Ti1aBa 7

MMO/IIEPKAHUE
IIJIACTOBOTO JIABJIEHUSA
1 TIOBBIMEHUE HEDTEOT/IAUUA
IJIACTOB

7.1. MeTtoapl Bo3aeiicTBUA
Ha HeTSHbIE MIACTbI

C 1esplo yBeJWMYEHUs TeMmla oT6éopa HePTH M3 3aJeKW U I0-
BBINIEHNST ee HedTeoTAaun TPOBOJAST HarHeTaHWe pabodvero areHra
B TLJIACT JJISI CO3/IaHUsI HATIOPHOTO PeKMMa, KOTOPbIH mMeeT OO0Jib-
Iyl0 KOHEeYHy0 HedTeoT/[adyy 10 CPAaBHEHWIO C PEXKUMAMHU HCTO-
LEHMUSI.

B GonbmuncTBe ciayuaes (1 Mectopoxaenuii P 6osee 80 %)
UCIIOJIb3YETCSl  cUCTeMa MOJJepP>KaHusl IJIaCTOBOTO /IaBJEHHS
(IT1/1) myTeM 3akauku BOJDI.

3akauka rasa, XoTs U MeHee 3(p(dEeKTHBHA BBUAY YMCHbBIICHUS
k0adduImeHToB oxpara u HedTEOTNAuU, HAXOJUT CBOE MPUMEHE-
Hue. JTOMY CIIOCOOCTBYIOT 3HAUUTEIbHAS ra3oBasl IANKA, OTCYTCT-
BH€ Hamopa KOHTYPHBIX BOJl, HaJW4YhWe B KOJJIEKTOPE OGOJIBIIOrO
coJlepKaHusl HaOGyXalolmuX TJIUH.

B o6iem ciydae WMeEOTCS CJIeyIONUe METOJbI BO3/IEHCTBHS Ha
HeTSAHBIE TJIACTHI: 3aKOHTYPHOE W BHYTPUKOHTYPHOE 3aBO/IHEHUS,
HarHeTaHue ra3a B TOBBINIEHHYIO YacTb 3aJieKW, BTOPUYHBIE METO-
Jbl 106b14u HeTH, HOBbIE METO/IbI BbITeCHeHUS HedTU U3 3aJ€KU
(noBpimenne HedTEOTHAYM)

3akoHTypHOE 3aBOJHEHHE — TeXHoJormdyeckuii nporecc [T/,
MpU KOTOPOM BOJIy HAarHeTalT B TJACTBI Yepe3 HarHeTaTeJbHbIe
CKBa)KWHBI, PACIOJIOKEHHDBIE 32 BHENTHUM KOHTYPOM He(TEHOCHOC-
i (puc. 7.1, a@). IKCIyatallMOHHbIE CKBAKUHBI HAXOIATCA BHYT-
pu KOHTypa HedTEHOCHOCTH.

IIpukonTypHOE 3aBOAHEHHE — TIPOIlECC, TIPU KOTOPOM HarHe-
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AT oqr s3I

Puc. 7.1. Cxema 3aBOHEHHS] MECTOPOKICHHUS:
I — narmerartesbHble CKBXKHHBI; [/ — KOHTpOJIbHbIE CKBasKMHBI; [I] — skcmyara-
IIMOHHBIE CKBAKUHbI

TaTeJbHbIe CKBAXKUHbBI PACIOAraioT B BOMOHEDTSIHON dYacTh IJiac-
Ta BHYTPU BHEIIHETO KOHTypa He(MTEHOCHOCTH. ITO 3aBOJHEHUE
IPUMEHSETCS BMECTO 3aKOHTYPHOIO IIPU IJIOXOH TUAPOAMHAMUYec-
KO CBsI3M He(TEHOCHOW M BOJOHACHIMIEHHON vacTedl Iacta. Bos-
MOKHO WCIIOJIb30BaHWE OJHOBPEMEHHO B3aKOHTYPHOTO W IPUKOH-
TYPHOTO 3aBOJIHEHUS NPHU GOJIBINON IJIOMAAN BOJOIJIABAIONIEN dYac-
TH 3aJIeXHU.

B yxasamnbix cucremax IIII/[ 3aBommenume peiictByer Ha 2-3
6MDKANIINX PSIfa IKCITyaTAIIMOHHBIX CKBAXKUH.

[l nHTeHCHpUKAIMY T0OBIYM U YBEJWUYEHUST OXBaTa 3aJieXKu
BO3/IEHCTBUEM TIPUMEHSIETCS BHYTPUKOHTYPHOe 3aBoaHenue (puc.
7.1, 6), OCHOBOII KOTOPOTO SIBJISIETCS Pa3pe3aHue 3aJesKu PAJaMu
HarHeTaTeJbHBIX CKBAXMH HA HECKOJbKO OTJEJIbHBIX ILJIONIAJEH.
KpynHbie MecToposkaeHus pas3pabaTbIBAIOTCS NpPU  KOMOWHAINU
3aKOHTYPHOTO U BHYTPUKOHTYPHOIO 3aBOjiHeHUd. Bapuanrtamu 1o
PACIIOJIOKEHUIO CKBAKWH SBJSIOTCS 0YaroBoe, BHYTPUKOHTYPHOE
xosbuesoe (puc. 7.1, ¢), oceBoe (puc. 7.1, z) 3aBogHEHUS.
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[Ipu ompeneseHnn KOJTMYECTBA BOJBI /IS 3aKAYKU HEOOXOIUMO
WCXO/JUTh U3 KOJUYECTBA OTOOPAHHOW W3 3aJiesku >KuAKocTu. s
cuctembl IIII/] HeoOXoAMMO 3aKauymBaTh BOZAbL He MeHee 0ObeMa
ot6opa KUAKOCTH, & C YUYETOM HErepMeTUYHOCTHU ILJIOMIA[N KOHTYpa
Hedprenocnoctn - ¢ Koaddunuentom 1,1-1,5.

[/laByieHrie HarHeTaHUsS 3aBUCUT OT TPUEMUCTOCTH HarHeTa-
TEJbHBIX CKBAXKHWH M B OCHOBHOM TIOJIZIEP’KMBAETCS TaKUM 0OPa3oM,
YTOOBI TIJIACTOBOE JaBJeHNe Ha 3a60€ 9KCIIYyaTAIMOHHBIX CKBAKUH
0CTaBaJOCh Ha yPOBHE HAYATHHOTO.

TexHosornyeckasi cxema mpollecca HarHeTaHusi rasa B HedTd-
HYIO 3aJieXXb C 1eJbl0 yBeJuueHud HedTeOoTAaun B NPUHIIUIIE
aHaJIOTMYHA CXeMe NPH 3aBOJHEHMHU 3ajexu. PaGounii arent (ras,
BO3/yX) HATHETAETCA 4Yepe3 PsAJi MHKEKIUOHHBIX CKBAKHH M OT-
TECHSET OCTAaTOYHYI0 HedTh K OKPYKAOIMM 3KCIJIyaTAIIHOHHBIM
ckBakuHaM. /{151 HamboJiee paBHOMEPHOTO BO3/ICHCTBUS Ha 3aJI€3Kb
cJelyeT TPUMEHSThb IpPaBUJIbHbIE TEOMETPUYECKHE CEeTKH pasMe-
MIEHUS CKBAXXUH — TPEyroJibHble WM KBajpaTHble. OTaesbHble
MOJIST MHIKEKIMU MOTYT OBbITh COCTaBJIEHBI COOTBETCTBEHHO CHCTe-
MaMU W3 CEMW WJU JIeCATU CKBAKUH TIPW PACIIOJOKEHUN WHXKEK-
IIMOHHBIX CKBAXKWH B IeHTPe 3TUX cucteM. [lpw atom obiee co-
OTHOIIEHWE WHXXEKIIMOHHBIX W  JKCILIyaTAIlMOHHBIX  CKBAYKUH
coctapysier coorBercTBenHo 1:2 m 1:3. Takue WUHTEHCUBHBIE CUC-
TEeMBbl Ha TPAKTUKE WCIOJb3YIOTCA peako. OOGbIUHO TPUMEHSIOT
6oJiee ymepeHHble cooTHolnenust ot 1:4 mo 1:10.

Pasnuiia B BA3KOCTSIX HarHeTaemMoro pabovero areHta u HedTH
B TIJTACTOBBIX YCJOBHUSX MOXKeT OBbITh BecbMa 3HauuTesbHA. I[lpnm
3TOM BO3MOXKHBI TTPOPBLIBBI Taza uYepe3 HedTeHACHINIEHHbIE YacTu
3aJIeXKU K AKCILTyaTallMOHHBIM CKBAKMHAM [laXKe MaJioil Ta30HaChl-
MeHHoCTH Topoabl. [Ipu GosbIIOi MOIIHOCTH 3aJieku HabI01aeT-
cs TPEeNMYIeCTBEHHOE /BWIKEHWE ra3a 10 BEPXHUM YacTIM 3aje-
KM, a C yY4€TOM HEOJHOPOJHOCTH CTPOEHUS 3aJeKU ITO BeleT K
MpOPBIBAM Ta3a W K OOGXOJHOMY €ro ABWKEHUI0 6e3 BBITECHEHUS
vedru. Ilpu aToM yaenpHbIE pacxoibl paboyero areHta MOTYT ObITb
60JIbIlIEe, YeM TIPU 3aBOAHEHWH.

[ng cyuecTByIomeld CeTKM CKBaXXUH BCS ILJIOIMIQJb YCJOBHO
pasbuBaeTcs Ha PsA MOJEH WHXKEKIMH C  YYeTOM IpeJIoJia-
raeMoro KOJIMYecTBa WHXKEKIIMOHHBIX CKBAKUH TI0 COOTHOIIEHUIO
MEXAYy KOJUYECTBAMHM WHKEKIIMOHHBIX W 3KCIJIyaTAIIMOHHBIX
CKBaXXHWH. JTO COOTHOIIEHNE MPUHUMAETCS B 3aBUCUMOCTU OT pac-
CTOSHUSL MEXK/y CKBLKMHAMU, HPOHUIIAEMOCTH U CTEIeHU OIHO-
POMHOCTH CTPOEHUS 3ajexku. IIpu Gosbliell MPOHUIAEMOCTH U
6oJiee OJIHOPOJIHOM CTPOEHHHM TPUHUMAETCsS GOJIbIIee KOJUYECTBO
9KCIJIyaTAI[MOHHBIX CKBAKWH Ha OJHY WHXKEKIMOHHYI0O W Ha060-
porT.
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B meHTpe KaXXZOTO HAMEUEHHOTO IOJISI WHIKEKINN WHKEeKI[HOH-
Hble CKBRKHHBI CJEAyeT PpaclojaraTb PaBHOMEPHO IO TIJIOMIA/N.
Bbi6op 9THX CKBaKUH CJelyeT paccMaTpuBaTh KaK P JeiCTBY-
IOMIMX CKBAXKWH B IIpeflesiaX KasKJIOro ToJisg MHXKeKImu. K atum
CKBKIHAM TIPEADBSIBISIIOTCS TPeOOBAHUS:

BCKPBITHE CKBa)XMHOH TOJIbKO JIAaHHOTO 3KCILJIyaTallHOHHOTO
o0beKTa TIPU HAEKHOH M30JIAINN BCeX BBINIE3ATETAI0INX TOPHUC-
TBIX KOJLJIEKTOPOB;

rePMETUYHOCTh KpPEIJIeHUs CKBaKUHbBI (KOJIOHHA, IEeMEHTHOE
KOJIBIIO)

OTCYTCTBHE YPE3MEPHOI 3aCOPEHHOCTH Mpu3aboiHON  30HBI
CKBaXKUHDI.

N3 paccMaTpuBaeMbIX CKBKWH CJe[yeT BbIOpATh MeHee Ipo-
OYKTHBHBbIe. Masas TPOAYKTHBHOCTb CKBAXMH BO3HUKaeT W3-3a
MaJIOH TTPOHUIIAEMOCTH BCKPBITOM YacTH 3aJie’KH, MO3TOMY BBITEC-
HeHUe OCTaTouHOil HedTH oTciona B cocennue, 6Gojiee IPEHUPO-
BaHHbIE YaCTU 3aJIeXKH MOXET MpOoTeKaThb C OoJibiieil apdeKTus-
HOCTBIO, YeM B 06paTHOM HampaBieHWH. [Ipm HEBO3MOKHOCTH BbBI-
6paTh WH)KEKI[MOHHbIE CKBAXMHBI CPElIN CTApbIX JKCILIyaTallloH-
HBIX cJeAyeT OypUTb HOBBIE CKBAKIHBI CHEIATbHO B KadecTBe
WHXKEKIIMOHHBIX.

Harneranue rasa Jyumie mpousBoJuTb depe3 kosonny HEKT
Masioro auamerpa (60-89 MM) ¢ nmakepoMm 6JIM3 KPOBJIM SKCILTyaTa-
IIIOHHOTO 00BeKTa. JTO YMEHBIIAeT BEPOSITHOCTh yTeueK pabodyero
areHTa ¥ JlaeT JIy4YIIyl0 COXPAHHOCTb OOCAAHBIX TPyO, 0COGEHHO B
CTapbIX CKBAKIHAX.

Crapble 3KCIIyaTallMOHHBIE CKBAKWHBI B IpoOIlecce WX TOATO-
TOBKHU JIOJDKHBI OBbITb TIIATEJbHO IPOMBITBI M OYHIINEHBI OT BO3-
MOJKHOU TTeCYaHO-TINHUCTOH TPOOKH, TIP3, MapadUHUCTBIX OCAI-
koB 1 1p. C 3TOll e 1eJbl0 PEKOMEH/YeTCs /10 MaKCUMyMa yBeJlu-
YUTb KOJMYECTBO OTBEPCTHIl B 3a60HHOM (PUJIbTpPE WJIM TOPIEIH-
poBaTh MPHU3a60HHYI0 30HY.

Harneranne B 3a/eXb €CTECTBEHHOTO Ta3a KOMIIEHCUDPYET II0-
Tepu ra3oBOW 3HEPruu 3a MPeAllecTBYIONINI Ieprnoj; aKcILIyaTa-
IUU 32JIEXKU.

[lenecoob6pasno ocymiecTBiIeHne c6opa Bcero AOOBITOrO rasa Ha
TTOBEPXHOCTH, €r0 OTOEH3WHNBAHWS W HArHETAHWUS B 3aJeXXb CYXO-
TO Ta3a, KOTOPBIH ObI TaM BHOBb oforamajcs NMPOAYKTaM! HcIape-
Hus TnactoBoit Hedru. lIpuMeHeHHe eCTECTBEHHOTO Trasa B Kade-
cTBe paboyero areHTa 4YacTO BbI3bIBAET TPYAHOCTH, CBA3aHHDIE
OOBIYHO C €r0 HeJOCTATOYHBIM KOJUYECTBOM Ha MpOMbICJIax. B psme
CJIy4yaeB €CTeCTBEHHBINl T'a3 MOXKHO 3aMEHUTb BO3/yXOM, KOTOPBIi
M3-32 HHU3KOW pacTBOpUMOCTH B HedTW OKa3biBaeT OoJsiee addek-
THBHOE BBITAJTKHUBAOIIEE AeiicTBME Ha Hee, 4eM cyxoil ra3. OmgHako

222



WCIIOJb30BAHWE BO3/yXa MOMKET ITPUBECTH K OTPHUIIATEJHHBIM IO-
CJIC/ICTBUSIM:

1. /lnuTesbHOE COTMPUKOCHOBEHWE HEdTH € BO3yXOM BBI3BIBACT
oKucJeHue HedTH, BO3pACTaHUe ee Y/eJbHOTO Beca W BSI3KOCTH, a
TaK)kKe TPUBOJAUT K OOPA30BAHUIO CMOJI B ILJIACTE, KOTOPBIE 3aKy-
MIOPUBAIOT OT/IeJbHBbIE TTOPOBbIE KAHAJBI 3aJIEXKN.

2. CmMemreHre BO3/[yXa C TJACTOBBIM Ta30M Be/leT K yMeHbIIe-
HUIO €TO0 KaJOPWHHOCTU W yXY/IIEHWI0 YCJOBUN TepepabOTKHU rasa.

3. Ecam us-3a tpyaHocteil mepepabotku raza (pu  CUJIbHOM
3arps3HEHHU €r0 BO3/yXOM) I'a30BYIO IPOAYKIIUIO CKBASKUH BBIITYC-
KaTb B aTMocepy, TO BMECTe C BO3AYXOM OYAYT TepsaTbCs IeH-
Hele 6eH3MHOBbIE (DPaKITHH.

4. YnaBiuBaHWeE Ta30BOU MPOAYKIMH IS €€ CKaTus, OTOeH3U-
HUBAHUS U TOCJEAYIONIET0 HATHETAHUS B 3aJI€3Kb YacTO COMPSIKe-
HO C OIIACHOCTHIO MOJY4YeHUs B3PbIBUATBIX cMmeceil. Tak, mpu co-
JlepKaHuu B BO3/yXe (npu aTMocepHBIX YCI0BUAX) OT 5 10 15 %
(o o6bemy) Mertana o6pasyercsi rpemydas (B3pbiBuaTasi) CMech,
OYeHb oOmacHas B ob6pamieHuu. lI3MeHeHWe TeMIlepaTypbl MeHseT
npe/iesbl  B3PBIBUATOCTA CMECH BO3ayXa ¢ yrJjeBogopojamu. I[lo
OTBITHBIM JIAHHBIM TIPU POCTE TEMIEPATyPbhl HIDKHUN IMpeaen
B3PBIBUATOCTH CMECH TIOHMIKAETCS, a BEPXHUI TIOBBINIAECTCH, T.C.
npejieJibl B3PBIBUATOCTU pas[Buraiorcsi. Bce aro Tpebyer oveHb
OCTOPOSKHOTO O6pAIIEeHUsI CO CMEChI0 BO3[AyX — ra3 ¥, TJIaBHBIM 06-
pasoM, cucTeMaTHyecKoro HAOGJIIOEHNs 3a COCTAaBOM OTOMpPaeMoil
W3 CKBaKUHBI CMECH.

5. BsaummopelicTBue BO3MyXa € TMJIACTOBOM BOJOW TPUBOAWT K
BBINAJIEHUIO HEKOTOPBIX cosiell (0COGEHHO >Kee3UCThIX) B BH/E
0CaJIKa B ILJIACTE.

6. BoameiicTBre KuCJI0pOAa HATHETAEMOTO BO3AYyXa HA METAJLIH-
yeckue yactu o6opyznoBanust (0COGEHHO TIPU HAJMYUK  COJIEHOIR
BOJIBI M CEPOBOJIOPO/A) BBI3BIBAET YCHUJIEHHYIO KOPPO3HIO 060DPYIO-
BaHWS, a TaKKe ITPUBOJAUT K MPEXKIECBPEMEHHOMY BBIBOJY €r0 M3
CTPOSI U CKOILIIEHUIO IIPOAYKTOB KOPPO3uHU Ha 3a60e.

7. Hannume BO3ayxXa B HPOAYKIMHM OKCILIyaTAI[MOHHBIX CKBa-
JKUH crioco6cTByeT 06pa3oBaHUIo 60Jiee CTONKUX dMYJIbCHI.

YkasaHHbIe He)XeJaTeJbHBbIE IIOCTEICTBUS IPUMEHEHHS BO3.Iy-
Xa B KauecTBe paboyvero areHTa He BCeT/la MPOoSBJSIOT cebsi. B 06-
1meM cJaydae WCIOJTb30BaHWE BO3/MyXa CJEIyeT OTPAHWYWBATD TOJb-
KO CJIy4asiMH, KOrJa BO3MOKHOCTU IIPUMEHEHHs JApYroro pabode-
IO areHTa, B YaCTHOCTU €CTECTBEHHOIO Ta3a, COBEPIIEHHO HCKJIIO-
YeHBI.

B kauvecTBe asbTEpPHATHBBI TIPEATATANOCH WCIOJb30BATh BbI-
XJIOTTHDbIE Ta3bl OT JBUTATeN el BHYTPEHHErO CTOPaHUS WJU IPO-
MBIIIJIEHHBIE JBIMOBBIE Ta3bl B BHUJE CAMOCTOSTENBHOTO pabovyero
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areHTa WU B cMecH ¢ Bo3ayxoM. OHAKO B CIyYasx NpUMeHEeHUs
MPOAYKTOB CTOPaHUS TpeOyeTcs COOPY’KEHME CIEIUAJbHBIX YCTa-
HOBOK, UYTO TPUBOAUT K OONIEMY YCJIOKHEHUIO U Y/IOPOXKAHUIO
npoiiecca. Ilogo6Hble yCTaHOBKM IIPOMBIIIJIEHHOTO IIPUMEHEHUs
UCIOJb30BATICh HAa TPOMbBICJAAX 3amagHoil Yxpawnbl. Tam xe
MPOBEPSIICH W COBEPIIEHCTBOBAJUCH YCTAHOBKH TI0 MOJYYEHHIO
HOBOrO MHEPTHOro paGouero arenta — Tmaporasa (cMech mapa ¢
MPOJYKTAMU TOPEHUS), OIBITHBIE HCIBITAHWS KOTOPOTO [JAju TI0-
JIOKUTENbHBIN a(pdexT.

[TornoruTenbHas croco6HOCTb MHIKEKIMOHHBIX CKBAXKUH U JIaB-
JIeHUe HaTHeTaHWs 3aBUCSAT OT MHOTUX (aKTOpOB U, Tpexje Bce-
ro, OT TPOHUIAeMOCTH TPU3a6oiHON 30HBI cKkBaXMH. OJHAKO B
OTJIMUME OT MeTo/la 3aBOJHEHMS 3aBHCHUMOCTDb MEXIy 3THMU Iapa-
MeTpaMu [JIs1 MeToJa HarHeTaHMs ra3a IoKa He ompexeseHa. llo-
9TOMY B KaXKJIOM OT/EJbHOM CJydae HeOOXOMMBbI ITPOMbBICJIOBbIE
UCHBITAHUS B MHKEKI[MOHHBIX CKBAXKUHAX C MOMOIIBIO MEPEeIBIXK-
HBIX KOMIIPECCOPOB.

B mpakTuke mpUMeHEHHUS MeETO/AAa OTMEYaJach IOTJIOTHTEJbHAS
CIOCOGHOCTD CKBAKMH B PasHbIX ycaoBuax ot 130 mo 60 000 m* /cyT
Ha 0,1 MIla gaBieHus npu M3MeHEHWW JaBJEHUS HATHETAaHUS OT
0,1 mo 10,8 MIla. Ilpu aToM cyTOYHOEe HATHETAHWE Ta3a Ha OJHY
CKBaXXuHy KoJsebanoch ot 2,5 no 140 toic. M°. UHorma cumTaioT
JIOCTATOYHBIM HATHETAHWME TAKUX KOJUYECTB rasa, uTOOBI [aBJIEHIE
HarHETAHUST IPEBBINIAIO IJIacToBoe He Gosee yeMm Ha 20-25 %.
[pyruM pacyeTHBIM TIOKasaTejeM WHOTJa CUNTAeTCs] HarHeTaHWe
100-150 ™® rasa B cyTkm Ha 1 M BCKPBITOH TOMIMHBI 3amexu. [Ipn
HarHeTaHWu OOJBIIUX KOJUYECTB Ta3a BO3PACTAaeT BEPOSATHOCTD
€r0 TPOPBIBOB, & B PBIXJBIX II€CKaX, KPOMe TOr0, BO3HUKAET Ollac-
HOCTb TIPOGKOO6GPA30BAHUS B IKCILJIYaTAIMOHHBIX CKBasKMHAX. Ilo-
TOMy B Hadvaje IIpOIlecca PEeKOMEHIyeTcs HarHeTaTb MUHUMAJIb-
Hble KOJWYecTBa raza ¢ mocJexyionieil ero KOppeKTHPOBKO.

Co BpeMeHeM, IO Mepe JPEHUPOBAHUS 3aJeKM, pacxof pabode-
TO areHTa Ha CKBa)XMHY OObIYHO Bo3pactaeT. VICTOUHHMK HEMpPOU3-
BOJIMTENbHON TPAThl HHEPTUU MOXKHO OOHADPY)KUTb, €CJIU YBeJuue-
HUEe pacxojfa paboyero areHTa HAGJIIONAETCSI TOJBKO B OTAEJb-
HBIX HAIPaBJIEHUIX WM TJOCKOCTSX OTAEJbHBIX IIPOCJOEB 3aJe-
ku. B aTMx cayuagx paboumii areHT IO TpenmHaM u Hambosee
JIPEHUPOBAHHBIM ¥ CUJBHO IPOHUIAEMBIM TTPOCJIOWKAM TMPOXOJIUT
K 9KCILTyaTAI[MOHHBIM CKBa)KuHaM Ge3 COBEpINeHUs MOJe3HOU pa-
6OTBI.

Yacto mpopblB Tasa OGHAPYKUBAETCS B HAYAJIBHON ITyCKOBOU
CTa[uu TIpOIlecca, YTO BBI3BIBAET pe3KOe yBeJMYeHHe Ta30BOTO
(pakTOpa, M3MeHeHNE cocTaBa rasa M WHOT/IA POCT JaBJEHUS B 3a-
TPyOHOM TPOCTPAHCTBE CKBAXWH. Ecam 3TM NpU3HAKH TIPOUTHO-
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pUPOBaTbh, TO TPOPBIB Taza OBICTPO YCUJIUBAETCS, W OCTAHOBUTH
€T0 BecbMa 3aTpPyAHUTEJBHO.

[Toaromy B mavasie mpoiecca HeOOXOAMMO THIATEbHOE HAGJIIO-
JeHre 3a paboTOil BCEX WHIKEKIMOHHBIX U 9KCILJIYaTAIlMOHHBIX
CcKBaXuH. [Ipw mepBBIX Ke TpU3HAKAX MPOCKATH3BIBAHUS Ta3a
cJielyeT TPUHSATD HAJJIeKallue MEPbI, K KOTOPBIM OTHOCSITCS:

perysmpoBka or6opa (M jgaBjaeHHs) B OSKCILTyaTallMOHHBIX
CKBa)XXMHAX, B HANPABJEHUU KOTOPBIX HAMETUJICS TTPOPLIB, BIJIOTH
JI0 BDEMEHHOTO 3aKPBITHS 3TUX CKBAKWH;

n30Js1Us HauboJjiee MPOHUIIAEMBIX 30H B pa3pe3e BCKPBITOH B
WHKEKIIMOHHON CKBAa)KWHE TOJIIUHDBI 3aJIEKN;

HaTHeTaHWe BMeCTE€ C Ta3oM >KuAKOCcTH (BOZBI) C ILEJIbIO
yMeHbleHus 3(P@eKTUBHON TPOHWIIAEMOCTH [ Taza HaumboJiee
MPOBOJSIINX 30H 32 CUET MOBBLIMEHUS UX BOJOHACBICHHOCTH;

cokpaiierrie o6beMa HArHEeTaeMoro pabovero areHTa, BILIOTH IO
MepPeBO/Ia UHKEKIIMOHHBIX CKBAKMH B JKCILIyaTAllMOHHBbIE ¥ Ha-
060pOT.

IIpu Gonbmoi Tomuuue 3anexku (Ipu pasanudyHOil IpPOHMILAE-
MOCTH OTAEJABHBIX €€ 30H) BO u30eKaHHe IPEMMYNIECTBEHHOTO
JIBIDKEHUS Ta3a BIOJb KPOBJU PEKOMEHAYETCS PACUJIEHATh Paspes
Ha OTZeJbHble 30HBbI Hambosbiieil momuoctu (ot 5-6 g0 12-15 M)
JUIS. Pa3eIbHOTO HATHETAHUsI ra3a B 3TH 30HBI.

IPPexTUBHOCTD TePEUYNCAEHHBIX MEPONPUSATHH 3aBUCUT OT
CTETIEHN WM3YYEHHOCTH 3JKCILIYyaTallMOHHOTO OObEKTa W THIATEJbHO-
cTH HaOJI0/leHus 3a TpOTeKaHweM Impoiecca. Kpome Toro, TOU-
HOCTb 3aM€POB, WX PETYJSPHOCTb W MOCTOSHHBIA aHAJWU3 JOKYMEH-
TallUK CIIOCOOCTBYIOT CBOEBPEMEHHOMY YCTPAHEHWIO BO3HUKAIONIUX
B Ipoilecce paboOT MPOPBIBOB rasa M IPABUJIbHON oleHKe addek-
TUBHOCTH TIpoIlecca.

7.2. CnocoObl U MEeTOAbl 3aBOHEHHS

BHyTpuKOHTYpHOE 3aBOAHEHHE IIPOBOJAAT PAJHBIMH HJN ILJIO-
MIQIHBIMHI cucTeMaMu. lIpm pSgHBIX cucTeMaX 3aBOTHEHUS MEXIY
JIBYMSI PSIJIaMM HarHETATEJbHBIX CKBAXXWUH HaxXxomsaTcs 1-3-5 psioB
SKCILIyaTAIlMOHHBIX CKBXXWH. [lJI TIJIOMAAHBIX CHCTEM HCIIOJb-
3yIOTCS KBaJ[paTHble W TPEYroJibHble CEeTKM pa30ypUBaHMUS CKBa-
SKIH.

Ha puc. 7.2 mpuBeseHbl 37€MEHTHI IJIONMIAHBIX CHCTEM 3aBOJ-
HEHUS TpPH KBA[PAaTHOH M TPEYTOJbHOH ceTKaxX pa30ypUBaHUSI.
[InomagHble CHCTEMBI 3aBOJHEHNUS B YCJIOBUAX pas3pabOTKU HEOM-
HOPO/JHBIX KOJIJIEKTOPOB OOBIYHO 06eCHeYnBaAOT GOoJbIIMi K03 du-
IIMeHT HedTeoT/[aun, YeM PsijIHble CHCTEMBI.
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Puc. 7.2. JieMeHTDI IIOMAHBIX CHCTEM 3aBOJHEHUS NPU KBAJPATHOI U TPEYTOJIbHOM
ceTKax pa30ypuBauus:
1 — mo6bIBaolne CKBAaXKUHDBI; 2 — HarHeTaTeJbHbIE CKBAJKUHBI; d — PACCTOSIHUE
MEK/y SKCILIyaTallMOHHOH M HarHeTaTeJbHOIH CKBa)KMHAMUI

Ha mosgneit cragum aKCIUTyaTallun METOJBI TO//IEPKAHUS TLIa-
CTOBOTO JaBJIEHHS MOTYT ObITb Hea((PeKTUBHBI H3-3a GOJIBIIOTO
TaJieHns IJAacTOBOTO JaBJjeHHs. Torzna mpuéeraioT KO BTOPHUYHBIM
MeTofaM J00bYM He(pTH — 3aKauKW BOJABI WJNM ra3a MO Bcel ILTO-
maan HedTEHOCHOCTH, KOTOPble HA3bIBAIOTCSI COOTBETCTBEHHO
IUIOIIA/IHOEe 3aBOJHEHHE 1 IUIOIA/HAas 3aKayKa rasa.

/I paBHOMEPHOTO M TIOBCEMECTHOTO BO3JEHCTBHSA Ha 3aJIEXKb
HaTrHETATeJbHbIE CKBAKUHBI Pa3dMeNaloT MeXAy JKCILIyaTalloH-
HbIMI. CXeMbl PACTIONIOXKEHNST 3TUX CKBAKWH MOTYT OBITH Pa3jny-
HBIMH, HO TIpeo6JajfaeT KBaJpaTHas CeTKa pa3Mel[eHHs] CKBa’KHH.
IIpu sToM ofHA HarHeTaTeJbHas CKBAKMHA IPUXOAUTCS HA YEThbI-
pe aKCIyaTalnoHHbIE.

Jl1s McKJoueHnss TPOpbIBa BOJABI MJINM Ta3a K OTJEJbHBIM CKBa-
JKUHAM OTPAaHMYHMBAIOT 3aKAYKy BOJALI B HY)KHOM MeCT€, YMEHBIIAIOT
ot60p He(dTH U3 CHJIBHO OOBOAHSIONINXCS CKBAXUH, IPOBOISIT
TaMIIOHHPOBAHNE OT/ETbHBIX MHTEPBAJIOB ILIACTA.

[Ipu Gosbinoit 06GBOJHEHHOCTH 3aJie)KM HAa KOHEYHOM 3JTalle
IKCILIyaTallii CKBAXKUH IPUMEHsETCS (POPCUPOBAHHBIN  0TGOD
JKU/IKOCTH, TIPH KOTOPOM OOJIBIIIME MAacChl JXUIKOCTH BbIMBIBAIOT
HedTb U3 3acTOWHBIX 30H. (POPCHPOBAHHBIH OTOOpP KUAKOCTH
obecriednBaeTcs TJIYOMHHBIMU HacocaMH OGOJBIIOTO AMaMeTpa, 3Je-
KTPOTIOTPYKHBIMHI HACOCAMU W Ta3JIH(TOM.
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Ha pasnnunbiX cragusix pa3paboTKuU MOKeT ObIThb HCIIOJIb30Ba-
HO 3aBOJHEHWE C TpUMeHeHWeM (DU3UKO-XUMUYECKUX CPENCTB T0-
BBIIIIEHUST HedTeoTAaun, T.e. ¢ jobaBienueM ITAB, mienouwm, mu-
LeJIIIPHBIX PACTBOPOB U T.[I.

7.3. O6opyaoBanne AJs1 3aKa4Ku
BOJIBI U Ta3a

Poct mo6prun HedpTH obecrieunBaeTcss He TOJBKO BBOJIOM B pas-
pPaGoOTKY HOBBIX MECTOPOKAEHWW, HO W TIOCTOSSHHBIM YJIyYNIEHUEM
COCTOSTHUS 9KCILIyaTaiuu paspabarbiBaeMbix MecTopoxkaenuit. Ilo-
BbIlIIeHNEe He(TeoT/ayl IIJACTOB B OCHOBHOM BEIETCS METO/IOM
noJ/iep>KaHusl IJIACTOBOTO JaBJIeHUd 3aKaukoil Boxbl. s 3aBoj-
HEHUS I[IUPOKO HCIOJb3YIOTCS CTOYHbIE M ILJIACTOBBIE BOJbL. IJTO
MO3BOJISIET PENIUTH MPOO6JEMY 3alIUThl BOJHBIX PECYPCOB M OKPY-
JKatomeil cpefpl.

B cucremy moAroTOBKM M 3aKauyKu BO/JbI B HEe(TSIHBIE TIJIACTHI
BXOJAT BOZ03a60pHbIE COOPY KEHMS C HACOCHOW CTaHIIMell IIepBOTo
nobeMa, BOJOOYHMCTHBIE YCTAHOBKM, HACOCHBIE BTOPOTO M TPETHETO
IIO//bEMOB, HACOCHble CTaHIIMM [10 3aKauyke U HarHeTaTeJbHbIE
CKBaKMHBI. B KadecTBe HACOCHBIX CTAHIUW JJIS 3aKAYKW BOJBI B
HeTAHDbIE TIACTBI JJIS TOJJAEPKAaHUS TIJIACTOBOTO [ABJEHUS TPHU-
MeHsToT GsiouHble KycrtoBbie Hacochbie craniuu (BKHC) na Gase
nenTpobexkubix Hacocubix arperatoB I[[HC-180 u ITHC-500. Ilo-
BEPXHOCTHbBIE, CTOUHbBIE ¥ IIJIACTOBBIE BOJbI HATHETAIOT YCTaHOBKA-
MU TIOTPY’KHBIX IIeHTPOOEKHBIX 3JeKTpoHacocoB Tuma YOIIIH.
[l o60opy/IoBaHMS YCTbs HArHETATEJbHBIX CKBAKWH HCIOJb3YIOT
apmarypbl ATK1-65x210 1 AHK-65x350 (puc. 7.3).

Koucrpyknus macoca ITHC-180 pazpabGorana Ha ofHOW KOpITyc-
Hoit 6aze 4verbipex MOAUMUKAIUN C [JaBJeHHEM HarHeTAaHUs OT
10,5 mo 19,0 MIla (ta6xa. 7.1).

Hacoc TTHC-180 (puc. 7.4) — 1eHTPOGEKHDI, TOPU3OHTAJIb-
HBIW, CEKIMOHHBIN, OJHOKOPIYCHBIH C OJHOCTOPOHHWM PAaCIOJIO-
JKeHreM pabouyux KOJIEC, C TUAPaBJIUYECKON ISTOM, TMOAIMUITHUKAMA
CKOJIbJKEHUST M KOHIEBBIMH — TIEPEHUM W 33JHUM — YIJIOTHEHUSI-
MU KOMOMHUPOBAHHOTO THIIA.

Kopnyc nacoca cocrour m3 Hab6opa ceKIuii, BXOJHOW U HaIop-
HOM KPBIIIEK ¥ KOHIEBBIX YIJIOTHEHUH.

Hacoc Ha numrte (QUKCHPYIOT ABYMS IMUJWHIPUYECKUMU TITH(G-
TaMM, YCTAHABJMBAEMBIMHU B JiallaX BXOJHON KpPBIMKHU. BxomHo#
narpy6oOK PpacroJioKeH TOPHU3OHTAJbHO, HAMOPHBII — BEPTUKAJIb-
HO.

Bo us6exanme mepeToka BOJBI IO BaJy CTBIKM pPaGouux KoOJIeC
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Puc. 7.3. Apmarypa HarHerareJbHasi:
1 — ObicTpoc6opHOE coefiHeHKe; 2 — pasjeinTesb 0[] MaHOMeTp; 3 — TpyOHas
TOJIOBKA; 4 — 3a/BIKKA; 5 — OOpaTHBIN KJAMaH

MPUTUPAIOTCS /IO TIJIOTHOTO METAJITMYeCKOTO KOHTAKTa. YTIIJI0THeE-
HUsT pabovyrX KOJieC IMIeJIeBOr0 THIIA.

Haa macocos ITHC-180-1185, ITHC-180-1422, ITHC-180-1900
OTIOpaM¥W POTOPa CJAYKAT TOMITUITHUKHA CKOJBXKEHUS C TPUHYIU-
TeJIbHOU cMaskoll, a must "Hacoca I[THC-180-1050 — mogmumHUKU C
KOJIbLIEBOM cMa3Koil. IloAIMIHUKNM HMEIT CcTaJjJbHble, 3aJHUTble
6a66UTOM BKJAJIBIIIM C IHUJIMHAPUUECKON TOCAAKONH B MX KOpITyCe.
Hacoc ¢ anextpoaBurareseM COeMHEH C TIOMOIIbI0 3y6uatoit mMyd-
TBI, 000liMa KOTOPOU 3aKPbITa KOXKYXOM.

[ns cMa3km u OXJIKIEHNS TOANIATTHUKOB HACOCOB U 3JIEKTPO-
asuraresieil Momuoctbio 6osee 1000 xBr, a takske 3y6uaTtoit Myd-
TbI KaK/Iblil HACOCHBIN arperar KOMILJIEKTYeTCs MacJOCHCTeMOH, B
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Ta6auna 7.1
Texuuueckas XapaKTepUCTHKA LEHTPOOEKHbIX HacocHbIX arperaros ITHC-180

. ITHC-180- ITHC-180- IIHC-180- ITHC-180-
Hoxasate.n 1050 1185 1422 1900
Iogaua, m® /4 180 180 180 180
Hamnop, M 1050 1185 1422 1900
[lomyckaemasi BAKyyMMeT- 4 4 4 4
pHUYecKasi BbICOTA BCAChI-
BaHUs, M
[lomyckaeMoe maBJieHIe 0,6-3,1 0,6-3,1 0,6-3,1 0,6-3,1
Ha BXOozae, MIla
Temnepartypa nepexauu- 8-40 8-40 8-40 8-40
Baemoii sxkuakoct, °C
Yucao cexumi 8 9 11 15
[luameTp pabouymx KoJec, 308 300 300 300
MM
YacToTa BpalleHus, MuH "' 3000 3000 3000 3000
TToTtpebasiemast mori- 716 800 950 1280
HOCTb, KBT
KII, % 72 72 72 72
JlBUTaTesb:
MOIIIHOCTH, KBT 800 1000 1200 1600
Hampsokenue, B 6000 6000 6000 6000
4acToTa BpallleHUs, 3000 3000 3000 3000
MuH"!
TaGapurer Hacoca, MM:
nInHa 2263 2610 2545 2927
MUpUHA 1396 1120 1510 1431
BBICOTA 1434 1425 1290 1270
Macca, Kr 3570 4275 4185 4960
TaGapurer arperara c
nsuratesem CT/] - paso-
MKHYTbBII 1IMKJI BEHTHUJIA-
[HH, MM:
JUTHA 5232 5270 5795 5277
HIMpUuHa 1396 1130 1990 1990
BBICOTA 1434 1425 1505 1505
Macca, Kr 8580 9275 11 800 12 790
Ta6Gapurpr arperara c
nsurarenem CTJl - 3aMk-
HYTBIH IMKJ BEHTHJIS-
UK, MM:
JUTTHA 5232 5720 5795 6277
MUpUHA 1840 1840 1990 1990
BBICOTA 1425 1425 1510 1505
Macca, Kr 9835 9835 12 290 13 670

cocTaB KOTOpOil BxomatT: pabouuit nacoc I115-25-3,6 /4 ¢ mopadeii
3,6 M® /u, nasnenuem Harneranus 0,4 MIla, IpuUBOAOM OT 2JEKT-
poasurartesns AQOJI2-31-4; macaobak BM-0,32; macJsiooxjajaurenb
MX-4; nBoitnoit macaodpuabtp D/IM-32 mpomyckHOIl crOco6HOC-
ThIO 7,4 M /4; MpeIOXpaHUTEIbHBI KJIalmaH U 3allopHas apMary-
pa. CucreMa BOJSHOTO OXJKJACHHUS TPEAyCMAaTPUBAET TO/AUy
6 M3 /4 Boabl Ha MacnooxJaguresb MX-4, oXJaskJeHUEe U 3alupa-
HUE€ CAJbHUKOB KOHIEBLIX YIJIOTHEHWI Hacoca.
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Puc. 7.4. llentpoGesxubiii nacoc ITHC-180-1900:

1 — kpbllmIKa BcacbiBaHus; 2 — paGoyee KOJiecO I€PBOW CTyleHM; 3 — HaIlpaBJ/ISAIONMil anmapar nepsoii crynenu; 4 — paGodee KoJie-
CO MPOMEKYTOYHON CTYIEHH; 5 — HalpaB/SIIONMI anmapar MPOMeXKYTOYHONH CTyIeHH; 6 — ceKims; 7 — HANPABJSAIONMH anmapar
nocjejHeil cTyneHu; 8 — KpbllIka HanmopHas; 9 — KoHIleBoe yIioTHeHue; 10 — MOANIMIHUK CKOJbXeHUS; 11 — OTsKUMHOE YCTPOIi-
cTBO; 12 — 1mTa



[Henrpobesxubiit HacocHbiii arperatr ITHC-500 Bk/owaeT: I1eHT-
poGeskubrii Hacoc ITHC-500-1900, smnextpoxsurarensb CT/I-4000-2,
MacJIOyCTaHOBKY, cuctemy aBromatuku u KWII, o6parubiii ropu-
3oHTaNbHBbIN Kaanan B-419. Hacoc c¢ anextpojBuraresieMm coeuHeH
C TIOMOIIBIO 3y6YaToil My(THI.

Texnuyeckasi XapaKTePHCTHKA LEHTPOGEIKHOTO HACOCHOTO
arperara ITHC-500

Tomaua, M2/ T ..o 300; 500; 720

Hamop, M......ooooiiiiiiii 2020; 1875; 1600
MomHocTb puBojia, KBr................ 4000
Yacrora BpalleHus Baja, MUH '........ 3000
Hanpsokenue, B.............ol. 6000; 10 000
TaGaputsi, MM:
D107 0 - T 2809
MUPUHA .....nn... 1340
BBICOTA........... 1477
Macca nacoca, Kr 6300
Macca 3JIeKTpOBUTATENS, KT ........... 21 000
TIPUBOM. . oo CUHXPOHHBII
3JIEKTPO/IBUTA-

T€Jb C 3aMKHY-
TbIM IIUKJIOM
BEHTUJIATITNN

Hacoc 1eHTpo6eskHbIN, TOPU3OHTATIHHBIN, OMHOKOPITYCHBIH,
BOCBMUCTYIIEHUATBIH € THIPABJINYECKON TATONH yCTAaHABIMBAETCS
Ha 4yryHHoit muwmrte. OTopaMu poTOpa CJIYKAT TOIIUITHUKA
CKOJTbKEHUST C TTPUHYANTETbHON CMa3KOM.

MacsocucteMa arperata BKJIOYaeT: MacJsHbli Hacoc II15-25-
3,6 /4 ¢ mnopaueii 3,6 M°/u, naBiaenueMm wuarueranusi 0,4 MIla,
npuBogoM oT ajektpoasuraresns AQOJI2-31-4; maciaob6ak BM-0,32,
MacJsooxgaauteab MX-4, nBoitHoit Macaoduabtp D/IM-32 mpormy-
CKHOII cnoco6HocTbl0 7,4 M®/4. Macjocucrema paGoTaeT aHaJso-
ruyHO cucteMe HacocHoro arperata [THC-180.

C nepexo/loM Ha WHIYCTPHUAJbHBIE METO/IbI CTPOUTEJbCTBA Ha
6ase nacocubix arperatoB IIHC-180 cospambl 6s104ible KyCTOBbIE
HACOCHBIE CTAHIIMM, PACUYETHBIMH HOPMATHBHBIMHU TapaMeTpaMu
KOTOPBIX SBJGIOTCS: HapyskHas Temneparypa =40 °C; cHeroBas
Harpy3ka 20 MIlla; mHopMaruBHas BeTpoBash Harpyska Ha TPYHT
5,5 Mlla; narpyska nHa TpyHT 0,005 MIla. I'pyHTBI B OCHOBHOM
HENYUYUHUCTbIe, Henpocajgounbie. Tepputopuss 6e3 noapaboOTKM
ropubiMu BeipaGoTkamMu. CelicMuYHOCTD He Gosiee 6 GasIoB.

Buiounble KycTOBbIE HACOCHBIE CTAHIIMHM BBIMYCKAOTCSI B JIBYX
BapUaHTaX: C 3aMKHYTHIM I[MKJOM BeHTuJsiiuu asuraress (311B)
U Pa3sOMKHYTHIM IMKJAOM BeHTujsiinu asuraresnss (PIIB) (ra6u.
7.2).

g 3aKkaukym MOPCKHX WM HEe(MTENPOMBICIOBBIX OUYHUIIEHHBIX
crounbix Boj npennasHadvenst BKHC ¢ 3I0B, a ans Box moBepx-
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Ta6auna 7.2
Ocnosubie nokasaresu BKHC

HB-100 HB-150 HB-200
ITokasaresp 31B | PIUIB | 31IB | PIIB | 3IIB | PIIB | B/l br

Macca 60ka (reo- | 19 800 | 18 000 | 22 600 | 21 900 | 24 400 | 23 000| 8500 | 13 470
peTnyecKass), Kr
VcnoBublii Ipoxoz,

TPyGOIIPOBO/IOB,
MM:
MIPUEMHOTO 150 150 150 100 200
HarHeTaTeJbHOTO 125 125 125 100 100
OXJIaXK/IeHUs 100 | 50 100 | 50 100 | 50 - -
Tomaua, M® /4 50-180 50-180 50-180 60 *
[laBienne Ha 9,3-12,3 14-17,0 18,6-21,6 2,56 *
Boiknzge, Mlla
[laBienue B mpu- 0,06-3,04 0,06-3,04 0,06-3,04 0,19 *
eMHOM Tarpyolke,
Mlla
MakcuMaibHbII 25 6 30 12 30 12 - -

pacxoj1 oXJax/a-
Totmeii BogbI, M° /4,
He MeHee
JlaBeHne OXJIax- 0,2 0,2 0,2 - -
JafoIeil BOJbI,
MIla, ne meHee
MotHocTh Hacoca 675 970 1150 - -
TIpU HOMUHAJIHHBIX
napamerpax, kBT

*JlaHHble OmpeessioTcss KoamdecTBoM u TumoM HB.

HOCTHBIX, TMOJ3E€MHBIX WCTOYHUKOB, HE COJEPIKANINX aTrPecCHUBHBIX
npumeceii, - BKHC ¢ PIIB.

BapuanTtbel cTaHIMM OTJIUYAIOTCS YHMCJOM HACOCHBIX GJIOKOB
(HB) u 6a0koB nanopubix rpe6enok (BI) u, kpome Toro, mozppas-
JeJITI0TCS Ha CTAHIMU C TIPUHYAWTEIbHON CMasKoll HACOCHBIX ar-
peraToB W CTAaHIMM C HACOCHBIMU arperaTaMi Ha KOHCHCTEHTHON
cMa3Ke MOANIMIHWKOB 1 arperatoB. B xkommiexkT moctaBku BKHC
BXOAAT Omok apeHaxkHbix HacocoB (BJ/[) m 6J0K HU3KOBOJBTHON
arnmapatypsl u ynpasienus (BA).

MamuvHHBIH 327, COCTOSIIMI W3 COCTBIKOBAHHBIX HACOCHBIX
6JT0KOB 1 6JIOKOB JPEHA’KHBIX HACOCOB, 060OTPEBAEeTCS 3a CYET Tell-
Jla, BBIJIEJIIEMOTO JABUTaTe MU, 1Ipu OoTpuUIlaTeibHON TeMIeparype
HapysKHOTO BO3/[yXa HAa BpEeMsS OCTAHOBKM HACOCHBIX arperatoB
MPEeYCMOTPEH HAPYIKHBIH OGOTPEB MECT MOJKJIIOYEHUsi TPy6OImpo-
BOMIOB THOKMMH 3JIeKTpOHarpeBaTebHbIMU JeHTamMu DHIJI-180.
Ocgentenne BKHC paccuntano na nanpskenue — 36 B. Hampsa-
JKEHWEe B CETH OCHOBHOTO 3jieKTpoobGopynoBanuss 6 wiaum 10 kB,
BcrioMoratesbHbIX ycrpoiicts 380 u 220 B.

lFa6aputer Bcex 6710k0B coctaBasioT 10 000x3200x6260 mm.

Hacoc ¢ anexTpoaBurareseM MOHTHUPYETCS Ha pame, € TOMO-
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IIbI0 KOTOPOW JBUTATEJb WJIM HACOC BBLIKATHIBAIOT M3 OJIOKa Ha
TIOTIA/IKY [IJIT PEMOHTA WJTM 3aMEHBI.

B O6J0Kke ApeHaXKHBIX HACOCOB YCTAHABJIMBAIOTCA JBa Hacoca
HHCK-60,/264 nns oTkauyku U3 pe3epByapa CTOYHBIX BOJ BO BCa-
cpIBaolMii Tpy6OIPOBO/ Hacoca W ABa JApeHakHbIX Hacoca 1CIIB-
1,9M a7 OTKAUKM TEXHOJOTWYECKOW BOABI M3 JIpEeHaKHOTO 6aka B
pe3epByap CTOYHBIX BOJ. BKifoueHWe [peHa’kHBIX HACOCOB — aB-
TOMaTUYECKOe, MO0 CUTHAJNY [aTYNKOB, YCTAHOBJEHHBIX B JIPEHAXK-
HOM Oake. Ha mysbTe pa3MemnieHbl KHOIKW YIIPaBJEHUS HAacOCaMu
U JATYUK TeMIIepaTypbl MAIIUHHOTO 3aJa.

Busiox wHamopuoil rpe6eHku obecnieuynmBaeT pacipelesieHie, W3-
MepeHIe pacxo/a U JaBJEHHs TEeXHOJOTUIECKOIH BOJbI, MOJaBaeMoit
Ha CKBa)XHHBI CHCTEMbBI MOJEPKAHUS IJIACTOBOTO /aBieHus. B
HEM YCTaHOBJEHBI: OJOK TPyOOIpPOBOAOB, OJIOK JU(MAHOMETPOB-
PACXOI0MEPOB, TLIOMAAKA /it OOCTYKUBAHUS, IJIEMEHTHl BEHTH-
JIAIIMK, OTOILJIEHUSI U IMyJIbT yIIPaBJIEHUs.

Pacxox TeXHOJIOTHYECKON BOABI U3MEPSIOT PETYJIUPYIOMIUMHI
BEHTHJISIMH, YCTAHOBJICHHBIMH Ha pacIlpeleUTeJbHOM KOJIJIEKTO-
pe. OrammBaeTcs GJIOK TpeMs MaCJO3aIMOJHEHHBIMHA T€4aM# MOIII-
HOCThIO 2 KBT kakmasi. BruoueHume ABYX Tiedeil OTOIJIEHWS — aB-
TO- MaTHYeCKOe, TPETbs Teub IOJKII0UeHA HA MOCTOSHHBIN PEXUM
paboThI.

Bentunsitop ycranoBien Ha GoxoBoil manesnn. OcBeleHue,
BEHTHUJIAINS W OTOIJIEHUE BKJIIOUAIOTCS CO IIMTKA, YCTAHOBJIEHHOTO
CHapy:Xu 6JIOKa.

[Tomemenne n ycTaHOBJEeHHOE 060PYAOBaHUE B OJOKE COOTBET-
cTByeT TpeboBaHusM B-16 kjacca B3pbIBO- M MOKAPOOTACHOCTH.

Biiok HuskoBosbTHO# ammapatypbl u ynpasienus (BA) mosso-
asger akcrayarupoBath BKHC 6e3 mocrosHHOTO TpHCYTCTBUS 06-
CJIy>KUBAIOIIEr0 TIePCOHANA, T.e. 06eCIeynBaeT YIpaBJeHUe, KOH-
tpoab u 3ammuty BKHC.

CpabarbiBaHre 3allUThl ¥ OCTAHOBKA HACOCHOTO arperara Ipo-
UCXOMST TIPM HarpeBe TOIIUIHUKOB M BOJbI B KaMepe TH/POTSTHI
Boine 70 °C; mpu majieHun JlaBjaeHus MacJja, CMa3Ku U TEeXHOJIOTHU-
yeckoil BoAbl Ha BxoAe Hacoca Hmwxke 0,05 MIla; nmpu cpabarbiBa-
HUW 3alIUTbl 32JIEKTPOJBUTATENS W HEHCIPABHOCTH 3JIEKTPO3a-
JIBUKKH.

Kaxpas BKHC xowmmiekTyercst WHCTPYMEHTOM, IOCTaBJISIEMbIM
3aBOJIOM — M3TOTOBUTEJEM HACOCHOTO arperaTa, 1 MOHTa>KHBIMHU TIPU-
HAIJIEXKHOCTSAMU. B KOMIIJIEKT MOHTa’KHBIX IPUCIOCOOJIeHUH, TOo-
cTaBisieMbIX 3aBozioM — uarotoButenieMm BKHC, Bxomar: Tpasepca
Ipy30M0beMHOCTBI0 25,0 T A9 MOTPYy30YHO-Pa3TPY30YHBIX PaGOT
u MoHTaxka 6jokoB BKHC; KpaH ¢ pyYHO#l Tajbio TPy30HOBEMHO-
cTbio 1 T [ MOHTaXXKHBIX M PEMOHTHBIX pPabOT BHYTPH OJIOKOB
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HACOCHOI CTaHIMW; YeThIpe KapeTK! JIJI BBIKATa HACOCHOTO arpe-
rata, CMOHTHPOBAHHOTO Ha CIENUAJBHON paMe, 3a TMpeaesbl OJOKa
Ha CcHelUaJbHyI0 TIOmajAKy. [logHuMAaoT paMy M yCTaHaBJIUBAIOT
KapeTKH C IOMOIIbIO [BYX TUAPABIMYECKUX JOMKPATOB I'DPY30IOIb-
E€MHOCTBIO 3 T Ka’K/bIi.

YCcTaHOBKM TOTPY’KHBIX IEHTPOGEKHBIX JJIEKTPOHACOCOB THIIA
YOUII nmpennasHadeHbl AJS 3aKa4KW MMOBEPXHOCTHBIX WJIM TIJac-
TOBBIX BOJ B HarHeTaTeJbHbIC CKBAKHWHBI [IJIS MOAJEPIKAHUS TJIac-
TOBOTO JIABJIEHUS TIPU COJEPXKAHUM B JKUJKOCTH MEXaHWMYECKUX
npumeceit He 6osee 0,1 r,/J1, ¢ BomopoaHbIM ToKa3aTeaem pH 5,4—
9 u Temneparypoit He Bbiie 40 °C.

YcTaHOBKY BBIMYCKAIOTCS B KJIUMATHYECKOM HcToJHeHNn XJI u
Y u B nartu kareropusix pasmernnenust mo FOCT 15150-69.

Paccmorpum  mpuMep  YCJOBHOTO — OG0O3HAUEHUS  yCTAHOBKU
YOUITK16-2000-1400XJ15, tae Y — ycTaHOBKA; O — C MPUBOJIOM OT
MOrPY:KHOTO ajeKTponBuraresisi; I -  1eHTPOGEKHBIN  HACOC;
IT - pna mommepskaHWs MJIACTOBOTO AaBJjieHus; K — KOpPpO3UOHHO-
croiikoe wmcmosnenue; 16 — rpymma macoca (muamerp o6cagHOM
KOJIOHHBI B MM, YMEHBIIIEHHBIH B 25 pa3 u OKpyrieHubiii); 2000 —
mogada, M0/ cyt; 1400 - mamop, m; XJI — mns pailoHOB € XOJIO[-
HBIM KJUMATOM; 5 — KaTeropusi pa3MelleHUs 3JIEKTpOHAacoca Ipu
AKCILTyaTallUu.

TexHuvyeckass XapaKTEePUCTUKA YCTAHOBOK MOTPYKHBIX 9JIEK-
TPOHACOCOB UJIsI TIOAI€PKAHMS IIJIACTOBOTO [JaBJeHWs JaHa B TabJI.
7.3.

Veranoska IIIIT (puc. 7.5) COCTOMT M3 TMOTPYKHOTO HIEKTPO-
Hacoca (Hacoc 2 u asextpoasuraresb 1), xabesas 3, o60opyaoBaHus
yeTbsi ckBackuubl 4, KUII 5, TpancdopmaTopa 6 U KOMILJIEKCHOTO
yCTpoOiicTBA 7 [JIs YIPABJIEHUS W 3AIIUTHI dJTE€KTPOIBUTATES.

Hacoc — morpyskHOii, 1IeHTpOGEKHBII, CEKIIMOHHBIN, MHOTOCTY-
nenvaToiii. CTynenu — pabodee KoJIeco M HAMPABJSIONINI anmapar —
3aKJI0OUEHBI B CTaJdbHOU Kopmyc. Omopsl poTopa Hacoca - pPaju-
AJIbHBIE U OCEBbIE — CMA3bIBAIOTCS MEPEKAYNBACMON JKUIKOCTDHIO.

IJIeKTPO/BUTATENb — Tpex(asHblil, ACHHXPOHHBIH € KOPOTKO-
3aMKHYTBIM POTOPOM, TIOTPY>KHOI, BOJOHAMOJIHEHHBIHN, ¢ TPy6UaThIM
XOJIOAUIBHUKOM [IJISI JIOMOJHUTEJBHOTO OTBOJAA B OKPYIKAIOIIYIO
cpeny Telia Bo BpeMsl PaGOThl 9JEKTPOJBUTATEIIS.

Kat6esp KIIBK na manpsskenue po 3,3 kB mepemennoro Ttoka
yacroroir 50 Ty paGoraer npu paBiennu He Gosiee 14,7 Mlla u
temneparype 10 70 °C.

B cocraB morpy:xnoro o6opyznoBanust Y Il Bxoagar: morpysx-
HO¥ T1eHTpobe:xkHbIi Hacoc I wam IIIIK, morpy:xHoii acuH-
xpouublil agextpoasuraresb [ nmm [I9/B m TokomoaBoss-
muit kabeap KIIBK.
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Ta6auma 7.3

Texuuueckast xapakrepucruka Y IIII

Pexomenyemas paGoyast Ocnostbie ysnl
o6.71acTb Homu- Kpyrubtit ka-
HaJIb- 6esib
YcranoBka HbIll | DJIEKTPOABHUTra- | Yycuo Crauuust yi-
Hpuaqa, Hanop, M KIIA, TeJIb SKIIIX [lmu- | TpancdopmaTop paBJIeHUA
M?/cyr % IJIomaab | Ha, M
cevyeHus,
MM?
1Y 3I11116-3000- 2600-3800 980-730 62 119 A11500- 3x35 500 | TMS 1000,/10-| KYITHAS500-
1000XJ11 375B5 XJI1 6,/3,15 68XJ11
YIII116-2000- 1500-2500 1500-1140 39 119 A11500- 3x35 35 TM3 1000,/10-| KYITHAS00-
1400XJ11 375B5 XJI16/3,15 68XJ11
Y1511114-1000- 650-1100 1500-1100 33,5 119 1B250- 3x35 35 TMD5630,/6,/ | KYIIHA79-
1200 375B5 /3,15 29A2V¥1
YOUII16-3000- 2620-3870 1340-1000 38 119 111700- 3x30 500 | TMS 1000,/10-| KYITHAS500-
1300XJT1 375B5 XJI1 6,/3,15 68XJ11
YIUIIK16-3000- 2600-3800 1100-830 4 119 A11500- 3x30 35 TM3 1000,/10-| KYITHAS00-
1000XJ11 375B XJI16,/3,15 68XJ11
YOUIIK16-2000- 1500-2600 1500-1100 33 119 A11700- 3x30 35 TMD 1000,/10-| KYIITHAS500-
1400XJ11 375B5 XJ1 6,/3,15 68XJI1
YOUIIK16-1000- 600-1300 4010-2450 a1 2(I13 AT1500- 2(2x35) 70 TMS 1000,/10-| 2(KYIIHA79-
1800 375B5) Y16,/3,15 39A2V1)
1400
YOUIIK16-1000- 600-1300 1675-1050 33 119 A11500- 3x35 35 TMS 1000,/10-| KYIIHA79-
1400 375B5 ¥16/3,15 39A2Y1
YIOUIIK16-1000- 600-1300 2235-1400 32 119 A11500- 3x35 35 TM3 1000,/10-| KYIIHA79-
1800 375B5 ¥16/3,15 39A2Y1
YOUIIK16-1000- 600-1300 4125-2250 33 2(I13 AT1500- 2(3x35) 70 TMD 1000,/10-| 2(KYIIHA79-
1800 375B5) Y16/3,15 39A2V1)
1400
IIpuMevyanue. Bce ycranoBkum mpegHasHAYeHBl [JIS OTKAUYKM JKUAKOCTH ¢ Temmeparypoit 40 °C, kpoMme yCTaHOBKH

Y132111114-1000-1200, koTopas Heo6XoauMa /ISl OTKAYKK XKUAKOCTH ¢ TeMmieparypoit 25 °C.
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Puc. 7.5. Ycranoska JIII f1s noaaepskaHust IIACTOBOTO {ABJICHIS

K nHaszemMHOMY 060PY/IOBAaHUIO OTHOCSTCS CUJIOBON TpexQas3HbIil
MacJIOHATIOMTHEHHBIN TpaHcopMaTop TMI, KOMIIEKTHOE YCTPON-
CTBO /IS yIpaBJeHUS M 3amuTbl ajextpoasuraress KYITHA u
ob6opyZoBanue ycTbs mypda.

Hacoc SUII - morpyskHOil 11eHTPOGEKHDIN, MHOTOCTYTIEHYATBII,
B 3aBUCUMOCTU OT THUIIOpasMepa KUMeeT OT [BYX [0 YeTbIpeX CeK-
i,

[lyig 3akayky BOZBI B HArHETATEJbHBIE CKBAKWHBI MCTOJIb3YIOT-
Cs1 TIPUPOJIHBIE BOJIBI PEK, MOPEii, 03ep, BOJOHOCHBIX TOPU3OHTOB U
CTOYHBIE BOJbI C TEXHOJOTUYECKHX OODBEKTOB MOJATOTOBKU He(TH.

K Bozme mpembsBasgiorcst cienyioniye TpeGOBAHU:

OHA [OJDKHA OBITb N0 BO3MOXKHOCTH YHCTOH W HE COJEpIKaTh
6OJIBIIMX KOJIMYECTB MEXAHMYECKUX IMPHUMeECeil, coeuHeHUl KeJe-
3a m Hedrtu. Hampumep, [ TPEMHUHOBATHIX MECYAHUKOB TIpe-
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JleJIbHOE cojiep:KaHne MexaHudeckux mpumeceir 20-30 mr /i, co-
JlepsKaHne 3aKUCcHOTO sKeqie3a no 1 mr/ua, Hedtn no 50 mMr /7,

He JIOJIDKHA COZepsKaTb CepOBOJOPOJA M YTJIEKUCJIOTBI BO u30be-
JKaHue KOPPo3uu 000pY/10BaHu;

He J0JKHA COZEPKaTh OpraHmueckux npumeceil (Gaxrepuil n
BOJlOpOCIeit);

JIOJKHA OBITh XUMUYECKH WHEPTHOW TI0 OTHOIIEHWIO K ILJIacTo-
BBIM JKUJIKOCTSIM.

3akaunBaeMble BOJbI OOBIYHO OBIBAIOT 3arpsi3HEHDBI B3BEIIEHHBI-
MU YaCTHUIIAMM TJIMHBI, UJa, TIEeCKa, KOTOPble 3aKyIOPUBAIOT IOPbI
nopozi npu3aboiHON 30HBI U YMEHBIIAIOT MPUEMUCTOCTb HarHeTa-
TEJBbHOW CKBaKUHBI. [l OcakJeHus MeJbYallliunX YacTUll HeoO-
XO/IMMO WX YKPYIHSATH, BBIAEJSITh B 0OCAJOK. PeareHtsl, n06aBIse-
MbIe K BOJIE S KOaryJsanuu B3secn (yKPyIHEHHS B3BEIIEHHDBIX
YaCTHUIl), HA3BIBAIOTCA KoaryJasgHTaMu. Ham6ojee MMPOKO IpuMe-
HIEMbII Ha MpaKTHKe KOaryJsHT — CEPHOKHUCJbBIH aJIoMUHUI
(cepHOKMCIIBI TIMHO3EM).

Bosa Ha BO/I0OYMCTHOI yCTaHOBKE TO/BEPTAETCS TEM WJIM WHBIM
onepanuaM 1o ounctke (Koaryssauusi, ¢puaprpanus, o6essKeTesn-
BaHWe, CMATYEHUE, XJOpPUpoBaHue, crabuamsanus). Jasg momyude-
HUST HAJIEKANUX KAYeCcTB BOJbBI B psijie CAydaeB TpeOyeTcs: IpoBe-
JleHue JIByX-TpeX IPOIeCcCOB.

Ha puc. 7.6 mpuBesena TumoBast cXxemMa BOJIOOYMCTHOHM yCTaHOB-
ku. Hacoc 1 3abupaer BoJy W HampaBJjsieT ee B cMmecurtenb 3. [lo-
3UPOBOYHOE YCTPOWCTBO 2 MOMAET KOATYJSHT B HarHETATEJbHYIO
JuHuo Hacoca /. B cMmecurese 3 KoaryJisHT WHTEHCUBHO TiepeMe-
HIMBAETCS C BOJOM, mmocJje 4Yero o6paGoTaHHast BOJA IOCTYIIAeT B
ocBertutesb 4, rie 06pas3yioTCI U 3aJePIKUBAIOTCS  XJOMbsi. B

<&
<

Puc. 7.6. IlpunnummiaibHas cxeMa BOJAOOYHCTHOMH YCTaHOBKH
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¢uabTpe 5, mpexacraBisgionieM co60il pe3epByap, 3alOJHEHHBIN
MeCKOM WJIU APOOGJIEHBIM AHTPAIMUTOM, BOJA OKOHYATEIbHO OYHIIA-
eTCsl W CaMOTEKOM HalpaBJsieTcs B pe3epByap 6. 3areM Hacoc 7
nepeKayMBaeT BOMy Ha Kycrosble HacocHbie cranuuun (KHC), ko-
TOpble TOJAIOT BOAY B HarHeTtaTesJbHble CKBakuHbl. Hacoc 8 u3s
pe3epByapoB 6 TOJAeT TEPUOJUYECKH YHUCTYI0 BOAY B (PUIBTPBI H
JUIST OYUCTKM WX OT B3BEIIEHHDLIX YACTHII.

[l mpenynpex/ieHus KOPPO3UU W CTAOWIU3ANUU TI0 XUMUYe-
CKOMY COCTaBY TIPU TIOMOIIU CIHEIUAJbHBIX [JO3MPOBOYHBIX HACOCOB
B BOAy J06GaBisiorT peareHT - rekcameradocdar wnatpus (2-
3 Mr/ ).

[lnsg yHuuTOXKEHUS GaKTepHil U APYTMX MUKPOOPTAHM3MOB B BO-
Jle TPUMEHSIOT 06paboTKy ee XJOPOM — XJIOPHPOBAHUE.

CTouHbBIE BOJBI MOTYT cOAEpKaTb HeMTb W YTJIEBOAOPOIHBIE
raspl. B3BeleHuble 4acTUIlbl 3/1eCh MOTYT ObITh IIPEJCTABJEHBI Ce-
PUUHBIM JKeje30M, OOGJOMKAMHU KBapila, 3€epHaMu KapOOHATOB U
JIOJIOMUTOB, YaCTUIIAMU TJIMHBI U OKHCHOTO KeJie3a.

sKenesocozepskarias Boja 10cje YCTAHOBKU IIOJATOTOBKHM HedTH
(VIIH) manpaBjsercs B HAIIOPHBIA OTCTONHHUK, T/Ji€é OTCTAMBAETCS
1o/l /laBjeHneM B TedeHue 1-2 d.

AHaJIOTUYHO CEpPOBOJIOPO/IHAS BO/Ia HAIpPaBJISIETCS B JIPYrod OT-
CTOWHUK. 3aTeM M3 3TUX OTCTOHHUKOB He(Tb HANpPaBJSAETCA B
pesepByap, OTKyaa HacocoM Hampabisgercss Ha YIIH. Illaam us
OTCTOIHWKOB 10 TPYOOMpPOBOLY IOJ [AaBJeHHEM cOpachiBaeTcs B
€MKOCTb, a BOJIbI HATIOPHBIX OTCTOWHUKOB CMEIIUBAIOTCS U TIOCTY-
mafoT B GE3HAMOPHBIN OTCTOWHUK. 37eCh OCHOBHAs Macca B3Be-
MIEHHOTO ’KeJie3a W HeTU BCIJIBIBAET W YAAJIAETCA TIPU TOMOIIN
Mexanuyeckux cpeictB. Ilocse 6e3HAIOPHOTO OTCTONHMKA BOJA
MOCTYIAeT BO BTOPUYHBIM OTCTOMHUK, T/le OTCTaMBAETCS B TEUYEHUE
3-6 4. 3mech Boga MOOYMIIAETCS W CTAGMIM3UPYETCS MO0 XUMUYEC-
KoMy cocTaBy. [IpoayKTbl ouncTky n3 Ge3HATIOPHOTO OTCTONHUKA W
BTOPUYHOTO OTCTONHWKA HANPABJSIIOTCS HACOCOM B €MKOCTH, a UH-
CTasi BOJa HACOCOM HAMpaBJisgerTcs Ha OGJOYHYIO KYCTOBYIO HACOC-
HYIO CTaHIIMIO, OTKyJa — B HAarHeTaTeJbHble CKBASKIHDI.

[lns 3aKauky rasa WMCMIOJIb3YIOT GJU3JIeKAllue TIa30Bble MeCTo-
pPOKIeHNs ¢ HeoOOXOAMMBIMU 3alacaMn Tasa u JgaBjeHueM. OHAKO
Takas BO3MOXKHOCTb OOBIYHO orpaHmWdeHa. IloaToMy [ 3akaukm
raza MPUMEHSIOT KOMITPECCOPBI CJEAYIONMNUX BUIOB!

razomotopokomiipeccopbl 10T’KM u 10TKH wmomuoctbio 736 u
1100 xBr, masienmeM Ha Bbixoge mo 12,5 u 35 MlIla, noapauei
0,02-3 mun. M’ /cyr. B kawectBe mpuBoga CiayxKHT V-06pasHbiii
JeCATULMINH/POBDIH JIBUTATEIb;

razomoTopokomiipeccopbl MK-8 mommHocTthio 2060 kBt, masute-
nueM 1,4-4,3 MIla, nogaueit 1,2-1,4 man. m* /cyr;
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Ta6auna 7.4
ITapameTpsbl nepeABUKHBIX KOMIPECCOPHBIX YCTAHOBOK

Mo~
- JlaBienue
YcranoBka S‘?;Iifl'{;H HarHera- HOCTD Tpancrnopthast 6asa
nust, MIla| TPMBOAA,
KBt
YKII-80 8 8 173 Tenexka TI'T-200
KIIY-16 /100 16 10 309 Asronpuren 4M3AII-
5524
KITY-16 /250 16 25 368 To xe
AK7 /200 4 20 191 Cann
JKC-7 /200A 7 20 191 Astomo6uip KpA3-
2555
JKC-3,5,/200T 3,5 20 95,5 Tpancnoprep I'T-T
JTKC-3,5,/400b 3,5 40 95,5 Pama-canun
KC-550,/4-64* 51 6,4 400 Cann
*Masaenue na npueme 0,4 MIla (s Beex ocranpupix 0,1 MIla).

razomMortoporomipeccopbl /[P-12 momuocteio 5500 kBt, naBse-
aueMm no 20 Mlla, nmogaueit 3,3-12,4 muH. MS/CyT. [IpuBogom cary-
SKUT JIBEHAAIATUIUIVMHAPOBBIN V-00pa3Hblil Ta30BbIN /[BUTATENb C
HA/UTyBOM; 3JIEKTPOIIPUBOJHbIE MOPIIHEBbIE KoMmpeccopbl. Kom-
npeccopbl tuna 6M25 wiaum 4M25 ¢ 3JeKTPOIPUBOJIOM MOIIHOCTHIO
2500-5000 BT, maBienmem ma BbIXOAe g0 15 MIla, momaueii 10
3,5 mum. M’ /cyr; nentpoGexnbie Harneratesau I[BH ¢ rasoryp-
OVMHHBIM W JJIEKTPUYECKUM IPUBOJIOM, JIABJIEHMEM HA BBIKU/E JIO
7,6 Mlla, nopaueii g0 19 man. m® /cyr, momuoctbio 6000 kBr.

JlJisT ocBOeHUSI CKBa)XWH W ONBITHBIX paboT IO 3aKayke rasa
UCTIOJIb3YIOTCS TIEPEIBHKHbIE KOMIIPECCOPHBIE YCTAHOBKH, Iapame-
TPBI KOTOPBIX TPUBEAEHBI B Taba. 7.4.

7.4. O6paboTKa MpH3aboitHON 30HbI
Imiacra

[TpousBoANTETHPHOCTD CKBAa’KWHBI, T.e. €€ AeOUT, MOXKeT OBITb
yBeJMUeHa 3a CyYeT IOBBIMIEHNS MPOHNUIIAEMOCTH TOPOJ Npu3aboii-
HOU 30HBI. [lJig 3TOr0 HEOGXOAWMO MCKYCCTBEHHO YBEJIWUYUTDH UUCJIIO
U pasMepbl KaHAJOB (PUABTPAIUU, IOBBICUTb TPEI[UHOBATOCTD
[OpoJ, a TaK)Ke OYMCTUTb CTEHKU IIOPOBBIX KAaHAJOB OT Tps3u,
cMOJI, TapaduHOB U T.[.

Kucrotaast 06paboTKa CKBaXWMHBI — COJITHOKWCJIOTHASI, IEHO-
KHUCJOTHAs U TPsI3eKHUCJOTHAs o6paboTKa Mpu3aboifHOH 30HBI IIa-
cTa.

IlepBast cTyneHb COJITHOKMCJIOTHOH 06paGOTKH — KHUCJIOTHAs
BAaHHA CJIYKUT JJIs1 OYUCTKU TIPU3A6OITHON 30HBI CKBAJKUHBI OT Ife-
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MEHTHOW W TJMHUCTON KOPOK U TPOAYKTOB Kopposum. [ljig atoro
Ha 32600 CKBa’KWHBI 3aKAYMBAIOT KHUCJOTY, BBIIEPKUBAIOT €€ He-
CKOJIbKO 4acoB 6e3 MpOJaBKU B ILJIACT, a 3aTeM OOpPaTHOW IIPOMbIB-
KO BBIKAYUBAIOT OTPEArHPOBABIIYIO KHUCJOTY BMECTe C IPOIYyKTAMU
PeaKITni.

Bropast cTymeHb COJTHOKUCIOTHOH 06paGOTKH COCTOWT B TOM,
9TOOBI 3aKayaThb KHUCJOTY B TIAcT. /[JIsT 3TOro CHavasa CKBasKUHY
3anoHSA0T HedThio, a 3ateM B HKT HarHeraioT pacTBOp COJSHON
KucsoThl. 1Ipm 3TOM KOJIWYECTBO KUCJOTbHI, HarHeraeMoil B CKBa-
skuny, paBuo o6bemy HKT u 3arpy6moro mpocrpanctBa B HMHTEp-
Base o6pabarpiBaeMoro riacta. [locse 3akaukm pacyeTHOTo KOJH-
YecTBAa KHCJOTBI TIPHM 3aKPBITOH 3aJBIKKE Ha BBIKHIE W3 3aTpy0-
HOTO MPOCTPAHCTBA IO JABJEHWEM B CKBAKUHY 3aKAUMBAIOT He-
6ospIIoe  KOJMIecTBO KucJaoThl. Ilocie atoro kmenory un3s HKT
MPOJIABIUBAIOT B IaacT HedThIO Wau BoJAOH. B Takom cocrosHuu
CKB)KMHY BBIJIEP)KUBAIOT HEKOTOPOE BpPeMsi [l PearupoBaHUs
KICJIOTBI ¢ mopozoii. [lo okoHYaHum aToro TMEpHoAa TPOBOJAT ITAIl
OCBOEHUSI CKBa’KUHBI.

[Ipu KUCTOTHBIX 06pabOTKAX WCIOJb3YIOT CIENUATbHBIE arpe-
rarel (Hanpumep, arperat "AsMMHMAII-30A") wan o6brambie Tre-
peABIKHbIE HACOCHBIE arperatbl, CMOHTHPOBAHHbIE HA aBTOMOGU.IE
W TPAKTOPE.

CocTaB KUCJIOTBI — COJISTHAsI, CHHTETHYecKass ¢ Jo6aBKaMu pea-
TeHTOB-MHTHO6UTOPOB: yHHUKosa [IB-5, karemnoB Bogpl A mw K mma
NPEAYIPEKIEHNS KOPPO3UM MeTaata; crabummsaropa (yKCyCHOM
KHMCJIOTBI) [/ TIPeAYTPEKIEHUS BbBIMAJCHNAS OCAKOB JKejae3a W3
pacTBOpa; MHTEHCU(PUKATOPOB.

[Tpu nenokucaoTHON 06pabOTKE CKBAXKUHBI B MPU3a6OHHYIO 30-
HY IJlacTa BBOJWTCS adpPUPOBAHHBIN PACTBOP MOBEPXHOCTHO-
AKTHBHBIX BENIECTB B COJITHOH KHCJOTe B BUAe TeHbI. /lnsg 3axau-
KU B CKBOKHMHY KHCJOTHBIX I€H NPUMEHSIOT KUCJIOTHBIA arperar
KII-6,5 (aBTommcTepHa ¢ HACOCOM), MEPEABUIKHON KOMIIPECCOp |
CMECHUTEJb-a3paTop.

IIpu TepmokucaOTHON 06paboTKe HAa 3a00i CKBAKUHBI C IOMO-
IO  CIENUANbHOrO ycTpoiicTBa (peakiMOHHOTO HaKOHEYHUKa)
ONyCKAIOT peareHThl — MarHuil, efAKWil HATp W [p., KOTOpBlEe TpuU
KOHTaKTE C COJITHOW KHCJOTOW BCTYMAIOT C Hel B XUMHYECKYIO
peakiio ¢ 6oJbIMM BbiJeeHneM Tera. Ilenb Takoit o6paboTKu —
ycujieHue [eiicTBUS KHUCJIOTBI IIOCJe pacIijiaBjieHus mapaduna
WJIN CMOJIbI HA 3260€ CKBAKIHBDI.

CoJITHOKUCIOTHYIO 06pa6OTKY B OCHOBHOM TIPUMEHSIIOT JIJS 00-
pa6oTkn KapOOHATHBIX MOpoA. IliacTel, cOXKeHHbIE IMecuaHuKaMu
C TJIMHUCTBIMH IIPOILTACTKAMHU, 006pabaThIBAIOT T'PSA3€BOM KHUCJIOTOM
(cMech MIABUKOBOII C COJNAHON KHUCIOTON). TeXHOMOrHs NpoBefe-
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HUS TaKoil paGOThI COCTOUT B TOM, UTO BHAUYaJe C IEJbIO yAaJeHUs
IIEMEHTHOW W TJIMHUCTON KOPKM [eJIaloT KUCJOTHYIO BaHHY. 3aTeM
JUUIST PACTBOPeHUsT KapOOHATOB B CKBakuHy 3akaumBator 10-15%-
HBIIl pacTBOP COJITHOHM KucJOTHI. Ilocse NpoMBbIBKM IIPOJYKTOB pe-
aKI[M¥ B TJACT 3aKAYMBAIOT TPSI3€BYIO KHCJOTY, a TOCJE €€ Bbl-
Jep>KKN Ha OIpeleJeHHOe BpeMs OUMIIAioT 3a60il OT TMPOAYKTOB
peakIuy.

I'mapasinyeckuii pa3pbiB IIacTa — 06pasoBaHWE M pacIImpe-
HUe B IJACTe TPENIMH IIyTeM CO3/aHWS BBICOKMX [ABJEHUI Ha
3a60e CKBaXKUHBI >KUIKOCTHIO, 3aKAYMBAEMOIl B CKBAJKHMHY C IIO-
BEPXHOCTU. /[lJII TIpeqoTBpAIleHus CMBIKAHWS IIOJYYEHHBIX Tpe-
IMH B IJACT BBOJUTCS KPYITHO3EPHUCTHI Mecok (pasMepbl 3epeH
0,5-1,0 mm).

TexHoMOTHS 3TOTO TpoTecca 3aKJYaeTcss B CJHEAYIONEeM: B
IJIACT 3aJUBAIOT KUIKOCTb Pa3pbiBa, KUIKOCTH-TIECKOHOCUTENb, a
3aTeM JKUIKOCTb /i [POJNABJUBAHUS IECKA B  CKBAKUHY
(pomaBouHyto KuaKocTb). COCTaBbl SKUIKOCTH Pa3pbiBa U HKUIKO-
CTH-TIECKOHOCUTENST OOBIYHO OJWHAKOBBI. TakWMU KUIKOCTSIMH MO-
IyT OBITh: cbipas HedTb MOBLINEHHOW BI3KOCTH; Ma3yT WJIH €ro
cMech ¢ HedTbIO; AM3eJbHOE TOIJINBO, 3arylieHHoe HedTeBbIMU
MbLTaMu; Boja; Boaubiii pactsop CCB (cynbdur-cuprosas Gap-
J1a); PacTBOP COJITHOW KHMCJOTBI U T.II.

Buavase cKBa)kMHY MCCJIEYIOT HA TIPUTOK, OIpEAENSIOT ee Io-
TJIOTUTEJNbHYIO CIIOCOOHOCTb U JlaBJIeHWE IOTJIONIeHus. 3aboii
CKBa)KWMHBI OYHUIIAIOT OT TeCKa, I'JIWHBI W Tpsa3u. Ilocie mpoBepku
CIEeNNaJbHBIM MIa6J0HOM B CKBaKHMHY omyckaioT HKT mgmamerpom
89-114 mm. [lng npemoxpaHeHus: 06CAJHON KOJOHHBI OT BCSKOTO
JaBjeHuss U pa3oObineHuss (GUIBTPOBON YACTH CKBAXKUHBI HAJ[ TPO-
NYKTUBHBIM IJIACTOM YCTAaHABJIUBAIOT TaKep. YCTbe CKBAXKUHBI
060pyIyeTcs CIEeINAJbHOM TOJIOBKOW [JISI MOJKJIIOYEHUST HACOCHBIX
arperatoB. MHorma mepen TUAPOPa3pbIBOM TIPOBOJAST COJISTHOKHC-
JOTHYI0 00paGoTKy IjacTa WM THUIPOTECKOCTPyiiHyto mepdopa-
HIO.

[ns ruzpopaspbiBa IIacTa IIPUMEHSIOT HACOCHBIE aArperarbl
4AH-700 u neckocMecHuTeJbHbIE YCTAHOBKH (tunos 2A, 31TIA u ap.).

T'naponeckoctpyiinasi nepdopauusi — paspyiieHne KOJOHHBI U
IIEMEHTHOTO KOJIbIla B BHJI€ KaHAJA WJU TIEJIH.

It Kamaabl (Iean) CO3JAOTCA 3a CUeT aGPasUBHOIO M THIPO-
MOHHUTOPHOTO 3((EeKTOB MOJAYN KUJKOCTU C ITIECKOM C BBICOKOMH
CKOPOCTBIO U3 HACAAOK rujporepdopaTopa.

lunpomneckocTpyitHyio mepdopaluio He cjeayeT HUCIIO0Jb30BaTh
IS TIJIACTOB, TZle paHee ObLT MPOBEJEH THAPOPA3PbIB MJN BeJaCh
KucJoTHast 06paboTKa, a TakyKe MMPH BBICOKOW OGBOHEHHOCTH IIPO-
JIyKIIAW CKBAKUHDI.
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I'maponepdoparop crmyckaioT B ckBakuHy Ha Kosonne HKT.
Ero nacagku m3rotoBJieHbI M3 a6pa3WBOCTOMKWX CILJIABOB, HAIPH-
mep BK-6. [ns mUpKyIAUM KUAKOCTH C IIECKOM ee TOTOBST B
rneckocMecutesibHbIX arperarax TtunoB 2ITA, 3IIA, a 3akaumBaioT
HacocHbiMu arperatramu 2AH-500 wim 4AH-700. 3axauky Ttaxske
MOJKHO TIPOM3BOJNTH I[€eMEHTHPOBOYHBIMHU arperataMm ujanm G6ypo-
BBIMHU HACOCaMU.

B kavecTBe JKHAKOCTH MECKOHOCHUTEJS] UCTOJb3YIOT HedTh (st
HeTAHBIX CKBKWH) WM BOAYy (J/I HArHETATEJbHBIX CKBAYKWH).
JKesatenbHO NpUMEHSATH KBapIEBbIN TIECOK ¢ pa3mepoM 3epen 0,2-
2 MM.

TopneaupoBanue CKBasKUHBI — pa3pylIeHHE ITOPOJBI IJAcTa C
MTOMOIIIBIO B3PbIBa TOpHeAbl. Vcmosb3yoT ¢dyracHble, ITHYPOBbIE 1
KyMyJIAITUBHBIE TOpIie/bl. IIpu B3pbIBe TOpIEAbI B MPOIYKTUBHOM
miacte o6pasyioTcs KaBepHa U CeThb TPEN[MH pPaJuaJbHOrO Ha-
npapyenusi. Jlas 3amuTbel 06CaAHON KOJOHHBI TPY6 HAJ TOPIENOi
JoJKeH OBITb CJIOW TJIMHBI, Mecka, HedTH, BOAbl. Bo3MorkHa Takske
YCTAHOBKA IIEMEHTHOTO MOCTA.

Pa3ppiB niacta NMOPOXOBBIM ra3oM — paspylleHne IJacTa c
MTOMOIIBIO MTOPOXOBBIX Ta30B. B CKBaXKWHY HATPOTUB MPOIYKTUBHO-
ro mjacta Ha Kalesie CIyCKAlOT ammapar ¢ 3apsgaom mopoxa. Ilo-
cJie €ero NOJpPbIBA JJIEKTPO3AIaJOM [laBJeHUEe IIOPOXOBBIX T'a30B
(kotopbie Gosiblile, YeM TPU TUAPOPA3PbIBE), AEHCTBYS MOJOOHO
KJIMHY, YBEJMYNBAET CETb TPEIINH B TLIACTE.

Pa3poiB niacra yaapuoii BoJaHoii. CyThb MeToZa B CO3JaHUN
THPOAMHAMHIYECKOTO yAapa cToi0a SKUIKOCTH B CKBAJKWHE, BBICO-
KOe JIaBJeHHe OT KOTOPOro BefeT K oOpasoBaHuio Tpemnud. Ha
MPOBOJIOKE CIIyCKAIOT CTEKJISIHHBIA OGaJJIOH BaKyyMHOTO HAIOJI-
Henusd. [laBnenmem HacocHoro arperata 4AH-700 on paspymiaercs
¢ o6pa3oBaHNeM THUAPOJNHAMHYECKOTO yaapa cToJ6a KUAKOCTH.

Oo6pa6orka npusaboiinoii 3ombl ITAB. TexHomorus mnpumene-
HUS 3TOrO crocoba aHaJoTMYHAa KHUCJOTHON o6paboTtke. HacocHbiM
arperaToM 3aKauMBalOT KOHIleHTpUpoBaHHbIN pactBop I[IAB, 3a-
TEM PACTBOP cJaboil KOHIIEHTPAIUU 3a CYeT PACTBOPUTETIS —
nedrb. Ilpumensior IIAB B Buge OII (okcusTHAMpPOBAaHHBIA Npe-
nmapar), OJKK (okcustuiumpoBaHHast »KUpHasi KHUCJIOTa), CyJbda-
HOJIa W [Ip.

TensoBasi 06paGorka NPU3aGoIHONH 30HBI — CaMBIil PACTIPOCT-
paHEeHHDbIN cHoco6 yaydlieHus (PUAbTPAIMOHHON cHoco6HOCTH
miacra Ajas HedTell ¢ GOJbIIMM cofep:KaHueM cMoJ, acdasbre-
HOB, mapaduHOB M yJajeHus uX oTaoxkenuin co creHok HKT u
CKBa)XKUH 32 CUET TeILIa.

TexHONIOTHS TemIOBON 06pabOTKM MMeeT ABe Pa3HOBUAHOCTH. B
MEePBOM CJiydae TPOrpeB Mpu3a00iHON 30HBI TMPOBOISAT C MOMOIIBIO
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CIIyCKaeMoro Ha Kabesb-Tpoce 3JieKTpoHarpeBaresis. Bpems mpo-
rpeBa — HECKOJbKO CYTOK. Bo BTOpOM cJiydae TENJIOHOCUTEJNU -
HedTb, BOMy, HEDTENPOAYKTHI, AP BBOJSAT B CKBAXKUHY C TOBEPX-
nocru. JKuzakoctu (Hedrb, KOHAEHCAT, KEPOCHH, AM3TOILIMBO, BO-
na ¢ gobaskamu IIAB), marpersie mapom go 90-95 °C, ¢ momorbio
HacocoB 3akaumBaioT nmo HKT B mimact mpu ocraHoBJieHHO# CKBa-
ke, Takke MOKHO HarHeTaThb II€perpeTbiil BOJSHON map oT Ia-
porenepatopa Ttuma IIIIY.

7.5. O6opyaoBanue AJs1 THAPOPa3PbIBa
miacra 1 00paboTKH MPU3a00HHOIl 30HBI

I'mapaBianyeckuit pa3pbiB IJIacTa MPOBOJAT /IS yBEJUYCHUS
nebuta HeTAHBIX UJIU TIPUEMUCTOCTH HATHETATEIbHBIX CKBAJKHH.
CyTpb mpoliecca 3aKJI04aeTcsl B HAaTHETAHUU B CKBAXKUHY SKUAKOCTH
CO CKOPOCTbIO, IIPEBbINIAIONIECH CKOPOCTb IIOTJIOLIEHUS €€ IIJIaCTOM.
B mpusaboiiHoil 30He co3maeTcss BBICOKOE [aBJieHWe, Ojarogapsi
KOTOPOMY PaCIIUPSIOTCS HMMEIOIHecs] B IJIAcTe TPEMHWHBI WaIn 06-
pasytorcd HOBBbIe. /[JIsi COXpaHEHUsS TPEIUH B PACKPBITOM COCTOSI-
HUU B JKUIKOCTU Pa3pbiBa BBOJAT KPYITHO3EPHUCTDLIH ITIECOK, KOTO-
PbIil IPENATCTBYET MOCJELYIONEMY CMBIKAHUIO TPEIIMH.

O6pasyromuecss PN TUAPABINIECKOM pPa3pbiBe IJIACTa TPeIu-
HBI 06J1aIaf0T BBICOKOI TMPOHMIIAEMOCTDIO, PAJNyC MX paclpocTpa-
HEHUsI WHOTJA JOCTHUTAeT JeCSITKOB METPOB, UYTO OOYCJIOBJIMBAET
BBICOKYIO 3(p(PeKTUBHOCTb THAPABIMYECKOTO Pa3phblBa ILJIACTA.

[Topoabl, KOTOpbIE IOJABEPraloOT T'HIPAaBJIMYECKOMY Pa3pbiBy —
IJIOTHBIE TIECKM, CIIEMEHTHPOBAHHDBIC IeCYAHUKM, M3BECTHIKH, [0-
somutbl. K noposam, KOTOpble He PeKOMEH/JyeTcsd IoJBeprarb I'HM-
PaBJIMYECKOMY Pa3pbiBY, OTHOCSITCS TJIMHBI, PBIXJblE MECKW W MHO-
THe CJIAQHIIBL.

ITo maHHBIM TMPOMBICTIOBOI TPAKTUKN JaBjeHne Ha 3a60e, HEOO-
XOJIUMO€e [IJisl TUIPABINYECKOTO Pa3pbiBa ILJIACTA, OOBIYHO IIPEBbI-
nraeT ruApocTaTuyeckoe npumepHo B 1,5-2 pasza. Hanpumep, a1g
ckBakuH ray6unoii 2000 M maBjenune Ha 3a60€e NPU THAPOPA3PbIBE
miracta cocraasger 30—50 MIla, coorsercTBylomee Ha yctbe (3a
BBIYETOM THAPaBINYECKuX morepsb) — ot 10 xo 30 MIla.

B kauectBe paboueil JKUAKOCTH JJis THIPABJIUYECKOTO Pa3PbIBA
IJIaCTa MCIOJb3YIOT YTJIEBOAOPOAHBIE KUAKOCTH (CHIPYIO BBICOKO-
BA3KYI0 He(Tb, KEPOCHH WJU [JU3eJbHOE TOILIMBO, 3aryllleHHble
MbLJIaMU, HeTEKUCTOTHbIE OMYJbCUU U JP.) M BOJHBIE PACTBOPBI
(Boma, cyabdur-ciuproBast 6apja, 3arylieHHbIe PACTBOPbI COJISTHON
KHMCJIOTBI U AP.). YTJIEBOAOPOAHBIE KUIKOCTH NMPUMEHSIOT B Hed-
TSHBIX CKBAXKMHAX, a BOJHBbIE PACTBOPLI — B HaruHetaTesJbHBIX. lle-
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COK /I 3aBOJHEHWS TpeNMH [J0JUKeH o006Ja/aTh [A0CTaTOYHOMN
MPOYHOCTBIO. IDTUM TPEOOBAHUSM YAOBJETBOPSIET KPYITHO3EPHHUC-
TBIN, OJIHOPOJIHBIN IO COCTaBy KBaplieBblil mecok. Ilecok He noJ-
JKEH CO/IepKaTh IIbLIEBBIX, WJIUCTBIX, TJIUHUCTBIX U KapOOHATHBIX
yactull. HannyummMu ABasgiorcd rnecku ¢ padmepamu 3epen ot 0,5
1o 1,0 Mmm.

[Tpomecc TmapopaspbiBa IJIacTa IPOM3BOAAT Mo aramaMm. CHa-
Yasa TMPOMBIBAIOT CKBUKWHY AJIS YAAQICHUS 3arps3HSIONNAX OTJIO-
JKeHuil ¢ 326051 CKBAOKUHBI. 3aTeM B Hee CIYCKAIOT HA HACOCHO-
KOMIIPECCOPHBIX TPy6axX IaKep € SIKOpeM, YCTAHABJIUBAS €ro BbIlle
BEPXHUX OTBepCTUil (QuIbTpa, a yCTbe CKBAKUHBI O06OPYAYIOT
CIIEIMAJbHON TOJIOBKOW — apMaTypoll yCTbhs, K KOTOPOHU IOKJIO-
YalOT HACOCHBIE arperarbl [T HarHETAaHUS B CKBAKHUHY >KHIKOCTU
rugpopaspbiBa. [laabHedmas Mmocje0BaTeIbHOCTD 3TAlOB TAaKOBa:
3aKauyKa B CKBUKWHY >KHMKOCTH Pa3pbiBa JJIs CO3JAHUS TPEIUH B
Ijiacre; 3aKauyKa XUJKOCTU-TIECKOHOCUTENS] W 3aKayKa >KHUIAKOCTH
JUIS TIPOJIaBJIMBAHNA T1eCKa B IJIACT.

O6mas poA0KITENbHOCTD TpoIecca

t=(V, + Vi +V,)/ 0,

rae V, — 00beM JKHAKOCTH paspbiBa, M’; V,, — 00bEM KUIKOCTH-
neckoHocurenst, ™M’V 06beM IPOJABOYHON >KUAKOCTH, M’
O — cpeanuil pacxo/ sKUIKOCTH, M° /4.

Heo6X0auMOe YKMC/I0 arperaTtoB 7 ONpeeNsioT MCXO/S U3 Toja-

Puc. 7.7. Cxema 06BSI3KkH 000PY/I0OBaHUsI P THAPABIMYECKOM Pa3pbiBe ILIACTA:
1 — HacocHbBIIl arperar; 2 — I€CKOCMECHUTEJNbHBI arperar; 3 — aBTolUCTEepHA; 4 —
eckoBo3; 5 — 6ok Manundoabia; 6 — apMaTypa YCTbsl; 7 — CTaHIMS KOHTPOJST U
yIpaBJIEHHs TIPOIECCOM
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YW OJTHOTO arperara ¢, W MaKCUMaJbHOTO pacxofa Q... KHIKOCTH
B TIpollecce THAPOPA3PhIBA C YUYETOM OJHOTO PAa3pbIBHOTO arperara:

n=Qmax/CIar+1'

[lns npoBeneHUsT THAPABJNYECKOTO Pa3pbiBa ILJACTA ITPUMEHS-
eTcsl KOMILJIEKC 060pYIOBaHUs, B COCTAaB KOTOPOTO BXO[AT: HAcCOC-
Hble W TIECKOCMECHTEJbHbIE YCTAaHOBKH, aBTOIMCTEPHBI, apMaTypa
yCThsI CKBAXXUH, 60K MaHU(OIbAA, TTakep W SKOPb.

baok Manudombaa, yCTAaHABJINBAEMBIH Y CKBAXKUHBI, K KOTOPOMY
MOJIKJIIOYAIOTCS arperarthbl, MO3BOJSEeT HamboJiee PAlMOHAIbHO WX
paccTaBUTb, a TaK’Ke TMOBBINIAET HAAEKHOCTb U 6e301acHOCTDb
nposoauMoil onepauuu (puc. 7.7).

Hacocnas ycranoska YH1-630x700A (puc. 7.8) cMoHTHpOBaHa
Ha TMIacCW TPYy30BOTO TpexocHOoro aBromobuiss KpA3-257 rtpyso-
nogbeMHocTbio 10—12 T m coctoutr u3 cuiaoBoil ycranoBku 9YC-
800, kopoOku nepenay 3KIIM, TtpexmuyHxepHoro Hacoca 4P-700,
MaHUMDOJIbA, CUCTEMBI YIIPABIEHUS.

TexHuyeckasi XapakTepucTika HacocHoil ycranosku Y H1-630x700A
Hlaccu KpA3-25751A

IPY3OIOABEMHOCTD, T ...ttt ettt e eie et 12
Hawu6osbmast ckopocTb, KM,/ 4. . 60
TATOBBI IBUTATEID. . ...ttt et et e e e UeTbIpeXTaKTHBII
nusennp IM3-238
HomunaabHag MONHOCTD, KBT ... 176
Cunosoii azpezam 9Y C-800

JIBHTATEIID ..ottt e et e ettt B2-800TK-C3
Hau6osbuag momuocts (npu 7 = 2000 mun~"), kBr............ 588
HanGopmmii kpytsamuit moment (mpu n = 1200 mun~!), kHm 3,12
Ixkertyatannontas mouHocts (ipu 7 = 1800 mun~'), kBr ... 544
Vaeabublii pacxoji Tommusa (Ha HKCIIyaTAIlMOHHOM PEXUME),
T KB oo
BmectumocTth 6akoB, JI:

TOTITIABHDBIX © ..ttt e e e e e ettt e e e e e e et eiiiaaeeeaans 300

MACTISTHBIX & 1t aaat ettt et e e e e e e e et et e e e e e e e e e e 160
PasMepbl HACOCHON YCTAHOBKHM, MM.......oouuunurinneanneannennns 9300x2900x3320
Macca ycTaHOBKM 3aIlPaBJEHHOM, KT ..............c.oooiiiia... 23540

Hacoc 4P-700

ITostesHast MOITHOCTD, KBT..... ... .. . 452
Hawun6osbinee maBienne, MIla........ e 70
Hau6obuias UieanbHas MOAAUYA, M,/ Cuurenreeeeeaeeeeeeeane . 22

JlmamMeTp CMEHHDBIX ILTyH)KEPOB, MM .
Xoa niynxepa, MM

HanGoubiast yacrora JABOMHBIX XOJ0B ILIyHXKepa B MUHYTY ... 192
Manugonno
YcaoBHbIT TPOX0A TPYOOIPOBOAA, MM:
L1017 (Y05 (0) N0 O 100
HATHETATEIIDHOTO .« uuttt ettt e ettt e e e e e e e eee e 50
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8E0, 7.8. g1000Tta  U00f-
10,1t _1¢1-630x700A
(4Ac-700):
1 — asromaccu KpA3-
257B1A; 2 — noct ymnpas-
JieHusi; 3 — CHUJIOBOM arpe-
rar; 4 — KopoOKa Iepejay
3KIIM; 5 3y6uaras
mydra; 6 — nacoc 4P-700;
7 — HamopHbIi Tpy6oIpo-
BOJI; 8 — BCIOMOraTeJbHbIi
Tpy6onposos; 9 — dapa
IS OCBelleHHs pabodero
Mecta; 10 — akkyMmyJssaTOp-
Has Gartapest



Ha pame aBTOMOOMJISE HENMOCPEACTBEHHO 3a KAaOWHOW BOJIUTEJS
pacriosioxkena cuyioBasgs ycraHoBka 9YC-800, cocrostmast u3 awu-
3eJTbMOTOPA, CHCTEMBbI MHUTAHUS, CMa3KM, OXJAKIECHUS, YCTAHOBKHU
BO3/[yXOOUYHCTUTENEN U JPYTUX BCIIOMOTATEJbHBIX Y3JIO0B.

[Burarenp ycranoBku — amsesb-motop B2-800-TK-C3 aBenan-
HATHUIUJAHAPOBLIN,  YeTBIPEXTAKTHBII €  HEMOCPEJCTBEHHBIM
BCIIPBICKOM TOIJIMBA W HAIIYBOM BO3/AyXa TYPOOKOMIIpECCOpaMu
TKP14-2.

Hacoc 4P-700 — TpexmIyH:XepHBII CO CMEHHBIMU TLTYH)KEpaMH,
TOPU30HTAJIbHBIN, oAMHapHOro aeiictBus. Hacoc kommekTyercs
maymxkepamu auamerpamu 100 u 120 MM, yTo o6ecnieunBaer paboTy
Hacoca COOTBETCTBEHHO INpu jaaBjeHusx ot 70 mo S0 MIla.

Manudonba yCTAaHOBKM COCTOUT M3 mNpueMHOH (gmamerpom
100 Mmm) u HaruertarenbHoit (auamerpom 50 mMm) junuii. [TpueMHbIH
TPy6OIIPOBO/I 06OPY/IOBAH TPEXXOJOBBIM IMPOOGKOBBIM KPAHOM, YTO
JIaeT BO3MOXKHOCTb IPUCOEIUHATD K IIPUEMY HACOCA OJHOBPEMEHHO
JIBA BCIIOMOTaTeJbHBIX arperata. Ha HarmeraTesbHOM TPyG6OIPOBO-
Jle YCTAaHOBJIEHBI MAHOMETD BBICOKOTO [ABJIEHUS C Pa3/ejuTeseM U
MPE/IOXPAHUTENbHBIN KJAlaH T'BO3/IEBOTO TUIIA, JUHHUS OT KOTOPOTO
BbIBeZIEHA TI0J] HACTWJ. YcTaHOBKa ykKomiuiekToBaHa 100-mM mpu-
€MHBIM PYKABOM, HIECTBIO TPyGaMU BBICOKOTO [aBJeHUs OOIIel J1iu-
HO#l 23,5 M ¥ 1IeCTbIO THOKUMU METALINYECKUMU COYJICHEHUAMU.

YcTaHOBKOI yIPaBJISIOT ¢ HEHTPATIBHOTO TOCTA M3 KAGWHBI BO-
JIUTeJsT aBTOMOOMJISA. 37ech pa3MelleHbl Melajd YIpaBJeHUs TOl-
JIMBHBIM HACOCOM W (PPUKIIMOHHBIM J[BUTATEJIEM, CEJEKTOP M KpaH
yIpaBJeHUS KOPOOKOHW Tepe/iad, a TakKe HeoOX0o[uMas KOHTPOJIb-
HO-M3MEepUTEJIbHAS armaparypa.

Kucaorupie 00paGoTku npu3a0oiiHONl 30HBI IPOBOAAT IS
yBeJHMueHsT Me6UTOB JOOBIBAIOIIUX ¥ YBEJIUYEHUS MPUEMUCTOCTH
HarHETATeJTbHBIX CKBA’KUH.

[Ipu Bo3zeiicTBUYM Ha MPHU3a0OIHYI0 30HY OCHOBHBIM KOMIIOHEH-
TOM SBJISETCS COJITHAS KHUCJOTa. PacTBOpaMu COJITHOH KHUCJOTBHI
o6pabaTbiBaioTCs KApOOHATHDBIE TIOPO/Ibl MU TEPPUTEHHBbIE KOJLIEK-
TOpPBI, B COCTaBe KOTOPBIX NPUCYTCTBYIOT KapOoHartbi. Peakiinu
B3aUMOJIENICTBUST COJISTHOW KHUCJOTBI ¢ KAapOOHATHBIM KOJJIEKTOPOM
cJIe Ty IoIue:

CaCO, + 2HCI = CaCl, + H,0 + CO,;
CaMg(CO,), + 4HCI = CaCl, + MgCl, + 2,0 + 2CO,.

ITpOAYKTHI PeaKIuy COJSTHOW KHUCJIOTBI € KapGoHATAMU PaCTBO-
PUMBI B HEUTPAJbHON cpefe.

[Tpu o6paGorke KapOOHATHBIX TMOPOA O6PA3YIOTCS KAaHAJBI pac-
TBOPEHUS, KK/ U3 KOTOPBIX I0-PA3HOMY I[IPOHUKAET B IMPO/YK-
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TuBHBIN 11act. IIpm 06paboTKe TEPPUTEHHBIX KOJIJIEKTOPOB pac-
TBOP KHCJIOTBI PACIPEIENSIeTcss BOKPYT CKBaKHUHBI 00Jiee paBHO-
mepHo. Pammyc o6pa6oranuoil 30Hbl R, MOXHO TPUOIU3UTETHHO
otpeieJuTh 10 popmy.ie

q/t= nhm(R(f - rf),

rie g — TeMIl 3aKaukKu pacTBopa, M°/MuH; t — BpeMs 3aKauKu HJIH
BpeMs HeHTpaJm3aluyu pacTBOpa, €CJU TOCJelHee MEHbIIe Bpe-
MEHU 3aKauKu, MHH; h — ToJmmHa 06pabaTbiBaeMOTo WHTEPBAJIa, M;
m —addexTuBHAS TOPUCTOCTD, A0JS ell.; I, — PaJuyC CKBaXKUHBI, M.

OnrumanibHas KOHIIEHTPAIMS COJISTHOW KHUCJIOTBI B PACTBOPE
npunumMaercss paBHoil 10—16 %. C yBennueHHeM KOHIEHTPAIUH
CKOPOCTDb PAaCTBOPEHUSI CHAYAJIA BO3PACTAET, a NMPU KOHIEHTpAIUU
Gosiee 22 7% — ywmenbiiaercs. [Ipu 06pabGoTKe MaJIONPOHUIAEMBIX
nopoJ, pacxoj; pactsopa cocrasiser 0,4—0,6 M®> Ha 1 M TOJLMHDI
maacrta, BbicOKompoHunaembix — 0,6-1,0 M® /M. Jlng BTOPHYHBIX
o6pa6orok — coorsercteenno 0,6-1,0 u 1-1,5 M® /M. Ilpu Bo3zjeil-
CTBUM HA TPEN[MHOBATbIE TOPOAbI [ IePBUYHOU 06PAbOTKU He-
o6xoaumo 0,6-0,8 m® /M, aaa Bropuunoit — 1-1,5 M /M.

TeppureHHble KOJJIEKTOPBI, IIEMEHTUPYIOIUM BEIIECTBOM B KO-
TOPBIX SBJIAIOTCS cuamkatbl (aMopdHasg KPEMHEKUCJI0Ta, TJIMHBI,
aprusIuThl), 06pabaThIBAIOTCA CMECHIO COJSHON M TJIaBUKOBOM
Kucja0T. ONTHMAJbHBIM CYMTAETCS KHUCJOTHBIN PAacTBOp C COJeEp-
skannem HCl 8-10 % u HF 3-5 % npu o6beMe 3aKayku TJHHO-
KUCJIOTBI JJIs1 TiepBu4HON o6paborru 0,3—0,4 M Ha 1 M TOJIIIMHBI
MJIACTA.

[l obpaboTku cyJbdarcogepsKammux KapOOHATOB KUCJIOTHBIN
pPacTBOpP TIPUTOTOBJSIETCS Ha TJIACTOBOH BOJE XJOPKAJILIEBOTO
THIA MIOTHOCTBIO He Meree 1180 kr /M. IIpu OTCYTCTBUM TakoBOIi
BOJIbI B KHCJIOTHBIE COCTAaBbI BBOJSTCS IIPUCAJKU XJIOPHCTOTO KaJib-
st (5-10 %) wam nosapennoii comu (6=7 %), a Takke cyJabda-
ToB Kayus uin Marnus (3—4 %).

[lns o6paboTKH Kese30co/ep:KamnuX KapOOHATHBIX KOJJIEKTO-
POB B PacTBOP COJISTHOH KHCJOTHI moGaBJsieTcss 3—5 % YKCYCHOM
win 2-3 % JUMOHHOW KHCJOTBI. IJTH K€ KHCJIOTBI HCIOJIbB3YIOT
I cTabUJM3aluy JKejie3a B TeXHUYECKON COJIAHONM KHUCJIOTE.

[nsa o6pabotku cyabdar- U Keae30COoAepIKAMIX KapOOHATHBIX
KOJIJIEKTOPOB TaK’Ke MOKHO MCIOJIb30BaTh pacTBOPbI ykcycHoil (10
%) nn cyabdamuroBoit (10—15 %) KHCJIOTEHI.

[Ipu 06paGoTKe TPEIMHOBATO-TIOPUCTBIX W TPENIMHOBATHIX II0-
PO Uit yBeJIWYeHHWs OXBATa IO TOJIIMHE MPUMEHSIOT BSI3KHUE U
BSI3KOYIIPYTHE CHCTEMbI, PACTBOPbI, 3aryiieHHble KapOOKCUMETUJI-
MEJTI0N030H MU CyJbMUT-CIUPTOBOM 6Gapoil, KUCJIOTHBIE MYJIb-
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cuu u menbl. [Ipu o6paGoTKe MOPUCTHIX KOJJIEKTOPOB € HHU3KOM
MTPOHUIIAEMOCTHIO HMCTOJIb3YIOT Ta3WPOBAHHBIE KHCJOTHBIE PACTBO-
PBI M KUCJOTHBIE KOMIIO3UITNH ¢ A0OaBKaMU KaTHMOHAKTUBHBIX [TAB
(karanun, xaramun, MmapsejeH) npu gosuposke 0,2-0,3 %. B ka-
YecTBe JIeIMYJIbIaTOpOB ITIPUMEHSIOTCS HewoHorenuble IIAB Ttuma
OI1-10 (0,1 %), oHu ke AOGABJSIOTCS B KUCJOTHBIH PAcTBOpP MpHU
06paGoTKax B HarHeTaTeJbHbIX CKBa’KMHAX.

[lns mHTeHCUUKAIIUK TIpoIlecca PACTBOPEHUS TOPOJ, a TaKxKe
B CJIy4ae OTJOXKeHUsl B npusaboiinoil 3one u duibrpe napaduno-
BBIX M ac(daJbTOCMOJIUCTBIX BEIIECTB IIPUMEHSIETCS TEPMOKUCJIOT-
HOe BO3JelicTBHE.

[lns yMeHBIIEHUSI CKOPOCTH PEAKIMN KHCJOTBI C TOPOAOH B
pacTBOp A06ABJISIOT 3aMEIJIUTETN PEaKIN — XJOPHUCTBIH KaJb-
Wi, YKCYCHYIO W JIMMOHHYIO KHCJOTBI. Kpome HUX, NTpPOBOJAT
00paGOTKy 3MYJbCUSIMHU THUIIA KHUCJIOTA B YTJIEBOJOPOIHOW KUIKOC-
TH.

1 yMeHbIIeHUsT KOPPO3UOHHON AKTMBHOCTH KHCJIOTHBIX pac-
TBOPOB TIPUMEHSIOTCST WHIUGUTOPbI: Katanud, Mapseied (0,1 %),
U-I-A (0,1-0,2 %), B-2 (0,2-0,3 %), yporponun (0,2-0,4 %),
dopmamun (0,6 %), yHUKOT.

O6beM TOBApHOU KHUCJIOTHI [Jisi mpurotoBienus pactsopa HCI
TOW WM WHOHM KOHIEHTPAIMU OIPENeSIOT PACYETHBIM IIyTEM.
Tak, npu 20 °C niorHocTh consanoil kucaorsl p, (B xr/m°) B 3a-
BUCHMOCTH OT ee MaccoBOW KoureHrpaiuu X (B %) onpenensiercs
o (opmye

0. = 5,02X + 998.

O6beM TOBapHOI KHCJOTHI V, KOHIeHTpauuu X, HeoOXOIUMBII
JUIl IPUTOTOBJIeHNss oObeMa pacTBopa V, ¢ KOHIeHTpanueii X,
oTpeseiTIoT 1o Gopmy.Jie

\, X(502x, +998)
V=Y X, (5,02, +998)

[Ipu Heu3BeCcTHON KOHIIEHTPAllUM TOBAPHOW KHUCJOTbHI U3MeEps-
I0T ee IJIOTHOCTb Py U Temieparypy t. IlioTHOCTD KHUCIOTBI TIpU
20 °C paccuutbiBaetcs 110 (opmyJe

p. = P + (267107, - 2,52t - 20).
OG6beM TOBAPHOI KHUCJIOTHI HAXOJAT IO YPAaBHEHUIO

5,02X,(5, 02X, + 998)
pK(pK - 998)

K P
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OG6beMbl  pPa3JUYHBIX  J06ABOK B KHCJOTHBIH  PacTBOP
(naBukoBas Kmcyora, sameaauresnu peakiuu, [TAB, naru6uropsr)
otpeiesigioT o Gopmy.Jie

X.

V-V, o

X'l‘i
riae X; — BbIOpaHHas KOHIIEHTPAllMsl peareHta B pacTBope; X, —
KOHIIEHTPAIINS TOBAPHOTO MPOAYKTA.

O6beM BOJIbI JIJISI TIPUTOTOBJIEHUST KUCJOTHOTO PACTBOPA
V.=V, -V - YV

[Tocne mpuUTOTOBJIEHUS PACTBOPA apeOMETPOM 3aMEPSIOT €ro

TJIOTHOCTh, TIpuBOAAT ee K Temmeparype 20 °C m cpaBHUBAWOT C
paccunTaHHOH 1O (opMmy.Jie

p, = 449 + |4497 + Y
Vv

p

p(p. - 998).

Ecan 3amepenHas TJIOTHOCTb OOJbIE PACCUYUTAHHON MO Qop-
MyJie, B PacTBOp A06aBJSIOT BOJIY, €CJU MEHbIe, TO TOBAPHYIO
KHUCJIOTY .

OCyIIEeCTBIAIOTCS KUCJIOTHbIE 0O6PAGOTKU CJEIYIONINX BUIOB:
KIICJIOTHbIE BaHHBI, BHYTPHUILJIACTOBbIE W TOWHTEPBAJbHbBIE KUCJIOT-
Hble 00paboTKH, 06pAGOTKM TI0J] BBICOKUM JaBJEHHEM, KHCJOTHBII
TUAPOPA3PhIB ILJIACTA, KHUCJIOTHO-TUPOMOHUTOPHOE BO3/ENCTBUE,
IEHOKUCJIOTHAsT o6paGoTka npusaboiinoii sousr (puc. 7.9).

[Tpu momHTepBaNbHBIX KUCJIOTHBIX 06pPabOTKAX B KAauecTBE Bpe-
MEHHO W30JIUPYIONNX MATepHaIOB MCIIOJIb3YIOT T'PAHYJIUPOBAHHBIN
HaTaIIMH, BBICOKOOKHCJIEHHBIE GUTYMBI, MOJUMEDBI, CYXYIO CYJIb-
(ur-cnimproByio Gapay u apyrue HedTe- W BOIOPACTBOPUMbBIE Ma-
TepuaJsbl. IS WM30JAAIMM  HUKHETO WHTEpBaja MPOIYKTUBHOTO
IJIACTA OCYIIECTBJIAIOT 3aKAuKy KOHIEHTPUPOBAHHOIO PacTBOPA
xqopucroro Kaabius. [aa noayuenuss 1 m* pacrsopa CaCl, mmor-
noctbio 1200 kr/m* tpeGyerca 540 kr CaCl, u 0,66 M* Bospr.

[laByieHNe 3aKayKW KHICJOTHOTO PAcTBOpa 3aBHUCUT OT BHUA BO3-
JefiCTBUS, TTPOYHOCTH IKCILIYATAIIMOHHONW KOJOHHBI U I[€MEHTHBIX
MepeMbIYer, OTAEJSIONUX 00BEeKT 00PaGOTKU OT HIKE- W BBINIEse-
Kammx maactoB. [lepeman maBienuss mpu o6paGoTKe He JIOJIKEH
npesbiniath 2 MIla Ha 1 M IIeMEHTHON NepPeMbIYKU MEX/IYy MHTEep-
Basamu. [laBieHne Ha 3a60e TpHU 3aKayKe pacTBOpa He [OJIKHO
NPEBBINIATD JABJEHHSI Pa3pbIBa ITLIACTA.

[lisg oxBata 06pabOTKON 3a/IaHHOTO pajuyca TJIyOuHBI 06paboT-
KU pacTBOP JOJIKEH OBbITh ellle aKTUBHBIM. TeMI 3aKauKh pacTBOpa
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Puc. 7.9. Cxema pasmemnennst 060pyI0BaHus IPU MEHOKACJIOTHON 00paGoTKe CKBa-
SKUHBI:
1 — nacocubIit arperat; 2 — aspaTop; 3 — oOparHblii Kiaman; 4 — KpecToBuHa; 5 —
KOMIIpeccop

g 3amaercsa 6OJIBIIIUM WU PaBHbBIM MUHUMaJbHOMY TEMITY 3aKa4iKn

qmin (B Mg/c)
qmin = \/p /tH’

rae t, — BpeMd HeHTpaJW3alud pacTBOpa WM CTAaGUIbHOCTU
9MYJIbCUH, C.

Heob6xonumoe jaBieHne Ha BBbIKM/E Hacoca P, IPH  3aJaHHOM
TeMIle 3aKauku ( olpejessercsa 1o ¢gopmy.ie

p, =p,-10"pgH + p,,

rje
86400 - q
p3 = pl'[ + —’
K
-6 2
_ ;. 8:10%aHp, .
™ 245 ’
n-d
H — rny6una ckBaskumbl, M; P,, P, — COOTBETCTBEHHO 3a60liHOE 1
miacroBoe Aapiaenue, Mlla; K — koadduimenT npoayKTUBHOCTH
umun norsomenus, M°/ (cyr-MIla); p,, — HOTepu JaBJCHUA Ha
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tpenue, Mlla; d — Buyrpennuii amamerp HKT, M; A — roaddu-
IMEHT TUPaBJMYECKOr0 CONPOTUBJeHUs; A = 64,/Re mpu Jjamu-
napaom pexknme (Re < 2300), a mupum TypOyJeHTHOM A =
= 0,3464 /Re”?; Re — uncao Peiinonbaca, Re = 4qp, /ndu,; w, —
BSI3KOCTD JKUIKOCTH.

Ecmm 3a6oitHoe naBJsieHWe, HaiijeHHOEe MO (OpMyJie TIPH yCJo-
BUM ( > i, HPEBBINIAET IOTycKaeMoe, 06yCJIOBJIEHHOE MPOYHOC-
ThIO KOJIOHHBI WJIW IEMEHTHOTO KaMHs, TO TPUHUMAIOT [OIyCKae-
Moe 3a6oiiHoe jaBienue. OnpeaesnsoT (, a 3aTeM PAaCCUYUTBIBAIOT
p, u 4mcao arperatoB. B atom ciyuae, 4yTOObI OGECIIEYNTb 3ajIaH-
HbIIl pasMyc oxBaTa M YBEJIMYUTb t,, HEOOXOAMMO H3MEHMTH pe-
HEeNTypy pacTBopa.

[lyiss TpaHCIIOPTUPOBKYM W HAarHETaHUS B TLJIACT SKUJAKOCTEH Mpu
KUCJOTHON 006paboTke TPU3a6ONHLIX 30H CKBAXUH WMCHOJb3YIOT
Hacocupie ycranoBku Y HI[1-160x500K  (AsMTHMAIII-30A) u
AKIIII-500 tpexmaymxepubiM nHacocom SHK-500.

Vcranoska YHII1-160x500K umeer uucrepny o6bemom 6 m* (u3
JIByX PaBHBIX OTCEKOB) C I'yMMHUPOBAHHBIMU BHYTPEHHUMH CTEHKa-
mu. Ilucrepna na arperare AKIIII-500 umeer o6bem 3 m°. Ilomumo
atoro, arperar AKIIII-500 xommiekTyetcsi kucaoroBozoMm KII-6,5 ¢
nuCTepHON 06beMoM 6,5 M. [[J11 NepeBO3KM KUCJAOTHI MpeaHa3Ha-
YeHbl JBYXCeKIMoHHble nuctepubl Ha aprompuierne I[[IIK-6 o6be-
MoM 6 Mm%,

[lns 06BS3KM HACOCHBIX YCTAHOBOK MEXKIy COOOI M C yCTbeM
CKB)KHMHBI HCIHOJb3yIOTCS 6s0Kkn MaHHpoapaoB 1BM-700 u 1BM-
700C, a takxke apmarypa yctbs 2AY-700 u 2AY-700CY.

7.6. OxpaHa HeJp U OKpY:Kalouleii cpeabl
NPU NIPUMEHEHUH METO0B BO3/IEHCTBUS
Ha IJIACT U NMPU3a00HHYI0 30HY

g yBenuuenud HedTeoTHaunm HIpPUMEHSIEMble METO/bl BO3Jeii-
CTBHSI HA TJIACT W TPU3a60HHYI0 30HY YCJIOBHO MOKHO Pas/eJUTh
Ha XUMHIUYECKUe, Ta30Bble U TEIJIOBble, He CUMTAsl 3aBOJHEHHUS. Bce
YKa3aHHBIE METOJbI MOTEHIMAIbHO OTACHBI [JIS 3aTrPS3HEHUS OK-
pyskalolieil cpezbl.

[Tpu 3aBomHeHN OCHOBHBbIE TTPOGJIEMBI 3AKJIIOYAIOTCS B UCIIOJIb-
30BaHUM CTOYHBIX BOJ| IPOMBICJIOB U BO BJUSHUHM OTKAYKH I10/3€M-
HBIX BOJ Ha OKPY’KAOMIYIO cpefy. B mepBoM cuydyae Heo6xoamMa
TIIAaTeTbHAS OYMCTKA BOJ Iepej 3aKauKoil, UTO YAOPOKaeT IpoIiecce
3aKavyKM, a BO BTOPOM MOTYT BO3HUKHYTb OCEaHUS MOBEPXHOCTU
3eMJi, POCT 3ao3epHocTH U 3abosaunBanus. Mepamu 60OpbObI C
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9TUMU SIBJIEHUSIMU SIBJISIOTCS TINATEJbHbIE MHOTOJIETHUE TeO(pU3H-
YecKue W THAPOTEOJOTHYeCKre HAOJIIOICHNS 3a PEKUMaMu 00BN
U OTKAuKH, YPOBHEM IOJBEMHBIX BOJ, a TaKXe 32 BEPTUKAJIbHBIM
JIBUKEHMEM 3€MHON MTOBEPXHOCTH.

[Tpn xmumMmyeckoM MeTO/le BO3AENCTBHUS HA TJIACT M TIPHU3a6Oii-
HYIO 30HY B 3aKauMBaeMylO BOJLy BBOJSTCS pasJjUyHble XMMHYECKUE
Bemecta: menoun (Hanmpumep, NaOH, NaHSO,;, NH,OH u ap.),
MOBEPXHOCTHO-aKTUBHBIE BEIIECTBA, TMOJUMepPbl (TTOJMaKPUIaAMU/IBI,
MOJIMCAXapPU/bl U JIP.), MUIEJI0-TIOJUMEDDI.

IIpu npumenenun IIAB u muresnno-nosuMepoB Ha 6ase CHUp-
TOB U KETOHOB, HAIlpUMep alleToHa, Tpebyercsl GOJbIIOe KOJTHYECT-
BO CPEJICTB 3amuThl OKpyskamomieil cpenapl. Tak, IIAB tuma OII-10
MpU KOHIIEHTPAIUu B Bojie cBbilie 10 MTr,/J1 co3/laeT WHTEHCHBHOE
meHo0OPa30BaHNe, KOTOPOE PE3KO HapyIaeT KWCJIOPOIHBIH PeXuM
BojoeMoB. ITAB, nonasiie B oYBy M BO/I0eMbl ¢ NMUTbEeBOI BOJOI,
OTPUIIATETbHO BO3/elCTBYIOT Ha (aopy, ¢ayHy M 4YesJoBeKa, TaK
KaK OHM CHOCOOHBI HAKAIJIUBATHCS B OPTAHU3MAaX >KUBOTHBIX, DPbBIO
n yesnoseka. IlpegenbHO momycTuMmas KOHIEHTpalus, HallpUMep,
OII-10 B Bomoeme He joJikHa mpesbinarb 0,5 mr/ . Eme Gosee
TOKCHYHBI KaTnoHoakTuBHbie [IAB ¢ BbICOKOII cTemneHbio Guopac-
maja 1Moj AeidcTBUeM GaKTEePUl W MUKPOOPTaHM3MOB, HaIpUMeD,
MJI-72, MJI-80 u T.x1.

[Ipn MUIIENTO-XUMUYECKOM 3aBOJHEHUU ITPOBOJAST TIATEJIbHbBIN
KOHTPOJIb 32 3arPsI3HEHUSIMH C TIOMOIIBIO TPHOOPOB M MyTeM CO6JIIO-
JIEHUST perJiaMeHTa 3aKauku, oOpaiias oco60e BHUMaHUE HA MeCTa
BO3MOJKHBIX yTeueK W3 XPAaHWJUI W JUHUU TPAHCIOPTUPOBKHU.

[Ipu 3akauke Ta30B B IJACT WCIOJb3YIOT B OCHOBHOM JIETKUE
YTJIEBOJIOPO/IbI U YIJIEKUCJBII Ta3, KOTOpble OMACHBI TP II0Najia-
HUM B BO3ayX. lloaToMy HeOo6XOAMMO TPHHATH MEPBI /I HAIeX-
HOIl pa6oThl TPYOOIIPOBOIOB U peTyJHpYIoNIell ammaparypbl. Buay
TOTO, YTO YIJIEKUCJbIH Ta3, Tomajas B JOObIBAIOIIAE CKBAXKUHBI,
WHOT/Ia TIEPEBOJUT TIOMYTHBIM Ta3 B HECTOPAEMOE COCTOSTHUE, Tpe-
OYIOTCS YCTAHOBKHU KAaTAJUTHYECKOTO [OKUTaHWs Tasa ¢ gobaBiie-
HUEM YHUCTOTO ra3a WJM YCTAaHOBKU C XMMHUYECKUM yJaJeHUeM yI-
JIEKUCJIOTO ra3a.

TemoBass 06paboTKa CKBKMH MeHee BpelHa [JIs OKpYysKamomiei
Cpeibl, YeM TEeILIOBble METOJbI BO3/ENCTBUS Ha Tiact. IIporeccor ¢
3aKauKO} Tapa W TOpsiyeil BOABI TPEOYIOT HAJUYMS TOTLJIMBA W YHC-
Toii Bo/pl. Kpome TOro, MPOAYKTHI, BLIAEASIONINECS TPU TeHepaIun
napa, 3arpg3HsaioT npupoay. Pacxon HedTH, MCHOIb3yeMOH B Ka-
YeCcTBE TOILIMBA, MOJXKET COCTABUTDH /10 YETBEPTH OT ee J06bIBAEMO-
ro xoamvectBa. [loatomy skenaTenmpHa pa3pa6oTKa CHUCTEM, MpH
KOTOPBIX BCE OTXOJSININE Tas3bl CKUTAHUS TOTLJIMBA BBOJSATCS B IMa-
poByto JuHWIO. [IpW 3TOM HCKJOYAIOTCS BBIOPOCHI B aTMocdepy
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BPEIHBIX KOMIIOHEHTOB, HO BO3MOJKHO 3arpsi3Henue wHeap. B ce-
BEPHBIX pallOHAX MAPOCUJIOBOE BO3AEUCTBHE MOKET BBI3BATH OTTA-
UBaHUe MHOTOJIETHEMEP3JIbIX MOPOJ, YTO IMPUBOAUT K IIPOBAJAM,
aBapusiM U Jake BBIXOJY CKBaXXuUH u3 crpos. llpu orrauBanuu
Mep3JIbIX TPYHTOB Pa3BUBAETCSI TEPMOKAPCT, YTO CIIOCOGCTBYET
06pa30BaHMIO OIOJI3HEH, 06BAJOB U T.II.

Oco6oe BHUMaHWE K OXpaHe OKPYIKAIOIIeH Cpeabl HeoOXOINMO
MpU TPUMEHEHUU MPOIECCOB BJAMXKHOTO W CBEPXBJAKHOTO TOpe-
Hud. /luama3on Temieparyp B 30He ropeHus cocranisger 350—1000 °C,
YTO U3MEHsIeT CTPYKTYpy U CBOHCTBa OKpyskalomux mnopod. Ilpu
9TOM BO3MOKHBI TEPMOTEHHBbIE TTPOCEJAHUS TOBEPXHOCTH 3EMJIN.

[Ipu ropenwn yrJeBofOPOJOB B TJIACTe MOTYT 06Pa30BBIBATHCS
CEpHBI W CEPHUCTBIN aHTUAPH[I, CEPOBOJAOPOM, XJOPHUCTBIN BOMIO-
PO/, OKHUChb W JABYOKHCH yTJiepoa, (eHosbl, (OpMasbIeTUbl u
Gerns(a)nupenbl. YKasaHHble KOMIOHEHTHI B IJIaCTe BO3JEHCTBYIOT
HA OKPYKAIONIYI0 MOPOJY, & IONajas Ha IMOBEPXHOCTb BMeECTE C
OPOAYKIMENl CKBaXWH, TpPeOyioT cepbe3Hoil ouuctku. OCHOBHBIE
CTIIOCO6BI OYNCTKY Ta30B OT Ta3000pa3HBIX M a3PO30JbHBIX ITIPHMe-
ceil — abcopOuus SKUAKUMH IOTJOTUTEISIMU, ajcopOIus Ha TBep-
JIBIX COpPOEHTaX M KaTaJUTHYECKUE OYUCTKH.

[Tocsie oumcTKM ra3bl MOXKHO WCIOJb30BATH [ 3aKAYKU B
IJIACT JIJIS TOAJEP’KAHUS IIJIACTOBOTO JIABJEHHUS U TOBBIIIEHUS
HeTeoTAaun WU BBIOPOCUTH B aTMOcdhepy.





