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MeToanuyecKkue PEKOMEHIAIUHA 110 H3YYCHUIO TUCIHUIIJIMHBI «COBpeMeHHBIe
TEXHOJOTHY€CKNE KOMILVIEKCHI CEPBUCA CKBAKHH)>

1. [lmanupoBaHKe U OPraHU3aNMs BPpeMeHH HE00X0AMMOro ISl M3y4YeHH sl JAHHOM
AUCHHUIJIMHBI

Hucnurnnuna «CoBpeMEHHBIE TEXHOJIOTHYECKHUE KOMIIEKCH CePBHCA CKBAXKUH» SIBJISIETCS OJTHOW U3
JUCIUTIIIMH 0a30BOTO IIMKJIA B MOATOTOBKE MarucTpoB HanpasieHus 15.04.02 «TexHonorudyeckue
MamuHbl 1 o0opynoBanuey, OITOIT «CoBepiiieHCTBOBaHHE 3JIEMEHTOB KOHCTPYKITUI MaIlTuH U
000py10BaHUs HEPTETa30BBIX TPOMBICIIOB.

[Tenbro kypca «CoBpeMEHHBIE TEXHOIOTMYECKHE KOMIUIEKCHI CEPBUCA CKBAKUH) SIBIISIETCSA
M3Y4YE€HHE MaruCTpaHTaMH OCHOBHBIX HAIIPaBJIICHUH PA3BUTHUSA U COBEPILIECHCTBOBAHUS
TEXHOJIOTHYECKHX KOMIUIEKCOB CEPBHCA HEPTETa30BbIX CKBAKHH B YCIOBUAX COBPEMEHHOTO
YPOBHsI pa3BUTHUS TEXHUKH U TEXHOJIOTHH, & TAK)KE JOCTHKEHUI HAYYHOTO IIporpecca.

3anadyeil JUCLUIUIMHBI SBJIAETCS 0O3HAKOMIIEHUE MaruCTPaHTOB C OCHOBHBIMU HAIIPABICHUAMHU U
METOaMHU COBEPIICHCTBOBAHMSI TEXHOJIOTUIECKAX KOMIUIEKCOB CEpPBHCa HEPTETa30BbIX CKBAXKHUH U
pa3paboTKK UX HOBBIX KOHCTPYKIUH IS MOBBIIEHUS 3()(PEKTUBHOCTH PUMEHEHUS B 0C000
TSXKENBIX YCIOBUSAX KCILTyaTalluy, IPpU TPeOOBaHUSIX MUHUMAJIbHBIX Ta0apUTOB U MacChl

W3yueHne qUCIUTUTMHBI BKITIOYAET:
— Jlexmonnsie 3ausatus 16 yac. (ouHas ¢popma oOydeHus), 8 gac. (3a0uHas)
— Ilpaktuueckue 3anatus 34 yac. . (ouHas ¢popma oOyueHwus), 18 vac. (3aounas)
— CamocrosTenbHyto paboTy 94 uac. (ounas ¢popma o0ydenus), 113 yac. (3aounas)
DopMbI KOHTPOJIS:
- 3auét B 3 cemectpe. (ouHas popma oO0ydenus ), B 3 ceMecTtpe (3aouHas)

3ajmorom YCHICIHOTO OCBOCHU 3TOM JUCUUILIUHEI SIBJISETCS 00s13aTeNnbHOC MNOCCIICHUEC
JICKOUOHHBIX U IMMPAKTHUYICCKUX 3aHATHH.

Ha MPAKTUYCCKHUX 3aHATUAX MaTCpUall, HU3JI0KEHHEIN Ha JICKOUAX, 3AKPCIUIACTCA IIpU
PaccMOTPEHUH KOHKPETHBIX KOHCTPYKIIMA COBPEMEHHBIX TEXHOJIOTHYECKUX KOMILIEKCOB CEpBHCA
CKBaKWH. Hampumep: aBTOMaTU3UPOBAHHBIE KOMILIEKCHI [IEMEHTUPOBAHUS CKBKUH; KOHCTPYKIIUU
HACOCHBIX YCTaHOBOK, IIECKOCMECUTENLHBIX YCTAaHOBOK (0JI€HIEPOB), TUAPOTAIIMOHHBIX YCTAHOBOK,
YCTaHOBOK JIO3MPOBAHUS XUMPEAreHTOB, BOJOHATPEBATEIBHBIX YCTAHOBOK, OJ10Ka MaHU(OIBI0B,
MPOMNIMAHTOBO30B, CTAHIIMNA KOHTPOJIS U YIIPaBJICHUS HA IpUMepe 000py10BaHUS KaK
OTEYECTBEHHOTO, TaK U 3apy0eKHOTO MPOU3BOJICTBA; COBPEMEHHOE 000pyI0BaHUE JIJISI
BBITIOJTHEHHS OYPOBBIX pabOT Ha THOKOW KOJIOHHE HACOCHO-KOMITPECCOPHBIX TPYO Mpu
CTPOMTENIBCTBE M PEMOHTE CKBaYKHH

3arpaThl BpeMEHH Ha CaMOCTOSITENIbHYIO padOTy B IIEPBOM M BO BTOPOM CEMECTpax CielyeT
IJIAHUPOBATh, UCXO/S U3 CIEAYIOIUX PEKOMEHAAIINNA:

— YCBOEHHE JICKIIHOHHOTO MaTepuasa — 20 uac.; (ounas popma oOyueHus), 8 yac.
(3aounasn)



— TIOATOTOBKY K MpakTU4ecKuM 3aniatusiM  — 60 yac.; (ounas ¢opma oOydenus), 18 gac.
(3a04HasN)

— TIOJATOTOBKAa K PEUTUHIOBOMY KOHTPOJIO -14 wac (ouHas ¢popma oOyueHus)
—  BBINIOJHEHUE KOHTPOJIBHON PabOTHI — 21 gac. (3aouHas popma o0y4yeHHs)

— TOATOTOBKY K 3a4eTy — 24 ygac.; (ounas ¢popma oOyueHus ), 24 gac. (3aouHas)

2. PexoMenganuu mo UCnoJb30BaAHUIO MaTepHuaJjioB y‘leﬁHO-MeTOlII/I‘le(:KOFO
KOMIIJIEKCA

Hwxe nepeuriciiensl yueOHO-METOINYECKUE MAaTEpUAJIbl, 03HAKOMIICHHE C KOTOPBIMU SBJISICTCS
00s13aTeIbHBIM MPHU BBHITTOJIHEHUH BCEX BUIOB CAMOCTOSITEIILHOM padOTHI M TIOJTOTOBKH K
PyOES)KHOMY KOHTPOJIIO U IK3aMEHY.

1. KoHcrexT jexmmii

2. MomuanoB A.I'. Mamunsl u o6opynoBanue anst 100614 Hedtu raza M: U/ Anbsnc, 2014

3. CuapeB A.U Pacuetsl Mamun u 060opyaoBanus juid 1o0bun Hed T 1 raza. Madpa-Unxenepus
2013

3. Pexomenaanuu no pagote ¢ JIUTEpaTypoi

Paboty ¢ nutepaTypoii ciaenyer HaYMHATh CO 3HAKOMCTBA ¢ KAPTO METOIMYECKOTO 0OecTieueHus!
JTUCIUTITUHEI (CM. pa3aen 6 paboueit mporpaMmbl), B KOTOPOH MEPEUUCIEHb OCHOBHAS U
JIOTIOJTHUTENIbHAS JTUTEPATYpa U IPYTUE U3JIaHUsI, HEOOXOIUMBIE JIJIs1 pabOThI HA MPAKTUYECKUX
3aHATHUSX.

C HEMH MOXKHO 03HAaKOMUTHCs B Onbnmuoteke JI'TY, a Takxe Ha caifre http://de.dstu.edu.ru.

Kaxip1ii u3 pa3zienoB TeMaTHUECKOTro TUIaHa AUCIUILIUHBI (CM. pa3zen 2 pabodel mporpaMMsl)
cHa0KeH CChUIKAMU Ha UCTOYHUKH U3 pazfelia 6, 4To yInpouaeT MoucK HeoOXoIuMoi
uH(pOpMaLIUH.

Br10paB HYKHBII HCTOYHHUK, CTIEAYeT HAUTH UHTEPECYIOIIUN pa3 el 1o OTJIaBICHUIO UITU
an(aBUTHOMY YKa3aTeso, a TakKe OJTHOMMEHHBIN pa3/ie] COOCTBEHHOT'O KOHCIIEKTa.

Ocob6oe BHUMaHUE celyeT yAeIUTh MPUBOIUMBIM aJrOpUTMaM rpaduuecKuX MOCTPOCHUH
AQHAIUTUYECKUX BBIYMCIEHUI U COOTBETCTBYIOIIMM KOMMEHTapUsIM. B ciiyuae BO3SHUKHOBEHUS
3aTpyIJHEHHH cieayeT 0OpaTUThCs K APYrUM UCTOYHUKAM, TJ€ U3JI0KEHHE MOXKET OKa3aThcs Oosee
JIOCTYITHBIM U TOHSITHBIM.


http://www.iprbookshop.ru/13545.html

Heo6xoanMo oTMeTuTh, 4T0 paboTa ¢ yueOHON U CIIPaBOYHOM JTUTEPATypOil HE TOJIBKO MOJIe3HA
KaK CpeJCTBO OoJiee rTyOOKOT0 U3y4eHUs JII00OH AUCIUIINHBL, HO U SBISETCS HEOThEMIIEMO
4acThIO MPO(ECCHOHATIBHOM NEeATEIHOCTH OyIyIIEero CrenuaiucTa

4. IloaroroBka 3a4éry

[ToaroToBka K 3a4€Ty sIBJIETCS 3aBEPIUAIOLIMM TAlOM B U3Y4YE€HUH AUCLMILIMHBIL. [loBTOpEeHne
y4eOHOro MaTepuaa ciielyeT HAYMHaTh C IEPBOI0 MPAKTUUYECKOr0 3aHATHUS, TIOCKOJIbKY 3HAHUS,
YMEHUS ¥ HaBBIKK (POPMHUPYIOTCS B TEUEHUH BCETO MEPU0Ia 00YUEHHs, TOCIEA0BATENBHO, OT
IPOCTOrO K CI0XKHOMY, 0a3UpysICh Ha paHee U3JI0)KEHHOM MaTepHale.

OO0s13aTenbHBIM NIPH TOATOTOBKE K KOHTPOJIBHBIM MEPOIIPUSTUSAM SIBIISETCS [IOBTOPEHUE
TEOPETUYECKOr0 MaTepraa o KOHCIEKTY JEKIUN 1 BHIOpaHHOM IuTepaType.

5. ®opmbl Tekylero, MPOMeKYTOYHOI0, Ppy0esKHOr0 M1 HTOrOBOT0 KOHTPOJIsI
5.1 Tekymuii KOHTPOJIb

Texkymuit KOHTPOJIb OXBATHIBAECT BCE TPU OPTraHU3AIIMOHHBIC COCTABIISIONINE PAOOTHI CTYJIEHTOB Ha
JICKIUAX, TPAKTUYECKUX 3aHATUIX U CAMOCTOSTEIbHYIO PadoTy.

B xoze nexuuu npenogaBaTenb BBIOOPOUHO 3a1aET BOIIPOCHI 110 M3JIaraéMOMY MaTepuaiy, pu
9TOM JIEKTOP MOXKET JIETKO OLIEHUTh KaK YPOBEHb YCBOCHMUSI KaXK/IbIM CTY/IEHTOM TaK U IOTOKOM B
LIEJIOM, YUUTBHIBAECTCS TAK K€ U [TOCELIAEMOCTh JIEKIIMOHHBIX 3aHATHH.

Ha MPAKTUYCCKHUX 3aHATUAX KOHTPOJIHUPYETCA YCBOCHUEC TCOPETUUCCKOI0 MaTCprajia KaXXJIbIM
CTYACHTOM II0 pE3yJibTaTaM BBIITIOJHCHHUA TCKYIIUX IMPAKTHUYICCKUX pa60T.

O} PeKTUBHOCTh CaMOCTOATENBHON PaOOTHI OLIEHUBAETCS MPU IPOBEJCHUH NMPAKTUYECKONH PabOTHI.
5.2 IIpoMe:KyTOYHBII KOHTPOJIb

[Tponetypa 3auThl NPaKTHYECKUX pabOT MpeycMaTpUBaeT OTBETHI HA BOIIPOCH! IperojaBaTess
HE TOJIBKO I10 CYIIECTBY BBIMOJIHEHHON pabOThI, HO M OTHOCAIIUECS K pa3/ieiaM TEOpPETUYECKOro
Kypca, U3y4E€HHBIM paHee.

5.3 Py0GekHblil KOHTPOJIL

B cootBerctBue ¢ nmpunsToi B AI'TY ¢opmoit opranuszanun yueGHOro nporiecca, pyoesKHbIN
KOHTPOJIb OCYIIECTBIISIETCS IBaX/1bl B cemecTpe. [IpoBoauTcs pyOeKHBIN KOHTPOJIb 110
pe3yJbTaTaM BBIIOIHEHUS IPAKTUYECKUX pabOT ¢ yIETOM YCHEITHOCTH YCBOECHUS JIEKIIHOHHOTO
MaTepHuaa U MOCEaeMOCTH BCEX BUIOB 3aHATUM.

5.4 UTOroBblii KOHTPOJIb
W TOrOBBIi KOHTPOJIb MPOBOAUTCS B 3 CEMECTpE B BHJIE 3aUéTa.

3auéT BKIIIOYAET JBa TEOPETHUECKUX Bompoca. [Ipu 3ToMm Takke MOryT OBITh 3aJJaHbl BOIPOCHI O
paszesiaM TeOPETHUECKOTo Kypca, KacarolIiuMCsl MPAKTUYECKON paboThI, U TaHBI HEOOIBIIIHE
TBOPYECKHUE 3a/1a4u JJIs pelIeHUs

Jlekusa 1



O030p coBpeMeHHBIX METO/I0B MOBBINIeHUS HePTEOTAAYH IJIACTA

BBenenue

D¢ dexTrBHOCTH U3BICUCHHS HEPTH U3 HE(PTECHOCHBIX TIACTOB COBPEMEHHBIMHU, TIPOMBIIIIIICHHO
OCBOCHHBIMH METOJAMHU Pa3pabOTKU BO BCeX HE(PTEN00BIBAIOIIMX CTPAHAX HA CErOJHSIIIHUN 1eHb
CUMTAETCs HEYAOBJIETBOPUTEIILHOM, IPUTOM UTO MOTpeOIeHne HepTenpoayKTOB BO BCEM MHpE
pacret u3 roja B roji. CpeiHss KoHeuHast He(TeoT/1a4a IIaCTOB M0 Pa3InYHbIM CTPAHAM U
peruoHam coctaisieT oT 25 10 40%.

Hampumep, B crpanax Jlatuackoit Amepuku u KOro-BocTounoit A3uu cpennss HegTeoTnaya
1actoB coctaniseT 24-27%, B Upane — 16—17%, B CILIA, Kanane u Caynosckoit ApaBuu — 33—
37%, B ctpanax CHI" u Poccuu — 1o 40%, B 3aBUCIMOCTH OT CTPYKTYpPHI 3aacoB He)TH U
MIPUMEHSEMBIX METOJIOB Pa3pabOTKH.

OcTaToyHbIC WIIM HEU3BIICKAEMbIE IIPOMBIIUICHHO OCBOSHHBIMH METOJIaMH Pa3pabOTKH 3arachl
HE(PTH JOCTHTAIOT B cpeiHeM 55—75% OT nmepBOHAYAIbHBIX T€OJIOTHYESCKHX 3aI1acoB He(QTH B
uenpax(Puc. 1).

2545% I

naanexaemoie

 55-75%

- OCTaTOMHbIe 3anackl

Puc. 1. CooTHoIIeHNE U3BIEKAEMBIX U OCTATOYHBIX 3a11acOB HE(YTH

HOBTOMy AKTYAJIbHBIMU SBJIAIOTCA 3a1a4i IPUMEHCHUS HOBBIX TEXHOJIOT Ui He(l)TCI[O6I>I‘II/I,
MO3BOJIAIONIUX 3HAYUTCIIBHO YBCINYNUTDH HC(I)TGOTI[a‘ly YKe pa3pa6aTBIBaeMLIX 11aCToOB, Ha
KOTOPBIX TpaAUIWUOHHBIMH MECTOAaMHU U3BJICUL 3HAYUTCIIbHBIC OCTAaTOYHBIC 3aI1aChl He(l)TI/I YiKE
HCEBO3MOXHO.

1. Henau npumeHeHusi MmeToA0B yBeanuenusi Hegpreornauu (MYH)

Bo Bcem Mupe ¢ KaKabIM roJIOM BO3pacTaeT HHTEPEC K METOolaM MOBBIIIEHUS HepTeoT aun
IUIaCTOB, M Pa3BUBAIOTCS UCCIIEIOBAaHUS, HAIIPABICHHbIE HA ITOMCK HAYYHO 000CHOBaHHOTO
1oJ1xo/1a K BeIOOpy Hanbosee 3 PeKTUBHBIX TEXHOJIOTHH pazpaboTKU MECTOPOKICHUH.

B nensax noBeleHns 53KOHOMUYECKON APPEKTUBHOCTU Pa3pabOTKU MECTOPOKIAECHUH, CHIKEHUS
OPSMBIX KalIUTaJIbHBIX BIOKEHUH 1 MAaKCUMAJILHO BO3MOXKHOT'O MCIIOJIb30BAaHUSI PEMHBECTUIIHIH
BECh CPOK Pa3pabdOTKU MECTOPOKACHUS IPUHATO AEIUTh HA TPY OCHOBHBIX dTarla.

Ha NCPBOM 3TAIIC IJId I[O6BI‘-II/I He(bTI/I MaKCUMaJIbHO BO3MOKHO UCIIOJIB3YCTCA CCTCCTBCHHAA
SHEprus miacTa (ynpyras SHEprus, Heprusi paCTBOPEHHOTO T'a3a, YHEPTUsl 3aKOHTYPHBIX BOJI,
ra30BOM IIANKH, TOTCHIIMAIbHAS YHEPTHUs TPpaBUTAIMOHHBIX cl) (Puc. 2).



Ha BrOopoMm 3Tane peanu3yroTcst METOBI O KaHUSI IIJIACTOBOT'O AABJICHUS IIyTEM 3aKauKH BObI
WX Ta3a. DTH METOJIbl IPUHATO Ha3bIBaTh BTOpU4YHbIME (Puc. 3).

Ha Tpethem aTane niis noBblmeHus 3 GHEeKTUBHOCTH Pa3pabOTKH MECTOPOKISHUN TPUMEHSFOTCS
MeTo el yBemueHus: Hegreornaun (MYH) (Puc. 4)

Pacnpenenenue octaTrouHON HEPTEHACHIILIEHHOCTH I1aCTOB TPpeOyeT, 4YTOObI METOAbI YBETUUCHHUSI
HedTeoTnaun 3 HEKTUBHO BO3CHCTBOBANIN Ha HE(PTh, PACCEIHHYIO B 3aBOJAHEHHBIX WU
3ara3oBaHHBIX 30HAX IUIACTOB, HA OCTABIIHMECS C BHICOKOM TEKYIEh

HE()TEHACHIIIICHHOCTBIO CJIA0OTPOHMUIIAEMBIEC CJIOW U MTPOIUTACTKH B MOHOJIMTHBIX 3aBOTHEHHBIX
IUIacTax, a TaKkKe Ha 000COOJIEHHBIE IMH3BI U 30HBI IJ1aCTa, COBCEM HE OXBAYCHHBIC
JPEHUPOBAHKUEM IIPH CYIIECTBYIOIICH cucTteme no0brun. [IpencraBnsieTcs: COBEpIICHHO
OecCIOpHBIM, YTO MIPH CTOJIb ITUPOKOM MHOT'000pa3UU COCTOSTHUSI OCTATOYHBIX 3aMacOB, a TAKXKe
npu OOJIBIIIOM PA3IMYUHU CBOUCTB HE(DTH, BOJIBL, Ta3a U MIPOHUIIAEMOCTH HE(TEHACHIIIICHHBIX 30H
IJIACTOB HE MOXKET OBITh OJTHOTO YHUBEPCAILHOTO METO[a YBEIHUEHUsI HeTEOT1auH.



Puc. 2. EcrectBennas aneprus miacta Puc. 3. 3akauka Bonpi/raza  Puc. 4. [Ipumenenne MYH

W3BecTHBIE METOIBI YBENIMYCHUSI HEPTEOTIAUX TIACTOB B OCHOBHOM XapaKTEPU3YIOTCSI
HarpaBJICHHBIM YQPEKTOM 1 BO3JCHCTBYIOT MAKCUMYM Ha OJIHY-JBE MIPUYNHBI, BIUSIONINE HA
COCTOSIHUE OCTAaTOYHBIX 3a11aCO

2. Kaaccupuxanus MYH

1. Ten10BBIE METOABI:

* IapOTEIIOBOE BO3/ICHICTBHE HA IIACT;

* BHYTPUILJIACTOBOE TOPEHUE;

* BEITECHEHHE HETH ropsiueil BoAoH;

* ApOLUKINYECKHe 00paOOTKH CKBaXHH.

2. I'a3oBble METOAbI:

* 3aKaykKa BO3/1yXa B ILIACT;

* BO3/IEHCTBUE HA IJIACT YIJI€BOJAOPOAHBIM ra3oM (B ToM ynciie HIDIIY);
* BO3/ICHICTBHE HA IUIACT IBYOKHUCBIO YIIIEPOAA;

* BO3/ICHICTBHE Ha IUIACT a30TOM, JIBIMOBBIMH Fa3aMHU U Jp.

3. XumMunueckue MeToabI:

* BeITeCHeHHE HeTH BOAHBIMU pacTBopamu [TAB (Bkitouasi IeHHbIE CHCTEMBI);

* BBITECHEHHE He()TU pacTBOpPaMHU IMOJIMMEPOB;

* BBITECHEHHE He(TU IIETOUHBIMH PaCTBOPaMH;

* BEITECHEHHE HE(TH KHCIOTaMH;

* BEITECHEHHE HE(TH KOMIIO3ULIUAMU XUMHUECKUX PEAreHTOB (B TOM UHMCIIE MULIEIUIPHbIE
pacTBOpHI U Ap.);

* MUKPOOHOJIOTHYECKOE BO3/ICHCTBHE.

4. 'mapoanHaMu4ecKHe METObI:

* HUHTETPUPOBAHHBIEC TEXHOJIOTUH;
* BOBJICYCHHE B pa3pabOTKy HEPEHUPYEMBIX 3aI1acoB;
* GapbepHOE 3aBOJHEHUE HA Ta30HETIHBIX 3a1exkKax;



* HECTAI[MOHAPHOE (LIUKIMYECKOE) 3aBOTHCHHUE;
* popcupoBaHHBINM OTOOP KHUIAKOCTH;
* CTYIIEHYATO-TePMaJIbHOE 3aBOJHEHUE.

5. I'pynna koOMOMHHUPOBAHHBIX METO/AOB.

C TOYKHM 3peHHUsI BO3ACHCTBHUS Ha IJIACTOBYIO CUCTEMY B OOJIBIIIMHCTBE CIIYYacB Peasiu3yeTcs
MMEHHO KOMOWHHPOBAHHBIM MPUHIIAI BO3JACUCTBUS, IIPH KOTOPOM COUYECTAOTCS
TUAPOIMHAMUYECCKUI M TETUIOBOM METO/bI, TUAPOAMHAMHYECKUN U PU3NKO-XUMHUYECKUN METOJIBI,
TETUIOBON M (PU3MKO-XUMHUYECKUN METO/IbI U TaK Jlayiee.

6. MeToabl yBeJiMuYeHHs 1e0UTA CKBAKUH.

OT,I[GJ'ILHO CJICAYCT CKAa3aTb O TaK HA3bIBACMbIX ¢M3MIIECKMX Memooax YBCINYCHUA I[e6I/ITa
CKBa’>XHH. O6LC,Z[I/IH$ITI> HUX C METOAAaMU YBCINYCHU A He(bTeOTI[a‘II/I HC COBCCM IIPABHJIBHO H3-3a
TOr0, 4TO MCIOJIb30BAHHUEC MCTOAOB YBCINYCHUA He(bTGOTI[a‘-H/I XapaKTCPU3YyCTC YBCIMUCHHBIM
INOTCHIMAJIOM BBITCCHAIOIICTO arcHTa, a B (1)I/IBI/II-IGCKI/IX METOJaxX MOTCHIMAJ BBITCCHAIOIICTO He(bTI)
arcHra pcaJiM3ycCTcCs 3a CUCT UCIIOJIb30BaHUA €CTECTBEHHOM OHCPIruu 1iacra. KpOMe TOTO,
(1)I/I3I/I‘~I€CKI/IG METOJbI Yall€ BCECro HE MOBBIIIAOT KOHCYHYIO HC(l)TCOTI[a‘Iy mjacra, a JJMIIb
MMPUBOJAAT K BPCMCHHOMY YBCIMYCHUIO I[O6I>I‘-II/I, TO €CTh ITOBBINICHUIO TeKymeﬁ Heq)TeOTIIaLII/I
jaacrta.

K Hanbonee yacTo npuMEHSIEMbIM @u3uyecKum mMemoodam OTHOCSTCS:

* TUAPOPA3PHIB IJIACTA;

* TOPU30HTAJIbHBIE CKBAKUHBI;

* 3JIEKTPOMarHUTHOE BO3/IEHCTBUE;
* BOJIHOBOE BO3/ICHCTBHE HA IUIACT;
* Ipyr'yi€ aHaJIOTMYHbIE METO/BI.

3. OcuoBubie MYH

3.1.TemaoBpie MYH

TemnoBeie MYH — 3T0 MeTO1bI MHTEHCU(DUKALIMY TPUTOKA HEPTH U MOBBIIICHUS
MPOAYKTUBHOCTH IKCIUTYaTAllMOHHBIX CKBa)KUH, OCHOBAHHBIE HA HCKYCCTBEHHOM YBEJIMUYEHUHU
TEMIIEPATyphl B KX CTBOJIE U Mpu3adoitHo# 30He. [IpumenstoTcs Termnossie MYH B OCHOBHOM Tipu
M00bIUe BEICOKOBS3KUX MapapUHUCTBIX U CMOTUCTHIX HedTeil (Puc. 5). [Iporpes npuBoauT K
Pa3KIKEHUIO HETH, pacIJIaBIEHUIO MapadHa ¥ CMOJUCTHIX BEIIECTB, OCEBIITUX B MPOIECCe
AKCIUTyaTaIlii CKBOKWH Ha CTEHKaX, MOABbEMHBIX TPyOax U B MprU3ab0HHOM 30HE



exAveoa
BHHELIHIEH BHOE,

30Ha Harpeea BO3xyxa

30Ha HAYAIBHOI
TEMIICPATYPHI

vwahyead-Q | H eHog

Puc. 5. Mexanusm BoiTecHeHus HepTu ipu TeruioBeix MYH

[TapoTennoBoe Bo3aeiicTBUE HA TUTACT. BriTecHeHUE HE()TH MAPOM — METO/I YBEITUICHUS
HeTEOTIauM TUIACTOB, HANOOJIee PacPOCTPAHEHHBIH TP BEITECHEHUH BBICOKOBSI3KUX He(Tei. B
3TOM IPOLECCE NP HATHETAIOT C IOBEPXHOCTH B IUIACTHI C HU3KOW TEMIIEpaTypOil U BBICOKOU
BSI3KOCTBIO HE(PTH Uepe3 clierraabHble ITApOHATHETATEIbHBIE CKBAKUHBI, PACTIONI0KEHHBIE BHYTPU
KOHTYpa HereHocHOCTH. [lap, o0nagaromuii 60JIBIION TEMIIOEMKOCTBIO, BHOCUT B IIACT
3HAYUTENBHOE KOJIMYECTBO TEMIOBOM SHEPIUH, KOTOPasl paCXOAyeTCsl Ha HarpeB IU1acTa u
CHI)KEHHE OTHOCUTEJIBHOM MPOHUIIAEMOCTH, BSI3KOCTH M PaCIIMPEHHNE BCEX HACHIIIAIOMINX IIACT
areHToB — He()TH, BOJIbI, Ta3a. B miacte oOpa3yroTcs cleayrolye TpU 30HbI, Pa3IuyaroIecs mo
TEMIIEpaType, CTENIEHN W XapaKTepy HACBIILICHHUS:

1) 3oHa mapa BOKpYT HarHETaTeIbHOM CKBAXKHHBI C TEMIIEPATYPOM, U3MEHSIOIEeNH s OT
TeMIIepaTyphbl apa A0 TeMieparypsl Hauana koHjaeHcauuu (400-200°C), B KOTOpOi MPOUCXOASAT
AKCTPAKIUSA U3 HEPTH JIeTKUX ppakuuil (IMCTHILIALIUSA HEPTH) U IEPEHOC (BBITECHEHNE) UX TapOM
IO IJIACTY, TO €CTh COBMECTHAasl PUIIbTpalMs 1apa U Jerkux (ppakiuuil HeQTu.

2) 3oHa ropsiuero KoHeHcaTa, B KOTOPOil TeMrepaTypa U3MEHsIeTCsl OT TEMIIEpaTyphl Havana
koHAeHcauuu (200°C) 1o nmuacToBoOM, a ropsYHii KOHJAeHcaT (Bo/1a) B HEM30TEPMUUECKHUX YCIOBHSIX
BBITECHSET JIeTKHE (hpakiuu U HEPTh.

3) 30Ha ¢ HaYaJIbHOI MJIACTOBOM TeMIIepaTypoil, He OXBau€HHas TEIUIOBBIM BO3/IEHCTBUEM, B
KOTOPOM MPOUCXOIUT BHITECHEHHE HE(TH TIIaCTOBOM BOJOH.

[Ipu HarpeBe macta NPOUCXOAUT AUCTIILISAINSA HEPTH, CHUKEHHE BA3KOCTH U 00BEMHOE
pacipeHue BcexX IIacTOBBIX areHTOB, H3MEHEeHHE (ha30BbIX MPOHUIIAEMOCTEN, CMAaYUBAEMOCTH
TOPHOM MOPO/BI U MOABMKHOCTH HE(TH, BOJIBI U Jp.

BuytpumacroBoe ropenue. Metos u3BiedeHus: HeTH ¢ MOMOIIbIO BHYTPUILIACTOBOTO TOPEHHUS
OCHOBaH Ha CIIOCOOHOCTH YTJIEBOJOPOAOB (HE(PTH) B TUIACTE BCTYIATh C KHCIOPOIOM BO3IyXa B
OKHCITUTEIFHYIO PEAKIINIO, COIIPOBOMK/IAIONIYIOCS BBIICIICHUEM OOJIBIIIOTO KOJTHYECTBA TETUIOTHI.
OH oTIIMYaeTCs OT TOPSHHS Ha TIOBEPXHOCTH. | eHepUpOBaHHE TETUIOTHI HEMOCPEACTBEHHO B TUIACTE
— OCHOBHOE MPEUMYIIECTBO aHHOTO MeToAa (Puc. 5).



[Tpouecc ropenust HeTH B MIIACTE HAYUHACTCS BOIM3U 320051 HATHETATETbHOW CKBaYKUHBI, OOBITHO
HArpeBOM M HarHETaHHWEM BO3/yXa. TerioTy, KOTOPYI HEOOXOAMMO TOIBOJAUTD B IJIACT IS
Hayaja TOpPeHus, MOJIyJaloT MPH MOMOIIH 3a00HHOT0 AJIEKTPOHATPEBATEINS, Ta30BOM TOPEIIKU HITH
OKHCIIUTENBHBIX PEAKLIUN.

[Tocne co3nanus ouara ropeHus y 3a00s1 CKBRKHH HEIIPEPHIBHOE HATHETAHUE BO3yXa B IJIACT H
oTBOJ OT ouara (¢pponta) nmpoayktoB roperus (N2, CO2, u ap.) o0ecreunBaroT Mo IepKaHNE
polecca BHYTPHUILIACTOBOTO TOPCHHUSI U TIEPEMEIIEHHE T10 TUIACTy (DPOHTA BHITECHEHUS HE(PTH.

B kauecTBe TOIUIMBA 17151 TOPEHUS PACXOYETCs 4aCTh He()TH, OCTABILIASCA B IUIACTE MOCIIE
BBITECHEHHUS €€ ra3aMH FOPEHHUs, BOJSHBIM ITapOM, BOJON M UCHIAPUBIIMMUCS PpakiusiMu HehTH
BHepenu (ppoHTa ropenus. B pesynbrate croparot Hanbosee Tsxkemnbie Ppakuuu HeTH.

B cnyuae 00bI9HOTO (CyXOT0) BHYTPHUILIACTOBOTO TOPEHUS, OCYIIIECTBICHHOTO HATHECTAHUEM B
IUTACT TOJIKO BO3JlyXa, BCICICTBHE €r0 HU3KOW TETJIOEMKOCTH IO CPaBHEHHIO C TIOPOJIOH T1acTa
MIPOMCXOUT OTCTaBaHKUE (DPOHTA HATPEBAHUS MOPOJIBI OT IMepeMenatomerocs (pponra ropenus. B
pe3ynbTaTe 3TOr0 OCHOBHAS J10JI FeHepupyeMoii B rmiacTe TerioTsl (10 80% u 6onee) ocraercs
103a/iu PpOHTA TOPEHUS, TPAKTUYCCKH HE MCIIONIB3YETCS ¥ B 3HAYUTEIBHON MEpe pacceruBacTCs B
OKPY’KaIOIIMe OPOIbl. DTa TEIUIOTA OKAa3bIBAET HEKOTOPOE MOJIOKUTEILHOE BIMSHUE HA TIPOIIECC
MIOCJICTYIOIIETO BRITECHEHUSI HE(DTH BOJION M3 HEOXBAYCHHBIX TOPEHHUEM CMEKHBIX YacTeH IIacTa.
O4eBUIHO, OHAKO, YTO MCIIOJIb30BaHNE OCHOBHOW MacChl TETUIOTHI B 001acTh Briepean GpoHTa
TOPEHUs, TO €CTh MPUOIIKEHNE TeHEPHPYEMOI B TUTACTE TEIUIOTHI K ()POHTY BHITECHEHHS HE(TH,
CYIIIECTBEHHO MOBHITIAET 3P(HEeKTUBHOCTH IIpolecca.

[TepemenieHne TEMIOTH U3 001acTH Niepe; PPOHTOM TrOpeHHsl B 00J1acTh 32 GPOHTOM rOpeHust
BO3MOYKHO 32 CUET yJIy4lIeHHUs TEIJIONEPEHOca B IUIACTe J0OABICHHEM K HATHETAEMOMY BO3/1yXYy
areHra c 0oJiee BbICOKON TEIJIOEMKOCThIO — HAaIIpUMeEp, BOJbl. B mocneanue roasl B MUPOBOM
IIPaKTHKE Bce O0JIbllIee MPUMEHEHHUE MOTY4aeT METO]] BJIaXKHOI'O TOPEHHUS.

[Tporuecc BiIa)KHOTO BHYTPHUILIACTOBOI'O TOPEHMSI 3aKII0YAETCA B TOM, YTO B IJIACT BMECTE C
BO3/IyXOM 3aKauMBaeTCs B ONPEJECIICHHBIX KOJIMUECTBAX BOJa, KOTOpasi, CONPHUKACAsICh C HarpeTou
JBUKYLIUMCS] QpOHTOM TOpPEHMsI TOPOJIOH, UciapsieTcsl. Y BIeKaeMblil TOTOKOM ra3a nap
NEPEHOCUT TEIUIOTY B 00J1aCTh BIiepeu (PpoHTa rOpeHHUs, TJ1e BCIESICTBUE STOIO Pa3BUBAIOTCS
OOIIMpHBIE 30HBI IPOTPEBA, BEIPA)KEHHBIE B OCHOBHOM 30HAMH HACBIIIEHHOTO Tapa 1
CKOH/ICHCHUPOBAHHOM ropsA4eil BOJBI.

[Tapouuknnyeckne 00pabOTKU CKBaXUH. LlMKiInyeckoe HarHeTaHWe napa B TUIACTHI, WK
HNapoLMKINYEeCKUe 00paObOTKU T0OBIBAIOINX CKBAXHH, OCYIIECTBISIOT MEPHOANUECKUM MPSIMBIM
HarHeTaHWeM Iapa B HeTSIHOH MmiIacT yepe3 100bIBAIONINE CKBAXKUHBI, HEKOTOPOH BBIZIEPKKON MX
B 3aKPBITOM COCTOSIHUM M MOCIEIYIONIEH IKCIUTyaTalueil Tex xe CKBaXXUH Uil 0TOopa U3 mjacra
He(TU C MOHMKEHHOH BSA3KOCTBIO U CKOH/IEHCHPOBAHHOTO napa. Llens 3ot TexHonorun
3aKJIF0YAETCs B TOM, UTOOBI MPOTPeTh MIACT U He(Th B MPpHU3a00IHBIX 30HAX J100BIBAIOIIUX
CKBa)KUH, CHU3UTH BSI3KOCTh HEQTH, MOBBICUTH JaBJICHNE, OOJIETYUTDH YCIOBUS GUIBTPALIUU U
YBEJIUYUTh IPUTOK HEPTHU K CKBAKHHAM.

MexaHu3M Mpo1eccoB, MPOUCXOIAIINX B IJIACTE, JOBOJIBHO CII0XKHBIN M COMPOBOKIACTCS TEMU Ke
SBJICHUSIMU, YTO U BHITECHEHHE HE()TU MapOM, HO TOTIOJHUTEIHHO MPOUCXOIUT MPOTUBOTOYHAS
KanuuisipHas GuiIbTpaLys, nepepacipeieieHie B MUKPOHEOJHOPOIHOM cpezie HeTH U BOJIbI
(KoHZEHCcaTa) BO BpeMsl BBIIEPKKU 0e3 0TOOpa KUAKOCTH U3 CKBaKUH. [Ipyu HarHeTaHuu mapa B
IUIACT OH, €CTECTBEHHO, BHEPSETCS B HanOoJIee MPOHHUILIAEMbIE CJION M KPYIIHbIE MOPHI Tu1acTa. Bo



BpEMs BBIIEPKKH B IIPOTPETOH 30HE IIacTa MPOUCXOAUT aKTUBHOE IIEpEpacIpeIesIeHNe
HACBILIEHHOCTH 3a CUET KallMJUIAPHBIX CHJI: TOPSIYMN KOHAEHCAT BBITECHSET, 3aMEIAacT MAJIOBSA3KYIO
HE(PTh U3 MEJIKHX IOP U cIa00MPOHUIIAEMBIX JIMH3 (CIIOEB) B KPYITHBIE ITOPHI U
BBICOKOIIPOHUIIAEMBIE CJIOU, TO ECTh MEHSAETCS C HEM MecTaMu.

NmenHo Takoe nepepacmpe/ielieHne HaChIIIICHHOCTH TUIacTa HEPTHIO M KOHJCHCATOM U SIBIISICTCS
(bU3HYECKON OCHOBOM TpOIecca U3BJICUEHHUS HEPTH MPU ITOMOIIN TAPOIUKINIECKOTO BO3CHCTBHS
Ha TUIACThI. be3 KammuIsipHOTO 0OMeHa He(PThIO M KOHJEHCATOM 3(PPEKT OT MapOIUKINISCKOTO
BO3/ICIICTBUS ObUT ObI MUHUMAJIBHBIM M UCUYEPIIBIBANICS OBl 32 MEPBBINA UKIL.

3.2.T'azoBbie MYH

3akauka Bo3ayXa B IJ1acT. MeToa OCHOBAH Ha 3aKayke BO3/yXa B IUIACT U €ro TpaHc(opmaluu B
3¢ (peKTHUBHBIC BHITECHSIOININE areHThI 32 CYET HU3KOTEMIIEPATYPHBIX BHYTPHUILIACTOBBIX
OKHCIIUTENBHBIX IPOLIECCOB. B pe3ynbTaTe HU3KOTEMIIEPATYPHOTO OKUCIICHHS HEMOCPEACTBEHHO B
TTacTe BBIPA0ATHIBACTCS BHICOKOA((EKTUBHBIN Ta30BbIi areHT, COAEPIKANTUIN a30T YIIICKUCIIBIN a3
u HIDJTY (mmpokue ppakuuu gerkux yriieBoaopoo) (Puc. 6).

K npeumymecTBaM METoa MOKHO OTHECTHU:

— UCIIOJIb30BAaHUE HEJJOPOTO areHTa — BO3/1yXa;
— UCIOJIb30BAaHUE MTPUPOJHON SHEPTeTUKH IJ1aCTa — MOBBILIEHHOH MJIaCTOBOM TEMIIEPATYpPhI
(cBoitie 60—700C) n1s1 caMONTPOU3BOIBLHOTO HHUIIMUPOBAHUS BHYTPUILIACTOBBIX OKHCIUTEIHHBIX
npoiieccoB u (popMupoBaHusi BHICOKOI((HEKTUBHOTO BBHITECHSIOINIETO areHTa.

BricTpoe nHUIIMMPOBaHKE aKTUBHBIX BHYTPUILIIACTOBBIX OKUCIUTENBHBIX MPOIIECCOB SBISETCS
OJIHMM M3 BOKHEUIIUX CJICJCTBUN UCIIOIH30BAHMS SHEPTETUKHU TIJIACTa JIJIsI OpTraHU3aIiu 3aKauKu
BO3JlyXa Ha MECTOPOXKIEHUAX JeTKoi HePTH. HTEHCUBHOCTh OKUCITUTEIIBHBIX PEaKIUil JOBOJIHLHO
OBICTPO BO3pACTAET C YBEIMUYEHUEM TEMIIEPATYPHI.

30Ha OKUCAUTENbHBLIX 3oHa 30Ha cmewmnBaowero
l BbITECHEHUA

I'IpOLIGCCOBl l ucnapexHua

3oHa
KOHAEHCcaunu

~ 3ona Harpesa
BO3AyXa

e
e

3oHa nobbiun HedTH

sl far o D 30Ha HaYanbHOW TemMneparypb!

30Ha HarHeTaHuAa BO3ayXxa

Puc. 6. Mexanusm BbITeCHEHUSI HE(DTH NP 3aKavKe BO3yXa B IJIACT

Bo3sneiicTBre Ha I1ACT ABYOKHUCHIO yIJIEepoaa.



JIByOKHUCH yriiepojia pacTBOPSIETCS B BOAE rOpas3zo Jydlle yriIeBOAOPOIHBIX Ta30B. PacTBOpUMOCTH
JIBYOKHUCH YTJIEPOJa B BOJE YBEIMUMUBACTCS C MIOBBIIEHUEM JABICHUSA U YMEHBIIACTCS C
IIOBBILLIEHUEM TEMIIEPATYPBI.

[Ipu pacTBOpeHuUH B BOJIE ABYOKHUCH YIJIepoja BA3KOCTh €€ HECKOJIBKO yBelnuuBaerca. OIHaKo 3TO
yBEJIMUEHUE HE3HAUNTENbHO. [Ipu MaccoBoM conepskanuu B Bojie 3—5% ABYOKUCH yriiepoja
BSI3KOCTH e¢ yBennuuBaeTcs nuiib Ha 20—30%. Obpa3zyromasicst mpu pactBopenun CO2 B Boze
yroabHas kuciiota H2CO3 pactBopsieT HEKOTOPbIE€ BUJIBI IIEMEHTA U TOPO/IbI IJIacTa U MOBBIIIACT
MIPOHUIIAEMOCTh. B mpucyTCTBUM IBYOKHUCH YIiiepoJa CHIXKAeTCsl HA0yXaeMOCTh INIMHSHBIX YacTHII.
JIByOoKHCH yriepojaa pacTBOpsieTCsl B HEPTH B YEThIpe-/1eCATh pa3 JIydllle, Y4eM B BOJIE, [IOATOMY OHA
MOJKET MEePeXO0UTh U3 BOIHOTO pacTBopa B HeGTh. Bo Bpems nepexona mexdasHoe HATHKEHUE
MEX/1y HUIMH CTAHOBHUTCSI OY€Hb HU3KUM, U BHITECHEHHE MTPUOIMKAETCS K CMEIIUBAIOIIEMYCSI.

JIByoKHChH yriepoja B BOJie CHOCOOCTBYET OTMBIBY IJIEHOUHOM He(TH, MOKPHIBAIOLIEH 3epHa U
HOPOJIbl, U YMEHBIIIAET BO3MOXKHOCTb Pa3pbiBa BOJAHOM IIEHKU. BeneacTBue 3Toro Kamiau HeTH
py MaJloM MeX(}a3HOM HaTSKEHUU CBOOOHO MEpEeMELIAlOTCs B IOPOBBIX KaHalax U (a3oBas
NPOHHIIAEMOCTh HE()TH YBEITHUYMBACTCSI.

[Tpu pactBopenuu B Hegptu CO2 BA3KOCTh HE(PTHU YMEHBIIAETCS], ITIOTHOCTD MOBBILIAETCS, a 00BEM
3HAYUTENIbHO YBEIHUMBaeTCs: HeTh Kak Obl HAOyXaerT.

YBenuuenue oobema Hedtu B 1,5-1,7 pa3a npu pactBopenuu B Heit CO2 BHOCUT 0COOEHHO
00JBIION BKJIA/ B MOBBIILIEHHE HEPTEOTAAYH TIIACTOB MPHU pa3pabOTKe MECTOPOKICHHIH,
cofiepxalx ManoBszkue Hedtu. [Ipu BeITECHEHNH BHICOKOBS3KHMX He(Telt OCHOBHOM (hakTop,
YBEJIMYUBAIOLIUN KO3PPUIIMEHT BHITECHEHUS, — YMEHBIIIEHHUE BA3KOCTH HE()TH IPU PACTBOPEHHH B
Helt CO2. BszkocTh HETH CHUXKAETCSI TEM CHIIbHEE, UeM OO0JIbIlIe €€ HaualbHOE 3HAYCHHE.

[Tpu naacToBOM /1aBI€HUU BBILIE 1aBJICHUS MOJHOIO CMEIIMBAHMS IJIACTOBOM HEPTH ¢

CO2 nByoxuch yriaepoaa OyneT BRITECHATh HEPTh, KaK OOBIYHBIN PACTBOPUTEID (CMEIIMBAIOIIEE
BbITeCHEHHE). Toraa B miacte o0pa3yroTcs TpU 30HBI: 30HA IEPBOHAYAILHOM TJIaCTOBON HE(TH,
nepexo/iHas 30Ha (OT CBOMCTB IEpBOHAYAJIBLHON HE(TH 10 CBOMCTB 3aKa4MBAaeMOI'0 areHTa) 1 30Ha
yuctoro CO2. Ecan CO2 HarHeTaeTcs B 3aBOJHEHHYIO 3aJI€XKb, TO nepes 3010l CO2 gpopmupyercs
BaJl HE(TH, BBITECHSIOIINI TJIACTOBYIO BOAY.

YBennuenue o0bemMa HeTH 1o/ BO3IEHCTBUEM pacTBopstolierocs B Hem CO2 Hapsiy ¢
U3MEHEHHEM BSI3KOCTH KHUJKOCTEH (YMEHBLICHUEM BSI3KOCTH HE(DTH U YBEIMUYCHHEM BS3KOCTH
BOJIbI) — OJTUH U3 OCHOBHBIX (DAKTOPOB, OnpeAesstomux 3¢ (GeKTHBHOCTh €ro MpUMEHEHHs B
nporieccax J00bIYM HEPTH U U3BJICUCHHUS €€ U3 3aBOJHEHHBIX IJIaCTOB.

Bo3aeiicrBue HA IUIACT 230TOM, ABIMOBBIMHM ra3aMu M Ap.

MGTOH OCHOBAH HAa rOp€HHHU TBEPAbLIX ITOPOXOB B JXKUJKOCTHU 0e3 Kakux-JI1oo TCPMETHYHBIX KaMEp
WM 3alllUTHBIX o6onouek. OH coyeTaeT TEIIOBOE BOSHeﬁCTBHe C MEXaHHMYCCKHUM U XUMHYCCKHM, a
HNMCHHO!

a) oOpa3yromuecs ra3bl ropeHus moa aasieHueM (10 100 MIla) BEITECHSIOT U3 CTBOJIA B IJIACT
’KHMJIKOCTb, KOTOPas pacIIUpsIeT €CTECTBEHHBIE U CO3/Ia€T HOBBIE TPELUHBI;

6) Harpetsie (180-250°C) mopoxoBbI€ ra3bl, IPOHUKAs B IUIACT, PACIUIABIISIIOT MapaduH, CMOJIBI U
acQanbTeHBI,

B) ra3000pa3Hble MPOIYKTHI TOPEHHS COCTOSIT B OCHOBHOM M3 XJIOPUCTOT'O BOJIOPOJA U YTIIEKUCIOTO
rasa; XJIOPUCTBIN BOJOPO MPH HAINYUU BOJIBI 00pa3yeT c1a00KOHLIEHTPUPOBAHHBIH



COJISTHOKUCIIOTHBIN pacTBOp. YTIJIEKHCIBIN Ta3, paCTBOPSACH B HE(TH, CHIKACT €€ BSI3KOCTb,
MIOBEPXHOCTHOE HATSKECHUE U YBEIIMYUBAET IIPOLYKTUBHOCTb CKBAYKUHBI.

3.3 Xumnueckue MYH

Xumuyeckue MYH npuMeHsIFoTCs 1711 TONMOTHUTEILHOTO H3BJICUCHUS HEYTH U3 CHIILHO
UCTOIIECHHBIX, 3aBOTHEHHBIX HE)TCHOCHBIX TUIACTOB C PACCESTHHOW, HEPETYIISIPHOM
He()TEHACHIIICHHOCTHIO.

OObeKTaMu MPUMEHEHHSI SIBIITIOTCS 3QJICKH ¢ HU3KOU BSI3KOCThIO HeTH (He Oostee 10 mIla*c),
HU3KOW COJICHOCTBIO BOJIBI, TIPOAYKTHBHEIC IIACTHI IPEICTABICHBI KAPOOHATHBIMU KOJIJICKTOPAMHU C
HU3KOH npoHuiiaeMoctsio (Puc. 7).

Boitecnenne Hedtu BoaHbiMU pacTBopamu I1IAB. 3aBogHeHNe BOJHBIMU pacTBOpaMu
MOBEPXHOCTHO-aKTUBHBIX BelecTB (IIAB) HanpaBieHo Ha CHUYKEHUE IOBEPXHOCTHOI'O HATSHKEHUS
Ha rpaHule «HeTh — BO/Ia», yBEJIUUEHHUE MTOABUKHOCTH HE(PTH U yIydllIeHHE BEITECHEHUS €€
BOJIOM. 3a CUET yJIy4LICHHUs] CMaYMBA€MOCTH IIOPOJIBI BOJIOM OHA BIIUTBIBAETCS B IIOPBIL, 3aHATHIC
He(TbIO, pABHOMEPHEE JIBIXKETCS 110 IJIACTY U JIy4lle BHITECHSAET He(Th.

BriTecnenue HG(I)TI/I pacTBOpaMu IIOJIMMCPOB. HOHI/IMCPHOG 3aBOJHCHUC 3aKIIH0OYACTCA B TOM, UTO B
BOJC paCTBOPACTCA BLICOKOMOJ'ICKyJ'IHpHHﬁ XUMHUYECKHM pearcHT — IoJIMMEp (HOJ'II/IaKpI/IJ'IaMI/II[),
06J1az[a}0m1/1171 CITOCOOHOCTBIO AaXKE IIPU MAJIBIX KOHIHCHTPpAIUAX CYIICCTBCHHO MMOBLIATH BA3KOCTH
BOJbI, CHM>KATh €€ IMOJABHMXHOCTDL M 3a CUCT 3TOT'O ITOBBIIIATH OXBAT I1JIACTOB 3aBOJHCHHCM.

OCHOBHOE U camMO€ MPOCTOE CBOMCTBO MOJMMEPOB 3aKIIOYAETCS B 3aTYLIEHUN BOJIbl. DTO TPUBOAUT
K TAKOMY K€ YMEHBIIICHHIO COOTHOIICHHUSI BSI3KOCTEeH He(DTH 1 BOJBI B IJIACTE U COKPAILLIEHUIO
YCJIOBHI MPOPHIBA BOJIbI, 00YCITOBICHHBIX Pa3IUYHEeM BI3KOCTEH WIM HEOJHOPOAHOCTHIO TUTACTA.

Kpome Toro, nonmumepHsie pacTBOpPbI, 00J1a/1as1 OBBIILIEHHOH BSI3KOCTbIO, JIy4Ill€ BHITECHSIOT HE
TOJIbKO HE()Th, HO U CBSI3aHHYIO TIACTOBYIO BOAY M3 OPUCTOM cpefbl. [Io3ToMy OHU BCTYMaroT BO
B3aUMOJICVICTBUE CO CKEJIETOM ITOPUCTON CPEABI, TO €CTh IMIOPOJION U LIEMEHTUPYIOIIHUM BEIIECTBOM.
3T0 BBI3BIBAET a/ICOPOIIMIO MOJIEKYIT ITOJIMMEPOB, KOTOPBIE BBINAAAIOT U3 paCTBOPa Ha MOBEPXHOCTh
MOPUCTON CpeJibl U MEPEKPHIBAIOT KaHaJbl WIIM YXYAIIAIOT GUIbTPALMIO B HUX BOJBL. [lomumepHbIit
PacTBOp MPEANOYTUTEIBHO OCTYNAET B BHICOKOIIPOHUIIAEMBIE CIIOH, U 3a CYET 3TUX JBYX

3 PEKTOB — MOBBIIICHUS BI3KOCTH PACTBOPA M CHIKEHUS IPOBOAUMOCTHU CPEIbI — MPOUCXOIUT
CYILIECTBEHHOE YMEHBIICHUE JUHAMUYECKON HEOJHOPOJHOCTH ITIOTOKOB JKUJIKOCTH U, KaK
CJIEICTBHE, ITOBBILIEHUE OXBATa IIACTOB 3aBOJIHEHUEM.



Puc. 7. [IpuMeHeHrEe XUMUYECKUX METOJIOB JUISI BRITECHEHHUS HEPTH

BriTecHenue HedTH LIETOYHBIMU PACTBOPaMHU. MeTO/ I1Ie€I0YHOT0 3aBOAHEHUS HE(PTAHBIX IJIACTOB
OCHOBaH Ha B3aMMOJIEUCTBUU IIEJIOUEH C IJIACTOBBIMU HEPTHIO U MOpooi. [Ipy KoHTaKTe 1men0un
C HETHIO IPOUCXOANT €€ B3aUMO/ICUCTBHE C OPTaHUYECKUMU KHUCIIOTaMH, B Pe3YyJbTaTe Yero
00pa3yroTcsi MOBEPXHOCTHO-aKTUBHBIE BEILIECTBA, CHIKAIOLINE MeX(a3HOe HaTSKEHUE Ha TPaHULIe
pazzaena (a3 «HedTh — pacTBOP IIET0YN» U YBEINYHUBAIOLINE CMAaYUBAEMOCTh IIOPOABI BOJOM.
[TpuMeHeHHEe pacTBOPOB 1IET0YEH — OAUH U3 CaMbIX YPPEKTUBHBIX CIOCOOOB YMEHBILICHHUS
KOHTAKTHOTO yIJIa CMauMBaHUs MOPOJIbI BOAOH, TO €CTh IMAPO(UIN3ALNN TTOPUCTON CPeabl, YTO
IPUBOJUT K MOBBIIIECHUIO KO PHUIIMEHTA BEITECHEHHS HE()TH BOAOH.

BriTecHenne HeTH KOMIO3ULUAMU XUMHUUECKUX PEAreHTOB (B TOM YMCII€ MULIEIUIPHBIE
pacTBOphl). MuneIsipHbIe pacTBOPHI MPEACTABISAIOT cO00 Mpo3payHble U MOTYIPO3pauHble
XKHUJIKOCTH. OHM B OCHOBHOM OJIHOPOJHBIE U YCTOHYMBBIE K (Da30BOMY pa3JesieHHIo, B TO BpeMs Kak
AMYJbCUU HE(PTU B BOJIE UM BOJBI B HE(TH HE SABIAIOTCS MPO3PAYHBIMH, PA3HOPOIHBI 110
CTpoeHHIO TT100yI U 00s1a1atoT (pa30Boil HEYCTOWYMBOCTHIO.

MexaHu3M BBITECHEHUS! HEPTH MULICTUIAPHBIMUA PACTBOPAMHU OTIPEENIeTCs UX (PU3UKO-
XUMHUYECKUMH CBOMCTBaMH. B cuimy Toro uto Mex(hasHoe HaTsbKeHHE MEXTy paCTBOPOM U
MJIACTOBBIMH JKUIKOCTAMHE (He(PTHIO ¥ BOJOI) OY€Hb HU3KOE, PACTBOP, YCTPAHSS IEHCTBHE
KaMWUIIPHBIX CHJI, BRITECHSIET HEPTH U BoAy. [Ipu paccessHHON oCcTaTOYHOM HE(TEHACHIIIICHHOCTH
3aBOJIHCHHOMW TTOPHUCTOMN Cpeibl epe ]l (GPOHTOM BBITECHEHHS MUIIEIUIIPHBIM PacTBOPOM
pa3po3HEeHHbIE TT00YyIIbl HE(PTH CIMBAIOTCS B HETIPEPHIBHYIO a3y, HaKarjuBaeTcs Bajl He(TH —
30Ha TIOBBIIIICHHON HETEHACHIIIIEHHOCTH, a 33 HEil — 30Ha MOBBIIIEHHOW BOJOHACKIIIIEHHOCTH.

HedrsHoit Bas BeITecHsET (cOOMpaeT) Toapko HePpTh, Mpomyckas yepes cedst Boay. B 30He
He(TSTHOTO Baia CKOPOCTh (GUIBTpAIIK HEPTH OOJIBIIE CKOPOCTH (DUIIBTPAITUU BOJIBI.
MurtemispHbIi pacTBOp, CIECAYIOMINN 32 BOJSHBIM BaJIOM, YBJIEKAET OTCTABUIYIO OT HEPTIHOTO
BaJia HE(Th U BBITECHSIET BOJY C MIOJHOTOM, 3aBUCAIICH OT MEX()a3HOr0 HATSKEHUS Ha KOHTAKTE C
BOJI0M. Takol MexaHH3M MPOLECCOB (PUIBTPALIUH KUAKOCTH HAOIIOAAETCS BO BPeMsl BEITECHEHHUS
OCTaTOYHOH (HEMOABMKHOW) HE(PTH M3 3aBOJHEHHOM OJHOPOIHOM MOPUCTOM CPEIbL.



Muxkpo61osorn4eckoe Bo3AHCTBAE — 3TO TEXHOJIOTUH, OCHOBAaHHBIC HA OMOJIOTUYECKUX
npolieccax, B KOTOPBIX HCIIONIB3YIOTCSI MUKPOOHBIE 00BEKTHL. B TeueHne mpolecca 3aKkauaHHbIe B
IUIACT MUKPOOPTaHU3MBI METAO0IM3UPYIOT YIIIEBOIOPOIBI HEPTH U BBIACISIOT MOJIE3HBIE
IPOAYKTHI )KU3HENEATEIbHOCTH:

* CITUPTHI, PACTBOPHUTEIH U CJIA0bIe KHCIOTHI, KOTOPHIE MPUBOAAT K YMEHBIICHUIO BI3KOCTH,
MOHMKEHUIO TeMIIEPaTyphl TEKy4eCTH He(PTH, a TAaKXKe yIAIAI0T napaduHbl U BKIIOUSHHS TSHKETION
HE(PTH U3 TOPUCTHIX MOPOJ, YBEIHMUNBAS IPOHUIIAEMOCTb MTOCIICIHUX;

* OMOTIOIMMEPHI, KOTOPBIC, PACTBOPSISICH B BOJIE, MMOBHIMIAIOT €€ TNIOTHOCTh, 00JIETYaloT U3BJICUCHHE
He(TH TPU UCTIOTH30BAHUU TEXHOJIOTUN 3aBOHCHHS,

* OMOJIOTMYECKUE TTIOBEPXHOCTHO-aKTUBHbIE BEIIECTBA, KOTOPBIE JAEJAI0T IOBEPXHOCTh HEPTH Ooliee
CKOJIb3KOM, YMEHbIIIasi TPEHUE O TOPOIbL;

¢ ra3bl, KOTOPBLIC YBCINYNBAIOT JABJICHUC BHYTPH IJIaCTa U ITIOMOT'ArOT IMOABUT'aTh HC(bTI) K CTBOJIY
CKBa’XHHBI.

3.4. 'uapoqunamunyeckue MYH

[MuapoarHaMUYeCKrue METOIbI TIPH 3aBOTHEHUH TTO3BOJISIOT UHTEHCU(PUITUPOBATH TEKYIIYIO
100619y He()TH, YBETUUHBAThH CTENIEHb U3BJICUCHUS HEPTH, a TAKKE YMEHbBIIIATh 00HEMBI

MIPOKAYNBAEMOM Yepe3 MIACThl BOJBI U CHUXKATh TEKYIIYI0 00BOJHEHHOCTh JOOBIBAEMOI KUKOCTH
(Puc. 8).



2009 109 yay
* ¥
L ) 00
0
D %°
%o
3
o © 0 0
- 03 00 0oy g
3 os* A a
o ©
¥9%0005 o o
w,oooo
¥ %°%
3 0o
® o
¥ ﬂ, %
11l o
) o °
o0
< Q
s 056
- T U0 N
17
0 a8/ 04 oy
o 0g % o
D@aog LA
$ o
o f’o 4 3
Y 15
o o )

wemm[lepBast rpymnma nornepeMeHHo padoTaAIOIINX CKBaKUH Bropas rpynna nonepemMeHHO paboTaro

Puc. 8. PerynmupoBanue oTOOPOB THAPOTUHAMUICCKUMHI METOAAMH



WHTerpupoBaHHble TEXHOJIOTUU. IHTErpupOBaHHbIE TEXHOJIOTUU BBIIEISIOTCSA B OTACIIBHYIO
TPYIIy U HE OTHOCATCA K 0OBIYHOMY 3aBOJHEHUIO BOJOW C LIEJBIO MOAACPKAHUS TIACTOBOTO
JaBJICHUS. DTU METO/IbI HAIIPABJICHbI Ha BEIOOPOYHYIO HHTEHCHU(PHUKAIMIO JOOBIYH HEDTH.

[TpupocT 10OBIYM JOCTUTACTCS ITyTEM OPTaHU3AIMH BEPTUKAIBHBIX MIEPETOKOB B CIIOUCTO-
HEOJTHOPOIHOM TIIACTE Yepe3 MATOIPOHHUIIAEMbIE TICPEMBIUKH U3 HU3KOTIPOHHUIIAEMBIX CJIOCB B
BBICOKOIIPOHUIIAEMbIE HA OCHOBE CIICIIMAIIBHOTO peXuMa HecTalmoHapHoro Bo3aeiicteus (Puc. 9).

CrannonapHoe 3aBO/IHEHHE A

JlaBJienue
K1>K2

3aAKAYKH

K1 —J
PIETTEXTATI AL ALAALLD [FESSRRNNEN RN NR AR E Y

TIrrrrrrirIyriirrirrirrrriy FTTTTTTTTT33737r707rr0rrrrrrrrerrrren

P 3ak [loBblmieHHOE JaBJICHHE 3AKAYKH A
K1>K2

JE——

@ P1>P2 P1 K1
lll/llllllll/ll_%_L%_‘ '%Jllllll,lllll,l,fll'llll'lll,lll
K2

CITTTTErrriirerarirririeriy LETTTTTTTTELTTITL AL T I3rrirrrreen

I P 3ak [Monm:keHHOE JaB/IeHHE 3AKAYKH

@l K1>K2
| ool Forseie

I rTrrrriiriiiiiig 9 (XTEXTXATAXALTXRTL00000 )
K2

P2 =P

ETTTTTIPTTITEITL AT LTI I T Y LZTITXITTITITITLITI LI I T I XTI X X rrrrren

Puc. 9. MexaHu3M MUKIAYECKOTO BO3AEHUCTBUA HA IIACT

bapbepHoe 3aBoiHEHNE Ha ra30HE(PTAHBIX 3aJIeKaX. DKCIUTyaTalys ra30HePTIHBIX
MECTOPOKICHUN OCIO0KHIETCS BO3MOKHBIMU ITPOPHIBAMHU I'a3a K 3a00sIM JOOBIBAIOIINX CKBAXKHH,
YTO BCJIEICTBUE BHICOKOTO ra30BOr0 (hakTopa 3HAUYUTEIbHO YCIOXKHAET UX 3KciryaTanuio. CyTb
OapbepHOIo 3aBOJJHEHHS COCTOUT B TOM, UTO HarHeTaTeNbHbIE CKBaKUHBI pACIOJIaraloT B 30HE
ra3oHeTSHOr0 KOHTaKTa. 3aKayKy BOJbI U OTOOPHI ra3a u HeTH PEryIHPYIOT TAKUM 00pa3oM,
YTOOBI UCKITIOYUTH B3aUMHBIE IEPETOKH HE(PTH B ra30BYIO YACTh 3aJI€XKHU, a ra3a — B HEPTAHYIO
4acTb.

Hecrannonapnoe (nukimueckoe) 3aBogaenne. CyTh MeTOa IMUKINISCKOTO BO3ICHCTBHS 1
W3MEHEHUS HalPaBJICHUS TIOTOKOB JKHUIKOCTH 3aKJTFOYAETCS B TOM, UTO B TUTACTaX, 00JI1aIaf0IINX
HEOJJHOPOIHOCTHIO IO pa3Mepam Iop, MPOHUIIAEMOCTH CIIOEB, MMPOTLTACTKOB, 30H, YIaCTKOB U
HEPaBHOMEPHON X He()TEHACHIIIEHHOCTHIO (3aBOJHEHHOCTHIO), BRI3BAHHON 3TUMU BUJAMU
HEOJTHOPOJHOCTH, a TaK)Ke 0TOOpPOM HE(TH M HATHETAHUEM BOJIBI Uepe3 AUCKPETHBIE TOUKH —
CKBQKUHBI, ICKYCCTBEHHO CO3/a€TCs HECTalloHapHoe aaBieHue. OHO JOCTUTAETCsl N3MEHEHUEM
06’beMOB Har"u€TtaHus BOAbI B CKBAXXHWHbI UJIU 0T60pa KUAKOCTU U3 CKBAKHMH B OIIPCACIICHHOM
MOPSIZIKE ITyTEM MX TIEPUOIMYECKOTO TOBBIIICHUS WM CHU)KCHUSI.

B pe3ynbrare Takoro HeCTaIMOHAPHOTO, U3MEHSIOIIETOCs BO BPEMEHHU BO3/ICHCTBHS HA MJIACTHI B
HUX MEPUOUYECKH MPOXOIAT BOJHBI MMOBHIICHUS U TIOHMKEHUS NaBieHus. CIIoN, 30HbI U YU4aCTKU
MaJiol IPOHUIIAEMOCTH, HAChIIIIEHHbIE He(ThIO, PacloNaraloTcs B IiacTax 0€CCUCTEMHO,
00J1a/1a10T HU3KOM MbE30MPOBOAHOCTHIO, @ CKOPOCTU PACTIPOCTPAHEHHMSI IABICHUS B HUX



SHAYUTCIIBHO HUKC, YCM B BHICOKOIIPOHUIACMBIX HACBIIICHHBIX CJI0AX, 30HAX, Y4aCTKaXx. HOE)TOMy
MCKOY Heq)TeHaCBIH_[eHHLIMI/I 1 3aBOJHCHHBIMHU 30HAMHU BO3HUKAIOT PA3JIMYHBIC 11O 3HAKY MCPCIIaibl
JaBJICHUS. HpI/I MOBBIIICHUH OABJICHUA B IIJIACTC, TO €CTh IIPU YBCIIMYCHHUU 00beMa HarHEeTaHUs
BOJbI NI CHUXKCHUA 0T60pa KUAKOCTHU, BOBHUKAIOT MOJIOKHUTCIIBHBIC IICPCHIaJibl JaBJICHUA: B
3aBOJHCHHBIX 30HaX JaBJICHHUEC BBIIIC, 4 B He(l)TeHaCBIH_IeHHI)IX — HHXKE.

HpI/I CHMIXCHHUMU NABJICHUA B IUIACTC, TO €CTh IPU YMCHBIICHHUN 00beMa HarHeTaeMo BOJbI NJIIN
IIOBBINICHHUH 0T6opa KUAKOCTHU, BOBHUKAKOT OTPULATCIILHBIC ICPCIIAAbl JaBJICHUA: B
He(i)TeHaCBIH_IeHHI)IX 30Hax JaBJICHHUEC BBILIC, a B 3aBOAHCHHBIX — HUXKCE. HO,Z[ ,Z[CIZCTBPIGM
3HaAKOIIEPEMCHHBIX IIEPEIag0B JaBJICHUS IIPOUCXOIUT NIIEPEPACIIPEACTICHUC )I(I/II[KOCTCI‘/'I B
HEPAaBHOMECPHO HACBIIICHHOM IIJIACTE.

DopcupoBaHHBI 0TOOP KUAKOCTU MPUMEHSETCS Ha MO3/IHEH CTaluu pa3pabOTKH, KOT/a
00BOAHEHHOCTH JocTuraet donee 75%. [1pu sTom HedTeoTnaya Bo3pacTaeT BCIEACTBHE
YBEJIMYEHUS TPAJUEHTA AaBlIeHUS U ckopocTu (umbTpanuu. [Ipu 3ToM MeToe BOBIEKalOTCA B
pa3paboTKy y4acTKH IJIaCTa, HE OXBAYECHHBIE 3aBOJIHEHUEM, a TAK)KE OTPBIB IJICHOYHOU HE(PTH C
MOBEPXHOCTHU MOPO/IBI.

3.5. MeToasb! yBesinueHus 1e0UTa CKBAKUH

['unpaBnuueckuit pa3poiB miacta. [Ipu rugpasnudyeckom paspsise miacra (I'PIT) npoucxoaur
CO3/1aHME TPELIUH B TOPHBIX MOPOAAX, MPUIIETAIOUINX K CKBaXKHUHE, 3a CUET JaBJIEHUs Ha 3a00€
CKBa)XMHBI B pe3yJIbTaTe 3aKa4yKy B MOPOJbI BsA3KoW kuakoctu. [Ipu I'PII B ckBaxkuny
3aKauMBaeTCs BA3Kasl XKHUAKOCTh C TAKUM PacxoJIoM, KOTOPBIH oOecrieunBaeT co3/laHue Ha 3aboe
CKBaXXMHBI JIaBJIEHUS, TOCTATOYHOTO JUIst 0Opa3oBanus TpemuH (Puc. 10).

Tpeunsl, oOpasyromuecs npu ['PII, uMeroT BepTHKaIbHYIO U TOPU3OHTAIBHYIO OPUEHTALUIO.
ITpOTAKEHHOCTD TPEUIUH JOCTUTAET HECKOIBKUX JIECATKOB METPOB, IIUPHHA — OT HECKOJIBKUX
MWIIMMETPOB /10 caHTUMETpOoB. [locnie 00pazoBaHMst TPELIMH B CKBAXHHY 3aKaUUBalOT CMECh
BA3KOM JKUJKOCTH C TBEPABIMHU YaCTUUKAMHU — JUJISl IPEJOTBPAIIECHNS CMBIKAHUS TPELIVH I10]1
JercrereM ropaoro aasieHud. ['PII mpoBoauTes B HU3KOIIPOHUIIAEMBIX IIIACTAX, II€ OTACIIbHbBIE
30HBI U IPOIUIACTKH HE BOBJIEKAIOTCS B aKTUBHYIO pa3pabOTKYy, UTO CHUXKaeT HeTeoTiauy 00beKTa
B 1iesioM. [lpu nposenenun I'PI1 co3naBaeMble TpeminHebl, epecekas ciadoapeHnpyeMble 30HbI U
MPOIIACTKH, 00ECIIEYNBAIOT UX BbIPaOOTKY, HEPTH PUIBTPYETCS U3 IUIacTa B TPEUIUHY
TUIpOpa3phiBa U MO TPEIIMHE K CKBaKUHE, TEM CaMbIM yBEJIMYUBas HeTEOTaauYy.

["opr3oHTaTBHBIE CKBRKUHBL. TEXHOIOTHS TOBHIIIEHHS HE()TEOTAaYH IIACTOB METOIOM
CTPOMTENBCTBA TOPU3OHTAIBHBIX CKBaKHH 3aPEKOMEHIOBAJIA C€0s B CBS3H C yBEIMUECHHEM
KOJINYECTBA HEPEHTAOCTHHBIX CKBAXHH C MaJIOJICONTHON MM OOBOTHEHHOM MTPOAYKITUEH 1
0e3/1eHCTBYIONINX aBapUIHBIX CKBAXXHH IO MEpe Nepexoaa K 6osee MO3IHIUM CTaiusIM pa3paboTKH
MECTOPOKICHUMN, KOT1a 00BOTHEHHE MPOAYKIIUH UM MaICHUE IJIACTOBBIX JaBJICHUI Ha MHOTHX
pa3pabaTbIBaeMbIX ydacTKax (OCOOCHHO B JIMTOJOTHUECKU HEOJAHOPOIHBIX 30HAX HEPTEHOCHBIX
IUIACTOB C TPYJHOU3BICKAEMBIMH 3allacaMH) ONepeskaeT BEIPAaOOTKY 3a1acoB MPH CYIIECTBYIOIIEH
IUTOTHOCTH CETKH CKBaKUH. Y BeJIMYCHNE HEPTEOTJauH MTPOUCXOANT 3a CUeT oOecriedeH st Oompuien
IUTOIIA I KOHTAKTa MPOAYKTUBHOTO TJIACTA CO CTBOJIOM CKBAXKHHBI.



DneKTpOMarHuTHOE Bo3zAelcTBUE. METO/] OCHOBaH Ha UCII0JIb30BAHUN BHYTPEHHUX UCTOUYHUKOB
TEIUIa, BOZHUKAIOIIKX IPU BO3ACHCTBUU HA IUIACT BBICOKOYACTOTHOT'O 3JIEKTPOMArHUTHOTO MOJIS.
30Ha BO3JEHCTBUS ONpeeseTcs: ciocoOOM Co3JaHus (B OJJHOM CKBaXKUHE UIIH MEXKILY
HECKOJIbKUMM ), HAIIPSPKEHUS U 4aCTOTHI 3JIEKTPOMAarHUTHOTI'O IO, @ TAKXKE 3JIEKTPUUECKUMHU
cBoiicTBamH Iu1acta. [lomumo TernoBsIx 3 (HEeKTOB 371€KTPOMAarHUTHOE BO3/AEHCTBHE IPUBOAUT K
JIe3MYJIbCAllUd HEPTH, CHUKEHHIO TeMIIepaTypbl Hayajia KpUCTAJUIM3AaLUU apa(uHa U MOSBIECHUIO
JIOTIOJIHUTEIIBHBIX I'PAJUEHTOB JAABJICHUS 33 CUET CUIIOBOTO BO3JEHCTBUSA JIEKTPOMArHUTHOI'O 110JIs
Ha MJIACTOBYIO )KHUJKOCTb.

BonnoBoe Bo3zelicTBue Ha miacT. MI3BeCTHO MHOKECTBO CIIOCOOOB BOJTHOBOI'O U TEPMOBOJIHOBOTO
(BUOpAIIMOHHOTO, YIAPHOT0, UMITYJILCHOTO, TEPMOAKYCTHUECKOI0) BO3ACHCTBUSI Ha HE(DTAHOM
IUTACT WM Ha €Tr0 MPpu3a0oiHYIO 30HY.

OcHoBHasl 11€7Ib TEXHOJIOTUU — BBECTH B Pa3pabOTKy HU3KOMPOHHUIIAEMbIE H30JUPOBAHHBIE 30HBI
MPOJAYKTUBHOIO IUIacTa, cabo pearupyroiue Ha Bosaeicteue cucreMsl [1I1/], myrem Bo3aelicTBus
Ha HUX yIPYTUMH BOJHAMHU, 3aTYXAIOIIMMHU B BEICOKOIIPOHUIIAEMBIX y4acTKax IJIacTa, HO
pactpoCTpaHSIONIMMHUCS Ha 3HAYUTEIBHOE PACCTOSHHUE U C JOCTATOYHON WHTEHCUBHOCTBIO, YTOOBI
BO30YKJIaTh HU3KOIIPOHHIIAEMbIE YIACTKH TUIACTA.

[TprMeHeHneM TaKMX METOJI0B MOXKHO TOCTUYb 3aMETHON MHTEHCU(DUKALUU PUIBTPALIMOHHBIX
IIPOLIECCOB B IJIACTAX U MOBBIIIEHUS UX HE(PTEOTAaYM B IIMPOKOM JHANA30HE aMIUIUTYIHO-
YaCTOTHOW XapaKTEPUCTUKH PEKUMOB BO3JECHCTBHUS.

[Tpu 3TOM MONIOKUTENBHBIN 3P PEKT BOITHOBOIO BO3/IEHCTBHSI OOHAPYKHUBAETCS KaK B
HENOCPEICTBEHHO 00pabdaThIBa€MOI CKBaXXMHE, TaK U B OTJENbHbBIX CIyYasiX, IpH
COOTBETCTBYIOILIUX pexUMax 00pabOTKU MPOSBISETCS B CKBAXKMHAX, OTCTOAIIUX OT UCTOYHHMKA
MMITYJIbCOB JIaBJICHUS HA COTHU U 00Jiee METPOB.

To ecTh npu BOIIHOBOI 00pabOTKE MIaCTOB MPUHIIMIIUAIBLHO MOKHO pPEaln30BaTh MEXaHU3MbI KaK
JIOKaJIbHOT'0, TaK U TAJIBHETO ILIOLAHOTO BO3ACHCTBUS.

Bce BolmenepeuncieHHbIe METObI XapaKTEPU3YIOTCS pa3InYHON NOTEHIUAIBHON BO3MOKHOCTBIO
yBEJIMYEHHUS HEPTEOTAau IIaCTOB.

Taxk mo Poccun KMH tennoBeix MeTog0B coctaBigeT 15-30%, ra3oBbIx MeTOI0B — 5—15%,
XUMHUYECKHX METOJIOB — 25—-35%, pu3udeckux MeTo10B — 9—12%, THAPOIMHAMUYECKHX METOIOB —
7-15% (Puc. 11).
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Jexnusa 2

ABTOMaTI/I3I/Ip0BaHHLIe KOMILICKCBI HEMECHTHPOBAHUSA CKBAKUH

[IpapoauTenem MKMPOKO TPUMEHSEMBIX B HACTOAIEE BPEMS IEMEHTUPOBOYHBIX arperaTon
tuna [{A-320 ssisercs arperar L{A-80, Beimyckasmuiicss B CCCP B 30-x rogax npouuioro
CTOJIETHSL.

Bmuiote 10 nocneanero Bpemenu paboTa Ha TaKOH MOPaIbHO yCTapeBIIeH TEXHUKE BCEX
ycTpanBaia. OTHOCUTEIBLHO HEBBICOKAsI CTOMMOCTD 3TUX HEMPUXOTIUBBIX IIEMEHTUPOBOYHBIX
arperaToB, MX B3aMMO3aMEHIEMOCTh M BBICOKAs] PEMOHTOIPUTOJHOCTD ITEPEBEIINBAIINA BCE
HEJOCTAaTKHU.

Teneps cuTyanust KOpeHHbBIM 00pa3oM U3MEHMIAch. Bee KpymHbIe BEPTHKAIBEHO
MHTETPUPOBaHHBIC HE(TIHBIC KOMITAHUH, 32 PEKUM HCKITIOYCHHUEM, PaCIIPOIIAIICh C
HEeNpo(QUIbLHBIMU CEPBUCHBIMU aKTUBaMH. Ha Mos10/10M HeTecepBUCHOM PBIHKE PE3KO
obocTpuiiach KOHKypeHIMs. Benen 3a 3Tum, Ha oHe 00111ero 5KOHOMUYECKOTo craja,
CYIIECTBEHHO CHU3WIUCHh 00BbeMbl OypeHus. Kak ciencTsre — OOJBIIMHCTBO MaJIbIX CEPBUCHBIX
KOMITAaHUH OKa3aJiCh HA IPaHU BIMUpPaHUs. Teneps JUist TOro, 4T00bl UMETh BO3MOKHOCTh
HOJIYy4YUTh 00BEMBI PaOOT, CEPBUCHBIM KOMIIAHUSIM HEOOXOMMO CYIIECTBEHHO CHHXKATh U3JEPIKKHI
Y TIPY ATOM TaK K€ CYIIECTBEHHO MOBBIIIATh KAYECTBO BBIMOIHIEMBIX padoOT.

Z[Be 9TH, HA HepBBIﬁ B3TJAA A HCCOBMECTUMBIC 3aJa4U, MOXKHO pCHINTh OJHOBPEMCHHO.
Haubonee OquI/II[HBIfI MyTb CHUXXCHUA U3ACPKCK — 3TO YMCHBIICHUC KOJIMYCCTBA
SaﬂeﬁCTBOBaHHOﬁ IIpu ITPONU3BOJCTBE pa60T TCXHUKH, [TPU OAHOBPEMCHHOM IIOBBIIICHUYN €€
HAaAC)KHOCTHU U MPOU3BOAUTCIIBHOCTHU. ODKOHOMUTCS U 3apa60THas[ Ij1aTa MalliMHUCTOB
OEMCHTHUPOBOYHBIX arp€ratoB, U pacXobl Ha T'OPHOYC-CMA30YHEBIC MaTCpUalibl, COKpalacTCAa BpEMA
IMPOBCACHUA pa60T. IloBbimicHHE Ka4eCTBa, B CBOIO OUCPClb, MOT'YT 00ecIeynTh COBPCMCHHBIC
CpeaCTBa KOHTPOJIA IMMapaMCTPOB NpoHuecCa IEMCHTUPOBAHUA, a4 IJId 3TOTO HYKHA HOBas TCXHUKA U
HOBBIC TCXHOJIOTUHU HCMCHTHUPOBAHUA CKBAXKUH.

TpaguionHo B Poccun npuMeHsnach U NPUMEHSIETCS TEXHOIOTUS IPUTOTOBIICHUS
TaMIIOHA)KHBIX PACTBOPOB C ITOMOIIIbIO CMECUTENbHBIX YCTAHOBOK JIMOO ¢ TOMOIIBIO 33KEKTOPHBIX
ruApoBOpoHOK. Kak npaBuiio, 3aTBOpEHNE MPOUCXOANUT OJTHOBPEMEHHO B HECKOJIBKUX TOYKaX, YTO
NPUBOJIUT K HECTAOMIIBHOM MJIOTHOCTH pacTBOpa U HEOOXOJMMOCTH UCTIOIb30BAHUS
OCpEeHUTENBHBIX eMKOCTel Oobioro oobsema 10 20—40 m3. [IpuroroBieHHBIN TaKUM 00pa3oM
TaMIIOHAKHBIM PaCTBOP 3aKaYMBAECTCS B CKBAXKHHY C ITOMOIIIBIO [IEMEHTUPOBOYHBIX arperaToB
(tTuma BeimeHa3BanHoro [[{A-320), coequHeHHBIX TOCpeacTBOM O10ka MaHudoapaa. Jms
OCYIIIECTBIICHUS! KOHTPOJIS TapaMeTPOB IMpoliecca HEMEHTHPOBAHUS UCTIOIb3YIOTCS MEepEABUKHbBIE
CTaHIIMKM KOHTPOJIS.

OLICBI/II[HI)IM IIJIFOCOM 31ECH ABJIACTCA B3aUMO3aMEHIACMOCTE UCIIOJIb3YEMBIX
OEMCHTHUPOBOYHEBIX arp€raTtoB, IMO3BOJIAIOIIAA 00ecIeunThb IMPUTOTOBJICHUC N 3aKAYKy
H€O6XOI[I/IMOFO o0Bema pacTBOpa JAXKE IIPU BBIXOJAC U3 CTPOS OJHOI'O U3 HUX.

K Munycam cieayeT OTHECTH TO, YTO MPH UCIIOJIB30BAHUU MTOI0OHOMN TEXHOJIOTHH, B
Pa3JIMYHBIX CXEMaX LIEMEHTUPOBAHMS TPUMEHSIETCS, B cpeiHeM, 20—30 enuHULl TEXHUKU. DTO



CO3J1aeT BeChMa OIIYTHMBbIE MTPOOJIEMBI IIPU €€ Pa3MELICHUH Ha OTPAaHUYEHHOM KYCTOBOM
IIPOCTPAHCTBE, 3aTPYAHSIET ONIEPATUBHOE YIIPABIECHUE IIPOLIECCOM [IEMEHTUPOBAHMSI, B CBS3H C
0O0JIBIINM KOJIMYECTBOM 33/IHCTBOBAHHBIX arperaroB. KpoMe 3Toro, kak y>xe 0TMeuanoch,
00JIBIII0E KOJIMYECTBO TEXHUKH 00YCIIaBIMBACT BEICOKYIO CE0ECTOMMOCTD IPOU3BOAUMBIX PaboOT.

B oTanune ot 3ToM TCXHOJIOTMH, B ICMCHTHPOBOYHOM KOMILICKCEC UCIIOJIB3YCTCA TCXHOJIOIUA
HEIPEPHIBHOTO MPUTOTOBIIEHUS TAMIIOHAXKHOTO pacTBopa. B cMecutenbHOe yCTpOMCTBO MOJaeTCs
BOJIa U CyXOl 1leMeHT. Boja mogaercst HeHTpOOESKHBIM HACOCOM, a CyXOU IIEMEHT — OT MOOMITEHOTO
CKJIaJia [IEMEHTa 110 MHEBMOTpaHCNopTy. [locine cMecuTenbHOro ycTpoicTBa TAMIIOHAKHBIN
pacTBOp MOCTYIMAET B OCPEAHUTENBHYIO eMKOCTh, B KOTOPOI MTPOU3BOIUTCS OoJiee TIIaTeIbHOe
CMEIIMBAaHKE PACTBOPA MPU MOMOIIYM MEXaHUYECKUX MelanokK. Jljis moiydyeHus: Heo0XoauMon
IUIOTHOCTH U TMOBBIIICHUS Ka4YeCTBa pacTBOPA, IIyTEM JOMOJHUTEIbHON aKTUBU3ALIUY 33 CUET
THIPOAMHAMUYECKUX 3((PEKTOB, PACTBOP U3 OCPEIHUTEIHHON EMKOCTH PELUPKYISIIIMOHHBIM
HAacoCOM CHOBA I10JIa€TCsl Ha CMECUTENIbHOE YCTPOUCTBO. PerynupoBanue mioTHOCTH pacTBOpa
MMPOU3BOAUTCA U3BMCHCHHUEM ITOTOKA BOJbI M HEMCHTA aBTOMATUYCCKHU IIPH ITIOMOIIIN YIIPABIACMBIX
3acioHoK. [locne BpIxo/1a Ha 3aJaHHYIO IUIOTHOCTh, KOTOpasi ONPENESAETCs 110 IIOTHOMEDY,
YCTaHOBJICHHOMY B CHCTEME IMOAIOpa, PACTBOP 3aKAYMBAIOT B CKBAKUHY JABYMS
TPEXIULYHXEPHBIMUA HacOCaMu

LemenTupoBaHue Mo TpaJUIIMOHHON TEXHOJOTUH, C TPUTOTOBJIEHNEM IIEMEHTHOT'O pacTBOpa B
YaHax, XapaKTepu3yeTcs OOMIHeM TEXHUKH U MepcoHata



HGMCHTI/IpOBaHI/Ie 10 TEXHOJIOTHHU HCIIPCPBIBHOT'O ITPUTOTOBJICHUS TAMIIOHAXXHOI'O paCTBOpa C
IIOMOIIBIO MOOHUIILHOTO HEMCHTUPOBOYHOT'O KOMILJICKCA HeMeHT moCTynacT CrioMOIIBIO
ITHEBMOIIOJa4Y U3 MOOHUILHOTO CKyIala U€MEHTA, ) KUAKOCTDb 3aTBOPCHUA IMOCTYIIACT B CMCCUTCIIb U3
€MKOCTH 6ypOBOI>'I YCTAaHOBKHU C ITOMOIIBIO HGHTpO6e)KHOFO HacoCa OICMCHTHPOBOYHOI'O arperara.



[Tpu nepexoze Ha HOBYIO TEXHOJIOTHIO TIOJTHOCTBIO MEHSIETCSl COCTaB 000pyIOBaHMS,
UCIIOJIb3yEeMOr0 TIPU IIeMEHTHPOBaHUU CKBaxHH. HoBoe 00opynoBanue — 6osee ClI0KHOE U
JOPOrocTOsALIEE, HO IIPU TOM 3HAYUTEIBHO IIPEBOCXOJUT PAHEE UCIIONIB30BABILEECS, 110 BCEM
TEXHUKO-3KCILJTyaTallMOHHBIM I10KA3aTEIISM.

B nocnennue HeCKOIBKO JIeT oTeyecTBeHHbIe KoMnanun TOK 3akynanu onucanHble paHee
MOOWIJIbHBIE KOMILIEKCHI OEMCHTHUPOBAHUA CKBAXKUH [JIA IPUTOTOBJICHHUA TaAMIIOHAKHOTI'O paCcTBOpa
3a pybesxxoM. O1HaKo, UCIIOIb30BaTh UMIIOPTHYIO TEXHUKY B POCCUICKUX YCIOBHUSX C ITOJHON
OTAa4Yell He TO3BOJIMIIN JIayKe TAKUE OUSBHIHBIC IUTFOCHI MOOHMIIBHBIX IIEMEHTUPOBOYHBIX
KOMIUIEKCOB KaK CYIIECTBEHHOE COKpallleHHe apKa 000pyJ0BaHMs, CHIKeHHE pacxonoB Ha [CM
¥ 00CITY>KUBAIOLIHIA TIEPCOHAI.

[IpakTrka nokasaia, 4TO KOMILIEKChl HHOCTPAHHOIO IMPOU3BOJICTBA JJAJIEKO HE BCEria
YIIOBJIETBOPUTENHHO paOOTAIOT B POCCUIICKUX YCIOBHUSAX B CHITy CBOMX KOHCTPYKTHUBHBIX
ocobenHocTeil. Harmpumep, ucnonab3yemble accu MaJIONPUTOIHBI JIJISl IEPEBO3KU TSKEIOTO
000pyI0BaHUs MO0 PYCCKOMY 0€3/10p0KbI0, UMIIOPTHAs TEXHHUKA, KaK MPAaBUIIO, HE TPOXOAUT IO
rabaputam moja orpanudeHus, BeBuraembie [ UBJ1/], a Harpy3ka Ha 0Ch IIACCH CYIIECTBEHHO
MpeBBIIACT JomycTuMYH0. Ho rimaBHOM mpo0ieMoit, CBSI3aHHOM ¢ AKCIUTyaTallued MMITOPTHOM
TEXHMKH, BCE e O0CTAETCs €€ HU3Kas CTENEHb afanTaluuu K paboTe B pOCCUHCKUX yclIoBUsIX. Bo-
TIEPBBIX 9TO KIMMATHYECKHE CIOKHOCTH: paboTa npu TemmepaTypax Huke —30°C, B ycioBusx
MPAKTUYECKH MOJIHOTO 06€3/10p0XKbs U 00OMep3aHus 000pyaoBaHus. Bo-BTOpBIX 3TO
TEXHOJIOTHYECKHE OCOOCHHOCTH MPOU3BOAUMBIX paboT: paboTa ¢ IeMEHTaMHU U MPUCaAKaMHU
HECTaOMJIBHOTO ¥ HU3KOI'O KaueCTBa, C BBICOKOW CTENEHbI0 a0pa3sMBHOCTH IPU NPUMEHEHNUH B
COCTaBe TaMIOHAXXHBIX cMeceil Mukpocdep, paboTa ¢ KUAKOCTIMH Ha YIII€BOJOPOJHBIX OCHOBAX U
T.1. VI B-TpeThUX 3TO HEOOXOAUMOCTH aJlaliTAllMK K paboTe C pa3Iu4YHbIM POCCUMCKUM
000py1I0BaHHEM: BO3MOXHOCTh aBapUMHON pabOTHI MO KJIACCUUECKOW TEXHOJIOTHH B ClIydae
BBIXO/1a U3 CTPOSI CMECUTENLHOTO YCTPOMCTBA, aJanTallus K eBpONEeICKUM CTaHAapTaM pe3bd u T.1.

Koncrpykrops! 1 nmxeHepsl 3AO «Tpact-Unxenupunr» u komnanuu STA Gmbh, Ha
OCHOBE Ceprr MOOUJIbHBIX [IEMEHTHPOBOYHBIX KOMIIJIEKCOB, KOTOpbIE ke Oosiee 10 sieT ycnentHo
BhIITycKaroTcs kommnanueit STA miist perakoB EBpornbl 1 A3nu, co37aii HOBYIO YCTaHOBKY,
MOJIHOCTBIO aJIaITUPOBAaHHYIO JUIsl yeinoBuid Poccuiickoro peiHka, mmo 3akazy OOO «uTerpa
Cepsuce». B ocHoBe YHB2-1000x75, Tak 1 paHee BbIITYCKAaBIINXCS YCTAHOBOK, JIEKHUT
aBTOMAaTHUECKasi CUCTEMa IIPUTOTOBIICHHS LIEMEHTHOTO PacTBOpa C PELUPKYIISAILMOHHON CHCTEMON
HEMPEPHIBHOTO MPUTOTOBJICHUS U CMEIINBAHUS [IEMEHTHBIX PACTBOPOB, padOTAIOIIAsl IO TPUHIHUITY
THEBMAaTUYECKOH 110/1a4M CyXOro IIeMeHTa OT MOOUJIBHOTO CKJIaJia U OCHOBAaHHAs Ha
MH)XEKIIMOHHOM CMECHTeNe, COOCTBEHHOW OpUTHHAIBHON pa3paboTku koMnanuu STA. DToT
CMECHTENb SIBUJICS PE3YJIbTATOM MHOTOJIETHUX KOHCTPYKTOPCKUX MOMCKOB KOMIIAHUH U MO-TIPaBY
ABIISIETCS B HACTOsIIEe BpeMs IIpeIMETOM €€ TOpIoCTH Oaroaapsi NpeBOCXOAHBIM TEXHKO-
HKCIIOYaTAI[MOHHBIM XapaKTePUCTUKAM.

VYeranoBka YHB2-1000x75 agantupoBaHa K pa3jIM4HbIM CXeMaM HEMEHTUPOBAHUS
CKBaXXMH U MpeJHAa3HA4YEHAa JJIsl IPUTOTOBJICHUS M 3aKauK/ TAMIIOHA’KHBIX PACTBOPOB B CKBAXKUHY,
HarHeTaHUs PA3IUYHBIX KUAKUX Cpes IIPU MPOBEIEHUH TMIPONECKOCTPYIHOM nepdopanuu,
IPOMBIBKH IIECUaHBIX TPOOOK, MPOBEIEHHSI IPOMBIBOYHO-ITPOJABOYHBIX PAOOT IPU OCBOCHUU U
KaITUTaJIbHOM PEMOHTE HE(DTAHBIX U T'a30BbIX CKBAXUH. [Ipy 3TOM ycTaHOBKA CHPaBIISIETCS CO
BCEMHU BBILLIENEPEUNCIIEHHBIMU 33/1a4aMH HE XYyXK€E, a UHOTJa U JIy4llle, CBOMX UMIIOPTHBIX U
POCCHIICKHMX aHAJOr0OB, IPEBOCXOsI KOHKYPEHTOB TI0 IPOXOJIUMOCTH, a TAKXKE YA0OCTBY
IKCILTyaTallMH B )KECTKUX POCCUMCKUX YCIOBHSIX.



MoOwubHBIH IeMeHTUPOBOYHBIH KoMIuteke YHB2-1000x75: onbITHBIN SK3eMIUISIP, CO CHATHIM
3allUTHBIM TEHTOM, Ha 3aBOJICKMX UCIBITAHUSIX




MoOuibHBIH 1IeMeHTHPOBOYHBIN KoMIuieke YHB2-1000x75 ¢ 3aIIMTHBIM TEHTOM B paboueM
MI0JIO’KEHUH, Ha 3aBOJICKMX UCIBITAHUSIX

MoOunpHbIN IeMeHTHPOBOUYHBIH KoMIteke YHB2-1000x75 ¢ 3alIUTHBIM TEHTOM B TPAHCIIOPTHOM
MOJIOKEHUU (TIPUBOJ THAPABINUECKUIA)

Texuuueckas XapaKTCPUCTHKA YCTAHOBKH

HanMmenoBaHue mokazaTeins Ha3HAYCHHUS 3HadeHue

MakcnManbHOE JaBlIeHNE TPEXIUTYH)KepHOro Hacoca, Mlla 75

MakcumanbHas CyMMapHasi TIPOM3BOANTENBHOCTh TPEXILTYHKEPHBIX HACOCOB (M°/MuH) 3,2

Jlnana3oH MIO0THOCTEH MPUTOTABIMBAEMOT0O PacTBOPA, I/cM 1,0..2,5
MaxcuManbHas IPOM3BOAMTEILHOCTh CMEIIMBAHHS IIEMEHTHOTO PACTBOPA, MY/MHH 2,3

Bomomogaromuii Hacoc
- HauOoJIBIIIAs TToay4a, JI/C 30

- HanOoJbiee nasiacuue, Mlla 1,2

PeuupkynssniuOHHBIN HacoC:
- HauOoJIbIIIas TToJayYa, Ji/C 50

- HanOobee nasicuue, MIla 0,35

[ToamopHsIil Hacoc




- HauOoJIbIIIAs Moaaya, Ji/c 40
- HanOoibiee nasiaeune, Mlla 0,15
OG6BeMbl 6aKoOB HE MEHee, M°
- CMECUTEIILHOT'O 1,1
- OCPEHUTEIIHBHOTO 1,5
- MEPHOTI'O 4 (2x2)
Hlupuna ycTaHOBKH, HE Oosee, MM 2550
BricoTa ycTaHOBKH B ITOXOJHOM COCTOSIHMHM, HE OoJiee, MM 4000
OO01mast Macca yCTaHOBKH, HE OoJiee, KT 38300
TexHu4Yeckass XapaKTepHCTUKa aBTOMOOMIIBHOTO HIACCH
HanmeHoBaHMe TIOKa3aTesi HA3HAYCHUS 3HaveHue
Mogenb Mercedes Benz Actros 4141 AK
Komnecnas popmyna 8x 8
Konecnas 6a3za, MM 1630+5100+1450
Jonyctumast mojaHast Macca, Kr 41000
JlBurarensb:
- Moxens OM501LA
- Tun V6 (EBPO-5)
- Homunansnas MomHocTbh, KBT (71.¢.) 300 (408) mpu 1800 06\muH
- MakcuManpHbIN KpyTAIAi MOMEHT, HM 2000 mpu 1080 06\mMuH
- 'enepatop 28V/80A
Kopo6xka nepenau (G210-16/14,2-0,83
Kopo6ka orbopa MomHoCTH MB 131-2¢
Kabuna Tuna S, 2 cuaeHus ¢ MHEBMOIIOABECKOH 1
MOJIOTPEBOM

SKCHJ'IyaTaHI/IOHHO'BKOHOMI/I‘IGCKI/IC IIOKa3aTcJii YCTAHOBKHU




HaunmenoBaHue noka3arteist Ha3HaAUYCHUS 3HaueHue

Pecypc ycTaHOBKH 10 IEPBOTO KaIUTAILHOTO PEMOHTA, Yac 5000

Cpoxk cityk0bl, €T 10

Cpok XpaHeHMs B KOHCEPBAIMM U3TOTOBUTENS HA OTKPBITOM BO3/1yX€E., MEC. 'O

MexXpeMOHTHBIN PECYpPC, MOTOUYACHI 1000

KonnuecTBo TEKyIIMX PEMOHTOB J10 IEPBOT0O KAIUTAIILHOIO 8




Jleknusa 3

[lepenoBoe TeXHOJIOTHYECKOE 000PYIOBaHHE KOMILJIEKCOB /IJIsl THAPOPAa3phiBa Miacta

1. HacocHas YCTaHOBKA AJIA THAPOopa3pbIBa 1J1aCTa

I'abapuTHBIH YepTER

4000

®

1552 | 1630 | 000 | 1430 2268
| 11900

Hoepy3kd HE Ochb: 15.660 kg Haepyska Ha och: 18.840 kg
(axle load) (axle load)

HOMEp waccu: WDB 9323361L521435

(chassis number)

nonHud Bec: 34.500 kg
(weight)




ABTOMOBWJIBHOE HIACCH

Monens: Mercedes-Benz Actros

Tun : 4141 AK

®opmyna : 8X8

MoHocts nBurarens: 410 i.c.

Bec u packnanaka mo moctam: 44 Tornsr (9.0/9.0/13.0/13.0)
TopmosHas cucrema: bapabaHHasi Ha IEPEIHEM U 3aIHEM MOCTY
HBurarens V6, LA, 320 kBt /435 n.c., 1800 06/Mun
Kabwuna : L (6osbrast)

TormusHe 6ak: 1000 n

[Tutanwue: 24 V

OborpearenpHoe 00opyaoBanue: Webasto nmnst ABuratens, npeaBapuTeNnbHblil HarpeB 220V
OJIaXK/IAt0IIIeH )KUJIKOCTH M Macja IBUTaTeNs

HAJYBHBIN IBUT'ATEJIb
Mogenb: Detroit Diesel 12V4000, ykOMIUIEKTOBaH CIIEIYIOIIAM:
1. ®unbTphl NOBBILIEHHONW MPOU3BOIUTEIBHOCTH.
2. BpIxjonHas cuctema ¢ MIyIIUTENIIMU, UICKPOTAaCUTENEM U 3alllUTON OT JTOXKI.

3. Cucrema aBapHﬁHOFO BBIKJIFOUCHU A (TOJ'IBI(O IMOoCJIC py‘lHOﬁ MepeyCTaHOBKU BCeM
aBapHﬁHOﬁ CHUCTCMBI ABUT'ATCIIb MOXKCT OBITh MEepe3aIyuicH, HeO6XOJII/IMLIe HHJAUKATOPbI
BBIBCJICHBI HA ITaHCJIb YIIPABJICHUA.

4. Paauarop ABUTATENs, YCTAHABIMBIECHHBIM BEPTUKAIBHO. BEHTHIIATOP UMEET MPUBO OT
KOMa gBurareis aBToIIaCCH.

JlBurarens UMEET ABa THIPaBIMYECKUX CTapTepa.
Y CTpORCTBO OAAYN TOIIMBA YCTAHOBJIEHO HA JBUTATEIE.
IHAJITYBHASA TPAHCMUCCHUA

Tpancmuccus Allison coeauHeHa ¢ IBUTaTeNIeM U TPUBOINT B JIBIDKCHHUE TPEXIUTYH)KEPHBIM HacOC
yepe3 KapJaHHbII Ball.

O6opoTs! npu nostHoM Harpyske: 1800 — 2100 06/mMun
MuHuMaNbHBIN X0JIOCTON X0/ (1o HAarpy3Koi): 550 06/MuH
e Bxognasg momrHocTth: 1655 kBT

e Makc o6opotsl Ha Bxoze : 2100 06/Mun



e Tmaporpanchopmarop

o llepexntoueHue nepenadn Mpu HEBBIKJIIOUYEHHOM CUEIIICHUU

e DIleKTpuYecKuil ruaponepekiroyaTes nepeaad ¢ OJI0KMPOBKON ruapoTpaHcopmaropa.

e buoxupoBounas mydra

o TopMo03 Ha BBIXOJTHOM Baiy

e MacnsHslil paguaTop TPAaHCMUCCUU

o BcnoMorarenbHbIN IPUBOJ MACISTHOIO HACOCA CUCTEMBI CMA3KH TPEXIULYHKEPHOrO HAcOCa.
e Panuartop ans runpornpusona KOMa nieHTpoOexHOro Hacoca

e MacnoHacoc TpaHCMHUCCUH

e Ilepemarounsie uncna: 1crynmens — 3.75:1, 251 -2.69:1, 351 — 2.20:1, 45 — 1.77:1, 53 — 1.58:1,
6s—1.27:1, 79— 1:1, 81— 0.72:1 (3a0610KUPOBAHO)

IIpumMeyaHueDIEKTPOCHCTEMA IEPEKITIOYCHUSI CKOPOCTEH COSTUHSETCS KabeIeM ¢ HHIMKaTOPOM
JABJICHUS TPEXIUIYH)XKEPHOT0 Hacoca U npu ckauke aasienus (70 Mlla) nepexirogaer
TPAHCMUCCHIO B HEUTpasibHOE ToJI0kKeHue. [lepekiiouenne CHoBa paboTaeT TOIBKO MOCIE TOTO, KaK
€r0 MepPeyCTaHOBSIT B HEHTPAIIbHOE MOJIOKEHHE, a PhIYar ra3a OyJeT Ha X0JIOCTOM XO.y.

KAPJIAHHBIHN BAJI
COG,Z[I/IHSICT TPAHCMHUCCUIO C TPECXIUTYHXKCPHBIM HACOCOM.
Mogens Spicer;

HpI/I OKCILUTyaTalluu HEJIb34 MPEBbINIATD MaKCHMaJIbHBIN YroJI HakJiOHa IpOMEXKYTOYHOT O BaJia,
pCKOMeH,I[OBaHHHﬁ IMPOU3BOAUTCIICM.

Ban numeer cheMHOE METAIIINYECKOE OTPAKICHUE.
I'MAPABJINYECKHUE CUCTEMbI
HMeroT 1Be THAPOCHCTEMBI.

[TepBast NpUBOIUT B IBMKEHUE BEHTUIIATOP paJraTopa MaayOHOTo IBUTATENS U UMEET CUCTEMY
HACOCOB, HANPSIMYIO CBSI3aHHBIX ¢ OOPTOBBIM JIBUTaTeIeM. DTa CUCTEMA TAK)Ke MPUBOJIUT B
JeiicTBUe MOANOPHBIN IIEHTPOOEKHBIN HAcOC.

BTOpa}I CHUCTCMA IIPUBOAUT B ABUIKCHUC I[BOI\/'IHy}O THUAPOCUCTEMY ITYyCKa nany6Hor0 JABHUIaTCIIsA U
HMECT Tr’MAPpOHACOC C TPUBOAOM OT FI/II[paBJII/I‘-ICCKOﬁ KOM TPAHCMHCCUHN aBTOIIACCH.

CucTeMbl BKIIOYAIOT B ce0st THIPOOaKH, (GUIbTPBl BCACHIBAHUS, BO3BPATHBIC (PHIIBTPHI,
NepenyCKHbIe BEHTHIIU U THIPOPACHIPEACTUTENH ISl 00ecrieueH sl YIIPaBICHHUS.

TPEXILTYHKEPHBIA HACOC



TpexmnymxepHslit Hacoc pupmbl SPM MomrHOCTBIO 2250 71.C. € TuryH)Kepamu 4,5” ycTaHaBlIeH
1103311 1IACCH, UMEET UHIMKATOP MOBBIIIEHHOIO JABJIECHUS, KOTOPBIA NEPEBOAUT TPAHCMHCCHIO B
HENTpaJIbHOE NOJIOKEHUE B Cllydae CKauka JasiieHus. Pabouee nasienue Hacoca — 70 Mlla

BCACBIBAIOIIAN 1 HATHETATEJIbHBI MAHU®OJIb/IbI

e Manudonba BcacsiBaHus 6” MOJKIIOYEH K HACOCY U BBIXOJUT K Kparo arperara,
3aKaH4YMBasACh AByMs coeaunenusmu 4” Fig.100 tuma «mMamay ¢ JByMs TIOBOPOTHBIMH
3aaBIKKaMu 4.

e C 3aHETO TopHa UMECTCA ABC JIMHUH BCaCbIBaHUA C 4” ITIOBOPOTHBIMHU 3aJIBUKKaMU IJIA
BCaCbIBaHUs 4C€PE3 MMOAIIOPHYIO MarucTpalib.

e Co cropoHsl aBurarens umeercs coeaunenue 4” Fig.100 Tuma «mMamay, KoTopoe
MOJIKIJIIOYAETCs K IBYM 2” MIapOBBIM KpaHaM JJisi 3a00pa 00pasIioB.

e HarnerarenbHble COCTUHEHUS M03a11 Hacoca uMetoT 3” coequnenue Fig.1502 u marpyoku
tuna 10 Fig.1502 («mama» - «Mamay) ¢ epeXOqHUKaMHU («Mamay - «I1aray), a TaKKe
JUTAHHOE TIOBOPOTHOE coeauuenue Tuma 50 Fig.1502, nocturaroiinee ypoBeHs 3eMITH.

e Ha mpoTuBononoxHOM cTOpOHE TUAPABINYECKON YacTH Hacoca umeetcs 2 ¢uianen
Fig.1502 tuna «mamay ¢ Tpoitaukom 2” Fig 1502, KOTOpBIi COeIUHEH ¢ TIPOOKOBBIM
kiananoM Fig 1502, paccuntanubiM Ha pabouce aasienue 103 MIla. CBepxy Ha TpOWHHKE
umeetcs ABoitHuK 2 “ Tuna Y Fig 1502, Ha OTBETBICHUH KOTOPOTO YCTAHOBIICH JIaTYHK
naBieHus Mapku Viatran, a Ha Ipyrom KOHIIE PerecTpUpyoiias JaBJIeHUE FOIOBKa,
COCIMHEHHAs IIJIAHTOM ¢ MAaHOMETpOoM nuarna3zona uzmepenus 0 - 103 MIIa.

e [lenTpoOexHBbIi HACOC pacoioKeH mo3aau arperara. Pasmep nacoca4” x 5 R —-74 -1
7/8”, Magnum Mission ¢ ruApONpHBOIOM.

YCTPAHEHUE KABUTALIUU ITPU BCACBIBAHUH

YCTpOﬁCTBO I YCTpaHCHUA KaBUTalUU UMECT COCANUHCHUA 6”, 4Cpe3 KOTOPLIC OHO
MOAPKIOYACTCA K MaHI/I(l)OJ'IBI[y BcaceiBaHus. meeT Takoke Y2 muHMIO C6p0C8. JaBJICHHUA C
[IapOBBIM KJIAlITAHOM U MaHOMETPOM.

TEIVION30JI0UA
JlBurarens aBTOIIACCH

e Cucrema mpeIBapuTSIIBHOTO HarpeBa OXJIAXKIAFOIICH KUJIKOCTH JBUTATEIS ACCH
WEBASTO Tpy6onpoBoa /uist 0TOOpa TEIUIa U3 CUCTEMBI OXJIQKICHUS ABUTATEINS TSI
00orpeBa HHBIX CHCTEM.

e OO0orpeBatens rugpodaka.

e DIEKTPOBOJSIHOM 0oborpeBarenb pydamku apurarens 220 V
e DIeKkTpooborpeBaTesb aKKyMyJsiTopHOTro orceka 220V

e DrekTpooborpesarenb kaprepa apurarens 220V

e Dnektpooborpesarens ruapodaka.220V.



[TamyOHBIN ABUTATEND

e Cucrema npeBapuTSIIBHOIO HarpeBa OXJIAXIArOIIeH KUJIKOCTH JBUTaTeIIs ACCH
WEBASTO Tpy6omnposoa 1ij1st oTO0pa Teria U3 CUCTEMbl OXJIAXKICHUS ABUTATEIIS ISt
00orpeBa UHBIX CUCTEM.

e OO0orpeBatenb rugpobaka.
e DJEKTPOBOJSIHOM 0ooborpeBarenb pydamku apurarens 220 V
e DiekTpooOorpeBarenh aKKyMyIsaTOPHOTO oTceka 220V
e DiexTpooborpesarens kaprepa apurarens 220V
OPI'AHBI YIIPABJIEHUSA

Arperar ynpasisercsi ¢ 00pTOBOTO MM JUCTAaHIMOHHOTO MyJbTa. BopToBast KOHCOJb yIpaBiIeHUsS
CTaBUTCA COOKY Ha IIACCH, a AUCTAHIMOHHBIA MYJIBT C KaOEIbHBIM COSIMHEHUEM MOXKET OBITh
BBIHECEH Ha PAaCCTOSHUH OK0JI0 45 M oT arperara. Kpome Toro, arperaroMm MOKHO yIPaBIIsATh U3
nentpa ynpasienus ['PIT (Tonsko npu ncnons3zoBannu npoueccopoB AMD). O6e manenn
KOMILIEKTYIOTCS CIICTYIOIINM:

boproBas nanens
e Brixirouarens nuraHus
o Ilepeknrogarens CKOPOCTH TPAHCMHUCCUN
o [Ipubop nasnenus rugporpachopmaropa TPaHCMUCCUU
e IIpubop naBneHust My¢Thl OJIOKMPOBKU TPAHCMUCCUU
o Taxomerp
o Ilepexmrouarens ckopocTen
o Kirou craprepa
e Brixitouenue npuratens
e ABapuiiHO€ BBIKIIIOUEHHE JBUTATENS
o JlaBieHue BO3yXa
o JlaBieHue Macia B TPEXIIIIYHKEPHOM HAcOCe
o Ilepekntouarenb «HEUTPATIb- TOPMO3»
o Ilepexmtouarens ynpaBieHus: «00pPTOBOE — JUCTAHIIMOHHOE)
o Temmneparypa BoJbl B paguaTope NaayOHOIO IBUraTes

e BrixitouaTens 3alUThl OT CKAYKOB JaBJIEHUSI, KOTOPBIA IEPEBOJUT IBUraTeb HA XOJIOCThIE
000pOTHI , @ TPAHCMHCCHUIO — B HEHTpaJIbHOE TIOJI0KEHNE TIPU BOSHUKHOBEHUU COOEB B
cucTeMe.



e OrtaenbHBIN pydHOH BBIKJIIOUATEIND JUIsl aBAPUITHOTO NIEPEBO/Ia CUCTEMBI B HEUTpaIbHOE
IIOJIOXKEHUE.

o KaGenb AUCTAaHIIMOHHOTO YIIPaBJICHUE (HAMATHIBACTCS «BOCHMEPKOIN»).

e [lomaua TpéXITyH>)XEpHOTO HAcOCa, CyMMapHas rmojayda, 0OOHyJICHUHE.

o Temneparypa maciia B TPaHCMHUCCHH, B HacOCE, TEMIIEpaTypa IUPKYJIUPYIOIIEH BOIBI.
OyHKIHUOHATBHAS U CUTHAJIbHAS CHCTEMa

e IlepexmntouaTenb UCTIBITAHUS UHAUKATOPOB MAHETH

e CurnanpHag namna I[Iuranme

o CurnanpHas 1amna bopToBoe MM IUCTAHIIMOHHOE YIIPABIICHUE

e CurnanpHas ammna Huskoe jgaBieHue B ruapoTpanchopmMarope TpaHCMUCCUN

o CurnanpHas 1amma Beicokast TeMrieparypa Macia rujgporpachopmaropa

e Curnanpnas namna Huskoe naBieHue B TpPaHCMUCCUU

e CurnanpHas namna ['uaporpachopmaTop OTKIHOUYEH

e CurnanpHas Jlamna biokMpoBKa BKIIIOUEHA

e Curnanwsnas namna Homepa nepegaun TpaHCMUCCHHI

o CurnanpHas namna Huskoe aBieHre cMa304HOTro Macja B TPEXILTYHKEPHOM HAcOCe

e CurnanpHas namna TopMo3 BKIHOYEH

o [lanens Kputnueckue napameTpsl ABUTATEINS

e CurnanbHag namna Huskoe naBiieHre Macia B JBUTATENE

o CurnanpHas 1aMIita Beicokas TEMIICpATypa BOJAbI B IBUTATCIIC

o Ilurtanue

e [lanyOHBIi qBUTATENH BKIIOYCH/BBIKITIOUYEH

e [lepexmrouaTenb CKOPOCTH TPAHCMUCCHU

e [ludporoit uaAHKATOp 06OPOTOB HAacOca (C OOHYJIICHUEM )
e VYmpaBieHue ApOCCEIbHOMN 3aCIOHKON ABUTATENS

e ABapuiiHO€ BBIKIIOUYEHUE JBUTATEIIS

o Ilepexmtouarens HEHTpaIL/TOPMO3

e Taxomerp aBurarens

. HepeKn}oanenb 3HaA4YCHUA MaKCHUMaJIbHOI'O JaBJICHUA



DyHKIMOHAJIbHASI M CUTHAJIbHAS CHCTEMA
o Ilepexntouarenb UCTIBITAHUS UHAUKATOPOB
o HMunukaropnas namna Ilutanue
e Uunaukaropnas nammna CTyrneHb TPAaHCMUCCHHI
e Huaukaropnas sjamna Pexxum padota rugporpachopmaropa
e Huaukaropnas yiamma Pexxum BKITOUEHA OJIOKMPOBKA
e Topmo3 TpaHCMHUCCUU

e [IlltaTHOE BHIKJIOYEHUE IBUTATEIA



2. CMecHuTeJbHAS YCTAHOBKA LISl THAPOpPa3pbIBa

I'abapuTHBIH YepTER

400
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1
Ha2py3ka HO ocb: 7.400 kg Hazpy3ka HO oCb: 15.600 kg
(axle loaded) (axle load; unloaded)

HOMep Lwaccu:

WDB 930183 1L 515846

(chassis number)

nonHat Bec:
(weight)

23.000 kg

R T |

f‘x

CwMmecurenbHas ycTaHOBKa Juid rupopaspsisa FB-100 nmpenHazHaueHa /Ui HEMPEPHIBHOTO

CMelMBaHus )xujkocten Juist nposeneHus ['PI1 (mponmanToBs, renei, CyXux u KUAKUX

XMMpEareHToB) IpH oKpyxkaromeii Temneparype ot -40° C o + 40°C. CocraB ycTaHOBKH:

- aBTOMOOMJILHOE IIIACCH;
-TUPaBINYECKAs CUCTEMA;

- CHCTeMa MOoJauH KUIKHX CMECEH;
- ITHEKH JIJIS TI0JIa4M MPOITITAHTa;

- CUCTCMaA MMOJa4Y1 CyXHX U KXKUJKUX XUMPCAIrCHTOB,



- CUCTEMa YIpaBJICHUSI.
Texrauveckasi XapaKkTepUCTHKA:

e Makc nmogaua - 15540 m\mun

e Makc naBnenue npu nogaue - 482 xlla

e Makc wioTHoCTb mogayu - 1,78 riem®

e Makc nogaua nponmnanTa - 6804 xr/MuH

e Makc momaya XHIKHX pearcHToB - 38,4 m\MuH

e Makc nmogaua CYXHUX p€arcHToB - CM. HajicC

COCTAB OBOPYJIOBAHUSA

IMACCHA

Mercedes Benz Actros 3351A 6X6

kabuna: L (6ompmiast)

nsurarenb: V8, 510 n.c.

Tpancmuccus: MB Mexanuueckas 16-tu cryneHvaras
kousieca: 14 R 20 opauHapHble

oborpes: cucrema oborpesa Webasto, oborpesaresns 220 V

I'MIPABJIMYEMKASA CUCTEMA

ITutaercs oT r HUAPABINYCCKOIo HacoCa ¢ MYJIbTUBBIXOJIOM, IIPUMBIM B ,I[CI>'ICTBPIC OT ABUTATCIIA
apromaccu. Umeer YCTBIPC 3aMKHYTBIX T'HAPAaBINYCCKUX KOHTYpaA U CIIYKUT B KAYECTBC IIPpHUBOJa
AJId CJICAYIOIIUX arperaTosB:

- BCaChIBAIOIIET0 LIEHTPOOEKHOI0 Hacoca

- IOJIAIOIIETO IIEHTPOOEKHOT0 Hacoca

- Tp€X MOTOPOB Ha IIHEKaX MOoJa4M MponaHTa

Taxoke ycTaHaBIMBAETCS CHIIOBAs THAPOCUCTEMA C OTKPBITHIM KOHTYPOM JIJISI IPUBO/IA!
- MOTOpa CMECUTEIIsI BAaHHBI OJieHAepa

- IBYX MOTOPOB IS MTO/Ia4YM KUJKUX XUMHUKATOB

- IByX MOTOPOB JIJIsl TOJIAYU CYXUX XUMHUKATOB

- HWIMHApPA NOAbEeMa IITHEKOB IS IIPOIIAHTa



- MOTOpA OXJIAJAUTENIS TUAPABINYECKOrO Macia
JlaHHBIE KOHTYPBI COCTOSIT U3 CIEAYIOIUX OCHOBHBIX YaCTEH:
e TUAPABINYECKHUN pe3epByap, TUIIOBOU Ul THAPOCUCTEM, COLNCPKUT:
e BHYTPEHHHUE MEPETOPOJIKU JJIsi 00eCTIeYeHUsI MaKCUMaIbHOH 3()(h)EeKTUBHOCTH OXJIAXKICHHS
e TpyOBIi GUIBTP HA JIMHUH BCACBIBAHUS
e JIIOK JUJISl OYUCTKH, YPOBEHb
e  KpBIIIKa BEHTWIALIMOHHOIO KJIaniaHa
e  W3TOTOBIJIEH U3 YIJIEPOJUCTON CTaIH
e  (QuIBTPHI AJI BCEX CUCTEM C 3aMKHYTHIM KOHTYPOM
e THIPAaBIUYECKUE QPHIBTPHI Ui PEUUPKYISAIUOHHON JTMHUN C OTKPBITHIM KOHTYPOM
e  OXJIAZUTEIb MacJla THIPABINYECKON CHUCTEMBI

e BCC JOITIOJIHHUTCIIbHBIC NIJIAHT'M M KJIaIlaHBbI.

CUCTEMA ITOJAYH )KUIKNUX CMECEN

Maunugoaba BcacbiBaHUA

YcTaHOBIJIEH C npaBoﬁ CTOPOHBI arperara 1 COCTOUT U3 COOCTBEHHO MaHI/Iq)OJ'ILI[a, BCAaChIBArOICIro
LICHTpO6C)KHOFO HacoCa U COCANMHUTCIBHOT'O pr6onp0B0z[a, BEAYUICT'O K BAHHC 6J'IeHI[epa.

Nmeet nesats 4” Fig 206 pe3nboBbix coenunenuit. Kaxnoe coequnenue Fig 206 nmeer 4”
MOBOPOTHYIO 3aCJIOHKYH KPBIIIKY Ha LETIOYKE.

B Havane manuosb1a BcachlBaHHUS HUMEETCS BCAChIBAIOIIHIA IIEHTPOOSKHBIN Hacoc Mission
Sandmaster 8”x10” (v aHaJOTMYHBIH) C CATbHUKOBBIMH YIUIOTHEHHSIMU. [IpOM3BOIUTENEHOCTD
Hacoca — 9540 TUTPOB B MUHYTY >KUIKOCTH HJIU JKUAKOW CMECH JJIs TOAa4YH B BaHHY OJIeHIepa.

Ha narneraTtenpbHOM TUHUU ATOTO MEHTPOOESKHOTO HACOCA YCTaHABIMBAJIEH TPYOOIpoBoI 6”7,
BeIyluii K BaHHe Onennepa. Ha TpybonpoBoe ycTaHOBIEH MAarHUTHBIN pacxogomep 67 s
3aMepoOB CKOpOCTH nojayu. [lepen BXoaoM BaHHBI yCTaHABIUBIIEH PYYHOU MMOBOPOTHBIN BEHTUIIb
6”. IlpuOopbl KOHTPOJIS BBIBE/ICHBI HA TIAHEINb OTIepaTopa.

Bo BcackiBaromem Tpy0oIpoBoie arperara umeercs 6ainacHas IMHusA 67 (Juist coOpoca B BaHHY) €
6” KJIarnaHamMH ¢ IMCTaHIIMOHHBIM YIIPaBJIEHUEM I OBICTPOrO MEPexoa Ha PeKUM IMPOMBIBKU WIIN
BBITTOJIHEHUS UHBIX padoT.

Banna Osengepa



I/IMCCTCH CUCTEMA CMCIINBAHUSA IJIs1 HOJ'Iy‘-ICHI/IH BBICOKOﬁ IIJIOTHOCTH paCTBopa, COCTOAIIad U3
OTKpBITOﬁ BAaHHEI C orpancz[eHHeM nu TapCJH:‘-IaTBIM JHOM, U JIOIIaTOYHOI'O HepeMeH_II/IBaTCJUI.
OmnepaTop UMeeT BO3MOKHOCTh HEIIPEPHIBHO HAOJIIOIATh 32 COCTOSIHUEM pacTBopa. KoHCTpyKIus
BaHHBI BKJIFOYAET B CeOS:

e BXOAHYIO 6” TpyOy ¢ ABOWHBIM MU Py30pOM, pacIoioKEHBIM HIKE YPOBHS KUIKOCTH, U
MO3BOJISTFOIIMM T10/1aBaTh )KHJIKOCTh 0€3 BO3YIIIHBIX My3bIPHKOB PABHOMEPHO IO BCEMY
JTUaMETPy BaHHBL;

. NnepeMCInBaTeJib C THAPONPUBOAOM, YCTAHOBJICH BBCPXY IAJId NIPUAAHUA OoJIbLIEH
3¢ (HEeKTUBHOCTH MPOIIECCy;

e crenuaigbHBIC MPOMUIM HA CTEHKAX BaHHBI, UIsi BO3BpPATa pacTBOPA C IEIbI0 TIOBTOPHOTO
TIIATEIBHOTO IIEPEMEIINBAHUS;

e CIENMATIBbHOE PACIIOJIOKEHUE NIEPEMEIINBATEINS U KaHalla [10a4k pacTBOpa , YTO MO3BOJISET
UM paboTaTh TaKUM 00pa3oM, YTOOBI IPHUIATh CMECH MAKCUMAJIbHYIO OJJTHOPOJIHOCTb.

Takas KOHCTPYKIMS MO3BOJISET CMEMIMBATh ¢ IIOTHOCTHIO 110 1,78 r\em® 1, kpoMe Toro, mo3BonseT
10JIaBaTh TOTOBBII PAacTBOP B OOJIBIIIOM JMANa30He CKOPOCTEH 0€3 CHIKEHHUS
IPOU3BOAUTENBHOCTH. [103TOMY IIpH HU3KOM CKOPOCTH MOJIa4M Majible 00BEMBI IEPEMELTNBAIOTCS C
MaJIo¥ pa3HULEH 10 INIOTHOCTH.

HarnerarejabHblii MaHU (OB

YcTaHaBIMBIICH C JIEBOH CTOPOHBI arperaTa ¥ COCTOUT U3 COOCTBEHHO MaHH(DOIIBa,
HarHeTaTeJIbHOTO [EHTPOOSIKHOTO Hacoca U TPYOOIPOBOA, COSTUHSIONIETO ero ¢ BAHHON
OneHnepa.

[entpobexusiii Hacoc Mission Sandmaster 8”x10” (vi aHAIOT) ¢ MEXaHHYECKUMHU
YIUIOTHEHUSIMU YCTAHABJIMBAETCS C JIEBOM CTOPOHBI. BecackiBaronuii BXO MOAKIIIOYAETCSA K
HarHeTaTeJIbHOMY BBIXOy BaHHBI. COeTUHUTENbHBIN TPYOOIIPOBO/I MO3BOJISET OMEPaTOPy
MCIIOJIb30BaTh MOJHBIA 00beM BaHHBI O€3 MOTEpPH BpEMEHU Ha pa3rpy3Ky BaHHbL. Hacoc moxer
MepEeKaYMBaATh )KUAKOCTHA U PACTBOPHI CO CKOPOCTHIO 10 9540 TUTPOB B MUH. B HATHETATETJILHBIN
maHubonba. Ha BeIxojie Hacoca ycTaHaBIMBIIEHA PEHUPKYIISIIUOHHAS JTUHUS 27 ¢ KJIallaHaMH,
KOTOpas COEIUHSIETCSA C BAaHHOM.

MarnuTHsIi pacxonomep 6” U paIlMOAKTUBHBIN I€HCUMETP YCTAHABIMBIIEHBI MEKY BBIXOJA0OM
Hacoca U MaHU(OJIBIOM AJIs 3aMepa CKOPOCTH U IUNIOTHOCTU PacTBOPA COOTBETCTBEHHO.

Jannbrii Maaudoba umeeT mectb 4 Fig 206 coenHeHMi, KaXk/10€ U3 KOTOPhIX uMeeT 4”
MMOBOPOTHYIO 3aCJIOHKY.

Taxoke Ha BbIX0/1e MaHHU(DOJIb/]a YCTaHABIICHA «IIPEAreneBas» TUHUA 4, cocTosIas U3 JMHUU 4”7,
uayiei ot Mmannosbaa K TMHAN BCaChbIBaHUS arperara, 3akanunBaromieics asyms 47 Fig 206
COEIMHEHUSIMH C TOBOPOTHBIMHU 3aJIBHXKKaMH 4.

INHEKHA J1JIA IOJAYH ITPOIIITAHTA



[lo3anu arperata ycTaHaBJIMBIIEHA CUCTEMA IIHEKOB JJIs [TOAAa4y MPOMIMaHTa, ¢ MOABO3AIIUX €ro
MallIuH, B BaHHY JJIs CMeluBaHus. VX 1Ba, 4TO COCTABIISIET MOJMHBIN mIHEK 127,
[Tpon3BoIUTENEHOCTD KaK0TO IIHEKa — 4 500 Kr/MuH.

Jl1s HU3KUX CKOpOCTEH MepeKayrBaHusl YCTaHABJIEH JOMOJIHUTEIbHBINA HIHEK 67 ¢ MAKCUMAaJIbHON
ckopocThio 1 500 kr/muH.

B ocHOBaHWUM JBOWHOM IHEKOBOM CHCTEMbl YCTAHABIMBIICH 3arpy304HbIi OyHKEp. MakcuMabHas
BBICOTA YCTAaHOBKH OyHKepa Haj 3emien — 0,8 M.

I[OHOJ'IHI/ITGJ'IBHO YCTaHaBJIMBJICH 6YHKep C OTKMAHBIMH 60pTaMI/I C KOHB@ﬁCpOM JJIA IpOIIIa”dTa.

CucTema IIHEKOB UMEET THIPABINYCCKUN UIUHAP JUTS TIOIbEMa U OTTyCKaHUSs, a TAKKe
MEXaHUYECKOE CTOMOPHOE YCTPOUCTBO 7S €ro (PMKCAllMu B BEpXHEM MojoxeHnH. Ha kaxaom
IIHEKE ycTaHaBauBaeTcs coeannenue 3” Fig 206 ¢ KpBIIIKOH U HENbIO 715l BO3MOXKHOCTH OYHCTKH.

CUCTEMA BBOJA ’KUJAKUX PEA'EHTOB

HNwmeerca ABC CUCTEMBI, Ka)Kaasd U3 KOTOPBIX UMEECT HACOC C THAPOIIPHUBOJIOM U KOpI/IOJII/ICOBI)If/i
pacxomomep

MaxkcumanbHasi CKOpocTb nojiauu st 1i cucremsl — 19 n./mMuH., a 1715 ABYX - 38 J1./MUH.

CUCTEMA BBOJA CYXUX PEAT'EHTOB

HmeeTcst 1Be CUCTEMBI, Kax/1as U3 KOTOPhIX UMEET YCUJICHHBIN OyHKEp W IPUBOTHOM Ball (BCE UX
U3 HepKaBeIoIlel CTalln), BHICOKOTOYHBIH MIHEK, JaTYUK 000pOTOB U Kabenb. CKOpOCTh MoAaYu
1uist iepBoit cuctemsl 0,1 — 1,8 kr/MuH, 1715 BTOpo# - 1,5 — 25 Kr/MuH.

KoHcTpykus no3BosieT Npou3BOUTh 3aMEHY IITHEKOB Ha JPYTHe TUIOPAa3MEPhI, B 3aBUCUMOCTH
oT TpeOyeMoi CKOPOCTH MOAauH, P HEOOXOAUMOCTH.

OnuH 6yHKep comepxkut 0,03 M> XHUMpeareHTOB.
IJIOIIAJIKA OITEPATOPA

[Tnomanaka ycTaHaBIUBAETCS MEXK/Ty BAaHHON M KaOMHOM BOJUTEIIS C JICCTHHUIIAMH C JIBYX CTOPOH,
CETYATHIM I0JIOM, TOPYUYHAMU C KAUTUTKOM JUIsl TPUEMA MOJJ0HA C CYXHUMU PEareHTaMu, a TaKxKe
KaOWHOM C yJBTOM yIPaBIEHUS JIJIs1 00€CIIeUeHUs MOJTHOTO KOHTPOJIS OlepaTopa HaJl POIeccoM,
a TakKe MOJIHOTO 0030pa BaHHBI U JJOCTYIA K YIPABISIONIAM 3aIBH)KKAM, 32 HCKITFOYCHUEM
3a/IBIKEK MaHU(DOJIBIOB BCACHIBAHUS U HATHETAHUSI.

Kabuna oneparopa

[TomMuMO 3amIUTHI OTIepaTOpa OT HETOro/Ibl, KaOMHA CKOHCTPYHUPOBAHA TaK, YTOObI 1aTh ONEepaTopy
MOJIHBIN 0030p, 1aXe ecIu OH He MOAHUMAaeTcs ¢ Kpecia. [lanens yrnpaBieHHs yCTaHABIMBAETCS
CJIeBa OT HETo, KOT/1a OH MOBEPHYT JIUIIOM K BaHHe. Onucanue KaOuHbI:

- KapKac U3 TpyO KBaJIpaTHOTO CEUYCHUS;



- KaOMHA MX aIFOMUHHS;

- IBEPb C 3AMKOM U OKHOM;

- epejiHee M 3a/[Hee OKHa, obecneunsaromme 0630p B 360° mpu I'PIT;
- Kpeclio

- IOTOJIOYHBIN CBETHIIBHUK

IIpuOopsbI U Opranbl ynpaBJjieHUst

[TpuOopsb! 1 opraHsl yrpaBieHUs YCTAaHABIUBAIOTCS TPYIIIaMU Ha MMaHEIH U3 HepXKaBeIoIIeH cTanu
C HAIMKMCSAMU BBIMOJIHEHHBIMU TPAaBUPOBKOM.

I'pynna «CunoBoii arperar»

- Boikimrouenue nBurarens

- PykosiTka rasa

- TaxomeTp

- JlaBneHue macna

- Temneparypa oxJakIaronei >KuIKOCTH

I'pynma «bnenaep»

- O6BEM BcacbIBaHUSI M CyMMapHbIE JIaHHbIE (C OOHYJIEHUEM)

- O6BEM noaun ¥ cyMMapHsble JaHHbIe (¢ OOHYJIEHHEM) OT MarHUTHOTO pacxojomepa
- O6BEM noaun ¥ cyMMapHsble JaHHbIe (¢ 0OHYJIEHHEM) OT TYpOMHHOTO pacxooMepa
- [InoTHOCTH NMOIaUM (AUCTAHLMOHHBINA MYJIBT)

- JlaBlieHME BCaChIBAaHMS

- JlaBnieHue HarHETaHUS

- Tpu perynaropa CKOPOCTH LITHEKOB JJIsl IOJauy MPOIIIAHTa

- Tpu nnuKaTopa 06bEMa MoJaur NPOMIAHTa U CyMMapHBbIe JaHHbIE (¢ OOHYJICHUEM)
- Tpu nepexirovaress pexuma padoThl ITHEKOB (py4yHO/aBTOMAT)

- [1Ba perynstTopa 000pOTOB Hacoca JJIs MOJIa4yM KUIAKUX XUMHUKATOB.

- JIBa nHIMKeTOpa 00BEMa MOAAYN KUJKUX XMMUKATOB U CyMMapHbIC JaHHBIC (C OOHYJICHUEM)
- JIBa mepekiovares pexkuma paboTbl XMMHUYECKOTo Hacoca (py4Hoii/aBTomar)

- JIBa perynsTopa CKOpOCTH MOJauu CyXUX XUMHKATOB

- lucrnineit ckopocTH Mmojauu U CyMMapHbIe JaHHBIE (C OOHYJIEHUEM)

- [lepexirouarens peKMMOB TI0/1a4H (PyIHON/aBTOMAT)



- Temmneparypa ruipaBIMYecKOro Macia

- YrpaBieHre Mo {beMOM IITHEKOB IS [TOJauy MTPOTIIaHTa.

- YripaBieHre CKOpOCThI0 000POTOB CMECUTEIIS

- YrpaBieHre MoJI0KeHNEM BCAChIBAOIIETO KJIallaHa Ha BXOJI€ BAaHHBI
- OTKpbITHE/3aKpbITHE OAHIACHOTO KJIallaHa BaHHHI.

- OTKpBITHE/3aKPBITHE KITallaHa Pa3rpy3KH BaHHEI

- [Tanens ynpaBieHus ypoBHEM KUIKOCTH B BAHHE U MEPEKIIOYEHIE PEKUMOB (py4HOIl/aBTOMAT)

CUCTEMA KOHTPOJIA IVIOTHOCTHN
O01mme moJI0KeHus

351ech OMMCHIBACTCS YCTPOIMCTBO aBTOMATUYECKON CUCTEMbI KOHTPOJIS IVIOTHOCTH U MOAAYH
xumpeareHToB ABC-2. Cucrema 1mo3BoJisieT IporpaMMHUpOBaTh paboTy U BHOCUTh U3MEHEHUS B
npouecce. [IporpaMMupoBaHue BHITOTHIETCS Ha JUCIUIEE, PACHIOI0KEHHOM Ha MaHEIH YIIPaBICHUS
6neHepomM, 1100 C IMyIbTa AUCTAHIIMOHHOTO yIpaBiIeHus. MOXXHO 3apaHee IporpaMMHUpPOBATh 10
50 sTanoB paboThI.

YnpasJienue nogadyeil XuMpeareHToB

ABTOMaTHUYECKas cUCTEMa yrpaBJICHUA MO3BOJIACT YCTAHABIIMBATD HY>KHYHO CKOPOCTh TOJAA4YU Ha
OCHOBAaHHHU CKOPOCTH BCACBIBAHUA U U3MCHACT CKOPOCTDH pa6OTBI HacocoB. CHcTeMa TakKe
MO3BOJIACT OIICPATOPY BBOAUTL PA3JIMYHBIC OTAlIbI, @ TAKKC CICAYIOIIHUEC JaHHBIC JJIA YCTpOﬁCTBa
nogavdu pearcHTOB:

- Kon-Bo 3Tamnos

- HavanpHbli 00b€M 3Tamna
- KoHeunkslii 00beM 3Tamna
- CooTHOMICHNE
KouTpous niioTHocTH

[TpumensieTcs Uit KOHTPOJIS TIOTHOCTH pacTBopa nipu ['PII ¢ yuetom u3meHeHust 00bEMa mo1adm.
[T10THOCTH MOKHO MEHSTH MOATANHO (cTynenyatsiid ['PIT) nnu muHamMudecku JUist TOCTHKEHUS
miaBHOTO M3MeHeHus (tuiaBHbINA ['PIT). C momMoIb0 CHCTEMBI MOXKHO IMTOCTPOUTH CIIOKHBIA IpaduK
IUIOTHOCTHU € OOJIBIIUM KOJIMYECTBOM IIPOMEKYTOUHBIX ITATIOB.

Cucrema Takxe 03BOJISIET ONEPaTOPy BBOAUTH JAaHHBIE O PA3JIMUHBIX 3Tallax, a TAKXKE CICTYIOIINE
JaHHbIE 71 KaXKI0ro IIHEKA:

- Komn-Bo 3Tamnos



- O6bem sTana

- HavanbHas 1iioTHOCTH 3Tamna

- KoHeuHast niaoTHOCTH 3Tana

- [InoTHOCTH cMecH nponnaHTa Jyisl 3Tana
Hurepgeiic u qucniiei

Cuctema ABC-2 o6cHaimaercs JIOMUHUCIIEHTHBIM IUCIUICEM U KJIABUATYPOU JIJIsi BBEICHHS
1U(POBBIX 3HAUCHUH HITM MACIITAOMPOBAHUS TaHHBIX JATUYUKOB, & TAKIKE «TOPSIMX) KITABHII JJIsI
BKITIOUCHUS OOBIYHBIX (QYHKIMH. [{UcTiieil 1 Ki1aBraTypa 3aliiiieHbl OT HETIOTO/TbI.
KoHTponupyroTcs cinenyromme napaMmeTphbl:

- CKOpOCTb BCACHIBAaHUS M KOHEUHBIH 00BEM

- CKOpOCTb 110/1a41 U KOHEYHBIH 00beM

- [InoTHOCTH M3MeEpeHHas

- [lmoTHOCTH paccunTaHHas

- [lmoTHOCTH MICKOMas

- CkopocTb mHeka 1

- CKOpoCTb IIHEKa 2

- CkopocTb 1IHeKa 3

- CKOpOoCTb MoJauu NponmnaHTa

- O6beM NMOAAHHOT O IPOMNIaHTa

- CkopocTh U 00bEM MOJaUH KUJKUX PEAreHTOB
- CKOpoCTh U 00BEM MOJIaUN CYXHMX pPeareHTOB
- OGnynenue

['opsune knaBHILIN:

- YcTraHOBKa IPOrpaMMBbl

- MacmrabupoBaHue AaT4uKa

- IIyck

- 3axBar JTana

- Cnenyromuii sTan

Cuctema o6opyaoBaHa optoMm RS 232 unu aHanorom Jijis 3arpy3Ky JaHHBIX B IIEHTP YIPaBICHUS
pabotamu. [1oTOK TaHHBIX MOTHOCTHIO KOH(MUTYpHUpyeTcs. B Hero BXoauT crenyroiee:

- CKOpOCTh BCACHIBAaHUSI M KOHEUHBIH 00BeM



- CKOpOCTb 10/1a4H U KOHEYHBII 00beM
o IInoTHOCTH HU3MEpEHHAS
o IlnoTHOCTH paccunTaHHas
e IInorHoCTH HCKOMas
e CKOpOCTb IIHEKA [10/1a4M IMpomnmnaHTa 1
e CKOpOCTb LIIHEKA [10/1a41 IPOIMIAHTa 2
e CKOpOCTh 110/1a4M IIPONIAHTA IIHEeKa 1
e  CKOpOCTH 1101241 IIPONIIAHTA IIIHEKA 2
e OOmwmii 06beM MOAAHHOTO MPOTIIAHTA
e CkopocTh ¥ 00bEM MOJIaYH KUJKUX PEareHToB 1
e CkopocTb 1 00BEM MOJIAUN )KUJKUX PEAreHTOB 2
e CkopocTh IIHEKa 1 1Mojauu Cyxux peareHToB
e CKOpOCTb IIHEKA 2 MOAAYU CYXUX PEareHTOB
o Howmep sramna
TEIVION30JI1UA

o Cuctema nmpeaBapUTEIBHOTO HAarpeBa OXJIXKAAIOIIEH KUAKOCTH ABUTATENS [IACCH
WEBASTO Tpy6onpoBoa /i 0TOOpa TeIia U3 CUCTEMbI OXJTKICHUS IBUTATEINS JUIs
00orpeBa HHBIX CUCTEM.

o OO6orpeBarenb ruapodaxa.

e DIeKTpoBOJSHON ooborpeBarens pyodamku apurarens 220 V
e DilekTpooOorpeBaTenh aKKyMyJIATOPHOTO oTceka 220V

e DrexTpooborpesarens KapTepa apurareis 220V

e DiekTpooborpesarens ruapodaka.220V.






3. YcranoBka nmogavym XuMHIECCKHX pear¢cHToB

I'abapuTHBIH YepTER
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HAspy3ka HA OCb; Nycmoa: 11.500 kg HAazpy3ka HA OCb; Nycmon: 11.900 kg
(axle load; unloaded (axle load; unloaded)
HAZPy3ka HA OCb NOJHHO: 14.000 kg HAZPY3Ka HA OCb; NOJHHO: 18.000 kg
(axle load; loaded) {axle load; loaded)
HOMep waccu: WDB 9323361L508685
{chassis number)
nonHLO Bec: 32.000 kg
(weight)

Moxanydcma He nepezpyxaime
2pysoBuk ¢ maxenod Xugkocmbio.
(Please do not overload the truck with heavy
fluid.}
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Arperar MmoHTHpYyeTcs Ha maccu 8 X 8 Mercedes Benz, Tunn MB Actros 4141 AK, u npenHa3HavyeH
JUTSI SKCILTyaTalliu B YCIOBHSIX EPECEYCHHON MECTHOCTH.

Arperat uMeeT KaOMHyY orepaTopa, B KOTOpOI pachoJioKeH MyTh YIpaBIeHUsI HAacOCaMU U
MPOLIECCOM CMEIINBAHMUS.

Bce 60pToBBIE HacOCHl pabOTaIOT HE3ABUCUMO JPYT OT Apyra. [Tk HacOCOB Molaun XUMPEAreHTOB
C TUIPONPUBOJAMH, a TAKKE PACXOJOMEPHI YIIPABISIOTCS aBTOMATUYECKU M 00ECTIEYUBAIOT C
BBICOKYIO CTENIEHb TOYHOCTH 110 JO3UPOBKE U CKOPOCTH MOJAYH.



ABTOIIACCH

Mogens: Mercedes-Benz

Tum : Actros 4141 AK

Konécnas hopmyma : 8X8

Bec u packinagka nmo moctam: 44.0 Tonnst (9.0/9.0/13.0/13.0)

Topmo3Has cuctema: 6apabaHHasi Ha IEPETHEM U 3aIHEM MOCTY

Heuratens V6, LA, 300 kBt (410 n.c.), 1800 06/Mun

Kabuna : Gosbias)

TorumHbii 0ak: 1000 i

[Murauue: 24 V

O6orpes: oborpesarens Webasto mis qsurarens,

MpeABapHUTEIIbHBINA HAarpeB TOIIMBA U Macia 220 V

KOHTEHUHEP

VYcraHoBieH Ha maccu. Pa3nenen Ha Tpu CEKIMH.

Bnepenu ycranosnens! pesepyapsl 3x2000 1. ¥V kaxa0ro no JiBa Hacoca XMMPEareHToB.

CpenHsisi ceklMs - KOMHaTa oreparopa C MaHelbko yrnpasieHus. JlocTyn uepes aBeps (¢
OKHOM) CO CTYIIEHbKaMH.

Han manensio YIpaBJICHUA UMECTCA OKHO.
B xuMHu4ecKon CeKIIMU — JIBE ABCPHU, BIICPCIU U C3a1U.

[To3zanm ycraHaBiIMBIEHBI TPU XUMUYECKUX pe3epByapa 3 X 2000 s. Kaxxap1ii umeeT no asa
HAacoca XMMPEarcHTOB.

JInst BBIBO/Ia HCIAPEHUI U3 TTIOMEILIEHUIT UMEETCSI BEHTHIISITOP.

Kaxxnoe nomemenmne oborpesaercs ot cetu 220V HarpeBatensimu 4 kBT u uepes aBa
TEINIO0OMEHHHKA MOIIHOCTRIO 5 KBT, COe [UHEHHBIMU ¢ CUCTEMOM OXJIaKIEHUS IBUTATEISL.

Ha oGeunx cropoHax ycTaHaBIUBIICHBI IPOKEKTOPHI HA 220V 17151 oOecrieueHust
KpPYTJIIOCYTOYHOM paboThl. BHyTpeHHEE OCBEIICHNE TaKXKe PAaCYMTAHO Ha HanpsbkeHue 220V

HACOCBI XUMPEAT'EHTOB

YcTaHOBKA IPUMEHSETCS IS IEPEBO3KU U TOUHOM NOJAYU KUAKUX U CyXUX PEarcHTOB IIPU
I'PIIL.

Kaxnplii pesepByap uMeeT 1o J1Ba Hacoca (711 oOecrieueHus] HaJJe)KHOCTH paboThI).

Hacocbl moryT pabotath B pydHOM U aBTOMaTHYECKOM pexxumMe. Bee HeoOxoaumbie
COEIMHEHUS, IUTaHTU ¥ O0apabaHbl Ul UX HAMOTKH, IIapOBbIE KPaHbl — B KOMILJIEKTE.



e Bce Hacocsl - ¢ ruaponpuBoaoM, npusoauMbiM oT KOMa aBTomaccu.
CxopocTb nojayu:

e 6 mr. mecrepenyaTrix HacocoB: 0,5 — 15 /mMun

e 61T mecrepeHuaThix HacocoB 1 — 30 a/muH

e Bce TpyOompoBoIbl U3 HEPIKABEIOIIEH CTAIIH.

e Hmeetcs CricnuyalibHasA CUCTEMaA TSI ITPOMbIBA HACOCOB U IIJIAHTOB. I[J'IH YAAJICHHUA
KHUAKOCTHU UMECTCSA ITHEBMATHUYCCKaA CUCTEMA. OTH CUCTEMBI MOTYT IMOAKJIFOYAThCs K
Ka)KI[Oﬁ CUCTCMC IIOJaY1 XUMPCArCHTOB OTACIIBHO.

I'MIPABJIMYECKASA CUCTEMA

B cucremy ruipaBiauku BXoAAT GUIBTPbI JUHUNA BCAaCbIBAaHMSI U BO3BPATA, [IEPEITYCKHbIE KIIAIIaHbI,
TUAPOPACIPENEIUTEIN, HarPEBATENIN, COCINHEHNUS )1 IOMCKA U YCTPAHEHUS HEUCIIPABHOCTEH.
Bce coenuHeHns COOTBETCTBYIOT PEKOMEHJALMSAM IIPOU3BOIUTENEH 110 JABICHUIO U
TemneparypaM. Bee TOpIibl IUIaHTOB MTpeiHa3HaueHbl Ui IOBTOPHOTO UCIOJIb30BaHus. Cucrema
IPUBOJUT B JielicTBUE 12 HACOCOB XUMpPEAreHTOB.

I'EHEPATOP

Jis obGecniedeHnst HyKHOT'O 3JIEKTponuTaHus uMeetcs reeparop Ha 30 kBt ¢ npuBogom or KOMa
aBtouaccu. Hanpspxenue 400 V, yactota 50 Hz, 3-a3nbril.

MAYTA OCBELHIEHUA
VYcTaHaBiIMBIIEHA BIIEPEIU arperara, ynpaniseTcs THEBMAaTUKOM. MakcuManbHas BbICOTa - 7 M.
[TpoxexTopsl 4 X 300 Br.
OPI'AHBI YITIPABJIEHUS HACOCAMHU
Ha nanenu ynpasnenus B kabuHe orneparopa:

e JIaBJIEHHE Maclia B IBUraTese

e TEMIeparypa B JIBUTATese

e IIyCK JIBUTATEIS

e npuOOpPHI reHepaTopa (aMIepMeTp U BOJIbTMETP)

e 6 mIT. BEIKJIOYATEJIEH HACOCOB XMMPEAreHTOB

e 6 T mepekoYaTeneil pexxuMOoB aBTO/PYUIHOM

e 6 mT peryiaTopoB 000pOTOB

e TIAHEJh KaJTMOPOBKH M BBOJA MPOTPAMMBI paOOTHI HACOCOB:

* CKOpOCTH MOJAa4yd U CyMMaTop OyeHaepa

. CKOPOCTBb BCACBIBAHUA U CYMMATOP JIMHUW BCACBIBAHUSA



*  CKOPOCTh NOJIa4H MIPH MPOMBIBKE OJICHIEpa
* J1aBJICHHE B TpyOompoBoje 1
* 6 IUT. CKOPOCTHU MOJIaYU U CYMMATOPbI AJIs1 KaXKIO0ro Hacoca
* 6 mT. 1aBICHUE B HACOCE
o BBeneHue naHHbIX

MakcumaabHOe KOJIMYECTBO 3TaroB padoThl Ul Kaxaoro Hacoca — 10. MoxxHO nporpaMMHpoBaTh
0oTAeNbHO. [IporpaMMupyroTCs KOHIEHTpALM PEareHTOB U CyMMpHasl 11oj1a4a pacTBopa

CUCTEMA OBOI'PEBA

e Cucrema npeaBapuTEIbHOTO HArpeBa OXJIAXKAAOIICH KHIKOCTH JIBUTATEIS IIIACCH
WEBASTO. Tpy6omnpoBos asist 0T00pa Termia U3 CUCTEMbI OXJIXKACHUS IBUTATEIS AJIs
00orpeBa MHBIX CHCTEM.

o OOorpeBatens ruapodaxa.

e DIIEKTPOBOJIIHOI 0oOorpeBaTelb pydaku apuratens 220 V
e DieKTpooOOrpeBaTesh aKKyMyJIaTOPHOTO oTceka 220V

e DrexTpooborpesarens Kaprepa apurareis 220V

e Dnektpooborpesarens ruapobdaka.220V.






4. YcTaHOBKAa THAPOTAMOHHASA

O0bEM ruaIpoTAIMOHHOr0 6aka — 35 M2,

I'aGapuTHbIi YepTéx

4000

1550 1630 4730 1450 2620
12000
HA2py3Kd HA OCb: 13.700 kg HOZPY3KA HA OCb: 13.800 kg
(axle load) (axle load)
HOMEp waccu: WDB 9323361L508684

(chassis number)

noaHud Bec: 27.500 kg
(weight)

ABTOoMOOmIbHOE maccu. Mercedes Benz 4141 AK 8x8 /4 4800
JBurarens V6 300 KW, 1800 06/mMuH.
Tpancmuccus ZF G 210-16/14, 2-0, 83

Kopo0Oka or6opa momrHoctit MB 125-11B/2C

2530




Harpyska na ocu 36,0 T (9,0/9,0/9,0/9,0)
Pasmep mokpeimek 14.00 R20 VA/NLA
Pazmep mokpeimex14.00 R20 HA
BmectumocTs TormmuBHOrO 6aka 955:7.
Jln3enbHOE TOIIIUBO

Manudouaba BcacbiIBAaHUA

Arperart MojKIIoYaeTcs npu oMot 9 oeicTpopasbeéMubIXx coequnenuii 47 fig 206 k pesepByapam.
LlenTpobexHbIii Hacoc MisSion mogaeT pabovyo KUAKOCTh B THAPATAIIMOHHBINA 0aK CO CKOPOCTHIO
8 m®/MuH mox naBnennem 0,2 MITa. J{jist KOHTPOJIA 3a Mojaueil yCTaHOBIEH MAaTHUTHBIIA
pacxonomep. B nmuHuM BcackiBaHUS 3aMepSIOTCS BennunHa pH, TeMiiepaTypa u CKOpoCTh MOTOKA.

Hanopubiii Manugoiaba

OTOT MaHU(]OIB COETMHSAETCS CO BCACHIBAIOIIMM P MOMOIIHU TSTH 4” pyKaBoB. LleHTpoOexHbIN
HACOC HE YCTaHABJIMBAETCS, TAKUM 00pa3oM OJeHIep T0JDKEH BCachlBaTh (DIIIOUT U3
TUAPATAIIMOHHOIO arperara.

I[J'ISI YHpaBJICHUA KaUCCTBOM IIPUTOTABIIMBACMOI'O I'€JISI B IMHUU HAHCTAHUS UMCHOTCS
BUCKO3UMCTpP U BHCKTpOMal"HI/ITHHﬁ pacxoaomep.

Cucrema noga4u CyxXux peareHToOB

ConepXuT eHTpOoOEKHBIN Hacoc ¢ nmogavert 1 m*/mun nox nanenuem 0,5 MIla pist 3a6opa yucToit
BOJIbI M3 BXOJHOW JIMHUU THIPATAIIMOHHOTO pe3epByapa U Bo3BpaTa (uIronaa Ha3aj uepes
CTpYHHBIA CMECUTENh B HUKHIOIO YacTh MEPBOTO OTCEKa THAPATAIMOHHOTO pe3epByapa.

I'maparauuoHHbIi pe3epByap

Pesepsyap o6bemom 40 M paszernen Ha mecTh oTceKoB. I1epBbIii — mst THapaTanun. Omonn
CHavaJia MoJaeTCs Ha CIEeNHATbHYIO «BUXPEBYIO IIATY», COOCTBEHHOH pa3paboTku pupmbl STA,
JJI TIOJTHOT'O CMEIIMBAaHHA HOBOT'O U CTApOTro q)HIOI/I,ZIa " OpCaoTBpallCHUA €T0 3aCTaMBaHUA B 3TOM
OTCEKE.

@ron NOCTynaeT MOCJIEN0BATEIBHO, T0-04EPENH BO BCE OTCEKH.
BTtopoii u TpeTuil 0TCEKH UMEIOT BCTPOEHHBIE JIONACTHBIE IEPEMEIINBATENN.

J71s1 HOJTHOTO OMOPOXKHEHUS pe3epPBYapa MEXKAY OTCEKAMH CTOSAT JOHHBIE TUCKOBbBIE KIIAIIaHBI,
KOTOPBIE€ OTKPBIBAIOTCS BPYYHYIO C IIOMOIIIBIO PHIYAroB, YCTAHOBJICHHBIX BBEPXY pe3epByapa. Ha
pe3epByape UMEETCsl aBTOMATHIECKUN KOHTPOJIb YPOBHSI 3aMTOJTHEHHUS, JIJIs 3aITyCKa BCACHIBAIOIIETO
Hacoca B aBTOMaTHYECKOM PEKHUME. Y POBEHb PETYJIUPYETCS C HOMOLIBIO KpaHa ¢ THEBMAaTUYECKUM
YIIPABJICHUEM.

bak nas ryapa

Nmeercsa 5000-1uTpoBbIil pe3epByap cO IMIHEKOBBIM CMECUTENIEM, YCTAHOBJICHHOM Ha €ro JIHE, JJIs
XpaHEHUs1, HAKOTJIEHUS U MIOCTOSIHHOTO nepeMernBanus ryapa. [IlnekoBblit cMecuTens NogaéT
pacTBOp ryapa B 3aBUCUMOCTH OT pa0OThI BCACHIBAIOIIETO HACOCA Ha BBIXOJE. Takke MMEIOTCS



BU3YaJIbHBIN M 3JIEKTPOHHBIA KOHTPOJIM YPOBEHS U 2” TpyOOIpoBOA AJis 3anodHeHus1. Pe3epByap
MOYET 000TpeBaThCS OT CUCTEMBI OXJIAXKICHHS JIBUTATEIIS [IIACCH.

CucremMa nmojga4um pactsopa ryapa

JlBa BUHTOBBIX Hacoca, MPUKPEIUICHHBIC ()JIaHIIAMHU K JHY pe3epByapa, epeKaunBalOT pacTBOP
ryapa Ha MaHUQOJIb BcachiBaHUs. ViMeeTcst 00paTHBIC KIlalmaHbl, U30JUPYIOIINE HACOCHI OT
pesepByapa. [Ipu HU3KHX TeMIepaTypax HacOChl MOTYT 000TPEBAThCsl OT CUCTEMBI OXJIAXKICHUS
nsuratens maccu. CKoOpocTh nmojaun kaxaoro Hacoca — ot 5 1o 100 n B Munyty. Hacocel mogatot
pacTBOp uepe3 KOPHOIHCOB pacxogomep. Oba Hacoca MOTYT PETyIUpOBaThCA KaK BPYUHYIO, TaK U
aBToMaTnueckd. Hacockl IMPOMBIBAOTCA AU3CJIbHBIM TOIIJIMBOM M3 OTACIILHOT'O 6aKa.

XuMHYeCKHI HACOC

YcTaHaBIMBIEH TONOJHUTENbHBIN XUMUYECKHI HACOC C IPUBOJOM OT TUAPOCUCTEMBI JIJIs
MNEPCKAYKU pCarcHTOB U3 BHCIIHECIO UICTOYHUKA. C HuMm YCTaHaBJIMBACTCA KOpI/IOJII/ICOBI)If/'I
pacxonomep. Hacoc paboTaeT B pydHOM HITM aBTOMAaTHIECKOM pPeKUMax ¢ rmoaadeit ot 1 qo 30
J/MUH.

Ka6una oneparopa

YcTaHaBlIMBIEHa C3a/11 pe3epByapa U 00ecreynBaeT OnepaTopy MOJIHbINA 0030p paboyeii 30HbI U
yrpaieHue arperatoM. KaGuna o6orpeBaercs OT CUCTEMBbI OXJIAXKICHUS ABUTATEIsL.

Ianeas ynpasiaenus

JlaBneHue macna B JBUraresne

Temneparypa B ABUTaTee

VYpoBens ToruBa B 6ake

TemnepaTypa ruipaBIuKu

JlaBneHue B ruIpaBIuKU

BennunHa noiayn 1 cymMMapHO€ BCachblBaHUE
Temnepatypa daronna

Yposens pH

YpoBeHb 3aM0JHEHUS

CKopocCThb ITOTOKA [TOIaYU ¥ CyMMapHas nojaqa
BsizkocTe npu nogave

CKopocTh ITo1aun pacTBOpa ryapa u CymMmaTop
YpoBeHb B HAKOMUTEIBHOM Oake ryapa
CKopocTb 1101a4l XUMPEAreHTOB U CYyMMAaTOop

ABapuiiHas OCTaHOBKa



CkopocTb nmojauu 6JaeHepa 1 CyMMaTop

Jasnenne B Hacoce I'PII1

Cucrema odorpena

CucreMa npeBapUTEIBLHOTO HarpeBa OXJIaXKJaroLel sxuakoctu aurarens maccu WEBASTO .
OnexTpooborpeBareis pydamku apurarens 220 V

DneKTpoodorpeBareslb aKKyMyJIATOPHOTo oTceka 220V

DnekTpooborpeBarenb kaprepa apurarens 220V

DnekTpooborpeBarens ruapodaka 220V.






5. YcTraHoBKa moAa4u CHINMYYHX BelIeCTB

I'abapuTHBIH YepTER

(=
=

1552 1630 30 1450 1,00

1180
HA2py3Ka Ha ocCb: 5.500 kg 5.500 kg 5.650 kg 5.650 kg
(axle load)

HOMep waccw WDB 932336 IL 508 267
(chassis number)

noaHba Bec: 22,300 kg

Cwelght)

Texrunueckasi XapaKTepuCTHKA:

Arperat NpurojieH st HelpepbIBHON KCILTyaTallii B YCIOBUSAX IEPECEUCHHON MECTHOCTH B
aBTOHOMHOM pexume. MiMeeT HU3Ku ypoBeHb BUOpaIuiil U nryma npu padoTe, cCoOOCTBEHHOE
HOYHOe ocBetieHue. [Ipuaumaer u pasrpykaet B 6sieHaep 10 60 TOHH MpoIIaHTa.

BHUMAHME: no aBronoporam Poccuiickoit @enepanun pa3peniaercs nepeBo3uTh He 0oJiee
25 TOHH MPONIAHTA.

COCTAB OBOPYJTOBAHUA



1. TIACCH

Mozxens: Mercedes-Benz Actros

Tum : 4141 AK

®opmyna : 8X8

Momgocts asurarens: 410 i.c.

Bec u packnanaka nmo moctam: 44.0 Tounsi (9.0/9.0/13.0/13.0)
Topmo3Has cucteMa: 6apabaHHasi Ha IEPETHEM U 3aIHEM MOCTax
HBurarens V6, LA, 320 kB1/435 1n.c., 1800 06/Mun

Kabuna: L (6onpimas)

Tomnusneii 6ak: 1 000 1

IMutanue: 24 V

2. PEEPBYAP I IPOIIITAHTA

e OO6mas BMecTUMOCTH — 60 ToHH (mpu TnoTHOCTH 1700 KI/M3, IBYXCEKIIMOHHBIH (3a1Hss
cekius BMeniaeT 60% mnepeBo3uMoro rpysa), 3aKphIThIi, Ha IIaCCH.

e Hmeercs MakcHMaIbHO BO3MOXKHOE KOJITUYECTBO (KpaTHOE TPEM) 3arPy30UYHBIX JTFOKOB
pazmepom 600 x 600 Mm.

e JlecTHuIia.
e Tpan u3 roppupoBaHHOTO MeTaIa C MOPYYHSAMHU Ha KPBIIIE 110 BCEil ATTMHE pe3epByapa.

e 3ajgHue pa3rpy304HbIe kKenola ¢ IMIPaBINYEeCKUMU CTBOPKAMH B 33lHEN YacTH pe3epByapa.
XKenoba nMEIOT MEXaHUYECKUE 3aMKH JUISI TEpEMEIIEeHUs Ha OOJIbIINE PACCTOSHUS.

VYnpasnenue xeno0aMu HaXOAUTCA B 3a/iHEN YacTu ycTaHOBKU. O0OecreunBaeT MIaBHYIO BHITPY3KY
IpoImnaHTa B OJeH iep NpH BbINoNHEeHUH orneparuii mo I'PII.

MuHrManbHas BBICOTa HaJI 3eMJICH MpH MOAHATOM OyHKepe — He Oonee 1 M.

PesepByap moHMMAaETCs B HY’)KHOE Pa3rpy304HOE MOJOKEHHE C IIOMOLIBIO THAPOLMIMHAPA
HmeeTcst BO3MOXKHOCTD (pUKcCaIK pe3epByapa B MOJHATOM MOJIOKEHUU.

HwMmeert yeTsIpe ayTpurepa Ui IpUAAHNS JONOJIHATEIBHON YCTOMYUBOCTH YCTAHOBKE IIPH
pasrpyske, 10 J1Ba CIepe Iy U c3a/id, KOTOpble YCTaHABIMBAIOTCS 0 Hayasia paboThl, ecil B OyHKepe
MMeeTCsl He MeHee 15 TOHH mpormaHTa.

3. THAPABJIMYECKASA CUCTEMA



[TpuBoAMTCS B NeiiCTBHE TUAPABIMYECKIUM HacocoM ¢ npuBojoM oT KOM miaccu u obecriednBaer
paboTy cienyromux y3JI0B arperara:

- [JIaBHBIN MObEMHBIN IIHIIMHAP pe3epByapa
- UIAJIMHPBI OTKPBITHS JKEI000B
- UWJIMHJIP MOobeMa Kentoba
- ayTpUTTEPbI
['uapaBnuyeckas cucremMa COKEPIKUT:
e JIBOITHOE yIpaBjeHHE Ha 000MX OOpTax B 3aJHEH YaCTH LIACCH.
e ruApPoOaK 3aKPEIIeH Ha paMe IIACCU U UMEET YPOBHEMEPHI C IBYX CTOPOH.
e  BCE I'MJPOILIAHTH 3aKPEIUICHBI BO M30€KaHNE UCTHPAHUSI O TIOJABMKHBIC YAaCTH arperara.

e BCE HEOOXOTUMBIME pacIpe/leUTEIbHbBIE YCTPONCTBA, KIaaHbl, (PHUIBTPH © MAHOMETPHI.

4. TEIIOU30JIA10UA

- CucreMa mpeIBapUTEIIbHOTO HarpeBa oXJaxaaroniei skuakoctu npuratens maccu WEBASTO
Tpy6onpoBoa ajist 0TOOpa Temia U3 CUCTEMbI OXJIAXKACHUS ABUTATEIS JIJIs1 000TPEBa UHBIX CHUCTEM.

- OGorpeBarenb ruapodaka.

- DIIeKTPOBOSHOM 0oo0orpeBarens pyodaiiku asurarens 220 V
- DneKTpooborpeBaTeb aKKyMyJIITOpHOTO oTceka 220V

- DnexTpooborpesaresns kaptepa asurarens 220V

- DnekTpooborpeBaTens ruapodaka.220V.



6. Ctanuusi cO0pa M KOHTPOJISAA JAHHBIX

I'abapuTHBIH YepTER

[
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6280

1450
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2218

11500

Ha2py3Ka Ha ocb: 7.300 kg
(axle load)

Hdepy3ka Ha ocb: 11.200 kg

(axle load)

HOoMep waccu: WDB9301831L522249
(chassis number)

noaHbn Bec: 18.500 kg

(weight)

2550

ABToMoOmabHOe maccu: Mercedes Benz 3232 AK 6x6

JBurarens V8 235 kBt., EURO V

Tpancmuccus:mexanuueckas, 16 ckopoctei

Harpyska na nepeanioro ocb 9000 kr

Harpyska Ha 3agaue ocu 13000 kr

Pazmep nokpsimek 14.00 R20, ogHockaTHast OIIMHOBKA




Jln3eapHOe TOILIMBO
Cucrema oborpesa: Webasto , o6orpesarens 220 V
KonTeiinep (0/10k-00Kc)

B 6110k-00KCe pacrionararoTcsi TCS BCE OpTaHbl YIIPaBICHHS, TPUOOPHI M KOMITLIOTEPHI IS pabOTHI
umxkenepa no ['PII. [Tomemenne nmeeT crieayromniue rabapuThl: BeicoTa 2.16 M, mupuHa: 2.55 M,
mnHa 9.0 M

[Tomerienue nenuTcs Ha ABE KOMHATHI: oaHa A ynpasienus ['PI1, a Bropas — maboparopus I'PIT ¢
Heo0XoauMbIM 00opyaoBaHueM. [loMerienne nosHOCTEI0 U30JIMPOBAHO OT OKPYXKAKOILEH cpelibl.
HmeeTcs Tpu OKHA U 3anMpacMast 1BEpb C JIECTHULIEH, OCBEILIEHUE U CETh C BBIKJIIOYATEIAMU U
po3eTkaMu, Bca HeoOxoanMas Juist paboTsl Mebenb. Ha oy ycToifunBoe K MCTUPAHUIO TIOKPBITHE.
CHapyXu yCTaHOBJICHBI 3allipaeMble SIIMKH U1 XpaHEHUs KaTyIIeK ¢ KabeaeM, HHCTPYMEHTa U
JPYTUX BCIIOMOTaTEJIbHBIX U U3MEPUTEIbHBIX YCTPOICTB U MPUCIOCOOIEHUI.

CHap}/')KI/I KaOHHBI YCTAHOBJICHBI CUTHAJIBHBIC U Fa6apI/ITHLIe OrHH U 4 PEryjaupyemMbiC IPOKECKTOPa
pacCCAHHO-HAIIPABJICHHOI'O JICUCTBUS.

Baeninue coeqHeHNA

Ha ycranoBke mpemycMoTpeH mkad Uit XpaHEeHUs KaTyIek ¢ KadeieM, IpeIHa3HauYCHHBIM JIJIs
MOJICOeIMHEHUS TUTAHKH € Pa3bEMaMH K CIEAYIOLeMYy 000pYAOBaHUIO U IPHOOpaM:

- IOAKIOYCHHUA JaTYHKa IIJIOTHOCTH

- IOAK/IIOYCHHUA JaTYHNKa pr6HOFO JaBJICHUA

- HIOAKIIOYCHHUA JaTYHNKa 3aTPY6HOFO JAaBJICHUA

- IOAKIFOYCHHUA JaTUYUKa pacXoJa Ha BBIXO/C CMCCI/ITCJ'ISI'6J'ICHI[epa
- IOAKIFOYCHHUA JaTYUKa TCMIICPATYPhI

Bce kaOenbHbIE TOKIIOUEHHUS] COOTBETCTBYIOT TSKEIBIM U 0CO00 TAKEIBIM YCIOBUIM
sKkcIutyaranuu. KabenbHble pa3bEMbI MOAKIIOUEHBI K COOTBETCTBYIOLIEMY 000PYA0BaHUIO,
YCTaHOBJIEHHOMY BHYTPH YCTaHOBKH.

Kabenu u kaTymku

BuyTpu 6510K-60KCca ycTaHOBJIEH 3anupaeMblii mKad ¢ 4 kaOelnbHBIMU KaTyIIKaMU, Ha KaX10H U3
KOTOpBIX uMeeTcs 40 MeTpoB kalesst ISl MOAKIIYEHHSI pa3IMuHbIX YCTPOUCTB K cuctemMe cOopa
naHHbIX. KaTymiku ocHaleHsl IpOYHBIMU CHCTEMaMU HAMOTKH U oniopamu. B koMIiekre ¢ 3TuMu
KaTyIIKaMH HaXxOoJATCA 3 AJIEKTPUYECKUX JaTYNKa BBICOKOTO JaBJICHHUS.

I'enepatop

I'eneparop momutHoCThIO 30 KVA npuBonutcs ot KOMa neurarens maccu. [Ipenqnaznader mist
ABTOHOMHOTO TTUTaHUs BCET0 000pya0BaHMs OJI0K-00Kca. IMEI0TCsl BHEIITHUE PO3ETKH IS
TIOJIKJTFOUCHUS IPYTUX MMOTPEOUTENCH TUTaHUS.

TexHnuueckas xapaktepuctuka reaeparopa: 400 B, 29 A, 50 I'g



Opransl ynpasieHusi TEHEPATOPOM HaXOAATCSI B KOMHATE YIIPaBJICHHUS.

Cucrema 6ecnepe60171Horo IMUTAaHUA TapaHTHUPYET OT IMOTCPU HCHHBIX JAaHHBIX Ha KOMIIBIOTEPEC B
cirydae c00s B cUCTEME IMUTAHUS.

HenTp ynpasiaenus I'PIT

ITanens YIIPpaBJICHHUSA IMO3BOJIACT YIIPABIATH OJHOBPEMEHHO IIECTHHO HACOCHBIMHU YCTAaHOBKAMU
I'PII. I[J'IH OTOro0 Ma”HeJb ACIMUTCA Ha IIECTh CCKTOPOB, B KAXKJIOM U3 KOTOPLIX PasMEIAr0TCA
CICAYIOMIUE 3JIEMCHTHI:

OpraHbl ynpaBJieHUs
JPOCEITbHAS 3aCIIOHKA JIBUTATEIIS

MEPEKITI0YATENh CKOPOCTH TPAHCMHUCCUHT

BBIKJTIOYATEIh OJOKUPOBKH 3aMeITTUTENs

BBIKJTFOYATEIh TUTAHUS

TOPMO3 TPAHCMHUCCUU

aBapHﬁHaﬂ OCTAaHOBKa ABHUTATCIIA

mTaTHas OCTaHOBKA ABUTAaTCIIsL

MPOBEpPKa UHANKATOPOB

MyCK JIBUTaTeNs

HACOC CMa3KH TPAHCMHUCCHH

cOpOC YCTAaHOBKH aBapUHHOTO JTaBJICHUS

NpUOOPHI U MHAUKATOPBI

HOpMasbHasi paboTa JIBUTaTelNs

HOpMasbHasi paboTa TPEXIUTYHKEPHOT'O Hacoca

HOpMaJIbHasi paboTa TPAHCMUCCHH

HETOJIaJIKK B Pa0OTE CUCTEMBI

cTaTyc ruapoTrpancopmaropa

TaxoMeTp OOPTOBOTO JBUTATENS

JABJICHHUE B TPEXIUIYHKEPHOM HACOCE C MOAYJIEM 3aIllUThI OT MPEBbIIICHUS AaBICHUS
pacxosioMep TPEXIUIYHKEPHOT0 Hacoca

00muii 00beM, MPOKaYaHHBIN Yepe3 TPEXIUTYH)KEPHBIH HACOC

Ha Bcex mpubopax UMEIOTCsI COOTBETCTBYIOIINE HAIITHCH.



[Tanens ynpaBieHUss MOHTUPYETCS IO OOKOBBIM OKHOM JJISl TOTO, YTOOBI OIIEPaTOp MOT
Habmronate 3a ['PI1. [aHens uMeeT HapYKHBIH BHIXO/.

IIaneas craryca pador

YcraHoBeHa U1 OTOOpayKeHHsI BCEX HEOOXOIMMBIX IaHHBIX 0 paboTte OieHzaepa,
THAPATallMOHHOTO arperaTa, MalluHbl 101241 XUMHYECKUX PEareHTOB M BHEITHUX JaHHBIX O
nasneHnu. [1o3BomseT ocymecTBIsATh IEPenporpaMMUPOBaHIE PAdOT U KATMOPOBKY BCEX
arperaToB. [lanenb BbIAaET TaHHBIE HA OOPTOBO KOMITBbIOTED AJIsi cOOopa HH(pOpMaIK U
yIpaBiieHUs] paboTaMu.

CrarycHas naHenb OTrpajyupoBaHa B METPUUYECKOM U OpUTAHCKOM cucTeMe.
KomnbroTepsbl 1 mporpaMmMHoe odecrnieyeHune

Ha YCTAHOBKE CMOHTHUPOBAHO CICAYIOIICC KOMIIBIOTCPHOC U aAlllIapaTHOC O60py,HOBaHI/Ie. CnenyeT
OTMCTHUTB, YTO JAHHOC O60py,HOBaHI/IC 6yneT CMOHTHUPOBAHO Ha MPOTUBOYAAPHBIX KPCIICKHBIX
QJICMCHTAX AJIA UCKIIIOYCHUS €TI0 IMTOBPECIKACHUA BO BPECMA TPAHCIIOPTUPOBKH.

Komnbrorepbi

Y cTaHaBIMBIIEHB! ABA IPOMBILIUICHHBIX KOMIIBIOTEPA. [1€pBBIi MPOMBIIIIIEHHBIN KOMIIBIOTED
("Kommbrotep /it c6opa JaHHBIX'") HCIIONB3YETCS A1l OTOOpaXKeHHUs MHPOPMALIUU B pEaTbHOM
MaciTade BpeMeHH U OCTPOECHHUS I'pa)MKOB BBEJICHHbBIX JAHHBIX, a TAKKE IS IPYTUX
BCIIOMOTaTeNbHbIX (PyHKIMH. pyroif MpOMBIIITIEHHbBIH KOMIBIOTEP MPEACTaBIAET COO0M
"MHxeHepHBI KOMIBIOTEP" U CITYXKUT AJIs McTosib3oBaHus [Iporpammbl MHTEHCHDUKALIUN
CKBaXHHbI. 002 3TUX KOMIIBIOTEPA SABJISIOTCS MOTHOCTHIO B3aMMO3aMEHSIEMbIMHU B CITyyae BbIX0/1a
U3 CTPOSl OJTHOTO U3 HHUX.

OO0opynoBanue 1l pacne4aTku

I[J'IH HCIIOJIb30BAHUS C YKA3aHHBIM BbIIIC KOMITBIOTCPHBIM O60py&0BaHI/IeM YCTAHOBJICHO
cJIeayromee O60py,[[OBaHI/Ie AJIs1 BBIBOAA TBECPABIX KOHHﬁ, O6GCH6‘{I/IB8.IOH_ICG TOYHOC
JAOKYMCHTHUPOBAHUC NAHHBIX JJISI MHKCHCPOB 3dKa34YHKa 110 3aBCPIICHHUN pa60T 10 TUAPOPA3PLIBY
iacra.

- OJIVH Jla3epHbIN IIBETHON nipuHTep Popmara A-4 ¢ pyHKIUEH PakcuMue.
CucremMa cBsI3H

CucremMy cBsI3u 00€CIIEUNBAETCS CAMUM 3aKa34UMKOM, U JIOJKHA ObITh UM cepTU(UIIMpOBaHA IS
Poccun.

KoMmuieKT py4HOro v 31eKTPOHHOI0 HHCTPYMEHTA

[TonHbI HabOp PyYHOTO MHCTPYMEHTA YIIaKOBAH B MOPTATUBHBIN sIUK. B HEM conepxutcs
MHCTPYMEHT, HEOOXOAMMBII TI0JIEBOMY IIEPCOHAILY NPU MPOBEJCHUHN INIAHOBOTO TEXHUYECKOTO
o0city’)kuBaHUs. B KOMIUIEKT BXOAST ClIEAYIOIINE HHCTPYMEHTBI:

- KoMIUIeKT yHMBEpCAIbHBIX MIECTUTPAHHBIX KIIIOYEH, 9 IIT.
- KoMIIJIEKT peryampoBOYHOr0 MHCTPYMEHTA, 2 YHUBEPCAIbHBIX HHCTPYMEHTA

- [lonupoBanbHbII HHCTPYMEHT, KOHTAKTHOT'O THIIA, 3 IIT. B KOMIUIEKTE



- Kanbkynsitop A nepeBoja Ar0MOB B METPUYECKYIO CUCTEMY MEP

- Kepnep, nakoneunuk 3/32 mroiima

- OGXMMHON UHCTPYMEHT, C BUHTOPE30M / 3aUUCTUTENIEM IIPOBOIOB

- lyn - Tonmmuuaomep, 11 mactux

- Monotok, kpyriblii, roioBka maccoit 0,11 kr.

- PykosTKa 115 eCTUTpaHHbIX, IIUIMIIEBBIX U TA€UHBIX KIIIOYEH, 3 IroiMa

- PykosTka 115 eCTUrpaHHbIX, IIUIMIIEBBIX U TACUHBIX KIIIOYeH, 4 nroima

- KoMITJIEeKT KOPOTKUX IIECTUTPAHHBIX KITFOUEH (METPHUECKHX )

- Cxkpebok

- MHOroyHKIIMOHAIbHBIN HOXK, 3JIEKTPOTEXHUUECKU

- 3yboBpauebHOE 3epKablie

- HaGop rosoBok, 9 mr., ot 3/16 no 10.1/2 aroiima

- HoxHuU1IBI, 27IEKTPOTEXHUUECKUE

- KoMmiekT numMieBbIxX Kirouen, 6 mt., 0,048-0,096 nroiima

- [Ipucniocobiienus 7151 CheMa U YCTaHOBKH TIPYKUH

- [Tastmpamk, 220 B

- MHCTpyMEHT 715 masiibHBIX paboT

- llleTka st masuIbHBIX pabOT

- [Ipunon

- [lunuer, peBepcuBHbIN, 4.3/4 aroiima

- [Ipucniocobnenue 11 3a4UCTKH/PE3KU TPOBOJIOB, C PETYIUPYEMBIM (PUKCATOPOM
- PazBoniHOM K104, 4 TFOMMa

- Pa3BonHOM KJTF0Y, 8 IIOMMOB

- KoMriekT kitodeit, roJoBKYU Mo pyKosSITKY 1/4 mroiiMa ¢ TPEoTKOM, BOPOTKOM U YAJIMHUTEISIMU
- KoMIIIeKT poKKOBBIX KIIFOYEH, 8 MIT.

- Konreiinep tuna "auruiomar” co cbeMHBIMU NOJAOHAMU AJI1 UHCTPYMEHTA
- MynbTUMETpP B IPOMBIIIEHHOM HCITOJTHEHUHU

- Umurtarop pacxomomepa

- [TopTaTuBHBI# 0JI0K KATMOPOBKHA U3MEPHUTEIBHBIX TIPUOOPOB



JlabopaTopus

Jlaboparopus uMeeT ABephb U ATUHHBIN cToJ. Bee maboparopHoe o0opyioBaHUE — ITOCTABIISAETCS
3aKa3YHKOM.

Tenaouszonsauus
B o6opynoBanme mo 060rpeBy yCTaHOBKH BXOIUT:

Cucrema npeBapuTENFHOTO HarpeBa oxyaxjaaronien xuakoctu apurarens maccu WEBASTO
TpyOomnpoBoa it 0TOOpa TEMIa U3 CUCTEMbI OXJIAKICHUS ABUTaTeNs 17151 000TpeBa UHBIX CUCTEM.

- OGorpeBarens ruaIpoOaKa.

- DIIeKTPOBOSTHOM 0oo0orpeBarens pyodaiiku asurarens 220 V

- DneKkTpooborpeBareb aKKyMyIsTOpHOTo oTceka 220V

- DnekTpooborpeBarenb kaprepa nsurarens 220V

- DiekTpooborpeBaress ruapodaka.220V

Ob6orpeB 0110k-00Kca:

- 2 a obrpepatens 10 kBT ¢ 3anuTKON OT CHCTEMBI OXJIAXKACHUS ABUTATEIIS

-4-e oborpesarens no 2 kBt Ha 220 V






7. YcTaHOBKA NPeABAPUTEJIBbHOI0 HATPEBA BOAbI

I'abapuTHBIH YepTEx

Jad T 1630

4000

pasil

| 463 1430 45
1%0
HO2pYy3Ka Ha ocb: 11.120 kg HO2py3ka Ha ocb: 14,080 kg
(axle load) (axle load)
HoMep Waccu: WDB 8323361L516251
(chassis number)
nonHoll Bec: 25.200 kg
(weight)
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ABToMoOmiabHoe maceu: Mercedes Benz 4141 AK 8x8

JBurarens V6 300 kBT, 1800 06/mun., EURO V

Kopo0Oka or6opa momrHoctit MB 125-11B/2C

TopmosHas cucrema: OapabaHHas Ha TIEpEHEM H 3aTHEM MOCTaX

Harpyska na nepennaue ocu 18,0 T (9/9)




Harpy3ska na 3agaue ocu 26,0 T (13/13)

Pazmep mokpeimex 14.00 R20

BMmectumocTteTomuBHoro 6aka 1000 1., 1u3enpHOe TOIUIMBO
[Muranue: 24 V

O6orpes: oborpeBarens Webasto uist Burarens, mpeaBapuTeIbHbIA HAarpeB TOIUIMBa 1 Macia 220
VvV

Konreiinep

TennouzonupoBanublil koHTeHEP 7050%x2500x2540 MM, MOASIPHOTO UCTIOTHEHUS C JBOMHOM
ciyxeOHOI1 3a1Hel Bepbio U paboueii [Bepbio cipaBa. KoHTeiiHep 00orpeBaeTcs YeThIpbMsI
ANEKTPUYECKUMHU 000TpeBaTeNs MU, MOITHOCTHIO 2 KBT kaxapiid. imeetcs ocBelieHue A BeeHUs
KPYTJIIOCYTOYHBIX paboT.

IenTpobexublii HACOC

Tun: perynupyemsiii, 4°x4”

ITogaua 2 m3/yac, nasnenne 0,3 Mlla

BoponarpesarenbHbIA KOTE

Marepuan — craib

Monens S 825L-2500xBt (Mmonepuu3arus no 2800 kBT)

[TpuGop ynpasnenus HS 4212

KoMmrutekramus Ha city4ail aBapuitHOM CUTyaluu

[MpousBoautens: Buderus

[Torpebnser okono 200 J1 TOIUIMBA B Yac, B 3aBUCUMOCTH OT peXUMa paboThI
I'openxka nJist AKHIKOT0 TOIJIMBA

Tun - MHOrOCTYneHuaTas (POpCyHKa C MOHUKEHHBIM YPOBHEM HIyMa.
Momnocts 710-3560 kBt

[Mpoussoautens: Riello

Boponoaarmomue nuiaHru

2 WT.: BcachIBaOmui 1 HarmopHseIi nutadr, DN 100

Jnuna - 4m

Maura nis ¢poHapeii ocBelleHUs



Tumn: nHeBMaTH4ecKas MayTa

BricoTa B paboveM MoOJ0KEHHH M,

KonunuectBo cBeTmiibHUKOB: 4x400 BT
[TpousBoauTens: Fireco

I'enepatop

Pacnionoxxenue: MexpaMHBIN T€HEPATOP

Momnocts 30 kVA

[TpuBoa: OT KOPOOKK 0TOOpPA MOLTHOCTH OCPEACTBOM KOJIGHYATOTO Baja
IyabT ynpasaenus

Crolika 13 Hep>KaBeIolen CTanu

¢ ycTpoiicTBamu cOopa u oTobpaxenust UHGpopoMaIuu:
* TEeMIIeparypa

* ABTOMAaTU4ECKUH WU PYYHOU PEXUM

* IaBJICHHE IIEHTPOOEIKHOTO Hacoca

* KOHTPOJIb TAPAMETPOB TE€HEPATOP

* KOHTPOJIb TAPAMETPOB KUIKOCTH

* 10J1a4a U YPOBEHb BOJbI

® aBapI/II\/JIHBIG HHIUKAaTOPbI



8. biiok MmaHu(}0JIBI0B

O6H_[I/Ie TEXHUYECCKNEC XapaKTCPUCTUKH 070Ka MaHI/I(bOJ'IBI[OB IMPEACTABJICHEI Ta6J'II/II_[e .

Haznauenwne rnapamMeTpa Ujin XapaKTCPUuCTUKU

3HayeHue
napameTpa Ui

XapaKTePUCTUKU
TexHuueckue xapakTepUCTHKHU 010ka MaHU(OIIBIOB
Macca, kr 10000
MaxkcuManpHOe pabodee AaBiieHHEe B MaHU(OIIbE BRICOKOTO naBieHwus, MIla 105
JlaBnenue ucneiTanus (macmoptHoe), MIla 157,5
MakcumanbHoOe pabouee JaBjacHUue B MaHU(OJIbIe HU3KOTOo aaBineHus, Mlla 0,6
JlaBrenne ucnpitanus, Ml la 1,0
Y COBHBIN MPOX0A TPYOOIIPOBOOB MaHU(DOIBI0B BEICOKOTO JIaBIIEHUS, IIONM 3" (80)
(Mm)
VY CnoBHBIN MPOX01 TPYOOIPOBOIOB MaHH(OIIBIOB HU3KOTO AaBiacHuUs, oM (MMm) |47 (100)
OO11ee KOJIMYECTBO TOIKITFOYAEMBIX HACOCHBIX YCTAaHOBOK Or 1 106
OO611ee KOJMYECTBO BXOJIOB MOAKIIOUEHUS OJICHIEPOB 6
["aGaputHbie pa3Mepsl, MM, He OoJee:
- JUIMHA 6500
- IUpUHA 2290
- BBICOTA 2090
Komrnekryromme nzaenus
Tpy6a 3” fig. 1502 nnuna 2° (609 Mm), . 3
Tpy6a 3” fig. 1502 gymmna 4° (1219 mm), miT. 2
Tpy6a 3” fig. 1502 gymmuna 5° (1524 mm), miT. 6




Tpy06a 3” fig. 1502 nqnuna 10° (3048 mMm), 1IT. 8
Tpy6a 3” fig. 1502 nymmna 15° (4572 Mm), mT. 9
[lapaupHo-noBopotHoe ycTpoiictBo 3” Style 10 FXM fig.1502, mr. 10
[IapuupHO-moBOopoTHOE ycTpoiicTBo 37 Style 50 FXM fig.1502, mit. 2
[IapuupHO-1oBopoTHOE ycTpoiictBo 2 Style 50 FXM fig.1502, miT. 2
Tpoiinuk 2” fig.1502 FXMxF 2
Iepexoanuk 2" F fig.1502 na 3" M fig.1502 6
Pykas 4” 206 nnuna 4 M, 1mT. 10
Pykag 4” 206 nnuna 6 M, mT. 10
Pykas 2” 206 anuna 6 M, 10T. 1
ITpotexTop 3" M fig.1502 12
[Iporexkrop 2" M fig.1502 2
[Mporexrop 2" F fig.1502 15
ITpotextop 4" F fig.206 18
CrskHOM peMeHb ¢ HaTSHKHBIM yeTpoicTBOM Ratchet Tun A9 2,5/5 3

4. CocTaBHBIE YACTH

briox MaHn}oIBI0B COCTOUT U3 CIEAYIOIIMX KOMIIOHEHTOB (PUCYHOK 1):
1. Pama-canasku (pucynok 1, mos.1).

2. Manudonb HU3KOTO J1aBleHus (pUCYHOK 1, 1103.2).

3. Manuonb/ BBICOKOTO JIaBiIeHus (PUCYHOK 1, 1103.3).

4. Crennaxu ¢ Tpyoamu (pucyHok 1, no3.4).

5. KponmreitHsl ¢ mapHUPHBIMA COeAMHEHUS (PUCYHOK 1, 1103.5).

6. Ctoiika ¢ Tpybamu (puCyHOK 1, 1103.6).

7. Kop3una ¢ pykaBamu (pUCyHOK 1, 1103.7).
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Pucynok 1






Jlexnusa 4

CoBpemMeHHOe 000py/0BaHMe J1JISl BbINOJHEHUsI OypPOBbIX pa0doT Ha ru0koil kosioHHe HKT
NPH CTPOUTEIbCTBE U PEMOHTE CKBA:KMH 0T€4eCTBEHHOI0 MPOM3BO/ICTBA.

1.1. Ucropus co3nanus arperaToB

Wnes ucnionp3zoBanus kojoHHBI THOKUX TpyO (KI'T) a1t BEIMOTHEHUS OTIEpallUid TO3EMHOTO
pemonTta ckBaxxuH (ITPC) npeacrapnser co6oii MPUHIMITUATIBLHO HOBBINA MOAX0]T K PEIICHUIO
JTaHHOU TIpo0sieMbl. [Ipu 3TOM HE caMo MpeTIoKEeHNEe O MPUMEHEHUH OJTHOM CTLTONTHOM
HEIPEPHIBHON KOJIOHHBI BMECTO COOMpPAEMOM U3 OTACIBHBIX TPYO SBISIETCS HOBATOPCKHUM, a
peanu3anus cxem paboTocrocoOHOT0 000PYI0BaHUS B MOJ3EMHBIX YCIOBUSX.

Pabota ¢ HenmpephIBHOI KOJIOHHOM CTaIbHBIX TPYO OCJIOKHEHA TeM, YTO, KaK M3BECTHO,
JICUCTBYIOILIME HANIPSIKEHUS HE JOJKHBI PEBBIIIATH MPEAEIa YIPYTOCTH. ECin ke 3TO yClIoBUE HE
co0Jr01aeTCs, TO HU O KaKOM MPOYHOCTH MPU CTATUYECKOM HIIA LIUKIMUYECKUX HATPYKEHUIX
TOBOPUTH HE MPUXOJUTCA.

Peanuzanus cxem paboToCcrmocoOHOT0 000PYAOBaHUS CTajla BO3MOKHOW TOJIBKO TOCTIE PEIIeHUS
JIBYX TEXHUUYECKHX 3a/1au: 3TO CO3/IaHUE KOJIOHHBI THOKUX TPYO, 00JIaIaf0IINX JOCTATOYHO
BBICOKOM ITUKIIMYECKON MPOYHOCTHIO JaXKe 3a IPeeIlaMU YIIPYTOCTH, U TIPOMBICIIOBOTO
000pyIoBaHus1, 00ECIIEUNBAIOIIETO CIYCK U MOJABEM TaKOW KOJOHHBI B CKBAXHHY, a TAKXKe
BBITIOJTHEHHE BCEX HEOOXOAMMBIX TEXHOJIOTHYECKHX orepaiuii. B pesynbrare pemieHus 3Tux 3aaa4
MOSIBUJIACH HOBAsl TEXHOJIOTHUS IPOBEJCHHS OYPOBBIX pabOT U MOJ3€MHOTO PEMOHTA CKBa)KHH Ha
OCHOBE UCTIOJIb30BaHUs KOJIOHHBI HEMTPEPHIBHBIX THOKUX TPYO. [IprdeM nMeercst B BUAY HOBast
TEXHOJIOTHS BBIITOJIHEHHUS HE CITYCKOTIOITLEMHBIX OIIEpaIlnid, a BCEro Komruiekca padot. K HuM
OTHOCSITCS TIOJITOTOBKA 000PYTOBaHUS, BHITTOJIHEHUE ONEpPAIMii PEMOHTA WA OYPCHHS CKBAKHHBI 1
CBEPTHIBaHUE KOMILIEKCA 000PYIOBAHHS.

B 50-x ronax H.B. bornanoBeiM Ob110 MPeIoKEHO UCIIOJIb30BATh KOJIOHHBI THOKUX TPYO JUIst
CIIyCKa B CKBa)XHMHY JIEKTPOIIOTPYKHOI0 LIEHTpOoOeKHOT0 Hacoca. [Ipu 3ToM kabeib, MUTaroIui
MOTPYXHOU AJIEKTPOABUraTelNb, PACIIONarajics BHyTpU KOJIOHHBI THOKNX TpyO. [TonobHoe pemenue
MIO3BOJISIO HE TOJIBKO YCKOPUTH ITPOLIECC BBIOJIHEHUS CITYCKONIOABEMHBIX ONEpaliil IpU CMEHE
Hacoca, HO U 00ecIreunBajl COXPaHHOCTb Ka0els IpU 3KCITyaTallui UCKPUBJICHHBIX CKBAXKHH.
OpHaKo MpakTHUECKas pean3alis 3TOro NPeIoKEeHUs B CKOJIbKO-HUOYIb IIUPOKUX
IPOMBIIIICHHBIX MaciTabax B TO BpeMs ObLIa HepeaslbHa.

Torna sxe ObUTH pa3paboTaHbl U I0BEIEHBI 0 MPAKTUYECKOTO BHEPEHUS KOHCTPYKIIMH OypPOBBIX
YCTAHOBOK C MPUMEHEHUEM HEIPEPHIBHBIX KOJOHH 'MOKHNX TpyO — mtanrokadenei. 1o cymecTsy,
OHU TPEJCTaBIIUIN COO0H pe3nHOMEeTaJUIMYEeCKHe pykaBa Oobuioro auamerpa. PaboTsl mo ux
CO3JJAHHUIO TIPOBOJIIIN, B YACTHOCTH, criennanucTel @pannun u Hameil crpadsl. COBMECTHBIE
UCTIBITAaHWS OCYIIECTBIISUIA Ha ONBITHON OypOBOW YCTaHOBKE, OHAKO B CHITY PsAAa HPUYMH UX
IPOMBIIIUICHHOE BHEIPEHUE HE COCTOSIOCH.



Tem He MeHee, U y Hac B CTpaHe, U 3a pyOeKOM MPOI0JDKAIN pa3pabaTeiBaTh 000PYAOBaHUE
no00HOT0 Ki1acca. YiKe MepBble MPOOHbBIE €r0 BapUaHTHI MOKA3aJIH, YTO, HECMOTPS HAa OYEBHIHYIO
IPOCTOTY CAMOTO MPHHIIUIIA HOBOM TEXHOJIOTHH MPOBEICHUS MTOA3EMHOTO PEMOHTA, €T0
peanu3anys TpeOyeT co3JaHHs MAIllMH HOBOT'O THUIIA, paHEee HE CYIIECTBOBABIIUX U HE UMEBILUX
aHAJIOTOB HU B OJTHOW OTpaciu MammHocTpoeHus. Eme Oomnbiryto mpobiemMy npeacTaBisiia
pa3pabOTKa TEXHOJIOTHH M3TOTOBIICHUS THOKHUX TPYO, MPOYHOCTH U JOJITOBEYHOCTH KOTOPBIX
COOTBETCTBOBAIM OBl YCIOBUSM X KCILTyaTaIlUH.

Kak u mo0oe HoOBOe HarpaBiieHHE TEXHUKH, 000PYI0BaHKE C IPUMEHEHHEM KOJIOHH THOKUX TPYO U
TEXHOJIOTHsSI MX IPOU3BOJICTBA CO3/IaBAIUCH HE Ha ITycToM Mecte. K 3ToMy MOMeHTy yxe
CYILIECTBOBAJIM MAIIIMHBI JUIS CITyCKa B CKBOXHHY TI0/1 IaBJIicHHEM Kaleis u Tpy0. bbutu
pa3paboTaHbl TEXHOJIOTHU IIPOM3BOJICTBA IEKTPOCBApHbIX TpyO. Ho co3manue peansHO
JICUCTBYIOIIMX MAIIMH U 000pYI0BaHHs, pACCMAaTPUBAEMBIX HAMH, JIa)KE Ha OCHOBE Y)KE
HMCIOIIUXCA KOHCTPYKTOPCKUX U TCXHOJIOT'MYCCKUX peHICHI/Iﬁ HOTp€6OBaJIO IMPOBCACHUA
OTPOMHOTO 00beMa paboT.

B 06mux yeprax mpocieauTs HCTOPUIO CO3AHUS 3TOr0 BUa 000PYAOBaHHUS MOXKHO HAa OCHOBE
naTeHToB (noay4yeHHbIX npexse Becero B CILIA u Poccun), ykazannbix B [Ipunosxenun.

CocrosiH1e, B KOTOPOM HaxoAaTcsl pa3paboTKa, U3rOTOBICHHUE U SKCILTyaTalus 000pyA0BaHUs ¢
HCTIOJIb30BaHUEM KOJIOHHBI THOKUX TPYO B HAIleH CTpaHe TPaIUIIMOHHO KaK U JJIs II0O0r0 HOBOTO
HaIpaBJICHUS Pa3BUTHS TEXHUKHU U TeXHOJOTuU. C 0OIHON CTOPOHBI, Y HAC pa3paboTaHO TOCTATOUYHO
MHOT'O OPUTMHAJIBHBIX TEXHUYECKHUX PELICHUM, a C IPYTOM CTOPOHBI, UX BHEIPEHUE B
IIPOM3BOJICTBO OTCTAET B OTJIMYME OT aHAJIOTMYHBIX CUTYallull B 3apyOeKHbIX hrupmax.
HaxomnneHHsli nociaeHUuMH 0OJIBIION ONMBIT B 001aCTH MPOU3BOJCTBA U SKCILUTyaTalluu
000py10BaHUs MOJOOHOI0 TUIIA, a TAK)KE OTEYECTBEHHBIE HAPAOOTKH MO3BOJISIIOT C/IeNaTh BHIBOJI O
TOM, 4TO MIPUHLUIINAILHO BCE OCHOBHbIE TEXHUUECKUE BOIPOCH MOKHO CUUTATh PELICHHBIMU. B
HaCTOsIee BpeMs aripoOMpPOBaHbI B SKCIUTyaTallu pa3IMyHble KOHCTPYKTHBHBIE CXEMbI, UMEETCs
JI0CTaTOuHO OoJiblias 3neMeHTHas 0aza /i co3nanus arperatos [1]. Kpome Toro, pazpaboTtansl u
HCIIBITaAHBI PA3HBIC BAPHUAHTHI TEXHOJIOTHI BBITIOTHEHUS pa60T C UCIIOJIb30BAHUEM arperaTtoB
HOBOTO THMA. ECTECTBEHHO, UTO MPOIIECC COBEPIICHCTBOBAHMS U KOHCTPYKIIUI arperaTtos, U
peaTn3yeMbIX TEXHOJIOTHIA OyIeT MPOoI0KaAThHC.

1.2. OcHOBHbIE IpeNMYyLIeCTBA 000PY10BAHUS
€ NCNO0JIb30BAHHEM KOJIOHH THOKHUX TPYO

1 00J1aCTh €ro NpUMEHEeHH s

MupoBoii OIbIT IPUMEHEHUS KOJIOHH THOKUX TpyO HacuuThiBaeT 6onee 35 net. U, KoHe4HO, 3a 3TO
BpeMs ObUIM BBISBIICHBI M HEOIHOKPATHO MOATBEPKJAINCH HA IPAKTUKE IPEUMYIIIECTBA
UCIIOJIb30BAaHUS 3TONW TEXHOJIOIMH IPOBEAECHUS paboT M0 CPABHEHUIO C TpaAULIMOHHON. K HUM
OTHOCSITCA:

e oOecrieucHue FCpMECTHUYHOCTH YCThbA CKBA’KMHBI HA BCCX OTAllaX BBINIOJHCHUSA BHYTPHUCKBA)KMHHBIX
onepaunﬁ, Ha4YrHas C MOATrOTOBKH KOMILJICKCA PEMOHTHOT' O O60pyILOBaHHH, H BILIIOTH OO €0
CBCPThIBAHU,



® BO3MOXXHOCTh OCYIIECTBJICHHS Pa0OT B HE(TSIHBIX M Ta30BBIX CKBAXKMHAX 0€3 UX
MNpEaABAPUTCIIbHOTO INTYIICHHA,

® OTCYTCTBHE HEOOXOJIMMOCTH OCBOCHUS M BBI30BA IPUTOKA CKBaXKHH, B KOTOPBIX BBHITOJIHSIITUCH
paboTHI C UCTIOJL30BAaHUEM KOJIOHHBI THOKUX TPYO;

e 0€30I1aCHOCTD MTPOBEJICHUS CITYCKOIOILEMHBIX OMEPALIUiA, TaK KaK B JAHHOM CJIy4ae He HY>KHO
OCYIIIECTBIISITh CBUHUMBAHKE —Pa3BUHUYMBAHKIE PE3bOOBBIX COSAMHEHUN U MepeMEIIaTh HACOCHO-
kommpeccopubie Tpyosl (HKT) Ha MocTky;

® 3HAYUTEIBHOE YIyUIICHUE YCIOBUM TpyJa paOOTHUKOB OpUTajl MOA3EMHOTO PEMOHTA MPHU
BBITIOJIHEHUH BCETO KOMIUIEKCA ONIEPaLIUii;

® COKpAIllEHHE BPEMEHH IIPH CITyCKE U MOAbEME BHYTPUCKBAKUHHOTO 000py10BaHUS Ha
HPOEKTHYIO TI1yOHHY;

e oOecreyeHre BO3MOKHOCTH 6ypeHI/I$I, CITyCKa 3a00MHBIX HHCTPYMCHTOB 1 HpI/I60pOB, a TaKoKC
BBIINTOJIHCHH A onepaunﬁ IIOA3EMHOI'0 PEMOHTA B 'OPU30OHTAJIBHBIX U CUJIbHO MCKPHUBJICHHBIX
CKBa’)XHMHAax,

e coOmoieHne 6ojee BICOKUX TpeOOBaHUI B 001aCTH 3KOJIOTUH IIPU IPOBEAEHUH BCEX OIepanuii
10 PEMOHTY U OYpEHHIO CKBaYKUH, B YACTHOCTH, 3@ CUET MEHBIINX Pa3MEPOB KOMILIEKCOB
000py0BaHus )i ATUX LEJIel [0 CPaBHEHUIO C TPAJAULIMOHHBIMY;

® CYILIECTBEHHBIH SKOHOMHUYECKUH 3(h()EKT B pe3ynbTaTe MIPUMEHEHHs KOJIOHH TMOKUX TPYO Kak
IIPU PEMOHTE, TaK U NP MPOBEAECHUN OYpPOBBIX padoT.

Bce T npeumyiiiecTBa HOBOM TEXHOJIOTUN PEATTU3YIOTCS IPU BBIIIOJIHEHUH BUJIOB padoT,
YKa3aHHbIX B Ta0J. 1.1, B KOTOpOIl MpecTaBiIeHbl TaKKe OPUEHTHPOBOYHBIE 00BEMBI IPOBEICHHUS
KaXKIOW orepaluy 1o OTHOIIEHHUIO K 00111eMy 00beMy BceX padoT, BBIIOIHSIEMBIX 32 pyOEeKOM U B
Halllel CTpaHe.

B Hacrosiiiee Bpemst CielUaaIucTbl pa3InyHbIX GUPM €KETOIHO BBITOIHSIOT MOPSIIKa ThICSUN
orepanuil Ha CKBa)KMHaX C UCIOJIb30BAHUEM KOJIOHH T'MOKHX TPYO.

[Tpumensats KI'T Hauanu nist ocymiecTBaeHUs HanOoJiee MPOCTHIX onepanuii npu nposeaeanu [1PC
— OYHCTKHU KOJOHHBI TPYO 1 3a00€B OT MecyaHbIX MpoOoK. [Tpu BHEAPpEHNH TaHHOW TEXHOJIOTUH
ucnonbszoBainu KI'T ¢ HapyHbIM TuameTpoM 19 mM. B HacTosee Bpems co3naHbl 0ypoBbIe
YCTaHOBKH, paboTaromiye ¢ kojJoHHamu guamerpoMm 114,3 mm. Ipu nomonu KI'T ¢
MIPOMEKYTOUHBIMH 3HAUEHUSMHU JUAMETPOB B 3TOM quanasone (19 — 114,3 Mmm) MOKHO
OCYIIECTBIISAITh IPAKTHUECKHU BeCh HAOOP onepanuii MoI3eMHOTO PEMOHTA CKBAXHH U OypEeHHUS.
[TapannenbHO ¢ COBEPIIEHCTBOBAHUEM U CO3/IaHUEM HOBBIX TEXHOJIOTUH BBITIOJHEHUS
He(TEMPOMBICIIOBBIX Pa0dOT MO Pa3BUTHE U TEXHOJIOTHH U3TOTOBIICHUS THOKUX TPYO, a TakkKe
He(TEnPOMBICIOBOIO 000PYAOBAHUS U HHCTPYMEHTA, 00€CIeUNBAIOIIETO UX MPUMEHEHHE.

Tadonuma 1.1



Jloms kaXkaoro Buaa
B 5 pabot B o01ieM
B paboT Oamance, %
CllIAu  |Poccus
Kanana
[Tom3emMHBIN PEMOHT CKBAXKHH 95 100
B ToMm uuce:
yAaJIeHHE MpoOOK
B kostoHHe HKT 10 82,9
AJIEKTPOIIEHTPOOESIKHOTO HAcOca
B 3aTpyObe€ YCTAaHOBKH IITAHTOBOTO — 3,5
Hacoca
OUYHUCTKA 320051, MPOyBKA CKBAXKUH 50 6,7
a30TOM
KHCIIOTHast 00paboTKa 10 1
JIOBWJIbHBIE paOOTHI 13 1,74
[IEMEHTHUPOBAHUE CKBAXKHUH 5 —
KapoTax U nepdopanus 7 —
nepdoparus HKT — 2,4
BypeHne ropu30HTATBHBIX YYACTKOB 2 —
CTBOJIa CKBRXXHHBI U 3a0ypHUBaHUE
BTOPOT'O CTBOJIA
[Tpoune onepanun 3 —

IIpumeuanue. [Ipovepku B rpadax 03HAYAIOT, YTO ITH BUJIBI
pab6ot ¢ mpumenenuem KI'T He OCBOCHBI.

XapakTepHOH 0COOEHHOCTHIO MPOIIEcca COBEPIIIEHCTBOBAHMS TAHHOW TEXHOJIOTUH BEICHHS padoT U
000py/0BaHus AJis €€ pealn3aluu sBIsIeTCsS TO, YTO OCBOEHHUE 3TOM IPYIIbI 000PYAOBaHUS UIET
0oJsiee BHICOKUMU TEMITAMH, YEM B LI€JIOM BCE TPYIIBI MAIlIMH AJ1 00CTYKUBAHUS CKBAYKUH.
Ceityac MOXHO CKa3aTh, YTO HE()TEIPOMBICIIOBOE 000PYI0BaHUE, PEATH3YIOLIEe TPATULIOHHBIE
TEXHOJIOTUH, TTOJIONIUIO OUYeHb OJIM3KO K MpeJIesly CBOero coBepiieHcTBa. M obopynoBanue s
peanu3anuu TexHoJorui ¢ ucnonaszoBanueM KI'T sBisercs "mpopbiBoM", 00ecieYnBarOIIUM pe3-
Koe MoBbIIeHne 3()(HEeKTHBHOCTH MPOLIECCOB PEMOHTA U OypeHHs CKBaXXHH, 0COOEHHO IpU
MIPOBEJCHUH pabOT HAa MECTOPOKICHHUSAX CO CIOKHBIMU TeorpaduuecKUMH U KIMMAaTHYECKUMU
yCIIOBHSMH, Hanpumep, B Mekcukanckom 3anuse, Kanane, CeBepHoM Mope, 3anagHoit Cubupwu, Ha
Aunsicke u mobGepexne JIemoBUTOoro okeana.



[Tockonbky B komiiekc KI'T He BXOAAT MauThl WK BBILIKH, SBISIONIMECS HEOOXOIUMON
COCTABJIAIOLICH TPATUIIMOHHOTO HE(PTEPOMBICIIOBOTO 000OPYAOBaHUS, €r0 YA00OHO MPUMEHSTh Ha
MOPCKUX IUIaThopMax M pa3InYHbIX ICTAKaJaxX C OTPAHUYCHHBIMU pa3MepaMu padoymX IUIOIIA/IOK.

EctecTBeHHO, YTO C MOMOIIIBIO pacCCMaTPUBAEMOT0 KOMILJIEKCA €IIIE B ONPEICIICHHON YacTH He
JOCTUTHYTHI TApaMETPhl U PEKHUMBI paboT, KOTOpbIe 00eCIIeUnBACT TPATUIIMOHHOE 000PYI0BaHHE.
Opnnako npenmytectBa KI'T 1 HOBbIe TEXHUYECKHE PEIICHUS, CITIOCOOCTBYIOIINE UX
COBEPILIEHCTBOBAHUIO, ITO3BOJISIOT MOCTOSHHO PACHIUPATH 00JaCTh MPUMEHEHUS TaHHOTO
000pyI0BaHUs U MOBHIIATH 3G HEKTUBHOCTH BeZeHUs padboT. Ha

pUMep, UCIIOJIb30BaHNE KOJIOHHBI THOKHUX TPYO BHECIIO paHKalIbHbIC TOJI0KHUTEIbHbIC N3MEHEHHS
B IIPAKTUKY OypeHHs HEPTSIHBIX U ra30BBIX CKBAXKUH, 0COOEHHO NPHU MX 3aKaHUYMBAHUH, A TAKKE B
TEXHOJIOTUIO BBIIOJHEHUS KapOTa)KHBIX MCCIIEJOBAHNHN, pabOT 110 BCKPBITUIO IUIACTa B CHIIBHO
VCKPHUBIICHHBIX YU TOPU30HTAIIBHBIX CKBAKUHAX.

[TepcnexTuBsl nanpuelniero npumeHenus KI'T o0yciioBiIeHbl, B 4aCTHOCTH, CIEAYIOIIAMA
dakTopamu:

® K HACTOAIIECMY BPEMCHU CO3AaHO O60py,I[OBaHI/IC, IIO3BOJJIAIOIICC pa6OTaTL C KOJIOHHAMU T'HOKUX
Tp}I6 IMPAaKTUYICCKHU BCCX HCO6XOI[I/IMBIX AUaMETPOB U UIMH ITPU BBICOKHX CKOPOCTAX CITYCKa U
nmoanr€Ma,

e o6ecrieueHa ronroBedHOCTh KI'T B ycloBUSX HEHTPAIBHBIX M KOPPO3SHOHHO-aKTHBHBIX
KUJKOCTEN.

Beicokas 3¢ppexTuBHOCTD paboT, BeIMOMHAEMBIX ¢ Hcnoab3oBaHueM KI'T, 6e3ycioBHO MoOBIUsET HA
CTpaTeruio U TaKTUKY pa3pabOTKU MecTOpoxkaeHui B Oyayuiem. [Ipexie Bcero a3To kacaercst
AKCIUTyaTallM MECTOPOXKIEHUHN, paclOI0KEHHBIX B OTJAJICHHBIX U TPYIHOAOCTYITHBIX pailoHax, a
TaK)Ke TeX, IIacTOBast )KUJKOCTh KOTOPHIX HMEET aHOMallbHbIE cBoMcTBa. Kpome Toro, mpu
JaTbHENIIIEM COBEPIIIEHCTBOBAHUH 000pyAoBaHus, odecrieunBarotiero padoty KI'T, MmoxxHO
JIOCTHYb BBICOKOW 3((EKTUBHOCTH MTPOBEACHUS BCETO KOMILIEKCA paboT, CBA3aHHBIX ¢ OypeHueM,
OCBOEHHUEM, IKCIUTyaTallueld U PEMOHTOM I'OPU30HTAIbHBIX CKBAXKHH.

Mo:xHO BBIJICJIIUTE OCHOBHBIC KITFOYCBLIC HAIIPABJICHUSA PAa3BUTUA JAHHBIX TexHoJioruii B Poccun:
® paCHIMPEHUC KJ1acCa TUIIOPA3SMEPOB YCTAHOBOK;,

@ [TOBBIIICHUEC TECXHUYCCKOI'O YPOBHSA 060py,£[0BaHI/I}I, 9KCIUTYAaTAllMOHHBIX XapPaKTCPUCTHUK
arperaTtos;

® pa3paboTKa CUCTEM aBTOMAaTU3UPOBAHHOTO KOHTPOJIA 32 (PYHKIIMOHUPOBAHUEM Y3JIOB arperaTton U
TE€XHOJOTMYECKUMH MPOLIECCaMU;

® CO3/laHHE YCTAaHOBOK C JUIMHHOMEPHBIMH 0€3My(TOBBIMU TpyOamu OOJIBIIOTO JuaMeTpa AJis
3a0ypHUBaHUs BTOPBIX CTBOJIOB U MPOXOJKU TOPU30HTAIBHBIX YJAaCTKOB CKBAXKHH;

e o0ecrieueHre KOMIUIEKTHOCTH MTOCTaBOK;
® BO3MOKHOCTb CEPBUCHOTO 00CTYKUBAHUS;

® NOCTyITHas1 CTOUMOCTbD.



Peanuzanus pa3BuTus 3TUX HampaieHui OyneT 6onee 3¢ (GeKTUBHA IPH YCIOBUU CO3/1aHUS
MOJIMTOHOB JIJIs1 UCTIBITAaHUM 000pyI0BaHUs, OTPAOOTKM TEXHOIOTUI M SKCIUTyaTallil YCTaHOBOK,
BBIJICJIEHUS YYaCTKOB HETIOCPEICTBEHHO Ha HE(TEIPOMBICTIAX M MECTOPOXKICHUSX JJIsl BHEIPECHUS
OIHCBHIBAEMBIX TEXHOJIOTUN — BHAYAJIE B COMPOBOXKICHUN TPAAUIIMOHHBIX MTOABEMHHUKOB IS
3ameHbl MyhToBbIXx HKT Ha KI'T, a 3aTem a1 MOTHOTO CEpBUCHOTO OOCITYKUBAHUSI CKBa)KHH C
MCIIOJIb30BaHUEM BCEX BO3ZMOKHOCTEH TEXHOJOTUH, OCHOBAaHHBIX Ha MPUMEHEHUH JJIMHHOMEPHOI
06e3My(TOBOM TPYOBI JJIS:

® TEKYILEro ¥ KaluTaJIbHOIO PEMOHTA 00BEKTOB;

® OCBOCHUS CKBAXUH;

e skcruryatauuy KI'T B HarHeTaTenbHbIX CKBaKUHAX;

e npumeneHus KI'T B ycTaHOBKaxX HEHTPOOESKHBIX HACOCOB;

® paboThl cTpyiHbIX HacocoB Ha KI'T;

® HKCILIyaTallMi CEPUUHBIX IITAHTOBBIX HACOCOB C MCIOJb30BaHUEM ruponpusoaa yepes KI'T;

e 00ycTpoiicTBa HEPTETIPOMBICTIOBOM CETH.

1.3. OcHOBHBbIE NPUHIMIIBI

KOHCTPYMPOBAaHHS arperaToB

Pa3paboTka arperara COCTOUT M3 HECKOJIBKHX JTAIOB.

Brauane onpenenstor Habop omneparyii, BBIMOTHIEMBIX arperaTom. J{Jist penieHus 3Toi 3a1auu
HE00X0IUMO MPOaHAIU3UPOBATh 00BEMBI PA0OT, MPOBOAUMBIX MPH MOJ3EMHBIX PEMOHTaX
CKBA)XMH, KaK ¢ TOYKH 3PCHUSA UX KOJINYICCTBA, TaAK © HOMCHKJIATYPBI. B PE3YIbTATC AOJIKHBI OBITH
BBIJICTICHBI TPYIIHI OJU3KHUX MO COCTABY OIepalyii. 3aTeM B COOTBETCTBUHU C UX COJIEPKaHUEM
YCTaHaBIMBAIOT TPEOOBAHUS K y3JIaM arperaTtoB, IPH BHITIOJTHEHUH KOTOPBIX Peau3yeTcs
npoBezeHue onepanuii. [Ipu 3ToMm 0CHOBHBIMU (paKTOpaMH, ONPEAEISIONIMMU 3TH TPeOOBaHUS,
SBIISIIOTCS XapaKTEPUCTUKHU (POHIA CKBAXKHH, JJIs1 00CTY)KMBAaHUS KOTOPBIX MpeAHa3HAYeH JaHHbIHA
arperar. OToT 3Tan paboT MOKET ObITh BBIIIOJIHEH Ha YPOBHE O0OBEANHEHHUS, PETHOHA U B 1IEJIOM
He(TeoOBIBAIOIICH OTPACIH, YTO 00YCIOBIMBACTCS MACIITA0OM peIIaeMbIX 3ajad.

[TomydeHHbIE TaHHBIE CITY’KAT OCHOBOU JIJIsl BBIMIOJTHEHUS CIIEIYIOIIETOo dTana padoT — BeIOOpa
COOTBETCTBYIOIIUX KOHCTPYKTUBHBIX CXEM M MPOPAOOTKH OCHOBHBIX Y3JIOB arperara, 4ro B UTOre



MO3BOJIACT ONPCACITIATh UX FaGapHTI:I, BCCOBBIC XapaKTCPUCTUKHU U MOIIHOCTD, H606XOI[I/IMyIO JIIsL
MMPUBCACHUSA UX B ,Z[GIZCTBPIG.

JlanpHei1e Tanbl BKIIOYAOT [IPEIBAPUTEIbHYI0 KOMIIOHOBKY HEOOXOAUMBIX Y3JIOB arperara u
BHIOOp COOTBETCTBYIONICH TPAHCHIOPTHOM 6a3bl. OTHOBPEMEHHO YCTAHABIMBAIOT THII IPUBOIHOTO
JIBUTATEIS (XOIOBOM MITU MATYOHBIH) M €0 XapaKTePUCTHKH.

Kaxaplil mocieayromuii sTam npeaycMaTpiuBaeT KOPPEKTUPOBKY MPEIBIIYILETO Ha OCHOBE
BBINIOJIHEHHBIX padoT (cM. pa3a. 1.4).

Haubosee oTBETCTBEHHBIMU SIBJISIOTCS Ha4yaJbHbIE ATAIbI, IOCKOJIBKY HMEHHO Ha 3TUX CTaJAUIX
OTpeeIIA0T OOJIUK CO3aBaEMOr0 arperara u ero napaMeTpsbl, a TAaKKe KOHIICTILIHIO
MPOCKTHPYEMOI MAIIMHBI — CO3aHUE MHOTONPO(PHUIBLHOMN MO0 Y3KOCTIEIHATH3HPOBAHHOM
ycTaHOBKH. JKenarenbHo, 4T00bI 3TH NPOOIEMBI pelIaiuch HE JUIsl OJJHOTO TUIIOpa3Mepa, a Juis
apaMeTPUIECKOTro Psijia B IIEJIOM, YTO MO3BOJISIET ONMTUMAIBHBIM 00pa30M OIPEIEIIUTh THPAK
M3TOTOBJICHUSI MALLIUH C 3aJlaHHBIMU TEXHUUECKUMU XapakTtepuctukamu. [Ipu aTom ynpoiaercs
YHU(PHUKAIUS OTAEIbHBIX Y3J10B U BEIOOP KOMITJIEKTYIOIINX H3ICIUM.

Oco0eHHOCThIO pa3pabOTaHHOW HAMU METOJMKHU IOCTPOEHUS TapaMETPUUECKOT0 psia
000pyIOBaHUS SBJISETCS OTKA3 OT CO3/IaHUS MAIIMH C TEOMETPUIECKH OJOOHBIMU KHHEMaTHYe-
CKUMH cxeMaMu. [1pr 3TOM KasKIbIil THIT CXEMBbI YCTaHOBKH MMEET BITOJIHE OTIPJICJICHYIO 001acTh
OINITUMAaJIBHOTO TIPUMEHEHHS, BBIXO/] 32 IPEAEIbl KOTOPOH B CTOPOHY YBETHUYCHHUS IIPHBOAUT K
YXYIIEHUIO €€ TEXHUKO-YKOHOMHYECKHX MTOKa3aTelel (IIporpeccupyonieMy YBeIHUSHUIO MacChl
U CTOMMOCTH), @ YMEHbBIIEHUS — K CHH)KEHHIO SKCIUTYaTallMOHHBIX XapaKTEPUCTUK (YCI0KHEHUIO
obOcnmyxuBaHus U peMoHTa). [103TOMyY B KaueCTBE OCHOBHOT'O MPUHIIMIIA CO3/ITAHUSI PsiJla arpPeraToB C
3aIaHHBIMHU IMapaMETpaMU MMPUHATO NPOCKTUPOBAHUC OTACIBHBIX YCTAHOBOK C PAa3JIMYHBIMHA ITPHUH-
OUITHAJIIBHBIMU CXEMAaMH, HO IIpH obecrneueHn MaKCUMaJIbHON YHI/I(l)I/IKaHI/II/I I[eTaJ'IefI, HU3HaIlIuBaro-
IUXCS B IPOIIECCE IKCIUTyaTaIUH.

1.4. TpeOoBaHusl K KOHCTPYKIIUM arperara

Y CTaHOBKH C MCTIOIB30BAHUEM KOJIOHHBI THOKUX TPYO CIEAyeT co3/1aBaTh KOMIAKTHBIMH U
MOHTHPOBATh Ha aBTOMOOMJIBHOM IIIACCH C MPOXOJAUMOCTHIO, 00ECTIEUNBAIOIIEH MepeABIKEHNE B
YCIIOBUSX HAMBIBHBIX KYCTOB U JA0Opor 0e3 TBepAoro mokpeitusi. O00opynoBaHue arperara J0JKHO
paboTath Mpu TeMIEpaType oOKpyxKaromen cpeapl oT —45 10 +45 °C u ObITh CTOUKUM K
arpe€CCMBHBIM CpE€aaM. HeO6X0}II/IMO, 4TOOBI MOHTaX-ACMOHTAX YCTAaHOBKH Ha YCTHC CKBAKWHBI
MPOBOAMIICS O€3 MPUBIICUCHUS JOTOTHUTEIHLHON TPY30MOAbEMHON TEXHUKH.

ArperaT JOJIKEH o0ecreynBaTh BEIIOJTHEHUE CICOYIOMUX TEXHOJIOTMYCCKUX onepaunﬁ:

® OUHCTKY 9KCIUTYaTallMOHHBIX KOJIOHH OT ruapaTonapapuHOBBIX MPOOOK IyTeM IPOMBIBKU

rOPSYMM CONIEBBIM PACTBOPOM C IIIOTHOCTBIO 110 1200 kr/m® u Temneparypoii g0 150 °C;
e yjajeHue IecyaHbIX TPoOoK;
e 13BJICYCHUE OYpOBOTO PACTBOpA U3 CKBAKUHBI;

e JIOBWJIbHBIE paOOTHI MPU KanuTaiabHOM peMoHTe ckBaxHH (KPC);



® [ICMCHTUPOBAHKE CKBAXKUH TOJT JABICHUEM;
® KHCJIOTHBIE 00pabOTKHM MO/ TaBIICHUEM;

¢ pa3OypuBaHUE [IEMEHTA,

® M30JIALHUIO [1JIaCTOB.

OcHogHoe 060pydoeanue NOJKHO COCTOATH U3 HAOOpa 0JIO0KOB.
Ilepswiii 010k 6x0UGEM:

— KaTyILIKY C KOJJOHHON THOKUX TpYO;

— MOHTa)XHO€ YCTPOWCTBO;

— UHXEKTOpP — YCTPOUCTBO, TpaHcnoptupyromee KI'T;

— KaOWHYy yIpaBIIEHUS arperaTom;

— HACOCHYIO (KOMIIPECCOPHYIO) CTAHITUIO JIJISi OUUCTKH THOKOU TPYOBI OT TEXHOJIOTUYECKON
KUJTKOCTH.

Bmopoii 6ok exnouaem:
— eMKOCTb JUTS TEXHONIOTHYECKOH KHAKOCTH (8 — 10 M°), CHaGKEHHYIO TETION30AIHeH;

— HarpeBaTcJIbHOC yCTpOﬁCTBO JIJISL TEXHOJOTMYECKOM KUIKOCTH. B KOHCTPYKIUHU CICOAYCT
npeaycmMaTrpuBaTb YCTpOﬁCTBa, O6€CH€“II/IBaIOH_[I/Ie JIMKBUIALNIO OTJI0KEHUM Ha CTEHKaX
TEIUIOOOMEHHHUKA HarpeBaTeiid,

— Hacoc 00BEMHOTO JeHCTBUSA 11 IepeKaulBaHUs TEXHOJIOTNYECKOHM KUAKOCTH ¢ MaKCUMaIbHOU
nonaueit 30 1/c u napnenuem a0 70 Mlla. ITpuBoa Hacoca ocyIiecTBiIsIeTCs OT XOA0BOTO JBUTaTEIs
arperara.

B coctaB écnomozamenvnozo oﬁopy()oeanu;l, KOTOPBIM JOJI’KHA YKOMIIJICKTOBBIBATHCA YCTAHOBKA,
BXOJAT:

— YIJIOTHUTENBHBIN 2JIEMEHT YCThEBOW THOKOM TPYOBI;

— YeThIPEXCEKIIMOHHBII MPOTUBOBBHIOPOCOBBIN MPEBEHTOP;

— KOMIUIEKT OBICTpOpa3z00pHOTO MaHU(OIIBIA AT TEXHOJIOTHYECKOM KUIKOCTH;
— IpuOOp, PETUCTPUPYIOIIHNI HarpPy3Ky OT Beca KOJIOHHKI TPYO;

— KOMIUIEKT BHYTPUCKBR)XHHHOTO HHCTPYMEHTA (JIOKAaTOPbI KOHIA TPYOBI, IIAPHUPHbIE
OTKJIOHUTEIIN, Pa3beIMHUTENb C U3BJICKAIOIIUM YCTPOMCTBOM, IEHTPATOPhI KOJIOHHBI, 0OpaTHbIE
KJIallaHbl, CTPYHHBIE HACAJKH, SICBI U AKCEJIEPATOPHI U T.I1.).

B komruiekT 000pyA0BaHUS BXOIUT UHCHPYMEHN.

— MOJIHBIM KOMIUIEKT HHCTPYMEHTA, HEOOXOAMMOTO JUISL BBITIOJHEHUS TEXHOJIOTHYECKUX ONepaIiii
¥ TEXHUYECKOTO OOCITY’)KHBaHUS arperara;

— 3alMaCHBIC YaCTHU, KOTOPEIMU YCTaAaHOBKA JOJIXKHA OBITH OOecreucHa Ha TpU roga €€ SKCIuIyaTaliuu.



Heo6xoanmo, 94T00bI KOHCTPYKIIMS arperata COOTBETCTBOBAJIA TPEOOBAHUAM TEXHUKU
0€3011aCHOCTH, ACUCTBYIOLUIUM B HEPTSIHON U Ira30BOM MPOMBIIIICHHOCTH:

® CHCTEMa OCBELICHUS YCTAaHOBKH JTOJDKHA OBITH 3alMIIEHA OT B3PHIBOB M 00€CIICUNBATh
OCBEILIEHHOCTb HA YCTh€ CKBAYKUHBI, PABHYIO 26 JIK;

® YpOBEHB 3BYKOBOT'O JIaBJIICHUS Ha pa0OYMX MecTaxX He JI0JDKEeH ObITh BbIlIe 85 1b;

® TUTOIIAKU, PACTIONIOKEHHBIC Ha BBICOTE Oosiee 1 M, TODKHBI UMETh MEPUIIbHBIC OTPaXKICHUS
BBICOTOM He MeHee 1 M;

® JIJIs TIOJIheMa Ha TIaTopMy arperara Hy>KHbI MApIIEBbIC JICCTHUIIHI C IEPUITBLHBIMA
OTPAXKJCHUSIMHU IIUPUHOU HE MeHee 0,75 M;

@ BBIXJIOITHYHO CUCTEMY JBUraTenein arperaTros CJIICAYCT cHa0XaThb HCKPOIraCUTCIIIMU

® TI0CT YIIPABJICHUS arperaroM HY»KHO pa3MeliaTh ¢ y4eTOM XOPOIIeH BUAMMOCTH pabOYNX MECT
KaK y CKBaXHHBI, TaK U Ha APYTUX y4aCTKaAX;

® pacroJio’KeHHe IIEHTpa TSHKECTH arperara J0KHO 00eCeunBaTh €ro yCTOMUMBOE MOJI0KEHUE
IIPU MEPEMEIIEHUH 110 JOPOraM ¢ YKIOHOM JI0 25° B 0CEBOM HampaBlieHUU U 10 15° B 60KOBOM;

® arperaT HEOOXOAMMO CHAOXKaTh JEKTPUICCKON TTaHelbIo ¢ BhixoaoM 220/50 B mis ocBemeHus,
3apsIHBIM YCTPOWCTBOM U TpaHC(HOPMATOPOM-BBIIIPIMUTENIEM Ha 24 B moCTOSIHHOTO TOKa JIst
MOA3APSAAKN AKKYMYJISITOPOB M aBapUUHBIM OCBELIECHUEM.

["aGapuTtHbIe pa3Mepsl arperara B TPaHCIIOPTHOM TOJI0OKEHUH He JOJKHBI MPEBBINIATH MO BHICOTE
4,5 M, a o mupuHe — 3,2 M.

2.1. OcHOBHBIE THIIBI

KOMIIOHOBOK arperatoB

K HacTosiiemy BpeMeHu copMUpPOBAIOCh HECKOJIBKO OMPEIEIEHHBIX U OTJIIMYAIOLINXCS APYT OT
Jpyra HampaBJIeHUH B IPOEKTUPOBAHUN U U3TOTOBJIEHUN KOMIUIEKCOB 000pyA0BaHuUs Ui paboThI C
HCIIOJIb30BaHUEM KOJIOHHBI THOKUX TpyO. [lox TepMunoMm "koMmruiekc" B fanpHeleM OyieM
noJipa3ymeBaTh Habop 000pyIOBaHUS, TO3BOJISIOUINI BBIIIOJHATH BCE TEXHOJIOTMUECKHE OTepaliui
IIPU N10A3€MHOM peMOoHTe ckBaxkuH ¢ npuMmeHeHneM KI'T. K HuM otHOCATCS:

® TPAHCTIOPTHBIE OTEPAIUH 10 IOCTaBKE 00OPYAOBaHUS HA MECTO MPOBEICHUS padoT;
® CITyCK M TI0JTheM KOJIOHHBI THOKUX TPYO;

® JIOATrOTOBKA TEXHOJIOTHYECKON KHUOKOCTH, HpHMeHHeMOﬁ IIpU pEMOHTE CKBAXXUHBI, — JOCTaBKa
KHUAKOCTHU, €€ IOAOI'PEeB U T.A.;

e COOCTBEHHO TMO3EMHBI PEMOHT — ITPOMBIBKA MPOOOK, COMBKA Kiamana u T.71. K 3Toi e rpymme
orepanuii OTHOCUTCS U 3aKa4Ka KUJAKOCTH B CKBOKUHY;



® OrepalyHy 10 BOCCTAHOBJIEHUIO CBOMCTB TEXHOJIOTHMYECKOM )KUAKOCTH, UCIIOIb30BAaHHOU B
mpoliecce MOoA3eMHOr0 PpEMOHTa, — Jera3alus, ouncTka u nojxorpes. [Ipu onpenenenHoi
OpraHu3aIy padoT 3Ta rpyIa ONepalrii MOXKET HE BBITIOJHATHCS.

B cTporom cMmeiciie ciioBa TepMUHY "KOMIUIEKC" yIOBIETBOPSIET HE Bce o0opynoBanue. Hampumep,
MalIuHbl, mocrasieHHbie pupmamu "Hydra Rig", "Dreco" [6, 7], "Stewart & Stevenson", a Taxxe B
JIOCTAaTOYHOM CTETICHU OTeYeCTBEeHHAs ycTaHoBKa "Ckoprnuon" [1] mpeacTaBisitoT coboi
KOMIUIEKCHI, TOCKOJIbKY OHU 00ECIIeUNBAIOT MIPOBEICHUE OIIEpaltii U ¢ THOKOM TpyOOid, U C
TEXHOJIOTHYECKOM JKUJIKOCThIO. A YCTaHOBKH, BBIITyCKaeMbIe 3aB0I0M ""Pyaropmat”, ¢pupmoit
“Konnac” [9], 1 aApyrue mo3BOJISIFOT OCYIIECTBIATH PAOOTy TOIBKO C KOJIOHHON THOKUX TPYO.
[ToaToMy TIpH HCITOJIB30BAHUH UX BO BPEMsI MOJ3EMHOTO PEMOHTA CKBaXKMH HEOOX0IMMO
JIOTIOJIHUTEILHO UMETh HACOCHBIN arperart JJis TEXHOJIOIMYECKOM KUJIKOCTH, TIEPEABUKHBIE
naporeHepaTopHble YCTAHOBKH JJIS MTOJa4y TeIJia B EMKOCTh JUIsl XpaHEHUsI, HarpeBa M Jiera3aluu
YKUJIKOCTH.

HecmoTpst Ha CI0KHOCTD M 3HAYHUTENNBHBIE Ta0apuThl 000PYIOBAHUS ISl 00ECTICUCHUS TTOAaYH
TEXHOJIOTMYECKOM KUJIKOCTH, €0 OCHOBHBIE KOMIIOHEHTHI HE SIBJIAIOTCS IPUHIMIIMAIBHO HOBBIMH,
U TI0ATOMY HE TpeOyeTCsI MOMCKa WHBIX KOHCTPYKTHBHBIX pereHnii. OCHOBHBIE TPOOIEMBI IPH
CO3JIaHMM KOMIUIEKCA arperaToB CBsI3aHbl C pa3pabOTKON 000pyA0BaHMs [l UCIIOIb30BAHUS
KOJIOHHBI THOKMX TpyO. Yl IMEHHO 3TOMY yJ1elIeHO OCHOBHOE BHUMAaHUE B HAacTOALIeH paboTe.

Bce QJICMCHTLI, BXOAAIIKUC B KOMIIJICKC paCcCMATpUBACMOI'O 060py,HOBaHI/I$I, BBIITOJIHAKOTCA
MOOUIBLHBIMH. OTIMYAIOTCS OHH JIMIID KOJTUYECTBOM CAWNHUI, BXOOAIINX B KOMIIJICKC, TUIIaMH
TPAHCIIOPTHBIX CPEACTB, UCIIOJIB3YEMbIX IS UX NEPEMCILICHN A, U KOMIIOHOBKaMH OCHOBHBIX Y3JIOB
Ha IMOCJIICAHUX. Cronb IMPUCTAJIBHOC BHUMAHUC K CPCACTBAM TPAHCIIOPTHUPOBAHUA 06YCJIOBH€HO
TEM, YTO HMCHHO OHH B 3HAYUTEIBHOMN CTEIIEHU OIPCACIAOT 06H_IYIO KOMITOHOBKY MAalllMH U UX
OCHOBHBIC ITOKa3aTCIIN.

PaccMmoTpum Hanbosee xapakTepHble U JOCTATOYHO XOPOIIO OTpabOTaHHBIE B HACTOSAIIIEE BpeMs
KOHCTPYKTUBHBIE PEILICHHUS.

Kommuieke o0opynoBanusi, pa3MelieHHbIN HA IBYX CHENUATH3UPOBAHHBIXTPAHCIIOPTHBIX
cpeacTBax u 0osee

HawnGosiee THTMYHBIM U3 OMUCHIBAEMBIX KOMILUIEKCOB sIBIIsIETCsl o0opynoBanue pupmel "Dreco".
Omno npeacrapisieT coOOM J1Ba arperarta, OAUH U3 KOTOPBIX OCYIIECTBIISET ONepaluu ¢ Tpyoou,
BTOpOH o0ecreynBaeT nojavy TEXHOJIOTHYECKOM HKHUIKOCTH.

Arperar, obecnieunBaronuii padboty ¢ KI'T (puc. 2.1), CMOHTHpOBaH Ha CIIEMATU3UPOBAHHOM
maccu ¢ popmyroit "10 x 10". OHo BKIItOYAeT ABa MEPEIHUX U TPU 3aJHUX MOCTa, KOTOpPbIE BCE
SBJISIOTCS BEYIIMMH. B KOHCTPYKIIMU UCMIOJIB3YIOT CEPUITHO M3TOTABIMBAEMbIE MOCTBHI,
YCTaHOBJICHHBIE HA pamy, CIIEIMAIbHO CIIPOCKTUPOBAHHYIO JJIsi JAaHHOTO arperata. J{is
nepeMenIeH s MOCIeIHEro U MPUBOJa €r0 MEXaHU3MOB BO BpeMsI paOdOThI CIY>KUT AU3EIIbHBII
JIBUTATENh, PACIIONIOKEHHBIN 32 KaOMHOW BoauTesi. KpyTsuit MOMEHT OT IBUTATENs TIEpeIaeTCs
KapJIaHHBIM BaJIOM K pa3IaTOYHON KOpOOKe, HaXOAIIEHCS B CpEHEN YacTH paMbl, a OT Hee — K
rpymIe nepeaHux 1 3aHUX MocToB. Han aBurareneM cMOHTHUpOBaHa KaOMHA YIIPaBICHUS



arperaTom, KOTopasi MO>KET IepeMenaTbCsi BEPTUKAIBHO 110 CIIEUATbHBIM HANPABIISIONIIM Ha
BBICOTY OKOJIO 1 M.
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Puc. 2.1. Arperar ajs pa6oThl ¢ KOJIOHHOI rudkux Tpy6 ¢pupmsi '"Dreco™:

1 — xabuHa BogMTENs; 2 — CUIIOBOM arperar; 3 — kabuHa oneparopa; 4 — 6apabdan ¢ KI'T; 5 —

KaTyIIKU C THOKMMU IIDTAHTaMu; 6 — HaIpaBIsioNIas Ayra; 7 — TpaHCIopTep; 8 — MOHTaXHOE
ycTpoiicTBO; 9 — 3aauss Tenexka maccy; 10 — pazgarounas kopoOka maccu; 11 — nepeansist

TEJIeKKA MACCH

B cpenneii yactu pambl arperata HaxoauTcs OapadaH ¢ KOJOHHOM T'HOKUX TpyO, Ha HEM
CMOHTHPOBaH yKJIaJ4uK TpyObl. B KOpMOBOi1 yacTH arperata yCTaHOBJIEH THIPOIIPUBOIHOM
MaHUIYJIATOP, IPEAYCMOTPEHO MECTO JUIsl IEPEBO3KH TPAHCIIOPTEPA, IPEBEHTOPA U HHCTPYMEHTOB.
PsimoM ¢ HUME pacnionaraercst KaTylika ¢ THOKUMH TpyOOIIPOBOJaMH, CITY>KaIllUMU JIJIst
COEIMHEHUS TPAHCIIOPTEPA C arperaToM.

[Tocnennuii B pa60qu IMMOJIOKCHHUU HAa CKBAXKXUHE OIMMUPACTCA HAa UCTHIPC THAPABIINICCKUX
AOMKpaTa. Z[J'ISI 06CJ'IY)KI/IBaHI/I$I O60py,HOBaHI/I$I arperat uMeeT y,[[O6HLIe JICCTHHUILIBI U Tpallbl,
MMO3BOJIAOIINEC 0e30ImacHo MepeMCIIAThCA U pa6OTaTB Ha HEM.

Arperat, oOecreqrBaroIfii HArpeB U 3aKa4MBaHNE TEXHOJIOTHMUYECKOM KUKOCTH, TTIOKa3aH Ha puC.
2.2. Ero o6opynoBanrne CMOHTHPOBAHO Ha CIIEIMATU3UPOBAHHOM aBTOIIACCH ¢ hopmyroi "6 x 4",
KOHCTPYKITHsI KAOWHBI YIPABICHUS] KOTOPOTO aHAJIOTMYHA MPUMEHIEMOU B arperare Jjisi paboThI ¢
KOJIOHHOU THOKUX Tpy0. U Tak ke 3a KaOMHOM BOAUTENSI pacoiokeH apurarens. Kabuna mis
00CITYy>KMBAIOIIETO MEepCOHaNa 3716Ch OTCYTCTBYET, a YIPABJICHUE y3JIaMH arperara OCyIeCTBISICTCS
CO CIELMAIBHOTO MYJIbTa, PACIIONIOKEHHOIO B CpeHel yacTu yctaHOBKU. Ha arperare umeercs
neyb JJI1 HarpeBa TEXHOJIOTUYECKOM KUAKOCTH, HACOC IS

3aKauMBaHUA €€ B KOJIOHHY THOKHX TpyO, EMKOCTb JIJIsl XpaHEHHUs, TOTLTUBHBIE OaKu U KOHTPOJIbHO-
M3MEpUTEIIbHAS alaparypa.

Harperast >xunkoctb mogaetcst ot Hacoca k arperaty ¢ KI'T mo metannmnueckoMmy TpyOoompoBoay,
CHa0)XEHHOMY OBICTPOPA30OPHBIMU COCTMHEHUSMHU.

Heo0xoaumMo 0TMETHTD, 4TO KaOWHBI YIIPaBICHUS TPAHCIIOPTHBIMHU 0a3aMH HE TOJIBKO OMMCAHHOTO
000py/I0BaHus, HO U BCEX IPYTUX UMIIOPTHBIX arperaToB XOpOIIO CIIPOeKTHPOBaHbl. OHU yIOOHBI



IpY YIPaBICHUH MAIIMHAMHU B JIOPOKHBIX YCIOBUAX U 00ECIIEUMBAIOT JOCTATOUHBIH 0030p B
paboueM IMOJIOKEHUH MTPH YCTAaHOBKE UX HAa CKBAXKHMHAX.
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PI/IC. 2.2. ArperaT AJIA IMMOAITOTOBKU U 3aKAYKH TEXHOJIOFI/I‘ICCKOﬁ AKUAKOCTHU (l)HprI
"Dreco"":

1 — xabuHa BouTEIs; 2 — CUIIOBOM arperar; 3 — HarpeBaTelb; 4 — IITyH)XepHBIHA HACOC IS
HarHeTaHus TEXHOJIOTMYECKOM KUIKOCTH; 5 — EMKOCTb /ISl TEXHOJIOTUYECKON HKUAKOCTU
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Puc. 2.3. Pazmenienue koMIiekca 000py10BaHus HA aBTOMOOMJIBLHOM IIACCH M NIPHIIENe:

1 — xabuna BonuTens; 2 — 6apabaH ¢ KoJIOHHOU THOKUX TpyO; 3 — yknaguuk KI'T; 4 — kabuna
oreparopa; 5 — pama arperara; 6 — HanpasJstoIas Ayra; / — TpaHcnopTep; 8 — MeXaHu3M
YCTaHOBKH TpaHCHOpTepa B pabouee moyioskeHue; 9 — Hacoc i HarHeTaHusl TEXHOJIOTMYECKON
KHUJIKOCTH

OCHOBHBIM HEAOCTAaTKOM pacCMAaTprUBACMOT'0O KOMIIJICKCA ABJIACTCA OIpaHUYCHHASA NPOXOAUMOCTD,
06YCJ'IOBJ'ICHHa$I MpeKAC BCCTO MAJIbIM JTHAMCTPOM KOJICC ITaCCH.

J1st mosmHOTH 0030pa KOHCTPYKLUN arperaTtoB CleyeT OTMETUTh, YTO CYIIIECTBOBYIOT pa3/inyHbIe
BapUaHThl pa3MeIIeHUs] KOMITJIEKca 000py1I0BaHHS Ha TPAHCIIOPTHOM CPEJICTBE U €ro MpHUIIeTe,
OJIMH U3 KOTOPBIX MPEJCTaBIeH Ha puc. 2.3. OHU UHTEPECHBI TeM, UTO KaOMHa onepaTopa
pacriosiaraeTcsi B KOpMOBOIi yacTH 3a 6apabanom. [Ipu 3ToM onepaTop uMeeT Xopouuii 0030p
yCTBEBOr0 000py10BaHMs, OJHAKO HAOIIOAEHUE 3a ITPOLIECCOM HaAMOTKH TPpYyObI Ha 6apabaH
3aTPYIHEHO.



ArperaTbl, CMOHTHPOBAHHbIE HA CEPUITHBIX ABTOMOOWJIBHBIX U TPAKTOPHBIX HIACCH

Hcnonp3oBanme OpUTrHHAJIBbHBIX JINOO U3rOTABIMBAEMBIX MAJIBIMU CCpUAMH IaCCH NIPUBOAUT K
CYLIECTBEHHOMY YIOPOKaHUIO arperara 1 OIpaBIaHo JIUIIb B TEX CIy4asx, KOrAa CTAaHJapTHOE
CepUiiHOE 11acCH HEe 00€CIIeUNBAET 3a/1aHHbIX TPEOOBaHUI 110 TPY30I10IbEMHOCTH WM rabapuTam.
B 10 xe Bpems npuMeHeHue CepuiiHbIX 00pa31oB, XOTs U NPUBOAMT K YIELIEBICHUIO
TPaHCHOPTHOI 6a3bl B 5 — 7 pa3 10 CPaBHEHHIO C OPUTHHAIBHBIMU KOHCTPYKIMSMH, CO3JIAeT Psilt
TPYAHOCTEH NpHU NPOEKTUPOBAHUM arperarta. B nepByro ouepesib K HUM OTHOCUTCS oOecrieueHue
HEO0XO/IMMBIX TPAHCIIOPTHBIX 'A0apUTOB YCTAaHOBKH U pacIipe/iesieHUs Harpy3Ku Ha kosieca. Kpome
TOT0, IPUXOAUTCS IIIAHUPOBATH MOIIHOCTH, IOTPEOIIsieMble OTAEIbHBIMU Y3JIaMH, U PEKUMBI UX
pa6OTI)I B COOTBCTCTBUHU C MOIIHOCTBIO, KOTOPYIO MOXKHO 0T6I/IpaTI) OT XOJOBOI'O ABHUI'aTCJIA.

Kak mpaBuiio, 17151 ONMChIBAEMBIX arperaToB MUCIOJIb3YIOT aBTOMOOMIbHBIE macc "KamMA3"
"VpanA3", obnagaromie rpy30noIbeMHOCTEIO He MeHee 12 T M UMeroIIne JOCTaTOUHO IITMHHYIO
pamy. JlocTaTOuHO MIMPOKO JIsI MOHTa)Ka HE(YTEPOMBICIIOBOTO 000PY/I0OBAHUS PUMEHSFOTCS
aBromaccu "KpA3". OnHako K UX OTAENbHBIM HEJOCTaTKaM B HAacTOsIee BpeMsl MpUOaBmIach U
CJI0KHOCTB ITOCTABKHM MAILIMH U 3alaCHbIX YacTel K HUM, IIOCKOJIbKY 3aBO/1-U3TOTOBUTEIH
HaXOJUTCS B OJMKHEM 3apyOeKbe.

Haunbonee xapakTepHbIMU KOHCTPYKIMSIMU C UCIIOJIb30BAaHUEM PA3IIUYHBIX PELIEHUH SBIISIOTCS
cnenyromue arperatsl: KITPC, usroraBnusaemsiit 3aBogoM "Pyaropmamnt” (puc. 2.4), u "Ckop-
nroH", BBITyCKaeMbli 3aBojioM "bpsinckuit Apcenan” (puc. 2.5).

Arperar KITPC umeet Tpaguiinonnyro KoMmoHoBKY. KaOuHa omneparopa pacrosioxeHa 3a KaOnHOM
BOAUTENS, OapabaH ¢ KOJIOHHOM THOKHUX TPYO — B CpeaHEel YacTH IIacCu, a B KOPMOBOM €ro 9acTh —
TPAHCIIOPTEP M YCTPOMCTBO /Ui MOHTaXKa-AEMOHTaXa. B 3TOl KOHCTPYKIIMK MaHUTYISTOP IS
MIPOBEJICHUS] MOHTAXXHBIX PAOOT BBIMOJHEH B BUJIE PHIUAKHOTO MEXaHU3Ma, HECYIIIETO
TpaHcIopTep.

Kabuna YIIPpABJICHHUA arp€raToM KCCTKO 3aKPCIJICHA Ha paMC IIaCCH. Hixe Hee pacnojiararoTcs
Kopo61<a 0T60pa MOIOHOCTHU OT XOAOBOT'O ABUTATECIIA U TUAPOIIPUBOA.

B pa60qu IMOJIOKCHHHU arperara Ha CKBaAXXUHE PECCOPLI 3aJIHEH TEJIC)KKHU aBTOIIACCH
pPasrpyKaroTcCsa MNoCpCACTBOM ABYX 'MAPABIMYCCKUX JOMKPATOB.

KommonoBka arperara "CkopnuoH" OTAUYAEeTCs OT TPAJAUIIMOHHON. B 3TOI KOHCTPYKITNHU OCh
OapabaHa JTsl KOJIOHHBI THOKHMX TPYO pacrosioskeHa BI0Ib OCH aBTOMOOMIBHOTO IIaccH, KaOuHa



oreparopa B TPAHCIIOPTHOM ITOJIOKEHUH pa3MellieHa 3a KaOMHON BOJUTENS, HO B paboyeM
IIOJIOKEHUU OHA II0BOPAYMBAECTCS HA KPOHIUTEHHE OTHOCUTENIBHO BEPTUKAILHOU OocH. 1Ipu aTOM
CIIpaBa OT OIlepaTopa HaXOAUTCS YCThE CKBAXKUHBI, a Iepe]] J0O0BBIM CTEKIOM KaOHHBI — OapabaH ¢
KOJIOHHOH rHOKuX TpyO. i1 MOHTa)ka TpaHCIIOpTEPa Ha YCThe CKBAKUHBI HCIOJIB3YIOT MAuTy, B
BEPXHEH YacTu KOTOPOH paciosioKeHa HalpasJsitomas s ruokoi Tpyost. Tpancnoprep ¢
TFepMETU3aTOPOM YCThSI B TPAHCIIOPTHOM IIOJIOKEHUH PACIIOIaraeTcsi Ha MauTe.

B xopMoBO#i yacTH arperata UMeeTCsl EMKOCTD JUIsl XpaHEHUs TEXHOJIOTHYECKON KUIKOCTH C
TEII00OMEHHUKOM JUIs II0J]auy 1apa, a B10JIb JIEBOro OopTa (110 X0y aBTOMOOMJIS) pa3MelleHbl
JIBa BUHTOBBIX HAcOCa JUIsl HATHETAHWSI )KUIAKOCTH. J[Ba IMOCIIEJHUX y3I1a TO3BOJISIFOT TOBOPUTH O
JAHHOM arperare Kak 0 KOMIUIEKCe, 00eCIIeYnBatOLEM He TOJIBKO IIepeMeNeHHE KOJIOHHbI THOKUX
TpyO, HO ¥ 3aKaUMBaHUE TEXHOJIOTUYECKOM KUIAKOCTH.

B o00oux PACCMOTPCHHBIX arperarax XO,HOBOﬁ JABUTAaTCIIb UCIIOJIB3YIOT B KAUCCTBC ITPUBOJHOIO ITPH
pa60Te Ha CKBaA’)XHUHC.
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Puc. 2.4. Arperar KIIPC, usroraBiuBaemsliii 3aBojoM ""Pyaropmam'", B TpaHCIOPTHOM
MOJI0KeHUM:

1 — xabuna oneparopa; 2 — ykJaauuk ruokoit TpyOsr; 3 — 6apadan ¢ KI'T; 4 — mexanusm
YCTaHOBKH TpaHCIIOpTepa B pabouee MooKeHUe; 5 — Hampasistomas 1yra; 6 — tpancroprep; 7
— aBTOMOOMIIBHOE IIaccH; 8 — paMa arperaTa
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Puc. 2.5. Arperar "CxkopnuoH'" B TPAaHCHIOPTHOM M0JIOKEHHUHU:

1 — repMeTH3aTop ycThs; 2 — TPAHCIIOPTEP; 3 — MOHTAXKHOE YCTPOUCTBO; 4 — OapabaHn; 5 —
ykmaquuk KI'T; 6 — Hanpasnsitonias ayra; 7 — KoJIOHHA THOKHUX TpyO; 8 — kaOuHa omeparopa B
TPAHCIIOPTHOM TI0JI0KeHUH; 9 — apToMoOUIBHOE 11accu; 10 — pa3naTodHbIid peIyKTOP HACOCOB
ruponpuBosa; 11 — BAHTOBBIC HACOCHI IS MOJIAYH TEXHOJIOTHUECKOM KHUIKOCTH; 12 — pama
arperara

st 6osee moaHOTO TIpeICTaBIeHHs Ha puc. 2.6 TTOKa3aHbl BO3MOKHBIE KOMITOHOBKH arperaros,
CMOHTHUPOBAHHBIX HAa aBTOMOOMJIBHBIX IIACCH.
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Puc. 2.6. KoMnoHoBKM arperaToB Ha aBTOMOOUIbHBIX
1IACCH:

MecromnonoxeHue kabuHbI oreparopa: a — 3a KaOMHOH
BOJUTEIS, O — HA KOPME arperara, 8 — Mexay 0apadanom
st KI'T u tparcnioprepom; 1 — kabuna Bogurens, 2 —
kabuHa oreparopa; 3 — 6apadan ¢ KI'T; 4 — ykinaguuk
TpyOBI; 5 — TpaHcTOpTep; 6 — MEXaHWU3M YCTAaHOBKH
TpaHcropTepa B pabouee MoIoKeHue




Arperarbl, CMOHTUPOBAHHbIE HA NpULenax (MOJynpuIenax)

MonTax 000pyIoBaHUs arperara Ha npuiene (Tuna Tpeiiepa) Mmo3BojsieT 3HAaYUTEIbHO COKPATUTh
JIOJIF0 CTOUMOCTH TPAHCHIOPTHOM 0a3bl B 00IIeM OallaHCe CTOMMOCTH arperara, 3HauuTeIbHO
YIIPOCTUTHh KOMIIOHOBKY IOCIIEIHET0, 00ECIIEYUTh pealn3aliio HeOOXO0AUMBIX [TapaMeTPOB MPU
MEHBIIIUX BECOBBIX U rabapuTHbIX orpanuueHusx. Takue dpupmel, kak "Dowell" (puc. 2.7) [10],
"Newsco Well Service Ltd.", npumensioT mogo0HbIe perieHus. B 3ToM ciy4ae npuBoj arperara
OCYIIECTBIISIIOT OT MagyOHOTO JIBUTATEIs.
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Puc. 2.7. KomnoHoBKa arperara Ha noJiynpuuerne B padouyeM moJI0KeHUH HA CKBAKUHE:

1 — aBTOMOOMITB-OYKCHPOBIIHK; 2 — KabuHa ornepatopa; 3 — 6apadan ¢ KI'T; 4 — ykmaqunk KI'T;
5 — konoHHa ruOKuX TpyO; 6 — HampaIsIOmIas 1yra; / — TPAHCIIOPTEDP; 8 — TEPMETH3aTOP YCThS;
9 — npesenrop; 10 — onopa Tpancnoptepa; 11 — o6opynoBaHue yCTbs CKBaXXKUHBI; 12 — ycThe
CKBaXMHBI; 13 — HacocHast ycTaHOBKa; 14 — pama arperata



2.2. O6opynoBaHHe YCThsl CKBAKHHBI

O06opynOBaHKE YCThsI CKBAKHHBI TIPU MIPOBEICHUH pa0OT C MCIOIH30BAHUEM KOJIOHHBI THOKUX TPYO
cOJIepKUT (puc. 2.8) 3KCIUTyaTallUOHHYIO apMaTypy, UCIIOIb3YEMYIO Ha JAHHON CKBa)XKUHE. ITO
MOJKeT ObITh ()OHTAHHAS ApMAaTypa, IKCIUTyaTallHOHHAS apMaTypa yCTaHOBKU
ANEKTPOIIEHTPOOEKHOTO HACOCa, apMaTypa HarHETaTeIbHOW CKBa)KUHBI, IITAHTOBAsI CKBAYKUHHAS
YCTaHOBKA € AKCIICHTPUYHOM 11aif00iA.

B nepBbIX Tpex cirydasx Ha ¢uiaHIe BEpXHEH CTBOJIOBON 3aJBMXKKA MOHTHPYIOT
YeThIPEXCEKLIMOHHBIM IPEBEHTOP, BXOAIINI B COCTaB KOMILIEKCa 000PYA0BaHUs Il IPOBEACHUS
[I0JI3eMHOT0 peMOoHTa. [IpeBeHTop HoKeH obecnednBaTh CBOOOAHBIM MPOIMYCK KOJIOHHBI THOKMX
TpyO B ckBaXkHHY. [Ipy BO3HUKHOBEHUHU aBapUIHOMN CUTYyalluu OH JIMOO repMEeTU3UPYET MOJIO0CTh
KOJIOHHBI HACOCHO-KOMIIPECCOPHBIX TPYO, B KOTOPYIO CIylieHa rubkas Tpy6a, 1100 ynep>KuBaer
IIOCJIETHIOO B IIOJBEILIEHHOM COCTOSIHUM JIOO Iepepes3act ee, 1100 MepeKphIBAET MONEPEYHOE
CEYCHHUE CKBAKHUHBI.
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Puc. 2.8. Cxema 000py10BaHusl YCThSl CKBAKUHbI U OCHOBHBIX Y3JI0B arperara npu
BbINOJIHEHNH PAadoOT ¢ THOKOM TPYyOOii:

1 — ykimaguuk TpyObl; 2 — KOJIOHHA THOKUX TPYO; 3 — HampaBJstomas ayra; 4 — 3aiBUXKKa; 5 —
TpaHcmoprep; 6 — BepTior; 7 — 6apaban ¢ KI'T; 8 — repMeTnszaTop yCcThs; CEKIIMH MpeBeHTOpa: 9 —
MepeKphIBAIOIIas BCe MmornepevyHoe ceuenue, 10 — ¢ mepepespiBaromumu miankamu, 11 — ¢



yIep>KUBaIOIUMH Iamkamu, 12 — repmerusupyromas KI'T; orBox sxkuakoctu: 13 — u3 monoctu
HKT, 14 — u3 xonpueBoro npocrpancTBa Mexay HKT u akcrryaTalinoHHOM KOJIOHHON

B paccmarpuBaeMbIx KOMIUIEKCax 000PYIOBaHUS UCIIONB3YIOT IJIAIICYHbBIE TPEBEHTOPHI C
MEXAHUYECKUM WU TUAPABIMYECKUM TPUBOJAOM. [Ipr 3TOM KOHCTPYKIIMU UCIIOJHUTEIBHON YacTH
IIPEBEHTOPOB — KOPIIYCa U IUIAIIKY — IPAKTUYECKU UJACHTUYHBI.

[IpennouyrurenbHee TPUMEHTH IPEBEHTOPHI C TUAPABIMYECKUM ITPUBOJIOM, ITIOCKOJIBKY PYYHOE
yIpaBJICHHUE MTypBATaMH ObIBACT 3aTPYIHEHO MMPU BBICOKOH IKCIUTYaTallUOHHOW YCThEBON BEPXHUHN
Ui He(DTAHOM CKBaXMHBI HAXOAUTCA Ha BhICOTE 1,5 — 2 M, a ra3oBoii — Ha BbicoTe 3 — 4 M.

Ha Bepxnem ¢nanie npeBeHTOpa MOHTUPYIOT repmeTu3atop. OH CIYyXHUT JiJ1si 00ecreueHus
TEPMETHUYHOCTH TTOJIOCTH KOJIOHHBI HACOCHO-KOMITPECCOPHBIX MIIM SKCIUTYaTAllMOHHBIX TPYO MpH
pabote ¢ KI'T B mItaTHOI CUTYyalUU.

OOBIYHO TePMETHU3aTOP KOJOHHBI THOKUX TPYO CONEPKUT YIUIOTHUTEILHBIN 2JIEMEHT, Yyepe3
KOTOPBIH mporryiena ruokas Tpyoa. CreneHb 00KaTHs €€ YIUIOTHUTEIBHBIM JIEMEHTOM
oIpeJiesIAeTcs JaBleHueM pabouel KUAKOCTH THAPOIIPUBO/IA, IoJaBaeMoi B ero 1uinHap. B
nporecce paboThl B 3aBUCUMOCTH OT MOJIOKEHU S IITOKA LIMIIMH]PA THAPONPUBO/IA YINIOTHUTEIIbHBIN
3JIEMEHT MOKET 00ecreunBaTh UM rapaHTUPOBAHHBIN 330D, U IJIOTHOE IpUXKaTHE K
MOBEPXHOCTU THOKON TpyObl. B HEKOTOPBIX KOHCTPYKIMSIX B pe3yJabTaTe CUIIbI TPEHUS,
BO3HHUKAIOIIEH HAa TOBEPXHOCTH KOHTAKTA TPYOBI C YIUIOTHUTEJIbHBIM 3JIEMEHTOM, TPyOa MOXKET
yEepKUBATHCS HAa BECY.

Hag repmetnzaTtopoM ycTaHaBIMBAIOT YCTPOUCTBO, 00ECTIEUNBAIOIIEE MTPUHYTUTEIBHOE
nepeMeleHne KOJOHHbI THOKUX TpyO BBEpPX MJIM BHU3. B oTedecTBEHHON TEXHUYECKON IUTEpaType
3TO YCTPOWCTBO HA3bIBAIOT TPAHCIIOPTEPOM, a B AHTIIOA3ZBIYHON — HH)KEKTOPOM WJIM MHKEKIIMOHHON
TOJIOBKOM.

B arperarax ass paboTbl ¢ KOJJOHHOM THOKUX TPYO peaan3yroT 0OBIYHO JBa HAIPaBICHUS
o(opMIIeHHs y3]I0B KPEIUIEHUS TPaHCIIOpTEPa B pabodyeM MOJIOKEHHH.

[TepBoe pemieHue npeaycMaTpuBaeT UCIOJIb30BAHNE CIEIMATIbHON OOPBI — IPOCTPAHCTBEHHOM
METAJIOKOHCTPYKIIMH, KOTOpasi yAEp>KUBAET TPAHCIOPTEDP U ONMMUPAETCS] HA TPYHT YETHIPbMS
ONOpHBIMU TUIUTaMU (puc. 2.9). Kak npaBuiio, 3Ty onopy cHa0karoT pacTsKKaMH, KOTOPbIE KPETAT K
YCTaHOBJICHHBIM B TPYHTE SIKOPSM. B psie KOHCTPYKIMii arperaTtoB TpaHCIIOPTEP AOMOJIHUTEIBHO
yAEpPKUBAETCS B BEPXHEH YacTH MO- CPEACTBOM MOHTaKHOTO YCTPOICTBa, 00€CIEYNBAIOIIETO €T0
YCTaHOBKY. [ TONOTHUTENBHOE KPEIJIEHUE B BEPXHEN YaCTH, U PACTSKKH CITY’KaT JJIs BOCIIPUATHUS
TOPU30HTAIIBHBIX COCTABIISIOIINX YCUIIUH MTPH MepeMeIeHH TPYObl B IEPHOIBI CITyCKa UITH
oIbEMA.

Omnopa TpancnopTepa JOKHA HMETh JIOCTaTOYHYIO BBICOTY, YTOOBI 00ECIIEYUTh YCTAaHOBKY 3TOTO
y3J1a HaJl JOHTAHHOM apMaTypoii, IPEBEHTOPOM M YIJIOTHUTEIbHBIM 3JIEMEHTOM YCThSI.

[IpenmymiecTBO MOAOOHOM CUCTEMBI 3aKJIIOYAETCS B IPAKTUYECKU TIOJTHOM pa3rpys3Ke yCThs
CKB)XMHBI OT MOTIEPEYHBIX YCUIIMH, BO3HUKAIOIIUX IIPH ONEPALUIX MOHTAXa-IeMOHTaXa
000pyZI0BaHUS U IEMCTBUY arperara. 9To 0COOEHHO Ba)KHO MpH paboTe ¢ "BBICOKUMH" YCThSIMU, Ha
KOTOPBIX Ja)Ke HE3HAYUTEIbHbIE MTOTIEPEUHbIE YCHIINS IPUBOJAT K MOSBICHUIO OOIBIINX
M3ru0aroIIMX MOMEHTOB, BO3JIEHCTBYIOIMX Ha 3JIEMEHThI YCTHEBOIO 000PYJOBAHHUS.



Hcnonb30BaHue onopsl TpaHCIOPTEPA MO3BOJISIET PA3rpy3UTh YCThE OT BEPTUKAIBHBIX CHII,
00yCIOBJIEHHBIX COOCTBEHHBIM BECOM 000pYI0BaHUS, U Harpy3KU OT Beca KOJOHHBI THOKUX TPYO,
CIYUICHHBIX B CKBAXKHHY.

K HenocraTkam cienyer OTHECTH HEOOXOIUMOCTh XOTS U B IPOCTOM, HO JTOTIOJIHUTEIHHOM Y3J1€ —
OIope, KOTOPYIO HY)KHO COOMpPATh U yCTaHABIMBATh Ha YCThE CKBAXKHHBI TIEPE]] MOHTAKOM
TpaHcmopTepa.

Bropoe pemenue npeaycmMaTpruBaeT MOHTaX TPAHCIIOPTEpa HEMOCPEACTBEHHO Ha TEPMETU3ATOP
ycThs (puc. 2.10). B 1aHHOM KOHCTPYKIIMK arperata MOHTaX-JIeMOHTaX OCYIIECTBIISIOT C IIOMOIIBIO
MaHUIYJSATOPa, K KOTOPOMY KECTKO MpucoeauHeH Tpancnoptep. [Ipu pabote arperata mroku
TUAPOLUIUHAPOB, MEPEMENIAIONTNX AIEMEHThl MAHUITYIIATOPa, GUKCUPYIOTCS, YTO 00ECIICUUBAET
KECTKYIO CBSI3b TPAHCIIOPTEPA C YCTAHOBKOM.

[IpeumMy1iecTBOM TaHHOT'O TEXHUYECKOTO PEIICHHUS SIBISETCS KOMILIEKCHOE UCIIOIb30BAHNE
MaHUITYJISTOPA, @ HEJOCTaTKOM — HEM30€KHOCTh BOSHUKHOBEHHS MONIEPEUHBIX CHII,
BO3JICHCTBYIOIIMX Ha YCThE KaK IPU MOHTa)Ke-1€MOHTaXe, TaK U npu padote arperara. [locinennee
00yCIIOBJICHO HEN30EKHOM MPOCAIKOI TOMKpPATOB, HA KOTOPBIE OIMPACTCS paMa arperara, 1 HU3KOi
KECTKOCTBIO CaMOro MaHUMyisiTopa. Kpome Toro, Ha ycThe CKBaXKMHBI IIEPEAAIOTCS YCHIINS BEca
TpaHCIOPTEepa M KOJIOHHBI THOKUX TpyO. Ha razoBeix ckBaknHax padboTa ¢ Mo00HBIM
000pyIOBaHUEM H3-32 BOZMOXKHOCTH pa3pylieHus: JOHTAHHOM apMaTyphl 3amperieHa
I'ocroprexnanzopom PO
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Puc. 2.9. Arperar "Ckopnuon' B pa0do4eM M0JI0KEHHH HA CKBAKHHE:

1 — xabuna BonuTens; 2 — 6ak ruapocucTeMsl arperara; 3 — 6apabdan ¢ KI'T; 4 — yknaguuk KI'T; 5 —
KOJIOHHa TMOKUX TpyO; 6 — Hampaistouias 1yra; 7 — MOHTa)KHOE yCTpOicTBO; 8 — TpancnopTep; 9 —
ornopa TpaHcnoprepa; 10 — repmeruzatop yctbs; 11 — apmaTypa ycThsl CKBaXHHBI;, 12 — pama
arperara; 13 — eMKOCTB JIJTsl TEXHOJIOTHUYECKOH )KuaKocTH; 14 — kabuHa omiepaTopa B paboyemM
I0JIOKEHUH (TIOKa3aHbl TOJIBKO €€ OMOpPHI)
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Puc. 2.10. Arperar KIIPC, nsrorasanBaemsblii 3aBogom "Pyaropmam', B paGodem moJioxeHun
HA CKBaJKMHeE:

1 — xabuHa omneparopa; 2 — 6apadan ¢ KI'T; 3 — yknagunk KI'T; 4 — xonmoHHa rHOKUX TpyO; 5 —
MEXaHU3M YCTaHOBKHU TPaHCIOpTEpa B pabodee MOJOKEHHE; 6 — HarpaBistonas a1yra; 7 —
TpaHcnoprtep; 8 — repmerusarop ycrbs; 9 — npesentop; 10 — onrannas apmarypa; 11 — ycroe
CKBa)XMHbI; 12 — aBTOMOOMIBHOE maccu; 13 — pama arperara



2.3. Y3ibl, o0ecnneunBaonume

TPAHCNIOPTUPOBAHUE KOJTOHHDBI THOKHX pr6

OnHuM U3 Hanbosee OTBETCTBEHHBIX Y3JI0B arperata spisiercs TpaHcnoprep. OH 10JKeH
o0ecrieynBaTh nepeMenieHre KOJTOHHBI THOKUX TPYO B 3alaHHOM Juana3oHe 0e3 MpOoCKalb3bIBaHUS
pabouuXx AJIEMEHTOB U MOBPEXK/ICHUI HApYKHOW MOBEPXHOCTHU TPYOHI U ee TeomeTpun. Heobxomumo,
4yT00bI Tpancnoptep npu nepemeniennn KI'T u BBepX, 1 BHU3 paboTai 0AMHAKOBO HAJIEKHO.

K HacrosiieMy BpeMeHH CII0KUIIUCH JIBa HAIIPaBJIEHHUs B KOHCTPYMPOBAHUU TPAHCIIOPTEPOB — C
OJIHOM U JBYMsI TATOBBIMU LEMSIMHU, CHA0>KEHHBIMHU ILJIAIIIKaMH, B3aUMOJICHCTBYIOIIMMU C KOJIOHHOM
ruOkux TpyoO. [Tnamku nprxumaroTcs K riOKoi TpyOe ¢ OMOIIBIO THIPaBIMYECKUX LIUJIMHAPOB.
Kpowme toro, u3 narentHoii (cm. [lpunoxenue) u TEXHUYECKON JTUTEPATyphl U3BECTHBI U IPYTHE
KOHCTPYKLIMU TPAHCIIOPTEPOB, OJHAKO OHU, O HAIIEMY MHEHHUIO, IIPEICTABISAIOT HHTEPEC TOIBKO KaK
00pa3Libl pa3BUTHSI TEXHUYECKOIH MBICIH KOHCTPYKTOPOB.

[IpuHnunuaneHas cxema TpaHCIopTepa ¢ ABYMs LiENsIMU ITpuBesieHa Ha puc. 2.11, a. Ha xopnyce 1
CIIeBa U CIIpaBa OT I'MOKOW TPYOBbI 3 pacroIOKEHBI ABE ABYXPSIHBIE LIEMH 5, COCTOSIIIE U3 TUIACTUH
14 u Brynok 13. 3BeHbs 1enel coeMHEeHbI naibiiaMu 15 u cHabkeHs miamkamu 16. [Tnamku
pacnosoKeHbl MeXy 3BeHbsiMH 1ierielt (puc. 2.11, 6). Kakaas namka ycraHOBJICHA Ha IBYX
NaybLAaX, KOTOPbIE JPYT C PYrOM COETUHEHHI "B 3aMOK", B pe3yJIbTaTe Yero UX ThUIbHbIE
moBepXHOCTH 18 00pa3yroT HenmpephIBHYIO TUNIOCKOCTh. Kajkaas ruramnika BBITIOJTHEHA C
BO3MOKHOCTBIO HEOOJIBILIOTO (TIOpsiiKa 3 — 5°) yriIoBOro nepeMenieHuss OTHOCUTEIBHO OJHOTO U3
naybLeB (BEPXHEro) Lenu. JTo MO3BOJISET IUIALIKaM IPOBOAUTE CAMOYCTaHOBKY paboueit
MOBEPXHOCTU 17 OTHOCUTEIHHO THOKON TPYOBI.
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uensimu (a) U nonepeyHoe
ceyeHue ero ysna nnawek (6):
a, b, ¢, f — Toukn nogeoaa
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ThuIbHBIE MOBEPXHOCTH IIAIEK B3aUMOJICHCTBYIOT ¢ poiiMKaMu 12, koTopsle He 6osiee 4eM 1o Tpu
LITYKH 3aKperuieHsl B kapeTtkax 11. [locnenHue nprxumMaroTcst K LEenH ocpeicTBOM
rujpasandeckux LunHApoB 10. )KuakocTs B HOJIOCTH MOCIEIHUX HOCTYIAET OT PEryIsSTOPOB
JaByieHust 6, K KOTOPBIM MONApHO MPUCOETUHEHbI LIWIMHPBI, HAXOIAIIUECs ClIeBa U CIpaBa OT
ru0koii TpyOsl. K perynsitopam gaBnenust paboyasi >KUAKOCTh TUAPOTIPHUBO/IA MTOCTYNAET OT HACOCHOM
craniuu 7. J{is oOecrieueH st MOCTOSIHHOTO COOTHOIICHUS YCHUIINI TIPHKUMA TIIAIIeK JuaMeTphl 01 —
d4 ruppornuHApoB 10 MOTYT OBITH Pa3IMYHBIMHU.

Lenwu ¢ mamkaMy NepeKUHYTHI Yepe3 3Be310UKy Benymme 2, 4 u nanpasistomue 8, 9. J{ns
o0ecrieyeHrs CHHXPOHHOCTH MEepEeMEIeH s LIeTIei BajIbl BEAYIMX 3BE3109eK KHHEMAaTHUECKU
CBSI3aHbI CHHXPOHU3HUPYIOIIMMHU LIECTEPHSAMU (Ha CXeMe He Moka3aHbl). Kaxias BepXHsisl 3Be310UKa
4yepe3 peayKTop COeIMHEHA C THAPAaBINYECKUM MOTOPOM (Ha CXeMe He I0Ka3aHbl), IPUBOISALIIM €€
B AeiicTBue. [IuTaHue ruipoMOTOPOB OCYILECTBISAETCS OT HACOCHOM CTaHLIMU arperara noJ3eMHOI0
PEMOHTA, B COCTaB KOTOPOT'0 BXOAUT ONMCHIBAEMOE ycTpoiicTBO. KOHCTpyKIMs oceld, Ha KOTOPBIX
YCTaHOBJICHbI HUYKHHE 3BE3/104KH 8 U 9, mpeaycMaTpuBaeT BO3MOXKHOCTh UX BEPTHUKAJILHOTO
NepeMEILEHHs U C IOMOUIbIO HATSHKHBIX TUAPOLMIMHIPOB (HA CXEMe He IOKa3aHbl).

XapaKTepHLIe pa3MEpPhbI KapeTKH, IJIAINKH U HCTIN CICAYIOIMUC: pACCTOSIHUA MCKAY OCAMH POJIMKOB
Ha KapC€TKE U MCKAY OCSAMH POJIMKOB COCCAHUX KAapETOK PaBHO HIAary nemnu, a JJIMHa pa6oqel“4
MOBCPXHOCTHU IIJIAIIKHA MCHBIIC WJIK PAaBHA HIAary 1eIu.

Pabota TpaHcnopTepa Juis epeMeleHus] KOJIOHHBI THOKUX HEeNpephIBHBIX TPYO arperata
M0JI3EMHOT'O PEMOHTA CKBAKUH MPOUCXOJUT CIEIYIOLUM 00pa3oM.

ITpu amwxenuu TpyOs! 3 ruapoumauHApsl 10 nprxumarot kapetku 11 ¢ ponukamu 12 x ThuibHON
nosepxHocTu 18 mamek 16, a oHu, B CBOIO 04epe b, paboueil moBepXHOCThIO 17 compukacaroTcs ¢
MOBEPXHOCTHIO THOKOM TpyOb! 3. KpyTAiuii MOMEHT OT THAPOMOTOPOB MepeacTcs pelyKTOpaMu K
BEAYIINM 3Be3/I0uKaM 2 U 4, KOTopble 00eCTIeYnBaIOT NEpeMeEIleHHe Lenel 5 U COeJMHEHHBIX ¢
HUMH TUTaIIeK B HY’)KHOM HanpasieHuu. [Ipu nemwkennn miamek 16 ponuku 12 karares mo ux
TBUTFHOM TIOBEepXHOCTH 18.

['eomeTprueckne COOTHOLIEHHS pa3MEpOB IJIAIIEK U KapeTOK 00ECeunBal0T rapaHTHPOBAHHOE
MPUIIOKEHNUE HArPy3KH, CO31aBaeéMOM TMAPOLMINHAPOM, K KaKO-TH00 Mialke B JII0OOM ee
MOJIOKEHUH. 3aJJaHHBIN pa3mep padoueill 4acTu IUTALIKY UCKITI0YaeT e OpMUPOBaHHUE TOBEPXHOCTH
pr6BI B IICPUOJbI BXOXKXACHHUA B KOHTAKT C MJIAIIKON B BbIXO/a U3 HETO.

[Tpu Hanmuuu kakux-1100 nedekToB ruOKoi TpyObl (HalpruMep, MECTHOE CMSITHE, BCITyUHBaHUE,
HapylIeHHEe MPaBIIbHON r€OMETPUH) OTKIIOHSIETCS OT CBOET0 HOPMAJILHOTO TIOJIO’KEHUS U TJIAlIKa,
KOHTaKTUPYIOLIas C TOBEPXHOCTHIO TPYObI B 3TOM 30HE.

Heo6xoauMblit 3aKOH U3MEHEHUS TATOBOTO YCUJIHUS T10 JUTMHE KOHTAKTa IUIaIIeK ¢ TpyOoit
YCTaHABIIMBAETCS PETYIATOPAMU JIaBJICHUS 6 M M3MEHEHUSIMHU JHaMeTPOB MIIUHAPOB 10.

[IpuniunuaneHas cxeMa TpaHcrnopTepa ¢ OAHOM LEMNblo MpUBeAcHa Ha puc. 2.12. B naHHOM cityyae
nepeMenieHne TpyOobl OCYIIECTBIISIETCSA TOCPEACTBOM OJIHOM 1IeTIH, HeCyIlel Ha cebe apHUpHO
COEMHEHHbIE TUTALIKHU (TI0 CYLIECTBY MCIOJB3YIOTCS JABE MapajlieIbHO YCTaHOBICHHBIE OJTHOPSTHBIC
LTI, MEXIy KOTOPHIMH PACIOJIaraloTCs IUIANIKH). Y CTPOMCTBO COCTOUT U3 KOPITYCa, B BEpXHEH
4aCTH KOTOPOTO pa3MeELIEH Bajl BEAYIIEH 3B€3/104KH, a B HUKHEN — BEIOMOM. Bpalenue Beaymero
Bajia 00ECIIeYNBACTCS C IOMOIIBIO LIETHOTO PEAYKTOPa, IPUBOJUMOrO B IEHCTBHE OT THAPOMOTOPA.
Kak u B paHee pacCMOTpEHHO! cXeMe, B KOHCTPYKLIUU HI)KHETO Bajia IPEAYCMOTPEHA BO3MOYKHOCTD



MNEPEMEIICHUS €I'0 B BEPTUKAJIbHOM HAIIPaBJICHWH, YTO IIO3BOJIACT PETYIUPOBATh HATAXKCHUC LCIIN.
FI/II[paBJ'II/ILIeCKI/Ie OUJIMHAPBI HAXOJATC HAa BHEIIIHEH CTOPOHE KopITyCa.

[Tnamxu, 3axBaTeiBatonme Tpyoy (puc. 2.13), BEINOTHEHBI TAKUM 00pa3oM, YTO OCh MaJIbIIEB LENeH
nepeceKaeTcs ¢ OChI THOKON TpyOBl M MepHeHIUKYIsIpHA eil. To o0ecrieunBaeT nepeaayvy Ha Lenu
TOJIBKO BEPTHKAJIBHO HAIPABJIEHHBIX CUJ 0€3 SKCLIEHTPUCUTETA OTHOCUTENBHO OCH KaXJI0W U3 HUX.
B pe3ynbrare nemns nepenaeT ToJIbKO pacTSATMBAIOLIYI0 HArpy3Ky, U3ru0ar0e MOMEHTHI B JIFOOBIX
IUIOCKOCTSAX OTCYTCTBYIOT. BHYTpH KOpIlyca Ka)I0M IUIAIIKU PACIIOJIOKEHBI 1Ba IIAPHUPHO
3aKpeIUICHHBIX 3aXBaTa, B CPEIHEH YaCTH OHU CHA0KEHbI CMEHHBIMHU IIJIAIIKaMHU,
B3aMMOJICHCTBYIOIIMMU C TPYOOH, a Ha KOHIIE, TPOTUBOIOJIOKHOM IAPHUPY, UMEIOT POIUKH.
VIMeHHO OHM B3aMMOJIEUCTBYIOT C IPUKUMHBIM YCTPOWCTBOM B TOM 30HE, /1€ JOJKEH OBITh
o0ecriedeH KOHTAKT Iutamek u Tpyosl. Ha puc. 2.13 miamku, HaXoQsSIMecs B BEPXHUX IMOJIOKEHHUSIX
B 30HE 3B€3/104€K, II0Ka3aHbl pacKpbIThIMU. [Ipu moaxone k paboyeMy ydacTKy IUIALIKH
3aKpBIBAIOTCS M IJIOTHO OXBATHIBAIOT THOKYIO TPYOYy.



[ToMHMO OMMCaHHBIX LEIECO00Pa3HO PACCMOTPETH U PSJl MHBIX KOHCTPYKIIHM TpaHcnopTepos. He
BCE KOHCTPYKIUHU ObUIH peau30BaHbl B METaJlIe, OJJHAKO OHU MPEJCTABIIAIOT UHTEPEC C TOUKU
3peHus Auara3oHa BO MOXKHBIX TEXHHUECKHUX PELIeHUH 3
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Puc. 2.12. [IppHuunuanbHasi cxeMa TPaHCIIOPTepPa ¢ OAHOM
Henbio:

1 — y3en pacKphIBaIOIIUXCS IUIAIICK; 2 — BEYIIUN Bajl CO
3BE3/I0YKaMU; 3 — IIETHAsI IOHIDKAOIIas mepeaayva; 4 —
THJIPABINYECKUE IIHIMHIIPHI HATSHKCHUS TIeTIe; 5 — BeZOMBIN
BaJl CO 3B€3/I0YKaMHu; 6 — oropa TpaHcroprepa; 7 —
TEPMETH3aTOp YCThs; 8 — ruapomoTtop; 9 — Kopiyc



Cxema npocTelieil KOHCTPYKIMH TpaHCIopTepa ¢ ABYMsI LENAMUA U MEXAaHUYECKUM
peryaupoBaHUEM peKkuMa padoThl ToKazaHa Ha puc. 2.14 (a.c. Ne 2041337)*. Kaxnaplii U3 psanoB
IETel PacoioKeH Ha 3BE3/J0YKaX, YCTAHOBJICHHBIX HA JIBYX OTHIENBHBIX paMax. Harskenue
IeTel Co3/1aeTCsi BEPTUKAIBHO YCTAHOBJICHHBIMU B HIDKHEH 4acTu pam BHHTaMU. [IpmkaTue

* 34ecb M panee Bce CBeAeHUs, Kacallimecs aBTOPCKMX CBUAETENbCTB (a.C.), U 3apybexHblX naTeHToB, NpuBeAeHbl B
MpunoxeHun.



TIJIAIICK K MOBEPXHOCTH THOKOM TpyObl 00€cTieunBaeTCsl BHHTOBBIMU CTSKKaMH. Takum o0pa3om,
BCSl METAJUIOKOHCTPYKIIUS TPAHCIIOPTEPA YUACTBYET B MEPEAAUE YCUIIUM, MPHKUMAOIINX TUIAIIKA
K TpyOe.
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Puc. 2.13. IlonepeyHoe ceueHue y3ja miaimiex,
3aXBaThIBAOIINX TPYOY:

1 — ochk BpameHus TIaNIeK; 2 — KapeTka; 3, 4 — COOTBETCTBEHHO
BKJIQIBIII ¥ KOPITYC IJIAIIKK; 5 — Iens npuBoja; 6 — cromnop; 7 —
POIHK

K nHTEpecHbIM KOHCTPYKIIMSAM TPAHCIIOPTEPA CIIEYEeT OTHECTH MEXAHUYECKYIO CUCTEMY
oOecrieueHuns MpuKUMa TuIamek kK Tpyoe (puc. 2.15) (a.c. Ne 224427). Ona Takke COCTOUT U3 ABYX
ueneil. UtoOsl o0ecneunTh MPUKKUM IUTAIEK K TOBEPXHOCTU TpyObl Ha pabouyeM ydacTke, UX
BBITNIOJHSIOT NOJANPYKUHEHHBIMHU M CHA0XKal0T ToJIKaTenssMU. Ha ThUIbHOM YacTH KaX10ro
TOJIKATeJIs yCTaHOBJEeH posuk. Ha pabodeM ydacTke ruiamiek BHYTpH KOpIlyca TpaHCIopTepa
PacrojoKeHbI JBE HAMPABIIAIOLINUE, IPH B3aUMOJIEHCTBUU C KOTOPBI- MU POJIMKH TOJIKATEIEH
MEPEMEIIAIOTCS 110 HAIIPABICHUIO K MTOBEPXHOCTH TPYObI U MPUKUMAIOTCS K HEH C YCUITHEM,
OIIpEAEIAEMBIM B COOTBETCTBUU C HACTPOMKON MPY>KHH, PACIIONOKEHHBIX B TOJKATENAX. Takas
KOHCTPYKLHS MO3BOJISIET OCYIIECTBIATH TUIaBHBIN MOJBOJ U OTBOJ IJIAIIEK OT TOBEPXHOCTU TPYOBI.

OOUIMM HEOCTATKOM IOCIEIHUX JBYX KOHCTPYKIHI SBISETCS OTCYTCTBUE ONIEPATUBHOTO
PeryaupoBaHus YCUIMHA IPHKUMA TUTalIeK K Tpyoe.



Puc. 2.14. Cxema Tpancnoprepa ¢ AByMsl IelIAMH M MeXaHU4YeCKHM peryJupoBaHueM
NPHAKUMA IUIAIEK U HATSKeHUs! Lenei:

1 — och BeIOMO¥ 3BE3/I0YKH C HATSHKHBIM MEXaHU3MOM; 2 — MecTo pacrniosiokenus KI'T; 3 — mens; 4
— BEIYIIUI BaJl CO 3BE3J0YKAMM; S5 — JieBasi pama; 6 — MexaHu3M MpHKUMa; / — IIpaBas pama; 8 —
MIPEBEHTOP
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Puc. 2.15. Cxema TpaHcnoprepa ¢ MeXaHMYeCKMM NMPUKUMOM IUIALICK:

1 —3BeHoO 1enu; 2 — miamika; 3 — ToJKaTenb; 4 — ynpyruil aJleMeHT; 5 — HanpaBistomas; 6 —
BTYJIKA ILITOKA; / — POJIUK; 8 — KOJIOHHA THOKUX TPYO
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Puc. 2.16. Cxema Tpancnoprepa ¢ HCIOJb30BAHUEM YJIACTUYHBIX PYKABOB 1JIs

NPUKMMA IUIALIEK:

1 — neBas pama; 2 — HaNPaBJISIOIIME POJIUKH; 3 — KOJIOHHA THOKUX TpyO; 4 — 11emnp; 5 —
BeZioMast 3B€37104Ka; 6 — POJIMK MEXaHU3Ma HATSHKSHUs LeNH; 7 — 3JaCTUYHBIA pyKaB;
8— ero BHYTpEHHsISI IOJIOCTh, 3aMIOJIHEHHAS KHUIKOCTHIO THIponpruBoaa; 9 — mrymep; 10
— BeIymias 3Be31049ka; 11 — peqykTop ¢ IpUBOIHBIM ABUTATEIEM



910 TpGGOBaHI/Ie, KaK IMOKa3bIBACT IIPpaKTUKa, MOXET OBITH BBIITOJIHEHO TOJIBKO npu
HCIIOJIB30BaHMHU 00BEMHOTO TruaponpuBoaa.

BapuanT ¢ ncnonp3oBaHnEM IHIPONPHBOAA B MEXaHU3ME NPYIKATHS TUIAIIEK M HATSHKCHUS
nenei nokasa Ha puc. 2.16 (a.c. Ne 785458). lns co3ganust ycuiins IPpUMEHSIOT J1Ba
3JIACTUYHBIX PYKaBa, B KOTOPBIE [10]] IaBIEHHEM MOAI0T pabounii areHT. Y cuiiue nepeiaetcs
POJIMKaMH, YCTAHOBJICHHBIMU Ha HIAPHUPHO 3aKPCIIJICHHBIX KApCTKAaX, CMOHTUPOBAHHLBIX, B CBOIO
ouepelib, Ha MOBEPXHOCTH PYKABOB. [[J1s1 HATSHKEHUS LIENEH UCTOJIb3YIOT JBE Maphl POJIMKOB,
PacHoI0KEHHBIX Ha KOJICHYATHIX PhlYarax U MPIKUMaeMbIX K IIETISIM ITI0CPEICTBOM
THIPOLMIINHAPOB. B paccMOTpeHHOM KOHCTPYKIIMHU BEAYIIUMH SIBJISIFOTCS. HUKHUE 3BE3/I0YKH.
Kak noka3bIBaeT OIbIT AKCILTyaTaliy, TPIMEHEHNE X B KAYeCTBE BEAYIIUX IPEICTABISCT
co00ii He camoe JTydlliee pelIeHre, IIOCKOIBKY B 3TOM CiIydae BHEIIHSS YacTh IIeTei mepenaet
yCHJINE MTPH OABEME KOJIOHHBI THOKHUX TPYO M perylInpoBaHue HATSDKCHUS 1IeTIei CTAaHOBHUTCS
3aTpyAHUTENIbHBIM. JlaHHBIM BAPUAHT UCIIOIb3YETCS IIPU MEXAHUYECKOM IIPUBOJIE LIECTIEH.
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Puc. 2.17. Cxema Tpancnoprepa 6apadaHHOI0 TUINA:



1 — xabuna BoguTens; 2 — 6apadan s KI'T; 3 — komonna rudkux tpy0; 4 — yknaguuk KI'T; 5, 6
— COOTBETCTBEHHO 0apabaH M MPMKUMHBIC POJUKH TPAHCIIOPTEPA; / — HAIIPABJISIOIINE POJIHKHY;
8 — myNbT ympaBIeHUS arperaTom

K uHTEpeCcHBIM KOHCTPYKIIHSAM TPAHCIIOPTEPOB CJIEAYET OTHECTH M TPYIITY YCTPOUCTB, B
KOTOPBIX BeJyIlee 3BEHO, IiepeIaroliee ycuine K Tpyoe, UMeeT KpUBOJIIMHEHHYIO TOBEPXHOCTb, a
cama TpyOa Ha TOM y4acTKe COOTBETCTBEHHO M30THYyTa. [Ipeiaranich KOHCTPYKIUN
YCTPOMCTB, B KOTOPBIX TpyOa HaMaThIBaIach HEMOCPEACTBEHHO Ha OapabaH, 1100
JOTIOJTHUTEIBHBIN OapabaH CIIyXKHI TATOBBIM opranoMm (puc. 2.17) (pat. U.S.P.D.: ' 4673035). B
MOAOOHBIX KOHCTPYKITUAX ISl OOeCTIeYeHHs TIEpeMEIeHUs TPYOBbI K TATOBOMY OapabaHy
MPUKIIAABIBAIOT COOTBETCTBYIOIINN KPYTSIIUI MOMEHT. J{JIsi NCKITFOUEHUS MPOCKATb3bIBAHUS
OapabaHa OTHOCHTEIBHO KOJIOHHBI THOKUX TPYO MOCIETHSS PUKUMAETCS K HEMY PSJIOM
POJIMKOB. YUacTOK TpyObl, HAIPaBJIIEMbIl B CKBAXKHHY, TIPOIYCKaeTCst yepe3 2 — 3 mapsbl
POJIMKOB, BRIIPSIMIISIIONINX €e. PaccMOTpeHHass KOHCTPYKIUS MPOCTA, TaK KaK y HEe OTCYTCTBYET
CJIOKHBI MEXaHW3M MPWKUMA TUIAIEK U HATSHKCHUS [IeTIeH, HECYIINX TUTAIIKH.
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Puc. 2.18. Cxema arperara ¢ TpaHCIIOPTEPOM, HAXOAAIIUMCS B HAKJIOHHOM I10JIOKEHHH:

1 — xabuna Boautens; 2 — 6apadan ¢ KI'T; 3 — xkabuna oneparopa; 4 — K0JIOHHa THOKUX TPYO; 5
— Tpancnoptep; 6 — cTpena; 7 — MpUBOJl OCHOBAHUS TPaHCIOPTEpPa; 8 — HampaBIstomas ayra; 9 —
KpUBOJMHEWHas Hanpasisitomas; 10 — repmernsarop ycThs ckBakuHbl; 11 — pama arperara

K 0CHOBHOMY HEZOCTATKY 3TOM CXEMBI CIENYET OTHECTH HEBO3MOXKHOCTD €€ UCIIOJIb30BAHUS
pu paboTe Ha CKBaXXHMHAX, YCThEBasi apMaTypa KOTOPHIX UMeeT BbIcOTy Ooiee 1 — 1,5 m.
YKazaHHBII HETOCTATOK CBOJIUT Ha HET BCE JIOCTOMHCTBA O0IIel KOHCTPYKIMM arperata u
IIPEKIE BCETO NMPOCTOTY €r0 KHHEMAaTUYECKONW CXEMBI M OTCYTCTBUE MEXAHNU3MOB JUUISI MOHTaXa-
JEMOHTaXa.

Bo Bcex PAaCCMOTPECHHBIX arperarax, HE3aBUCUMO OT UCIIOJIb3YyEMbIX TPAHCIIOPTHBIX 0a3 u
oco0eHHOCTEH KOHCprKLII/Iﬁ OTACIIbHBIX Y3JIOB, TPAHCIIOPTCP pa3MCIICH Hal YCTbCM CKBAXUHBIL.

K uncny HeopauHapHBIX KOMIIOHOBOK arperaToB CJeIyeT OTHECTH KOHCTPYKIHUIO, B KOTOPOH
TPaHCHOPTEP pa3MellleH TOPU30HTAIBHO UM ¢ HEOOJIBIIMM HAKJIIOHOM Ha paMme arperara (puc.
2.18) (a.c Ne 1686119). bapaban ¢ konoHHOM rHOKUX TPyO U KabnuHa onepaTopa 3aHUMAIOT
TPaAUIIMOHHOE MTOJIOXKEHUE Ha paMe arperaTta. TpaHCIOpTEp pacroyiaraeTcs B €ro KOpMOBOM
YJaCTH Ha CTpelie, yCTAaHABIMBAEMOM B COOTBETCTBUH C Pa3MEpaMH yCTHEBOTO 000PYIOBaHHUS
CKBa)XHHBI, HA KOTOPOU BBITTOJTHAETCS MOI3EMHBIN PEMOHT.

Mex 1y TpaHCIIOPTEPOM U YCThEM CKBAXKMHBI UMEETCS CIIENUANIbHASL KPUBOJIMHEWHAS
HaIpaBJIAOIIas, 00eCreunBaroIas MoABO TPYObl K YCThIO CKBaKUHBI U NIEPEMELICHHE €€ M0/
CXKUMAIOIIEH Harpy3Kou 6e3 morepu ycTonduBOCTH. ONIacCHOCTh OTEPH YCTOWYUBOCTH
yCyryOJIIeTCsI €11Ie U TEM, YTO Ha ATOM y4acTKe THOKas TpyOa MMeeT KPUBOIMHENHYIO (hopMmy.

Cxema ycTaHOBKH, TPUBEJICHHAs Ha puc. 2.18, J0JKHA BKIIIOYATh €1IE U HEMOKa3aHHOE
000pyI0BaHNE YCThSI — TE€PMETU3ATOP, MPEBEHTOP. VX MPUCYTCTBUE HA YCThE CKBAYKUHBI
MPUBOIUT K HEOOXOMMOCTH YBEITMYCHHS yIIa HAKJIOHA CTPEIIHI.



2.4. Y3JIbI 1JId XPAHEHHWSA KOJIOHHBbI

ruOKuX Tpyo

Kononna rubkux TpyO mim ee yacTb, He HaXOAALIasACA B CKBaXXHMHE, pacrosaraercs Ha 6apadane,
KOHCTPYKLIUS KOTOPOTO UMEET BUJ| LIMIIMHIPUYECKON OOUKH, KaK IPAaBUIIO, [TOJAKPEINIEHHON
U3HYTpH peOpaMu U cHaOKeHHOH 1o 00okaMm pedopaaMy WK PaJuaibHO PaCOI0KEHHBIMU
cTep>kHsAMU. Ecii MConb3yloT nociieAHue, TO MEX/1y HUMH Yallle BCEro HaTsATMBaOT
METAININYECKYIO CETKY, MCKJIFOUAIOIYIO MONaJaHue MEX /1y BUTKAMU IIOCTOPOHHUX IIPEIMETOB.
Bbapaban BpamaeTcs Ha Bally, yCTAHOBJICHHOM Ha MOAIIUITHUKAX KadeHus. s ¢pukcanmm
"MepTBOr0" KOHIIa THOKOW TPyOBl, HAMOTaHHOW Ha OapabaH, ero 60YKa HMEET 3aKUMBI.
JlmameTp mocieHel B 3aBUCUMOCTH OT JuaMeTpa TuOKoil TpyObl n3mensercs ot 1,6 1o 2 m, a
LIMpUHA COCTaBIseT B cpeaneM 1,8 — 2,5 m. "MeptBblit" KoHel THOKoil TpyObl coeiuHseTCs
yepes 3a/IBUXKKY, a B psJie CIydaeB U uepe3 oOpaTHBIN KilanaH ¢ KaHaJIOM, IPOCBEPJICHHBIM B
Baity OapabaHa. Y BbIX0/1a U3 OTBEPCTHUS Ha TOPLIE Bajla pa3MeLIaloT BEPTIIIOr, 00eceuynBaroIuit
[10J1a4y TeXHOJIOTHYECKOH KUAKOCTH OT HACOCOB B MOJIOCTh BaJla U Jjajiee B KOJIOHHY TMOKHX

TpYyO.

Heo6x0auMocTh yCTaHOBKH 33JIBMXKKHM 00yCIOBIEHA TpeOOBaHUAMH 0€30MaCHOCTH — B Clly4yae
MOTEpU FepMETUYHOCTH BEPTIIIOTa WIIM TPYyOOIIPOBOIOB MaHU (OB OHA 00ECTIEYBAET
repMETUYHOCTb BHYTPEHHEN MOJIOCTH KOJIOHHBI THOKHUX TPYO, HAXOAAILIMXCS B CKBOKUHE, U
HCKJIIOYaeT HEKOHTPOJIMPYEMOE UCTEUEHHE JKUJKOCTH B OKpYXKatoliee rmpoctpancTBo. Hanbonee
MIPENNOYTUTENBHOMN SABISIETCS. KOHCTPYKIIUSA y371a C 3aJIBUKKOM, a HE C 00paTHBIM KJIallaHOM,
ITIOCKOJIBKY C €€ IIOMOLIBIO ITPY BOZHUKHOBEHUHN aBAPUIMHON CUTYAllMU MOKHO OIIEPAaTUBHO
YIPaBJIATh IPOLIECCOM U YMEHBIIATH THIPABIMYECKUE TOTEPH ITPU TEUEHUH TEXHOJIOTMYECKON
KUIKOCTH.

V3en kpermienus "MepTBOro" KoHIia TpyObl, COeTMHUTENbHBIE JJIEMEHTHI U 33JIBUXKKY
pacnosararoT BO BHyTpeHHEH rnonocty 00uku OapabaHa. B HEKOTOPHIX KOHCTPYKLUAX TaM e
pasMemaT 1 IpuBoj 6apabaHa — TUAPOMOTOP U PEAYKTOP.

Konctpykius 6apabana, KOTOPYIO B TOM WM HHOM BHUJIE TIPUMEHSIOT JIJIs1 OOJBITHHCTBA
arperaros, puBejeHa Ha puc. 2.19 [7].

B xommuiekT 6apabana a1 THOKON TPYOBI BXOAUT M €€ YKIAIIUK — YCTPOMCTBO ISt
oOecrnieueHrs pOBHOM YKJIaJKU BUTKOB TPYOBI IpHU €€ pa3MaThIBaHUH U HaMaTbhIBaHUU (pHC.
2.20) [7]. B Hacrosiiiee Bpemst 0OLIEIPUHATO MOHTHPOBATh YKJIAJAYUK B BHJIE IBYX3aXOIHOTO
BUHTA, EPEMEIAIOIIEro KapeTKy 10 HarpaBsomM. Yepes Hee mponmyckaeTcsi rudkas Tpyoa,
HamaTtbIBaeMasi Ha 6apabaH. BUHT nmpuBoauTcs B ieficTBHE OT Basia 6apabaHa MoCpeiCTBOM
LEMHOH nepenaun. Poiauky kapeTku, HampaBsIonue THOKyI0 TpyOy, COSHMHSIOTCS THOKUM
TPOCOM CO CUETYHUKOM, PETUCTPUPYIOILIUM IITYyOHHY ee criycka. CrennanucTbl HEKOTOPBIX pupM
CUUTAIOT HEOOXOAUMBIM AyOJUPOBaHHE CUETYUKOB, YCTAHABINBAs OJIMH HEMOCPEACTBEHHO Ha
KapeTke, a BTOpOil — B kaOuHe orneparopa.
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Puc. 2.20. Ykaaguuk ru6xoii Tpyonl

1 — pebopna; 2 — TpaBepca; 3 — Oouka 6apabaHa; 4 — pama



VY3en, B KOTOpbI BXOAUT OapabaH, MOKET ObITh HEMOJBMKHO 3aKpEIJIeH Ha paMe arperara uin
MMETh BEPTUKAIbHYIO OCh, TIO3BOJISIOLIYIO €MY [TOBOPAUYUBATHCS C HEOOIBIINMHU OTKIOHEHUSIMHU
(15— 20°), yTO MPUBOAMT K CHUKEHHIO HarPy3KH Ha SJIEMEHTHI arperara InpH pa3MaThIBAaHUU
WJIM HAMaThIBAaHUU BUTKOB TPYOBI, HAXOAALIMXCS HA Kpasx 6apabana. OHAaKO B 3TOM Cllyyae
YCIOXKHSIOTCS KOHCTPYKIIMU M pambl, U y31a OapabaHa.

Jnst obecriedeHust CMa3Ku MOBEPXHOCTH TPYObI, HAIIPABIsIeMOI B CKBaKUHY, M 3aLIUTHI €€ OT
KOPPO3HHU MOCJIE N3BJICUEHUS Ha TIOBEPXHOCTh MPOBOASAT OpPOLIEHHE (CMaulBaHUE) TPYOBI,
HaMOTaHHOH Ha 6apabaH. [y 3TOT0 BIOJIb HIDKHEH YacTu OapabaHa ycTaHABIMBAIOT
PacHbUINTENH, a IOl HUIM CaMHM — COOPHUK.
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Puc. 2.21. Arperar ¢ ykjiaakoii Tpyobl BOBHYTpbh 0apadana:

@ — KOMIIOHOBKA arperara; 0 — KHHeMaTH4ecKasi cxema
6apalaHa ¢ yKJIQIUYUKOM; 1 — yCTbe CKBaXXHHBI; 2 — BeAyIas
3BE37I0YKa TPAHCIOpTepa; 3, 6 — HAMPaBJISIONINE 3BE3109KH; 4,
8 — menp; 5 — pama TpaHcnoprepa; 7 — KOJOHHA THOKUX TpYO; 9
— 6apaban ¢ KI'T; 10 — kabuna Bogurenst; 11 — kapetka
ykmaqunka KI'T; 12, 13 — npuBoj u omopa 6apabana; 14 —
XO/IOBOW BHHT YKJIQTUHKa

XKunkocTh, MPUTOTOBIEHHYIO HA YIIIEBOAOPOAHOM OCHOBE, HAa TOBEPXHOCThH TPYOBI OaET
HAacoc IpH BpalleHuu 6apabaHa, ee U3IUIIKH CTEKAI0T ¢ BUTKOB, HAMOTAHHBIX Ha MOCJIEIHUM, B
COOPHHUK M OISATH MOCTYINAIOT Ha PUEM Hacoca.

W3BeCTHBI KOHCTPYKIUH, TJI€ U YIPOLICHUS Mpoliecca CMaYMBaHUs TOBEPXHOCTU TPYO
OapabaH pacrnoyiaraloT B KapTe- pe, pa3Mep KOTOPOTo MOAOUPAIOT TAKUM 00pa3oM, YTOObI
BHUTKH TPYOBI, JIe)Kalye Ha OapadaHe, ObIIIM MOTPY>KEHBI B CMa3bIBAIOIIYIO KUAKOCTh. B HIKHEH



YacTH KapTepa UMeeTCsl IPEHaKHbII TPyOOIpoBO/I, CIYKAIUil IS CJIMBA CKaIlJIMBAIOLIecs TaM
BOJIBI.

IToMrMO ONMCAaHHBIX KOHCTPYKLUH, PEAIM30BAHHBIX B arperarax noJ3eMHOIO PEMOHTA U 4acTO
NPUMEHSIOMINXCS Ha TIPAKTHKE, U3BECTHBI U IpyTUe pa3paboTKH, OMyOIMKOBaHHBIC B
TEXHUYECKOH JINTEPATypE UIIU 3ALIUIIECHHBIC IATCHTAMM.

OnHol M3 OpUTHHATIBHBIX CIIEAYyeT MPU3HATh KOHCTPYKIHNIO OapabaHa ¢ BHYTPEHHEH YKJIaKou
KOJIOHHBI THOKHX TpYO (puc. 2.21) (a.c. Ne 765496), kotopas Obliia npeiiokKeHa B CBSI3U C
HEOO0XOIMMOCTBIO PEIICHHUS OJJHOM U3 MPOo0IieM, BOZHUKAIOUINX PU HAMAThIBAHUM THOKOM
TpyObI Ha 6apabaH. HecMOTps Ha TO YTO 3TOT MPOIIECC CONPOBOXKAAETCA INIACTUIECKUMHU
negopManusaMu, UMEIOT MECTO Takoke U ynpyrue. [Ipuuem nx abcomoTHas BETMYHHA TEM
OoutbIlIe, YeM BBIIIE IPOYHOCTHBIC CBOMCTBA MaTepHaia, U3 KOTOPOTo U3rOTOBIIEHA TpyOa.
[ToaTomMy cBOOOIHBIIT KOHEL TPYOBI, HAMOTaHHOM Ha OapadaH, JOJKEH TOCTOSHHO
yIepKUBAThCS B HATSHYTOM COCTOSIHUH, HE3aBUCUMO OT TOTO, BEyTCs pabOTHI MK HEeT. B Tom
clty4ae, eciii KOHeI TpyObl 3a)MKCHPOBaH, HY)KHO 3aTOPMaXKUBaTh OapalbaH /Uil HCKIIFOUCHHS
€ro CaMOIPOU3BOJILHOTO PACKPYYHBAHUS M1O]] ICUCTBUEM YIIPYTUX CUJI, IEUCTBYIOIINX B TpyOe.

OT Bcex 3TUX HEKeNaTeNbHBIX SBJIEHUI cBOOOIHA IMEHHO KOHCTpYKLUs 6apabaHa ¢
BHYTpEHHeH ykiaakoil TpyOsl. [locneanss, Oyayun noMelieHHol BHYTpb OapabaHa, 1o
JEHCTBUEM YIPYTHX CHJI CAMOIIPOU3BOJIBHO MPUKUMAETCS K HAPYKHOW CTEHKE MJIM BUTKAM B
OapabaHe, 4TO 0OECIIeYNBACT IIOTHOCTH YKJIAJKH BUTKOB TPYOBI, HCKITIOYAaET 00pa3oBaHHe
NEPEKUMOB IPU HAPYILIEHUU UX PETYJISAPHOCTH, YIIPOLIAET paboTy ¢ TPYOOH, XOTS U YCIIOXKHSIET
oOciyxuBaHue yctpoicTBa. OJIHaKO HEOCTATOK TaKOH KOHCTPYKIIMH 3aKIF0YAEeTCs B YUCTO
NICUXOJIOTHYECKOM (haKkTope — oIepaTopy ropasjio ynoOHee paboTarh, KOTr/ia OH BUANUT OapabaH ¢
HaMOTAHHBIMU Ha HETO BUTKaMH TPYOBI.

Hepeqeﬂb BOITPOCOB /IUIA NMOATOTOBKH K IIPOMEKYTOYHBIM aTTECTALIMAM U 3aqéTy

1 peiimumne

Pasznen 1 OcHoBHBIE METOAbl YBCJIUYCHUSA He(l)TCOT)Ia'-II/I IJjiacra 1 aBTOMaTH4Y€CKHue
KOMIUIEKCBI HEMCHTUPOBAHUA CKBAKUH

1. Ienmu npumeHnenust MeTo10B yBenmueHus Hegreornauun (MY H)
2. Knaccudukanus MYH

3. Temnossie MYH

4. TazoBeie MYH

5. Xumnueckue MYH

6. T'mpponunammueckne MYH



7. Metonbl yBenuueHUs eONTa CKBAKUH

8. ABTOMaTI/I3I/Ip0BaHHI)Ie KOMIIJICKChI HEMEHTUPOBAHUA CKBAXKUH OTCYCCTBEHHOI'O
IMPpOU3BOJACTBA

9. ABTOMaTH3MPOBAHHBIC KOMILJIEKCHI IIEMEHTHPOBAHUS CKBaXKHH mpoun3BoacTBa CIIA u
Kanannr

10. ABTOMaTI/I3I/Ip0BaHHI)IC KOMIIJICKChI HEMEHTUPOBAHUA CKBaXXHUH IIPOMU3BOJCTBA KHP

Pa3nen 2 O0opynoBanue 1Jisi THAPOPA3PbHIBA IJIACTA U 000PYA0BAHHE /1JIS1 BHINOJIHEHUSA
OypoBbIX padoT Ha ruOkoi kosmonne HKT

11. HacocHrble YCTAHOBKHU UIA TUAPOPA3PLIBA IJIACTA OTCUCCTBCHHOI'O IIPOU3BOACTBA

12. ITeckocMmecuTenbHbIE YCTAaHOBKH (OJIEHIEPHI) TSl TUAPOPA3PhIBA IIACTa OTEYECTBEHHOTO
MIPOU3BOJICTBA

13. I'mapoTanmoHHble YCTAaHOBKHU JJIsl THAPOPA3pbIBa IJacTa OTEYECTBEHHOTO IPOU3BOICTBA
14. [leckoB03bI (ITPOIIIAHTOBO3bI) JIJIsl THAPOPA3PHIBA IJIACTA OTEYECTBEHHOTO IIPOM3BOICTBA

15. brioku MaHM(OIBIO0B ISl THAPOPA3PHIBA IJIACTa OTEUECTBEHHOTO MPOU3BOJICTBA

2 peiimune

16. YcTaHOBKH TO3MPOBAHUS XUMPEATSHTOB MPH THIPOPA3PHIBE TUIACTA OTEYECTBEHHOTO
IIPOU3BOJICTBA

17. EMxocTHOE 060pyI0BaHKE IS TEXHOJIOTUYECKHX KUIKOCTEH U IIPOIIaHTa
OTEUYECTBEHHOI'O ITPOU3BO/ICTBA

18. HacocHple yCTaHOBKH JIJIsl THAPOPA3phIBa IIacTa 3apy0ekHOTO MPOU3BOICTBA

19. [TeckocMmecuTenbHbIE YCTAaHOBKH (OJICHIEPHI) TSl TUAPOPA3PhIBA IIACTA 3apyOEIKHOTO
POM3BOJICTBA

20. T'uapoTanoHHBIE YCTAHOBKY JJI THAPOPA3phIBa MIacTa 3apy0eKHOTO TPOU3BOICTBA
21. TleckoBO3HI (MPOIITAHTOBO3BI) AJIsi THIPOPa3phIBa MIacTa 3apy0ekKHOTO TPOU3BOICTBA
22. Biioku MaHU(DOJIBIOB JIUISI THAPOPA3PhIBA IUIACTA 3apyOEIKHOTO MPOU3BOJICTBA

23. YCTaHOBKHM JTIO3UPOBAHUS XUMPEAreHTOB MPU THAPOPA3PHIBE IIIacTa 3apy0eKHOTO
TIPOM3BOJICTBA



24.

25.

26.
217.

28.

29.

30.

31.
32.

33.

OCHOBHBIE IPEUMYIIIECTBA 000PYIOBAaHHS C HCIIOIH30BAaHHEM KOJIOHH THOKHX TPYO U
007acTh €ro NPUMEHEHUS

OCHOBHBIE TIPUHIUITHI KOHCTPYHPOBAHHUS arperatoB ¢ UCIOIb30BAHUEM KOJOHH THOKUX
TpyO

TpebGoBaHus K KOHCTPYKIIMH arperaTta ¢ UCIOJIb30BaHUEM KOJIOHH THOKUX TPYyO

OCHOBHBIE THITEI KOMIIOHOBOK arperaToB € UCIIOJIb30BAHUEM KOJIOHH THOKHX Tp}/'6

Kommieke 060pynoBaHust ¢ UCIIONIb30BaHUEM KOJIOHH THOKHX TPYyO, pa3MeIleHHbIH Ha
JBYX CIIEUATU3UPOBAHHBIX TPAHCIIOPTHBIX CpeICTBaxX U Ooiee

Arperatbl ¢ UCIIOJIb30BaHUEM KOJIOHH T'MOKHUX TPyO, CMOHTHUPOBaHHbIE HA CEPUITHBIX
ABTOMOOWJIBHBIX U TPAKTOPHBIX 1ACCH

Arperatsl ¢ HCIIOJIb30BaHUEM KOJIOHH THOKUX TPyO, CMOHTHPOBAaHHBIE Ha MPHIIENaxX
(monynpuuenax)

OO6opynoBaHue yCThsi CKBaKUHBI IIPH BBIMOJIHEHUHU paO0T Ha ruOkoi komonHe HKT
Y31b1, 0OecreunBarofe TPAaHCTIOPTUPOBAHKUE KOJIOHHBI THOKUX TPYO

VY31b1 7151 XpaHEeHUs KOJIOHHBI THOKUX TPYO



