNTb CKBAXMHbI, B KOTO-
pbix MOXeT paboTtatb knanaH KM3 unu Tpebyrowwne BbIBOAA ra3a
M0 CKBAXWHHOW KanunnspHoi Tpy6ke.
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