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HACOCHASA TI'OJIOBKA H JIO3UPYIOIIEE YCTPOHCTBO

JlanHOe u300peTeHne OTHOCUTCS K HACOCHOM TOJIOBKE, COJAepIKallel CrenuagbHO
pa3pabOTaHHBIN SJACTHYHBIA KJAMaH, KOTOPbIA oOecrnevynBaeT BO3MOXKHOCTb HAAEKHOTO
YKYTIOPUBAHUE YKa3aHHOW royioBkd. C MOMOLIBIO KjamaHa o0eCreueHO HAJEeKHOE 3aKPBITHE
HACOCHOH TroyioBkU. JlaHHOE H300peTeHHre TaKkke OTHOCHTCS K JO3UPYIOIIEMY YCTPOMCTBY,
KOTOpPO€ MOJKET OBITh BBINOJHEHO, HAmpuUMep, B BUAE CXKUMaeMOW OyTBUIKH, B BHIE
HEBAKYyMHOHN CHUCTE€MBbI WJIM B BHAE BAKYYMHOM CHUCTEMBI, MPHUYEM AO3UPYIOLLEE YCTPOMCTBO
COIEP KUT HACOCHYIO TOJIOBKY, BBIITOJIHEHHYIO B COOTBETCTBHH C H300pETEHHEM.

Jlo3upyroIne CUCTEMBI, TAKHE KaK CXKUMaeMble OYTBUIKH, HEBAKYYMHBIE CHCTEMBI MIIH
BAKYYMHbIE€ CHUCTEMBI, M3BECTHbl M3 CYINECTBYIOIIETO YpPOBHS TEXHUKH. IJTU CHCTEMBI
OTJIMYAKOTCA MOPLUMOHHBIM JO3MPOBAaHHWEM MOMJEXKAUMX BblAAY€ TEKy4UX Cpeld Wi
HEINPEepPbIBHON BbIIAa4el TEKy4YeW CpeAbl NPU MNPUIOKEHUH COOTBETCTBYIOLIETO NABJICHHS K
JNO3UPYIOLEMY YCTPOMHCTBY.

Ienbto maHHOTO M300pETEHUs SBISIETCS CO3/1aHNUE HACOCHOH T'OJIOBKH, KOTOpPasi HE UMEET
paHee U3BECTHBIX HEAOCTaTKOB. HacocHas TrojoBKa [OJDKHA HAAEXKHO 3aKpbIBATHCS
repMEeTHYHbIM 00pa30oM, MPH 3TOM AOJIKHO ObITh 00€CIIeUeHO JIETKOe OTKPBIBAHKE, B TOM YHCIIe
HIOCJIe AJTUTENBHOTO Oe3/1efiCTBUS YKa3aHHOH T'OJIOBKH, U HAa/I€XKHAsI TePMETH3aLUs €MKOCTH IS
XpaHEHUs C TOYKU 3PEHUsT TePMETHMYHOCTH YKA3aHHOW €MKOCTU WM HACOCHON TOJIOBKU
OTHOCUTENIbHO BHEWIHEH cpeabl. Kpome TOro, HaCOCHasi rojOBKa JOJKHA UMETh JOCTATOYHO
NPOCTbIE MEXAHUYECKHUE HKCIUTYyaTalIOHHBbIE KAa4eCTBA, YTOOBI MOJKHO OBLIO B 3HAYUTEIBHOM
cTerneHn OOOWTHCHh 0€3 TYruX MPYKUH M COOTBETCTBYIOLIMX MM OOJBIINX pabovMX YCHIIHH.
HacocHast rojoBka cOrjacHO HM300pPETEHHIO Takke JIOJUKHA OBbITh MEHbIIEe MOIBEPIKEHA
3aeIaHUIO.

JlanHas Lenb JOCTUIaeTcs B OTHOLIEHWH HACOCHOW TOJIOBKH C MOMOIIBK) MPU3HAKOB,
U3JIOKEHHBIX B 1.1 popmynel m300peTeHns, a B OTHOLICHWH IO3HMPYIOLIEr0 YCTPOWCTBA — C
NOMOIIBI0 TPU3HAKOB, HU3JOXKEHHbIX B 1.40 ¢opmynsl wu3odperenus. Ilpm >TOoM B
COOTBETCTBYIOIIMX 3aBHUCHMBIX IYHKTax (OpPMyJNbl U300peTEeHUs] W3JOXKEHbl Opyrue
NPEANOYTUTENbHBIE MOAN(UKALINH.

Takum oOpa3oMm, naHHOE H300peTEeHHE OTHOCUTCS K HACOCHOW TOJIOBKE IS

JNO3UPYIOLIEr0 YCTPOMCTBA, MPEAHA3HAYEHHOW AJIs1 JO3UPOBAHHOM BbIIAYM TEKy4eW Cpeabl U



cozepIKallei:

TOJIOBHYKO 4YacTh («OCHOBAaHHE TOJIOBKM»), HMMEIOLIYIO BBIIYCKHOE OTBEPCTHE IS
BBIITYCKA€MOM TEKY4€H CpeAbl, IPUYEM OCHOBAHHUE NOJIOBKH UMEET BHYTPEHHIOIO ITIOBEPXHOCTb,

SNACTHYHBIA  KJIalaH, WMEIOIMUIl IOBEPXHOCTb, OOpAIleHHYd K BHYTpPEHHEM
HIOBEPXHOCTH OCHOBAHUSI I'OJIOBKH, IIPU 3TOM Ha YKa3aHHOI NMOBEPXHOCTH KianmaHa oOpa3oBaHa
1O MEHbLIEH Mepe OJHA YIUIOTHUTENIbHAS KPOMKA, PACIoOKeHHas nepudepudeckum odpazom
BOKPYT BBINYCKHBIX OTBEPCTHIH,

NePBbIi KOMIOHEHT («BKJIQABIIIY), IMEIOLINI MPOXOAHOE OTBEPCTHE ISl BBITYCKaeMOM
TeKyuell Cpenpl, 4epe3 KOTOPOoe MOXKET ObITh 00eCIeueHO MOCTYIICHHE TeKy4Ye Cpeabl MEeKIy
OCHOBAaHHEM TOJIOBKM W 3JIACTHYHBIM KJIATIAHOM TIpU Ae(QOpPMHPOBAHUHU YKA3aHHOTO KJIaraHa
W/WITM yKa3aHHOW TO MEHbLIeH Mepe OAHOH VIUIOTHUTENbHOW KPOMKH M TpH OOpa3OBaHUU
MIPOMEKYTOYHOI'O MPOCTPAHCTBA MEXKY YKa3aHHOW IO MEHBIIEH Mepe OAHOMN yIUIOTHUTEIbHOU
KPOMKOHM M OCHOBaHHEM T'OJIOBKH (COCTOSIHHE aKTUBALIUH),

IIpU4EeM OCHOBaHHME TOJOBKM W TEPBbIi KOMIIOHEHT COEAMHEHBbl C MOMOUIBIO
NPUHYAUTEIBHON (PUKCALIMM U MOCAJKU C HATATOM, MPH 3TOM 3JIACTHYHBIN KJIATIAH 3aKIFOUEH
MEXY YKAa3aHHBIMU OCHOBAHUEM U KOMIIOHEHTOM.

B Heucnonb3yeMOM COCTOSIHMM YKa3aHHas IO MEHbLIEH Mepe OJHA YIUIOTHUTEJIbHAsi
KPOMKa 3JIACTUYHOIO KJIlallaHa mpwxkara nepudepuyeckuM o0pa3oM BOKPYT BBIITYCKHOTO
OTBEpPCTHSl K BHYTPEHHEW MOBEPXHOCTH OCHOBAHHS T'OJOBKH M, TAKUM 00pazoM, oOecrednBaer
repMeTH3aLUI0 IPOMEKYTOUHOTO MMPOCTPAHCTBA OTHOCUTEIBHO BHELIHEH CPEbL.

Takum 0Opa3oM, HACOCHas TOJIOBKA B COOTBETCTBHHU C JAHHBIM U300pETEHUEM COIEPIKUT
SNIACTUYHBIA KJIANIaH, KOTOPBI 3aKJIOUEH MEKAY OCHOBAaHHEM TOJOBKH H (NIEPBbIM)
KOMIIOHEHTOM UM HMe€eT MO MEHbIIEH Mepe OJHy, a MPEeANOYTUTEIbHO HECKOJIbKO
YIUIOTHUTEJBHBIX KPOMOK Ha CBOEH MOBEPXHOCTH, OOpAIEHHONH K OCHOBAaHWIO ToJIOBKHU. Ilpu
5TOM YIUIOTHUTEJbHBIE KPOMKHM BBICTYNAIOT U3 IOBEPXHOCTH 3JIACTUYHOIO KJIAIMAHA,
OOpalleHHOW K OCHOBAaHHUIO T'OJIOBKU. BBITyCKHOE OTBEPCTHE OCHOBAHUS T'OJIOBKHM MOXKET OBITh
OKPY’KEHO ¢ 00ecreueHneM repMETHYHOCTH [T TeKY4Yel Cpelpl U TEM CaMbIM 3aKPBITO MyTEM
NpPWXKATUsSl KJIalmaHa K OCHOBAHMIO TOJIOBKH. TakuM o0pa3oM, YIUIOTHEHHE, PACIOJIOKEHHOE
MEKIy OCHOBAaHHEM TOJIOBKM M TIEPBBIM KOMIIOHEHTOM, OOECIEeYHMBAET YIJIOTHEHHE MEXIy
YKa3aHHBIMH OCHOBaHMEM U KOMIIOHEHTOM.

B naHHOM ciydae MpOMEXYTOYHOE MPOCTPAHCTBO 00pa3yeTcst B pe3yibTaTe TOrO, YTO
yKa3aHHasi 10 MEHbIIEH Mepe OJHA YIUIOTHUTENIbHAs KPOMKA, KOTOpass B HEHUCIOJIb3yEMOM
COCTOSHUM HAXOAUTCSI B KOHTAKTE€ C BHYTPEHHEH IIOBEPXHOCTBK) OCHOBAaHUs TOJIOBKH,

HanpuMep, CMEINAeTCsl MPHU BBITyCKE TeKydel cpeabl W, TakuM 0Opa3oM, Tekydas cpena



oOpaszyer 3a30p WM MPOMEKYTOUHOE NPOCTPAHCTBO MEXAY OJACTUYHBIM KIANAHOM U
BHYTPEHHEHl MOBEPXHOCTBIO. 3aTeM TeKydas Cpeaa MOXKeT IPOXOAUTh uepe3 3a30p,
00pa3yroImmiicss MeXAy KJIalaHOM M BHYTPEHHEN MOBEPXHOCTBIO, B HAIPABIEHHUU BBIXOAHOTO
OTBEPCTHSI.

B HacoCHO# rojIoBKe COIIACHO JAHHOMY HM300pETEeHHI0 OCOOEHHO MPEHMYIIeCTBEHHBIM
SIBJISIETCS TO, YTO B HEHCIIOJb3YEMOM COCTOSIHUM Ha KOMIIOHEHTE JIEXKHT He BCsl TOBEPXHOCTD
TOJIOBKM KJIAllaHA, & HWMEET MECTO TOJbKO MO CYLIECTBY TOYEYHBIH KOHTAKT MEXIY
YIUIOTHUTEJIbHBIMH KPOMKAMH U OCHOBAHHMEM T'OJIOBKU. PUCK CIIMIAHUS 3JIACTUYHOTO KJIallaHa U
OCHOBaHHUSl TOJIOBKHM, HMEBIIMA MECTO H3HAYaJIbHO, CBEIEH K MHUHHUMYMY BCIEICTBUE
OrPaHUYEHHON OINOPHOM WM KOHTAKTHON MOBEPXHOCTH MEXAY KJIAMaHOM M OCHOBAHHEM
rosioBku. Cuila ynpyroctd, KOTopasi IpHKUMAeT KJIalaH K OCHOBAHHIO TOJIOBKH, TaKXKe MOKET
YMEHBIINTHCS B PE3YJIbTaTE TOUEYHOIO KOHTAKTA KJIAllaHa U OCHOBAHUSI TOJIOBKH MOCPEICTBOM
KPOMOK, TaK YTO MOBBIMIAETCS YIOOCTBO UCTIOIB30BAHUS.

JlaBeHre B 30HE KOHTAKTa KJallaHA U OCHOBAHMUS T'OJIOBKM YBEIMUYMBAETCS B PaBHOMN
CTETIEHH BCIIEICTBHE YMEHBIIEHHONH KOHTAKTHON MOBEPXHOCTH MEXKIY 3JIACTHYHBIM KJIAITAHOM U
OCHOBAaHHEM TOJIOBKH, YTO OOYCJIOBJIEHO HAJMYMEM YIJIOTHUTEIbHBIX KPOMOK. B pesynbrare
MHHMMH3UPOBAHHONW KOHTAKTHON IOBEPXHOCTH KJIallaHa W OCHOBAHUS TOJIOBKM JIaBJICHHE B
TOUKE KOHTAKTa YIJIOTHUTEIbHBIX KPOMOK MaKCHUMAJIbHO YBEJIMYEHO B CPABHEHUHU CO CIIy4aeM
KOHTAKTAa IO BCEH IUIOIAAH MOJIOBKH KJIallaHA Ha BHYTPEHHEN MOBEPXHOCTH OCHOBAHUS T'OJIOBKU
IIPU TAKOM K€ IIPUKATUH, KOTOPOE MOJXKET, HAIIPUMeEp, UMETh MECTO BCJIEACTBHE UCIIOIb30BAHUS
NPY>KUHBI, IPY>KUMAOIIEH KJIarnaH K OCHOBAHMIO rojIOBKH. I1pu 3TOM 3HAUUTENBHO MOBBIIAETCS
repMeTusupyomui 3G dext kianaxa.

Takum 00pa3oM, 3JACTUYHBIN KJamaH OOEeCIeYyrMBaeT BO3MOMKHOCTh YPE3BBIYANHO
3¢ (}EeKTUBHOrO YIUIOTHEHHsI BBIITYCKHOTO OTBEPCTHs OTHOCUTEIBHO BHEINHEH cpenbl. JlaHHOe
YIUIOTHEHHE MOKET KOMIIEHCUPOBATh NMPOU3BOACTBEHHBIE Ne(EKThl, BOSHUKAIOLINE B MPOLIECCE
W3rOTOBJICHUS, TaK YTO TMPH HEUACATBHON TreOMETPUYECKONW KOHCTPYKLHU WM HEUAEATbHOM
PACIIONOKEHNH BCEX KOMIIOHEHTOB HACOCHOM TOJIOBKM Takxke oOecrednBaeTcsi 3PQeKkTHBHOE
YIUIOTHEHHE BHYTPEHHETO POXOJa ISl JO3UPYEMBIX SKUAKOCTH W/UJIH Ta30B.

brnaromapst yJNydIIeHHOW TrepMeTH3alMHd TaKKe CBEOeH K MHUHUMYMY pPHUCK
HE’KEeJIATEIbHOTO MPOHUKHOBEHUS OaKTepUN WIIM APYTUX 3arps3HSIOMIMX BEIIECTB M3 BHEINHEH
Cpenpl.

B pe3ynpTare CyLieCTBEHHO MOBBIIIEHA O€30MIaCHOCTh HACOCHO T'OJIOBKH, BBITIOJTHEHHON
B COOTBETCTBHHU C H300pETEHHEM.

Takum oOpa3om, HaCOCHasi TOJIOBKA COTJIACHO AAHHOMY H300pETeHUI0 O0ecrednBaeT
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NOJIHYIO (DYHKIIMOHAJIBHOCTD TOJIOBKU MPU OAHOBPEMEHHOM VIIYUILIEHUH (PYHKLIUHU YIUIOTHEHHS
Ja’ke TOCNe JUIMTENbHOro Oe37efCTBHS M BO3MOJKHOTO IEPEChIXaHMs BBIMTYCKA€MOW TeKydei
cpeabl, KoTopasi Morya Obl elle HaXOAMTHCS B NMPOMEXKYTOYHOM IPOCTPAHCTBE, OOpa30BaHHOM
MEXy KJIAIIAaHOM U OCHOBAHHEM T'OJIOBKH.

Takum 00pa3zoMm, COrIacCHO AAHHOMY HM300PETEHHUI0 OCHOBAHME T'OJIOBKH M 3JIACTHYHBIH
KJIAMlaH C YIUIOTHUTENbHBIMM KPOMKAaMH CONPSKEHbI IpYr ¢ ApyroM. BcernencrBue Toro, 4ro
SJIACTUYHBIA KJIANaH 1O MEHbINeH Mepe YaCTUYHO BBIMOJHEH KaK MMOKWH KJamaH, OH MOXET
neopMupoBaTECS BO BpeMsl MpOLEcca JO3UPOBAHHMS M MOXKET OCBOOOXKIATh 3a30p WU
MIPOMEKYTOYHOE MPOCTPAHCTBO, 4YE€pe3 KOTOpPOe TeKydas Ccpeda MOXKET MNpPOXOAUTh B
HAIPABJIEHUH BBIXOAHOTO OTBEPCTHS.

B cooTBeTcTBUM C AaHHBIM NMPEANOYTUTEIBHBIM BAPHAHTOM BBINOJHEHHUs], B YaCTHOCTH,
SIACTHYHOM SIBJIAETCSI CTEHKA 3JIACTHYHOTrO KJaraHa, TOTJa Kak TOJIOBKA MOXKET OBITh
BBITTOJIHEHA TBEPJIOH MJIH TOXKE 3JIACTUYHOHN M, TAKUM 00Pa3oM, HETTOCPEICTBEHHO MPUBOANUTCS B
COOTBETCTBHE C KOH(Urypauueil BHYTPEHHEH NOBEPXHOCTH OCHOBAHMS TOJIOBKH. Takum
o0Opa3om, B 00JaCTH BBIXOAHOTO OTBEPCTHSI OOECTIEUEHO HAIEeKHOE B3aUMONEWCTBUE TOJIOBKH
3JIACTUYHOIO KJIaNaHa, UMEIOLIEro YIJIOTHUTENbHBIE KPOMKH, C BHYTPEHHEH MOBEPXHOCTBIO
OCHOBAHMsI TOJIOBKH.

B yacTHOCTH, NPEANOYTUTENBHBIM SIBJIAETCS BBINOJIHEHUE 3JAaCTUYHOU CTEHKU C IO
MEHbIIIEH Mepe OIHOW 3aJaHHOW TOYKOH mepernda, B KOTOPOH yKa3aHHasl CTEHKa 3arudaercs B
HAIIPABJICHUU BHU3 WM BHYTPb MPU NEPEXOJE U3 HEUCIOJIB3YEMOIrO COCTOSIHUSL B COCTOSIHHE
aKTUBALUU.

DnacTU4HAs CTEHKA MOKET ObITh, HAPUMEP, BBITIOJIHEHA CTYIIEHYATOH U MOXET UMETh
N0 MEHbLIEH Mepe OJHY BEPTHUKAJIBHYIO M OIHY TOPH3OHTAJBHYIO 4acTb (WU TMOBEPXHOCTH),
npu4eM 3a7aHHas ToYka mnepernda oOpasoBaHa, B YACTHOCTH, B MECT€ COEIHHEHUS
BEPTUKAJIBHON U TOPU3OHTAIBHON YaCTEH.

Eme Oonee mnpeAmodTHUTENbHBIM SIBJISIETCS BBIMOJHEHWE 3JIACTUYHOM CTEHKU W/WIH
TOJIOBKM M3 ympyro nehpopMHPYEeMOro Marepuana, B YaCTHOCTH W3 TEPMOIUIACTUYHOIO
Marepuaja, NOJHITHIICHA, MOJUNPONUJICHa, PE3WHbl W/WIM CUJIMKOHA, MPEANOYTUTENBHO
tomuuHoN ot 0,01 MM 10 2 MM, W/WJIH BBITIOJHEHUE TOJIOBKA TBEPAOH W TaKOH, 4TO B Cllydae
CTyNEeHYaTON KOH(PHUIypauuy CTEHKH YKa3aHHAs [0 MEHbLIEH Mepe OfHA TOPH30HTAIbHAS YaCTh
BBITIOJIHEHA OOJiee TOHKOM, YeM YKa3aHHas [0 MEHbLIEH Mepe OfHA BePTHKAJIbHAs YacTh, MPHU
5TOM, B YaCTHOCTH, YKa3aHHAasl I10 MEHbIIEH Mepe OJHAa BEPTUKAJIbHAs YaCTb UMEET TOJILIUHY OT
0,1 MM go 2 mm, npeanodyrurenbHo oT 0,2 MM o 1 MM, W/unH yka3aHHasl IO MEHbIIEH Mepe

OlHA FOPU3OHTaJbHAs 4acTh uMmeeT toauuny oT 0,01 mm no 1 mm, npeanoururensHo ot 0,03



MM 10 0,5 mMm.

I"00BKa 3MaCTHYHOIO KJIAlaHa MPEATIOYTUTENIBHO MOKET OBbITh BBITIOJHEHA M3 TOTO K€
Marepuaa, 4YTo U 3JIACTUYHAs CTeHKA. B 4acTHOCTH, rONIOBKA U 3J1aCTUYHAsI CTEHKA BBIIOJIHEHBI
3a OAHO LeJIOe U, B YACTHOCTH, U3TOTOBJIEHBI OJJHOBPEMEHHO C MOMOUIBIO JINThsI IO AABICHUEM.

DOnacTUYHBIN KJIanaH NPEeAroyYTHUTENbHO MMeeT OT 1 [0 5 YIUIOTHUTENbHBIX KPOMOK,
NPEANOYTUTENBHO OT 2 10 4 YIUJIOTHUTENbHBIX KPOMOK, NPU 3TOM B CJy4dae HAJTUUMS
HECKOJIbKMX YIUIOTHUTEIbHBIX KPOMOK YKa3aHHbIE KPOMKH BBIMOJHEHbI MPOXOASIIUMHU IO
OKPY’KHOCTH BOKpYyr aApyr npyra. OKkpyKHOe pacHoJiO)keHHEe YIUIOTHUTEIbHBIX KPOMOK
OTHOCHTEINIbHO JPYT APYyTra TaK)KE€ MOXKET OBITh OMHMCAHO KaK KOHLEHTPHUYECKOE PACIIONOKEHHE
COOTBETCTBYIOLIUX YIUIOTHUTEIbHBIX KPOMOK.

B 3TOM OTHOWIEHMM NPENNMOYTHTEIBHO, YTOObI YKa3aHHAs IO MEHbIIEH Mepe OnHa
VIUIOTHUTEJbHAsT KPOMKA BBICTyHajda W3 IMOBEPXHOCTU TOJOBKM kianaHa Ha 0,01-2 mwm,
npeanouruTenabHo Ha 0,03-1 mm.

Kpome TOro, mpeamnouTuTenbHO, YTOOB! 3JACTUYHBIN KJIallaH MMEN MO0 MEHbIIeH Mepe
OJIHy NEPBYIO YIUIOTHUTENbHYIO KPOMKY, KOTOpas B Cilydae, €ClIM 3JaCTUYHBIN KJamaH UMeeT
HECKOJIBKO YIUIOTHUTEIBHBIX KPOMOK, PACIHOJIOKEHa OJIKE BCEro K BBIXOAHOMY OTBEPCTHIO M3
BCEX YIUIOTHUTENbHBIX KpPOMOK. Takum o0Opa3oM, mepBas VIUIOTHUTENbHAs KpPOMKa
pacrioyio’keHa B HEMOCPEACTBEHHOW ONM30CTH  OT  BBIXOXHOro oteepctusa. llepmas
YIUIOTHUTENbHAsE KPOMKA IPEANOYTUTENBHO 00pasyeT yrojg 6 ¢ BHYTpPEHHEH MOBEPXHOCTHIO,
IpUYEeM YKa3aHHBIA YroJl MPEANOYTHTENbHO COOTBETCTBYeT ycjoBuio 1° < 6 < 85° Goiee
npeanoutuTesibHO 5° < 6 < 60° eme Oonee mpeanoururenbHo 10° < 0 < 45° JlanHwblit yron 6
rapaHTHpYeT, YTO MPH HAKaTHUU KJallaHa Ha OCHOBAHUE I'OJIOBKHU MMEpBasi KPOMKA HCIBITHIBAET
TAHTE€HIIMAJbHOE JaBJICHHE U MOXKET Ae(hOpMHUPOBATHCS B MPOLECCE U MPIKUMATBCSA K CTEHKE
OCHOBAHUS I'OJIOBKH. A JaHHOM CJIyyae IMOBEPXHOCTb ONOPbI KPOMKH Ha CTEHKY yBEJIMYHBAETCS,
TaK 4YTO repMeTH3upyromui s¢dext ycunusaercs. COOTBETCTBEHHO, aHAJOTHMYHBIM 00pa3oM
KOHTAKTHOE YCHJIME KJIalaHa, JEHCTBYIOLIee Ha CTEHKY OCHOBAHHUS TOJIOBKH, MOXET OBITh
yMeHbIneHo Oe3 ymepda mist repmerusupyromero dddexra. Takum oOpa3om, B paBHOI CTeeHU
MOBBIIIAETCS YAOOCTBO 3KCIUTYyaTAllMd HACOCHON T'OJIOBKH.

B cnyudae, korma mnpeaycMOTPEHO HECKOJbKO YIUIOTHUTENbHBIX KPOMOK, Jpyrue
YIUIOTHUTENbHBIE KPOMKH TAaK)K€ MOTYT OBITh BBIITOJIHEHBI B COOTBETCTBUH C BBILIEOMHUCAHHBIM
BapPUAHTOM BBIIIOJIHEHUS.

I'eomeTpuueckass  KOHCTPYKLMs ~ YIUIOTHUTENBHBIX  KPOMOK,  BBICTYMAKOIIMX K
BBITYCKHOMY OTBEPCTHIO, HE OrpaHM4YeHa yKa3aHHbIM. OIHAKO NPEANOYTUTENBHO, YTOOBI

nepudepuss yKa3aHHOM IO MeEHbIIEH Mepe OAHOHM YIUIOTHUTENBHONW KPOMKH, MPOXOAsInei
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BOKPYT BBIITYCKHOTO OTBEPCTHS, UMeNa KPYTOBYIO (hopMmy.

DONacTUYHBIN KJIanmaH MPEANOYTUTENbHO COEAMHEH C KOMIIOHEHTOM Te€pMETUYHBIM
00pa3oM OTHOCHUTENIBHO TE€Ky4el Cpeibl.

B npyrom npeanouTUTENbHOM BapUAHTE BBIOJIHEHUS 3J1aCTUYHbBIN KJIallaH COAEPIKUT IO
MEHbIEeH Mepe OAMH (UKCHUPYIOIIUH 3JIEMEHT, C IOMOIIBIO KOTOPOTrO YKa3aHHbBIA KIamaH
MPUCOEANHEH MyTeM IOCAJKH C HATATOM K IO MEHbILIEH Mepe OIHOMY COOTBETCTBYIOLIEMY
(GuKCUpyIOIEMy S3JEMEHTY TepBOr0 KOMIIOHEHTa, MpuYeM (PUKCUPYIOIIUH  3JIEMEHT
ANIACTUYHOTO KJIamaHa W (UKCHPYIOUIMA 3JEMEHT MEePBOr0 KOMIIOHEHTa MPEATOYTUTEIbHO
BBITOJIHEHBI B BU/I€ 3aIlIOPHOTO MJIM 3alENKUBAIOLIErocsi COeAMHEHMUSI.

Kpome Toro, mpeamnouTHUTENnpHO, YTOOBI NEPBBbIH KOMIIOHEHT HMENl CTEHKY, KOTOopas
OTPaHUYUBAET MPOMEKYTOYHOE MPOCTPAHCTBO, IPU 3TOM C MOMOIIBI0 YKA3aHHOTO MPOXOIHOTO
OTBepCTUsl 00eCIedeHa BO3SMOKHOCTD MPOTOUYHOTO COOOIIEHHs IPOMEXKYTOUHOTO ITPOCTPAHCTBA
c 00nacThiO, PACHOJOXKEHHOH C APYrod CTOPOHBI CTEHKH, €CJIH CMOTPETh U3 YKa3aHHOTO
IIPOMEKYTOYHOTO MTPOCTPAHCTBA.

CornacHo MaHHOMY BapUAHTY BBINOJHEHUS, B HACOCHOW TOJIOBKE MOIYT OBITh
o0pa3oBaHbl OTAENbHbIE OOJACTH, C TMOMOIIBI) KOTOPBIX MOXHO MOXET OBbITh 0O€ecredeHo
HAJIeKHOE JO3UPOBAHUE JKUAKOCTH.

CornacHO eme OAHOMY MpPEANOYTUTENbHOMY BapUaHTy BbBINIOJIHEHUS IMPOXOAHOE
OTBEPCTHE NMPOXOAUT HEMOCPENCTBEHHO Yepe3 CTEHKY M3 00JaCTH, PAaCHOJIOKEHHOH Ha Apyroi
CTOPOHE CTEHKH, U OTKpPbIBa€TCS B O0JACTh WJIM NPOXOAUT uepe3 OOKOBYIO CTEHKY HEepBOTrO
KOMIIOHEHTa B OOJIaCTH, pAcCIIOJOXKEHHOH ¢ Jpyrod CTOPOHBI CTEHKH, HAINpaBIBSIETCS IO
HAPY>KHOH TMOBEPXHOCTU MEPBOTO KOMIIOHEHTAa B BBIEMKE, KOTOpask MOXeT ObITh OrpaHUuYeHa
yYKa3aHHBIM KOMIIOHEHTOM, 3aT€M CHOBA HAINPABJIETCS B YKAa3aHHOH o0jacTu yepe3 OOKOBYIO
CTEHKy TepBOTO KOMIIOHEHTa M OTKpPBIBAECTCS B OOJIACTh, PACIIONOKEHHYI) MEXKIy TOJIOBKOM
KJIaraHa U OCHOBAHHEM T'OJIOBKU.

B uyacTtHOCTH, MOCIeNHUN ONUCAHHBIA BapUAHT, COIJIACHO KOTOPOMY B Hapy>KHOHN
MOBEPXHOCTH  KOMIIOHEHTA  BBIIOJIHEHA  BBIEMKa, OOECIEeYMBAET  MPENNIOYTHTEIBHOE
HamnpaBJIeHHOE IMIPOXOXKAEHHE TeKydel cpeabl B IMPOMEXYTOUHOM MPOCTPAHCTBE MEXIY
TOJIOBHOM YacCThIO U 3JIACTUYHBIM KJIAMIAHOM.

Briemka, oOpa3oBaHHasi B Hapy>KHOW MOBEPXHOCTH MEPBOr0 KOMIIOHEHTA, B YACTHOCTH,
HAaIpasJieHa TOPU30HTAIbHBIM W/WIJIH BEPTUKAJIBHBIM 00pa3oM.

bonee ToOro, mpeanouTUTENHHO, YTOOBI Yrojl W3MEHEHHs HANpaBJIEHUs] IPOXOJHOIO
OTBEPCTHUs, BKJIIOHYAasi MECTO YKa3aHHOTO OJHOIO MOBTOPHOIO NMPOXOAa depe3 OOKOBYIO CTEHKY

MEepBOrO0 KOMIIOHEHTa U LEHTP IMEpPBOrO0 KOMIIOHEHTa, coctaBmsui ot 10° mo 3509



Mpeano4YTUTENBLHO OT 90° 10 270°.

B nanHOM ciiydyae 0COOEHHO IPEANOYTUTENBHO, YTOOBI MEXKAY 3JIaCTUYHBIM KJIAIAHOM U
NEepBbIM KOMIIOHEHTOM OBLI pACIOJNIOKEH JJIEMEHT, KOTOpBbIM MPHUKJIAABIBAET K KJIAlaHy
BO3BpaTHOE ycuine, 00ecreynBarolnee Takoe BO3AEHCTBHE, YTO MPOMEXKYTOYHOE IIPOCTPAHCTBO,
0o0pa3oBaHHOE B COCTOSHHM AKTHUBAIMH, 3aKPBIBAETCSI NPU BO3BPAIEHHH B HEUCIIOJIB3yeMOe
COCTOsIHME. B 4aCTHOCTH, yKa3aHHBIN 3JIEMEHT MPEACTABISAET COOOH MPYKUHY.

Kpome Toro, B JaHHOW CBSI3M MPEATIOYTUTENBHO, YTOOBI MEPBbI KOMIIOHEHT Ha CBOEM
KOHIIE, YAAJIEHHOM OT 3JIACTHYHOTO YIUIOTHEHHSI, OBbLT COEIUHEH C (BTOPBIM) KOMIIOHEHTOM, TIPH
MIOMOIIM KOTOPOTO HACOCHAsl TOJIOBKA MOXKET OBITh NMPHCOENWHEHAa K €MKOCTH IJISi XPAHECHHUS
BBIIIyCKA€MOW  Teky4ded cpempl. [lpu  3TOM  yKa3aHHOE COEOUHEHHE MOXET OBbITh
HEMNOCPEICTBEHHBIM UJIH ONOCPEIOBAHHBIM.

B wacTHOCTH, TPEANOYTHUTENHPHO, YTOOBI MEXKIy IEPBbIM KOMIIOHEHTOM W BTOPBIM
KOMITOHEHTOM OBUIO PAcCIONIOKEHO MO MEHbLIeH Mepe OIHO CPEACTBO U CTEPHIIM3YIOIIEH
(GUIBTPAINH MOCTYMAOLIETO BO3AyXa (BaKyyMHasi CUCTEMA), B YACTHOCTU aHTHOAKTEPUAIbHBIM
¢unbTp, WM 4TOOB! NEPBBIH KOMIIOHEHT ObUT FepMETHYHBIM 00pa30M YIUIOTHEH OTHOCHTEIBHO
BTOPOT'O KOMITOHEHTA (BaKyyMHasi CHCTEMA).

Vka3zaHHOE IO MeHbIIEeH Mepe OJHO CPEenCTBO IS CTEPWIM3YIOLIeH (uibTpauuu
MOCTYMAIOIIEro BO3AyXa MPEANOYTUTENBHO UMEET MO MEHbIIEH Mepe OAMH MPOXOJHOM KaHal
I TeKy4del cpelpl M PacIlOIO’KEHO B HACOCHOW TOJIOBKE TaKUM 00pa3oM, YTO yKa3aHHBIN
IIPOXOAHOMN KaHaJ OTKPBIT B IPOXOAHOE OTBEPCTHE MEPBOTO KOMIIOHEHTA.

B naHHOM ciydae HacOCHas TOJIOBKA, IMPEAHA3HAYEHHAs ANl BAKYYMHBIX CHCTEM, B
YaCTHOCTH, MOXKET HCIIOJIb30BATBCS CO CKUMAeMbIMH OYyTBUIKAMU WJIM COOTBETCTBYIOIIUM
JO3UPYIOIIHUM YCTPOICTBOM, COAEPIKAIlM HACOCHYIO OJIOBKY.

B nanHOM cnyuae maccuBHas akTHBallMs HACOCHOM TOJIOBKH MPOUCXOOUT IIPU
UCTIOJIb30BAHUH CXKUMAEMbIX OYTBUIOK BCJIEACTBHE TOTO, YTO B pPE3yJIbTaTe BO3IEHCTBHS Ha
C)KUMAeMyr0 OyTBbUIKY, COEAMHEHHYIO C HACOCHOW TOJIOBKOHW, BO3HHMKAET THIIPABJINYECKOE
JaBJICHUE.

B nmaHHOM cnydae mepBbIi KOMIIOHEHT MOKET OBITh 3a(UKCHPOBAH OTHOCHTEIBHO
BTOPOTrO KOMIIOHEeHTa. J[aHHBIH BapHAHT BBIMOJHEHHS SBJISIETCSI OCOOCHHO MPEATIOUTUTEITbHBIM
IUISL TO3UPYIOIIETrO YCTPOMCTBA, COAEPIKAILETO COKUMAEMYIO OYTBIIKY.

B cnydae no3upyromux CHCTEM, B KOTOPBIX JaBieHHE oOpasyercss B pe3yJbTare
aKTUBALMU CaMOW HAaCOCHOMN I'OJIOBKH, UMEET MECTO aKTHUBHAs AKTUBALMsl YKAa3aHHON IOJIOBKU.
Taxue HacCOCHBIE TOJIOBKU MOTYT UCIOJB30BAThCS KaK JIl BAKYYMHBIX, TaK U JJIsl HEBAKYYMHBIX

JO3UPYIOIIHUX CUCTEM.



B Ttakux cuctemax NpeanoyYTHTENIBHO, YTOOBI MEpBBI KOMIIOHEHT OBbLI BBINOJHEH C
BO3MOJKHOCTBIKO) MEPEMELIEHUsI OTHOCUTEIBHO BTOPOrO KOMIIOHEHTA U MEXAY YKa3aHHBIMHU
KOMITOHEHTaMH OBLIO PACIHOJIOKEHO 110 MEHbIIEH Mepe OJJHO CPENCTBO, KOTOPOE MPHUKIAbIBAET
BO3BpPaTHOE YCHJIME€ K IEPBOMY KOMIIOHEHTY, MpPHUYEM [aHHBII 3JE€MEHT MPEANOYTHTENIBHO
npeAcTaBysieT COOOH MPYIKUHY.

JIaHHBII BapUAHT BBITIOJHEHUS SIBJISIETCS OCOOCHHO MPEANOYTUTENbHBIM IJIi HACOCHBIX
TOJIOBOK, TMPHBOAMMBIX B JACHCTBHE AKTUBHBIM CIIOCOOOM; B XOJ€ JaHHOrO Mpolecca Ha
TO3UPYEMYIO TEKYUYIO CPEAY MOXKET OBbITh OKa3aHO JaBJIEHHE MyTEM MEePEeMEINeHHUs] OTAEIbHbIX
NEePBOrO U BTOPOrO KOMIIOHEHTOB.

B eme ogHOM npeanodTUTENIbHOM BapHUAHTE BBIIIOJIHEHUS KOPIYC HACOCA UMEET BXOJHOE
OTBEPCTHE CO CTOPOHBI OCHOBAHMS, NMPUYEM YKA3aHHOE OTBEPCTHE MPEANOYTUTENIBHO MOXKET
3aKpBIBATbCS C MOMOIIBIO KjlalaHa, B YaCTHOCTU AMCKOBOIO WJM INAPOBOrO KjamaHa, B XOJ€
MpOLEAYpPbl AKTUBALMM M MOKET OTKPBIBATBCS MPU MNEPEMEINEHUH HACOCHOW TOJIOBKU W3
COCTOSIHMsI aKTUBALIMM B HEUCIOJb3yeMOE COCTOsHME. Takol BapUaHT BBINOJHEHHUs SIBJSIETCS
0COOEHHO TPEANOUTUTEIbHBIM JUIsI BAaKyyMHBIX W/WIM HEBAKYYMHBIX HACOCHBIX T'OJIOBOK,
NPUBOJIUMBIX B IEHCTBHE AKTHBHBIM CITOCOOOM.

Ilpu nepemeimeHMM HACOCHOM TOJIOBKM M3 COCTOSIHMsI aKTUBALMM B HEHUCIIOJIb3yEMOE
COCTOSIHME >KMIKOCTb, HAXOMALIAsACA B €MKOCTH JUIsl XPaHEHHs], IOCTYNaeT B KOPIyC Hacoca B
pe3ysbTaTe OTKPBITUS YKA3aHHOIO KjlanaHa B XOZ€ JaHHOIO Mpouecca.

Kpome Toro, y BXOIHOrO OTBEpPCTHSI KOPIyCa CO CTOPOHBI OCHOBAHHS MOXET ObITh
pacnosiokeHa HarHeTaresnbHas TpyOka. JlaHHBI BapuaHT BBINOJHEHUS SIBISIETCS OCOOEHHO
MPEANOYTUTENBHBIM JIJIs1 HEBAKYYMHBIX CUCTEM, COAEPIKAIUX HACOCHYIO TOJIOBKY, IPUBOAUMYIO
B JCWCTBHE AaKTHBHBIM CIIOCOOOM. B ciydae BakyyMHOW CHCTeMbl HEOOXOOUMOCTh B
HATrHETATEJIbHON TPyOKe MOXKET OTCYTCTBOBATh IPH HCIOJB30BAHUM HACOCHBIX TOJIOBOK,
NPUBOJIUMBIX B JIEHCTBHE AKTUBHBIM CIIOCOOOM.

B npyrom npeanodTUTEN HOM BapUAHTE HACOCHOW T'OJIOBKM IIPU COCIMHEHUH I'OJIOBKH C
€MKOCTBIO JJIs1 XPaHEHWs IOCPEACTBOM BTOPOrO KOMIIOHEHTAa MEXIY YKa3aHHBIMHU
KOMIIOHEHTOM M €MKOCTbIO 00pa30BaHO VIUIOTHEHUE, WM TPH COSOUHEHWHU TOJOBKH C
€MKOCTBIO JUIsI XpaHEHHUsI TOCPEACTBOM BHYTPEHHEH KaMephbl HacOca YIUIOTHEHHE 0Opa3oBaHO
MEXY YKA3aHHOU KaMepPOU U €MKOCTBIO.

Kpome Toro, HacocHasi rojoOBKa COTJIACHO M300PETEHUIO MPEATIOYTUTENIFHO BBIOJHEHA
TaKUM O00pa3oM, YTO MEXIY MEePBBIM KOMIIOHEHTOM U BTOPHIM KOMIIOHEHTOM pacCIIONIOXKEH
BTOPOM 3JIACTHYHBIN KJIallaH, KOTOPBIM NEPEKPBIBACT MPOXOAHOW KaHal KOMIIOHEHTAa B

HEHCIIOb3yEeMOM COCTOSIHUM U OTKPBbIBAE€T €ro BelencTsue aehopMuUpoBaHUs B pabouem



COCTOSIHUH.

B nanHOM cnydae BTOpPOM KjamaH B IMPOEKLUUH HAa NPOXOAHOM KaHAJI MOXET UMETb
OCHOBHYIO 4aCTb, KOTOpas NEPEKPbIBAET YKa3aHHbIM KaHAJI U UMEET IO MEHbIIEH Mepe OIHO
IIPOXOTHOE OTBEPCTHUE, PACIIONOKEHHOE CHAPYXKU NMPOXOAHOrO KaHajla B NPOEKLUHU HAa HEro, B
YaCTHOCTHU J1Ba NPOXOAHBIX OTBEPCTHs, PACIIONIOKEHHBIX HAIIPOTUB APYT Apyra.

B uacTHOCTH, B IaHHOM BapuaHTE BBINOJHEHUS YKa3aHHOE IO MEHbLIEH Mepe OJHO
IIPOXOJIHOE OTBEPCTHE, B YACTHOCTU ABA NMPOXOAHBIX OTBEPCTHUS, PACIOJIOKEHHBIX HAIMPOTUB
APYT ApYTa, BBITOJHEHO/BBIMOJHEHBI B BHIE BBIPE30B, UMEKOIINUX (OPMy CErMEHTa Kpyra, B
yKa3aHHOH OCHOBHOW dYacTu. Takum oOpasom, mpu nehOpMHUPOBAHUM BTOPOTO KJamaHa B
IpoLecce AO3UPOBAHMS BBITyCKaeMas TeKydas Cpefa MOXKET IPOXOIUTh 4Yepe3 YKa3aHHBIE
BBIPE3BI B BUIE CETMEHTA KPyra, KOTOPbIE OTKPBIBAIOTCS B pe3ysbTaTe Ae(OpMUPOBAHHUS, TOTa
KaK B HEHCIIOJIb3YEMOM COCTOSIHUHM OCHOBHAs 4aCTh MEPEKPbIBAECT MPOXOAHON KaHAI.

Kpome Toro, mpeamodtuTenbHO, YTOObI OCHOBHAS YacTh COZAEpKajia HaIpPaBIISOIIHNA
3JIEMEHT W/WIM OTrPaHWYUTENb, HANpuUMep IITH(PT, KOTOPBI pACHOJOXKEH Ha CTOPOHE,
OOpaIeHHOW K MepBOMY KOMIIOHEHTY, OrpaHHYMBaeT Ae(QOpMUPOBAHHME KIJAalaHa W TpHU
OTKPBITUM IPOXOJHOrO KaHajga B3aUMOJEHCTBYET C COOTBETCTBYIOIIMM HAaIPaBJSIOIIUM
3JIEMEHTOM IIEPBOTO KOMIIOHEHTA, HAlpHMep BBIPE30M, B KOTOphli Bxomut wmtudT. Ilpn
BBINTYCKE SKUAKOCTH KiamaH neopmupyercs W, TakuM o0Opas3oM, OTKpbiBaercs. M3meHeHue
¢dopmMbI KiIarmaHa MOKeT ObITb HE HACTOJBKO CHJIBHBIM, HACKOJBKO 3TO HEOOXOAMMO, TaK HTO
TIIOCJIe BBIMYCKA XKUIKOCTH BCE €lle BO3MOXKHO BO3BpAlleHHe K MepBoHavanbHON dopme. Takum
00pa3oM, HaNPaBJISAIOIINI SIEMEHT NPEeJOTBPALLAeT MOJHOE HHBEPTHPOBAHKE (POPMBI KJIanaHa.

B wyacTtHOCTH, BTOpPOWl KOMIIOHEHT MOKET COAEp)KaTb IO MEHbLIEH Mepe OAHO
AKTUBUPYIOLLEE CPEACTBO, B HACTHOCTH BBICTYIIL.

B cnydae, korga HacocHas rOJIOBKa NpEeAHA3HA4YEHA AJI1 aKTUBHOIO BBITYCKA TEKyd4el
Cpenbl, Hampumep, MyTEeM AaKTUBALMH, BTOPON KOMIIOHEHT IPENNOYTUTENBHO BBINOIHEH C
BO3MO>KHOCTBI) ONOCPEIOBAHHOIO COEANHEHUS C €MKOCTBIO JIJIsl XPAaHEHUs], IPU 5TOM HACOCHAs
rOJIOBKA JOMOJHUTEIBHO COAEPIKHUT:

IUTHHIPHYECKYI0 ToJoBKY (80), comeprkainyro MepBYI0 MOJYI IMJIMHAPHYECKYIO
CEeKLIMI0 KOPIyCa Hacoca, KOTOpast OTKPBITA B HAMNPABIECHUH €MKOCTH JJIsl XPAHEHUs], U BTOPYIO
MOJIYK) LIMJIMHAPUYECKYIO CEKLIMI KOPIyCca HAacoCa, KOTOPasi OTKPbITA B HAIIPaBJIEHUU BTOPOTO
KOMITOHEHTA,

BHYTpEeHHUHN moJblil muiauHap (90), KOTOpBIH OTKPBHIT HA OOOMX KOHIAX, BBIMOJHEH C
BO3MOJKHOCTBK) MPUKPEIUIEHUs] WIM IPHUKPEIJICH K YKAa3aHHOM NEpBOM CEKLUU KOpIyca H

PAacIONOKeH KOHLEHTPUUYECKUM 00pa3oM OTHOCUTENBLHO Hee,
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NOpIIEHb, KOTOPBI HMEET HENpEepbIBHBI KaHajJ, C BO3MOXKHOCTBIO MepEeMEleHHs
YCTAHOBJIEH KOHIIEHTPUYECKHM 00pa3oM B KOPITyCe HAcOCa M BO BHYTPEHHEM IOJIOM LIMJIHHIPE
Y BBITIOJIHEH B KQUECTBE YIUIOTHEHHUS] OTHOCUTENIbHO BHYTPEHHEH CTEHKH YKA3aHHOTO LIMJINH/PA,

IpU4YeM BTOPONW KOMIIOHEHT BBIMOJHEH C BO3MOXHOCTBIO TIPUCOEAMHEHUS WM
IPUCOEANHEH K KOPIyCY Hacoca U YCTaHOBJIEH C BO3MOXKHOCTBIO NEpEMELEHHs] OTHOCUTEIBHO
YKa3aHHOT'O KOPITyca, MPH 3TOM HENPEePbIBHBIN KaHAJ OTKPHIBAETCS B MPOXOAHON KaHAJ.

B wyacTHOCTH, B BBIIIEONUCAHHOM BaPHAHTE BBIMOJHEHUS MPEINOYTHTENBHO, YTOOBI
BTOPOH KOMITOHEHT MMeJ YIIIyOJIeHHe Uil pa3MELIeHHsT BEPXHEro KOHIIA MOPIIIHS.

Mexay KOMIIOHEHTOM M KOPITYCOM Hacoca MPEATIOYTUTENbHO PACTIONOKEH 3JIEMEHT, B
YaCTHOCTH TPY>KUHHBIHA 3JIEMEHT, KOTOPBIA MPHUKJIAABIBAET BO3BPATHOE YCHIIME K KOMIIOHEHTY
BO BpPeMsI W/WJIH TIOCJIE€ AKTUBALIH.

Kpome Toro, mepBasi cekumsi KOpIyca MOXKET COIEepKaTh YCTPOWMCTBO UL KPETUICHUS
HACOCHOH T'OJIOBKH K €MKOCTH JJISI XPAHEHHUSI.

Kpome Toro, mpeanouTuTensHo, 4ToObl B OOJIACTH MEPBOM CEKIIMH KOPITyCa MOTJIO OBITh
PacHONIOKEHO WM OBLIO PACIONOKEHO YIUIOTHEHHE, 00eCHevunBaroliee yIJIOTHEHHE €MKOCTH
IUISL XPAaHEHUs] OTHOCUTENIbHO HACOCHOH T'OJIOBKH.

bonee Toro, mpeamodTuTENbHO, YTOOBI HAa KOHIIE BHYTPEHHErO IOJIOTO LMJIMHIPA,
OTKPBITOM B HANPAaBJICHWH €MKOCTH JUJIsi XpaHEHUs, MOIja ObIThb pPACHOJIOKEHa WU Oblia
pacroyioxkeHa HarHeTaTebHast TpyOKa.

Kpome Toro, Mexay Hapy>KHOH CTOpPOHOW MOpPIIHSA U BHYTPEHHEH CTOPOHON BTOPOH
CEeKLIUU KOPIIyCa, BO BHYTPEHHEM IIPOCTPAHCTBE YKA3aHHOM CEKLUH MOXKET OBITh PAcIIONIOKEH
WM PACIoJIaraeTcsi YIUIOTHUTEIbHBIN JIEMEHT, 00ECTIeYMBAIOINUI YIUIOTHEHUE MTOPIITHS.

OcHOBaHHME TOJIOBKH TPENMOYTHTEIBHO MOXKET CONEepKaThb AaHTUOAKTEPHATbHBIHN
MaTepHal, MPeanOYTHTEIHbHO METAJUTBI HJIH HOHBI METAJIJIOB, U, B YACTHOCTH, MOXET COZEPIKaTh
yacTulbl cepedpa mim HOHbI cepedpa. B 4acTHOCTH, TOJIOBHAS YacTh MOKET ObITh U3TOTOBJICHA C
MIOMOIIBEO TIPOLIECCA JIUThSI IO/ JaBJICHUEM, TPUYEM aHTHOAKTEPUABHBIA MaTepHall, HapuMep,
HETIOCPEACTBEHHO CMELINBAIOT ¢ TEPMOILIACTUYHBIM MAaTEPUAIOM, KOTOPBIA HCIIONB3YIOT IS
U3rOTOBJIICHUSI OTJIMBAEMOH YaCTH.

H300peTeHne Taxke OTHOCUTCS K AO3UPYIOLIEMY YCTPONUCTBY, COAEPIKaIeMy HACOCHYIO
TOJIOBKY, ONMHMCAaHHYIO Bbimie. IIpy 3TOM HacocHasi rOJIOBKA NPUCOCAWHEHA K €MKOCTH IS
XPaHEHHUSI.

EMKOCTD 7151 XpaHEHHsI PEATIOUTUTENbHO MOXKET ObITh BBITIOJHEHA B BUAE COKMMAeMOMN
OyTBUIKM WJIM B BUJIE KECTKOTO KOHTEHHEpA.

B paBHOIi cTeneHH BO3MOXKHO, YTO EMKOCTb JUJIl XPAaHEHUsI COAEPIKUT BHYTPEHHUM MAKET,
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KOTOPBII repMETHYHO YIUIOTHEH OTHOCHUTENIbHO HACOCHOW T'OJIOBKH, IMPHYEM BHYTPEHHHH MaKeT,
B YaCTHOCTH, BBINIOJIHEH B BU/I€ CKJIAJJHOTO CHIIb(POHA.

JIaHHBIH BapUaHT OCOOEHHO MOIXOAMT AJIS BAKYYMHBIX CHCTEM.

Jlozupyroiiee yCTPOHCTBO B COOTBETCTBUH C IAaHHBIM HM300pETEHHEM MOIAXOAUT JIsi
XpaHeHMsl KaK TeKy4MX Cpel MM pacTBOPOB, COAEPKAILIMX KOHCEPBAHTHI, TaK U, B YaCTHOCTH,
1Tl XPAHEHUs] TeKYUUX CpeJl WK PACTBOPOB, HE COAEPIKAIINX KOHCEPBAHTHI.

Hwuxe nmpuseneHo Oonee moapoOHOE OmMMCaHUE NAHHOTO M300pETeHHsI CO CChUIKOM Ha
npuiaraeMble 4epTekd, Oe3 OrpaHM4YeHHs] W300pPEeTEeHUs KOHKPETHBIMH H300pakKeHHBIMHU
BapUAHTAMU BBIITOJIHEHHS.

Ha ueprexax:

¢ur.1 nzobpakaer paspes3 3JACTUYHOTO KiAraHa, KOTOPBIA HCHOJB3YETCs B HACOCHOM
TOJIOBKE COTJIACHO M300peTeHuto (He rmokasana Ha ¢ur. 1),

¢ur.2 m3obpaxkaer pa3NIuYHbIE MPOEKLUH APYTOro BaPHAHTA BBITOJHEHHS 3JACTUYHOTO
KJIaraHa, KOTOPBIA UCMOJIB3YETCs] B HACOCHOM I'OJIOBKE COTJIACHO M300peTeHuIo (He MoKa3aHa Ha
¢ur.2),

¢ur.3 n3obpaskaeT MOKOMITIOHEHTHBIN BHJ] HACOCHOI TOJIOBKH COTJIACHO N300PETEHUIO,

¢ur.4 wusoOpakaeT HACOCHYI TOJIOBKY COIJIACHO H300pPETEHMIO, BBIMOJIHEHHYIO B
COOTBETCTBHUHM € (UTr.3 U MPUKPEITICHHYIO K CXKMMaeMON OyThIIKe,

¢ur.5 wu3obpakaeT MOKOMIIOHEHTHbI BHA JPYroH HACOCHOH TOJIOBKU COTJIACHO
N300pETEeHHIO, BBITIOJIHEHHON B BUI€ AKTHBHON HACOCHOMW T'OJIOBKH,

¢ur.6 nzobpakaeT pasaHUYHbIE MPOEKLMU 3JACTHYHOrO KjamaHa 201, MOka3aHHOTO Ha
¢wur.5,

¢ur.7 wu3o0paskaeT HACOCHYIO TOJIOBKY COIJIaCHO H300pPETEHHIO, ITOKA3aHHYIO B
pa3oOpaHHOM Buze Ha (UT.5, B COOpaHHOM BHIE,

¢ur.8 nzobpaskaeT HACOCHYIO TOJIOBKY, MOKA3aHHYIO Ha (YUT.7, B COCTOSTHUY aKTHBALINY,

¢ur.9 wuzobpaskaer ApPyrol BapUAHT BBINOJHEHUS HACOCHOW TOJIOBKH COTIJIACHO
U300peTeHHIO, MTPEeIHA3HAYSHHOM JIsi OOKOBOTO BBIITyCKA TEKyUel Cpenbl, U

¢ur.10 n300paxaeT HACOCHYIO TOJIOBKY, TIOKa3aHHYIO Ha (PUT.9, B COCTOSHUM aKTUBALIUH.

Ha ¢wur.l1 m3obpaxen paspe3 snactuyHOro kjiamaHa 20, KOTOPBIH HCIIONB3YeTCS B
HACOCHOHN TOJIOBKE COTJlacHO u300pereHuro (He mokasana Ha ¢ur.1). B manmHOM ciyuae
3NAaCTUUHBINA kyanad 20 comepkuT rooBky 21a u smacTuyHyro cTeHky 21b. DnacTuuHas cTeHka
21b B naHHOM clydae HMeEeT CTYNeH4YaTyi0 (OopMy U COAEPKHUT TOPH3OHTAJIbHBIE U
BEPTUKAJIbHbIE 4acTH, oOpasyrommue cryneHu. Ilpm sTomM oOpa3oBaHa 3amaHHas Touka 24

nepernda B MecTe, I7ie CXOAITCS BEPTUKAIbHAS U TOPU30OHTANIbHAS YyacT cTeHku 21b. TommumHa



12

BEPTUKAJIbHON cTeHKH (oOo3HaueHa Kak V) Oosblie TOJNIIMHBI TOPU3OHTAIBHON CTEHKH
(o6o3nauena kak H). ['ooBHas 4acTh CTEHKH MMEET HApPY>KHYIO MOBEPXHOCTb 22, K KOTOPOIl B
TUNNYHOM BapuaHTe KjamaHa 20, BBIMOJHEHHOTO B COOTBETCTBUHM ¢ (ur.l, mpukpernsieHsl
YeThIpe YIUIOTHUTENIbHBIE KPOMKH L, pacroyioskeHHble KOHLEHTpHUeckuM oOpasom. B naHHOM
clly4ae YIJIOTHUTENIbHbIE KPOMKU L BBICTYNAIOT U3 MOBEPXHOCTH 22 TOJIOBKU 21a 37aCTUYHOTrO
kjanasa 20. [ToBepxHOCTD 22 Takke MOXKET CONEPKATh SJIEMEHT 25 TOJIOBKHU KJanaHa, KOTOPBIH
MOKET BXOAWTb B BBINYCKHOE OTBepcTHe 11 OCHOBaHHS rojioBKH (He mMoka3aHo Ha ¢wur.l).
VKa3aHHBIA 3JIEMEHT CIYXKHUT JJIsl YMEHBIICHUS] OCTATOYHOrO 00beMa B BBIXOIHOW OOJACTH.
Takum 00pa3oM, B 3aKPBITOM COCTOSIHMM BBITYCKHOE OTBEPCTHE MEPEKPHITO KiamaHoMm 20 Tak,
YTO BHYTPEHHEE MPOCTPAHCTBO HACOCHOM TOJIOBKM W30JUPOBAHO MO OTHOLIEHUIO K BHELIHEH
cpeae BCIEACTBHE MPHOKATHS YIUIOTHUTENbHBIX KPOMOK L k cTeHke 12 ocHoBanus 10. ['onoska
21a kymanana 20 B JaHHOM Clly4ae MOXeET ObITh BBIIOJIHEHA TBEPIOH, a 3JIaCTUYHAsI cTeHKa 21b
MOXeT OBITh NMPUCOENNHEHA K TOJIOBKe 21a B BUune TpyOUaToil cTreHKU. I10MHOCTBIO 371aCTUYHBIHI
kiaanmadH 20 MokerT ObITh W3rOTOBJIEH B BHAE €IWHOTO 3JIEMEHTAa B IPOLECCE JIUThS TIOA
nasneHneM. Ha snactudnol crenke 21b pacnosoxkeHbl PUKCHPYIOLINE 3JIEMEHTHI 23, HanpuMep
OKpy>kHasi mpykuHa. Pabora M mpuMeHeHHe 3JaCTUYHOrO KJlaraHa, MoKa3aHHOro Ha ¢ur.l,
6oJee moapoOHO MPOWJUTFOCTPUPOBAHBI COOTBETCTBEHHO Ha (ur.2 u 3.

Ha ¢ur.2a n3o0paskeHsl pa3iudHble MPOEKLUU 3JACTHYHOrO kiiarmaHa 20, KOTOPBIA IO
CYILECTBY COOTBETCTBYET BAPUAHTY BBINOJIHEHUS, ITOKazaHHOMY Ha ¢ur.1. Ha ¢ur.2 B npoexunn
a) mokasaH (kak ¥ Ha ¢ur.1) paspe3 3JaCTHYHOTrO KJamaHa. DJIACTHUYHBIA KJAMaH B JaHHOM
clyyae MIEHTHYEH KiamaHy, nmokasaHHomy Ha ¢wur.l. Ilpoekuust b) usoOpaxaer Bum cBepxy
kianana 20. B BbIOpaHHOM MPOEKLUU MPEACTABIEH BUI CTEHKH 21a U 371aCTUYHOM CTeHKH 21b.
MOKHO BUAETb, YTO YeThIpe KPOMKH L pacmoyioskeHbl KOHLEHTPUYECKHM OOpa3soM BOKpPYT
sJeMeHTa 25 TOJIOBKH KJiamaHa u oOpasoBaHbl B obsactu rosnoBku 2la. IIpoekuusi ¢) B 3TOM
OTHOILIEHUU WACHTUYHA BAPUAHTY, H300PaKEHHOMY Ha MPOEKLHH &), HO Ha MPOEKIHH C) KJIarnaH
20 nokasaH B pabodeM cocTossHuU. [IOHATHO, YTO MOTpy»KEeHHE rOJIOBHOM YacTu 21a mpoucxonuT
B pesysbrare neGOpMHpPOBAHUS 3JaCTHYHOW CTeHKH 21b, B wacTHOCTH, B 3aaHHON Touke 24
nepernba. Jlebopmanust NPOWIUTFOCTPUPOBAHA  ABYMS  TOPU3OHTAIBHBIMH  JIMHUSIMH,
MPEACTABJISIIOLIMMH BEPTUKAIbHOE MOJIOKEHHE 3JIeMeHTa 25.

Ha ¢ur.2b m3obpakeH yBenudeHHbll (parmMeHT kjamaHa 20 U IPOUIUTOCTPUPOBAHO
B3auMojencTeue kinanana 20, BMecTe ¢ KpoMKaMu L, ¢ BHYTpEHHEH MNOBEPXHOCTBIO 12
ocHosanust 10. IToka3zane! ase nepsbie kpoMku L1 u L2 knanana 20. B TunuyHoM citydae nepsas
kpoMka L1 BeImomHeHa TakuM 00pa3oM, 4TO yroi 6 HakJIOHa K BHYTPEHHEH MOBEpXHOCTH 12

KoMIIoHeHTa 10 sBIsieTcs OCTPhIM YIJIOM, Hampumep, cocrasiser 10°-45°. Takum oOpasom,
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o0ecriedeHo HaJeskalnee MnpuieraHue YIUIOTHUTENbHBIX KPOMOK L K BHYTpeHHE!H NOBEPXHOCTH
12 ocnoBanus 10 mpu moObIx oOcTtosTenbcTBax. KOHTaKTHAsI MOBEPXHOCTh KPOMKHU Y CTEHKH 12
OCHOBaHHUSl TOJIOBKM YBEIMYUBAETCS B pe3yJbTaTe YacCTHYHOro AepOpMHpPOBaHUS IIpU
HAJaBJIMBAHUY, TaK YTO repMeTU3UpyoLuii 3pdekt ycunusaercs.

Ha ¢wur2c B kadectBe mnpumepa wu3o0paxkeH Takoil ysen. IIpowumrocTpupoBaHO
B3aumoeiicteue ocHoBaHus 10 ¢ siactuunbiM kinanmaHoM 20. C neBoit cTopoHbl Ha (ur.2c
(cneBa OT BepTUKAJIBHOM JIMHWM) KJIAMaH MOKa3aH B 3aKpbITOM coctostHuu. Kpomku L B manHOM
cly4dae mpukaTel K BHYTpeHHeH cTeHke 12 ocHoBanust 10 rojoBku. bnaromapsi reomerpuu
KPOMOK, TIOKa3aHHbIX Ha (ur.2b, NpPOUCXOIUT HCKPHUBIEHHE 3JACTUYHBIX KPOMOK L ¢
o0ecreyeHneM HaZe)KHOTO 3aKyOPHBAHUS.

CnpaBa OT BepTUKaJbHON JIMHUM II0OKA3aHa THUIOTETHYECKas KOHCTPYKLHUS KPOMOK.
MOKHO 3aMETUTh OIpENeNeHHBIH 3a30p, KOTOPBIH CHOCOOCTBYET NeOPMUPOBAHHIO KPOMOK,
KaK MOKa3aHOo CJIEBA.

Ha ¢ur.3 uzobparkeH MOKOMIOHEHTHBIH BHJT HACOCHOH TOJIOBKH I, KOTOpasi, B 4aCTHOCTH,
MOJXONUT JUIS UCTIONIb30BAHUS B Ka4eCTBE NO3UPYIOIIEH rOJIOBKH Ui CkKUMaeMoil OyTeutku. B
JAHHOM CJy4ae HacocHas rojioBka I comepxut ocHoBaHue 10, uMmeroliee BbITyCKHOE OTBEPCTHE
11, xOTOPOE MPEAOYTUTENBHO MOKET OBbITh BBITIOJIHEHO C BO3MOYKHOCTBIO KareJIbHOTO BbITyCKa
Tekyunx cpea. OnHako B PaBHOHM CTENEHU BBIMYCKHOE OTBEPCTHE MOXET ObITh BBINOJIHEHO
TakuM 00pa3oM, 4YTO TpU [AO3UPOBAHUM TEKyuedl Cpembl MOXET ObITh 00ecnedeHo
MmenkoaucnepcHoe pacnbuieHue. OcHoBaHue 10 TONOBKM B JaHHOM ClIydae YCTaHOBJIEHO
HENOCPENCTBEHHO Ha KOMIOHEeHTe 40 M MPUCOEIUHEHA K HEMY C MOMOLIbK) NMPUHYAUTEIBHON
¢bukcaimu U mocanaku ¢ HarsaroM. Ilpu >ToM ocHOBaHue 10 MMeeT BHYTPEHHIOK BBIEMKY,
HMEIOLIYK) BHYTPEHHIOK TMOBEpXHOCTh 12. Mexay ocHoBanueM 10 u kxommoneHtom 40
PACIIONIOKEH 3IACTUYHBIN KiarnaH 20, ONMCAaHHBINA CO CCbUIKOH Ha ¢ur. 1 U comeprKauii rojIoBKy
2la u snactuuHyr0 cTeHKy 21b. Dmactuunbeiii kmanan 20 mpuKpervieH K KoMnoHeHTy 40 mpu
oMoy (PUKCUPYIOIIUX 371eMeHTOB 23. [y 3Toro (GUKCUPYIOIIHE 3JIEMEHTHI 23 3alIeIKHYTHI B
COOTBETCTBYIOIINX (PUKCUPYIOIIUX 3JEMEHTax 43, HanmpuMep OKPYKHOH KaHaBKE, KOMIIOHEHTA
40. KomnoneHT 40 uMmeer cTeHKy 42, KOTOpass KOHCTPYKTUBHO Pa3fessieT HaCOCHYIO IOJIOBKY I
Ha BEPXHIOK0 YacTh (YacTh, KOTOpasi comaepkuT ocHoBaHue 10 u kjanad 20) U HUKHIOK 4acTh
(pacnonoskeHHyro Huke cTeHku 42). [Tox crenkoit 42 komrnoHeHTa 40 BcTaBjieH KOMIOHEHT 00,
BBINIOJIHEHHBII C BO3MOXKHOCTBIO IPUCOCAWHEHHs K KOMIOHEHTy 40 ¢ NOMOIUBIO
NpUHYAUTENbHON (ukcaiuu. B pesymbrate Mexnay kommnoHeHToM 60 u koMroHeHTOM 40
o0Opa3oBaHO mpomekyTodHoe npoctpaHcTBo 40-60. B nanHOM ciiydae xommnoHeHT 40 mmeer

NPOXOAHOe OTBepcTHe 41, KOTOpOEe B BapuaHTe, NMOKA3aHHOM B KadecTBe npumepa Ha Qur.1,
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BBITTOJIHEHO TaKUM 00pa3oM, YTO OHO MPOXOIUT uepe3 CTeHKY 44 komroHeHTa 40 B ero HUKHeH
4acTy (Ha ypOBHE MPOMEXKYTOYHOro npoctpancTBa 40-60) 1 mpoxoauT BOKpYT KoMnoHeHTa 40 B
V-00pa3Hoii BbleMKe (He IMOKa3aHa) WM KaHABKE 110 HAPYXKHOH MOBEPXHOCTH KOMITOHEHTa 40.
Briemka cooOmraercst ¢ KaHaJOM, KOTOpbIH HE TOKa3aH Ha (ur.3 M NPOXOAMT BBEPX U IO
KOTOPOMY TeKyuasi cpefia MOKeT ObITh HampaBiieHa K kjanaHy 20 min ocHOBaHUIO 10 rONOBKH.
Kanan, nHanpaBineHHbI IO MNOBEPXHOCTH KOMIOHeHTa 40, B [aHHOM Clydyae OIrpaHU4YEH
ocHOBaHHeM 10 1 OKaHYMBAETCS y HETO.

Komnonent 60, npenHa3sHaueHHbIN U151 COEAUHEHUs ¢ eMKOCThIO Il 1 xpanenus, nmeer
NPOXOMHON KaHan 61 nnis BeImyckaemoll Tekydel cpenapl. KommoneHT 60 B naHHOM ciydae
BCTaBJIEH B KOMIOHEHT 40 HACTOJBKO, YTO CTEHKA 62 HE TOXOAUT HEMOCPEACTBEHHO N0 CTEHKHU
42 xommoneHTa 40, a coxpaHsercs nmpoMmexxyTouHas obmactb 40-60 (B 3TOM OTHOLIEHHWH CM.
Takke ¢ur.4). B THNMYHOM BapuaHTe HACOCHOW TOJIOBKH I, BBITIOJIHEHHOW B COOTBETCTBHH C
¢ur.3, mexny xommoHeHToM 40 u kommoHeHTOM 60 mpukperuieH marepuaid S50, KOTOpBIHA
OTPUIBTPOBBIBAET OAKTEPHH U HYepe3 KOTOPBIH MOXET OCYINECTBIIATHCS BO3AYXOOOMEH MEXKIY
MPOCTPAHCTBOM BHYTPH HACOCHOM T'OJIOBKU U BHeIIHeH cpenoil. [Ipu sTom aHTHOAKTEpUATBHBIN
¢unbTp 50 nMeeT mpoxonHON KaHat 51, KOTOPBIN PacoyioKeH Ha OJHOM YPOBHE C IMPOXOIHBIM
orBepctieM 41 xommnonenta 40. Takum oOpa3om, BbITycKaemasi TeKydas cCpela MOXKeT
MPOXOAUTh Yepe3 MpPOXOAHOM kaHain 61 xoMmnoHeHTa 600, 3aTeM 4epe3 MpPOXOAHOM KaHai S1
anTuOaKkTepuanbHOro ¢uibrpa S50 (KOTOPBIH MPOXOAUT TOPU3OHTAIBHBIM O0pa3oM B BEpXHEH
YaCTH YKa3aHHOTO (PUIbTpa) U uepe3 mpoxoaHoe oteepctue 41 xommoneHTta 40, a 3aTeM uepes
yrayOneHue (He Nmoka3aHo), 00Opa3oBaHHOE HA HAPYKHOMW MOBEPXHOCTH KOMMOHeHTa 40, MOXKeT
ObITh TIOZAHA B KaHAJ, BEAyIIMH BBepX (HE mokaszaH). Kpome TOro, HacOCHast TOJIOBKA MOKET
CONEpIKaTh YIUIOTHSIFOINMIA 3JIEMEHT (HE TMOKa3aH), ¢ TIOMOIIbI) KOTOPOTO MOMKET OBbITh
o0ecriedueHo repMeTUYHOe MPUKpPEIIEHHe HaCOCHOU rojioBku | k emkoctu I anst XpaHeHusi, He
MOKa3aHHOM Ha ¢ur.3.

Ha ¢ur.4 uzobpakeHa HACOCHAasi roJiOBKa I, BBIMOJHEHHAss B COOTBETCTBHH C GUr.3 H
NOKa3aHHAsl YCTaHOBJIEHHOW Ha eMmkocTu Il mns xpaHenus, B ciydae ¢pur.4d — Ha COKUMaeMOH
OyTteuike. Ha maHHOM dYepTelke HCHONB30BaHBI T€ K€ HOMepa MOo3uuui, uto u Ha ¢ur.3. B
JaHHOM cilydae cxumaemasi OyTbuika Il mokasaHa He MOJHOCTBIO. ByThUIKa Takke COAEPIKUT
3IACTUYHBIA MaTepHall U MOXET OBbITh AKTUBUPOBAHA ITyTEM HA/IaBIMBAHUS HA OOKOBBIE CTEHKH.
Jlnst OCylIeCcTBICHUs] NO3UPOBAHMS AO3UPYHOLIEE YCTPOUCTBO YAEPIKUBAECTCS B NMEPEBEPHYTOM
MOJIOKEHUH TaK, YTO TeKy4as Cpefa MOXKET MOCTyNaTh B NpOoXoaHoM kaHan 61. Texyuas cpena
BBITECHSIETCS] B HACOCHYIO TOJIOBKY | mpu HajmaBnuBaHum Ha cxumaemyro OyTeuiky 11 Ha ¢ur.4

crpenkoii X o00O3HaueHa TPAEKTOPHsl MPOXOXKAEHUs Tekydel cpenpl u3 emkoctu Il nos
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XpaHEHUs! B HAMPABJIEHUN BBIXOJHOrO OTBepCTHUsA 11, KOTOpas crenyer yepes NpOXOAHOW KaHAJ
61 xommnoHeHta 60, uyepe3 mnNpPoOMexyTOUHYK oOmactb 40-60, o0O0pa3oBaHHYIO MeEXIY
KOMNOHEHTOM 60 u koMIoHeHTOM 40, yepe3 npoxoaHoe oTBepcTue 41, uepe3 npomMeXyTOUHOE
npoctpaHcTBo 10-20, mpuBOAS B AEHCTBHE AO3UPYIOLIEE YCTPONHCTBO B COOTBETCTBHU C Gur.4, u,
HAKOHEll, B HampaBJieHUu BbIXOAHOro oreepctust 11. Ilpomexkyrounoe mpoctpanctso 10-20
00pa3oBaHO B pe3yJIbTaTe TOTO, YTO MO/ BO3IACHCTBUEM ABJIeHUs CpabaThIBaAHUS, OKa3bIBAEMOI'O
Ha cxkuMaemyro OyTeuIKy 1I, 1 mpu neopmupoBaHUU 3JaCTHYHOTO KiamaHa 20 BbIMycKaemast
TeKy4dass cpefa 3aXXUMAeTCs MeXIy MeCTOM KOHTAKTa YIUIOTHUTENbHBIX KpPOMOK L wu
pacronokeHHON BHYTpH CTeHKOH 12 ocHoBanusi 10 romoBku. 3a3o0p, 0oOpasyroIuics
BeyieacTBUe aedopmupoBaHus kiamaHa 20, ITOCTATOYEH IUJIsI TOTO, YTOOBI YIJIOTHUTEIbHBIE
KPOMKH OCBOOOIMIIM MPOXOX Uil TEKy4el Cpeabl B HANpPaBJIEHUH BBIXOIHOTO oTBepcTHs 11.
Hedopmuposanue smactiudHoro kinanaHa 20 Takike obecreuynBaeT OTKpbhITUe OoTBepCTHs 11, Tak
YTO BBINTYCKAa€Masi TEKy4asl CpeAa MOKET BBIXOIUTh U3 HETO.

B paBHOI cTeneHHM BO3MOXKHBI KOHCTPYKLMsSI B BUAE AaKTUBHOM HACOCHOH TOJIOBKH,
KOTOpasi o0ecreynBaeT BO3MOXKHOCTh BBINYCKA TEKy4YeW Cpeabl NMPHU aKTUBALMH HACOCHOMN
rOJIOBKM (a2 HE CXKUMAaeMOW OyThUIKM), W/WIM KOHCTPYKIMS B BHAE aBTOMATHYECKOTO
JO3UPYIOLLEr0 yCTPOWCTBAa. B 3TON CBA3M CHelaHa CChUIKA HAa MEXIAYHApPOAHYH IATEHTHYIO
3asBky WO 2018/010890 A1l u, B 4aCTHOCTH, Ha BapUaHThl BBINOJIHEHUS, U300pakeHHbIE Ha
MIPWJIAraéMbIX K HEM 4epTeKax.

Huwxe B kauecTBe mpumMepa NPUBENEHBl COOTBETCTBYIOLIME BAPHUAHTBHI BBINOJIHEHUS
AKTUBHON HACOCHOM T'OJIOBKH COTJIACHO U300PETEHUIO.

Ha ¢ur.5 u3obpaxken eme ogvH BapUAHT BBIMIOJHEHUS HACOCHOW TOJIOBKH | coriiacHO
U300peTEeHHI0, KOTOpasi BHITIOJHEHA B BHUJIE€ aKTHMBHOH HACOCHOW TOJIOBKHM W, TAaKHUM 00pazoMm,
MO3KeT ObITh TIpHBeNeHa B aelicteue. Homepa mo3unuii Ha Gur.5 (a Takke Ha APYTUX YEePTEKaX,
paccMaTpuUBaeMbIX HUXKE) Takue ke, kKak Ha ¢ur.3 u 4, u 0003HAYAIOT TE K& KOMIIOHEHTHI.
PacmmdppoBka HOMEpPOB TO3UIMI MPUMEHHUTEIBHO K (Ur.S ¥ CIEAYIOMUM 4YepTekam He
NPUBOJIUTCS IOBTOPHO, MPH 3TOM TO, YTO YKAa3aHO BbILIE MPUMEHUTENBHO K (pur.3 u 4, B TaHHOM
ciyyae 0e3 orpaHHYEHHUI MPUMEHNUMO TaK)Ke K 4epTexkam, 0OCYK1aeMbIM HITKE.

Hacocnas ronoska I B maHHOM ciy4ae BBINOJHEHA WIEHTHYHO HACOCHOM TOJIOBKE,
MOKa3aHHOW Ha (ur.3, B TOM, YTO Kacaercst OCHOBaHUs 10 roOJIOBKH U MepBOro KomroHeHTa 40,
Me:xny ocHoBanueM 10 u komnoHeHTOM 40 BCTaBjeH 3JacTUUHbIN KianaH 201, moka3aHHbINA Ha
¢ur.2 (To ecTtpb comepKalIUil dYeTblpe KOHLEHTPUYECKHe KpoMKu L). Mexny mnepBbIM
KOMITOHEHTOM 40 1 BTOPBIM KOMIIOHEHTOM 00 JOMOJHUTEIBHO BCTABJICH €11E OAUH 3JIaCTUYHbIN

kjanad 201. Bropoii komnonenT 60 uMeer BeICTyn 02, ¢ MOMOILBK KOTOPOr0 HACOCHAst FOJIOBKA
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MOXeT OBITh aKTHUBMPOBAHA, TO €CTh MOXET ObITh B/IABJI€HA B HANPAaBJIECHUH BHU3, HAIPUMeEP,
nosnb3osareneM. Kpome Toro, BO BTOpOM KOMHOHEHT OO BCTaBJIEH e€lLl€ OIWH 3JACTUYHBIN
kianaH 201, xoropwlii omucan Oonee moxpobHOo Humxke. Ilpu stom kmaman 201 comepskut
HanpapysroIuid sneMeHT 204 (WTU(T B THIUYHOM BapHaHTe, H300pAKEHHOM Ha (¢wur.S),
KOTOPBIM MOXET BXOAUTb B COOTBETCTBYIOIIMH HAMNpaBISAOLIUN 3J€MEHT 47 mnepBoro
KoMmroHeHTa 40 (COOTBETCTBYIOLIMI BBIPE3 B TUIIMYHOM BapHuaHTe, M300pakeHHOM Ha ¢ur.5). B
COCTOSTHUM aKTHBALIMM HACOCHOM royioBku I amactudnbiii kjaanad 201 ocBOOOKIAET MPOXOIHOM
kaHas 61 Broporo komnoHeHra 60.

B cnyuae HacocHOW royioBKH I, BBINOJHEHHOW B COOTBETCTBUM ¢ (ur.5, BTOpOW
KOMIIOHEHT 60 mMeeT BBICTYN 62, MOCPEACTBOM KOTOPOTO HACOCHAS TOJIOBKA MOXET OBITh
AKTHUBUPOBAHA.

Kpome Toro, HacocHast ToyoBKa I, BBIMONHEHHAss B COOTBETCTBUH C (pUT.S, comepkuT
LUIMHAPUYECKUN Kopnyc 80, KOTOPBINA MOXKET BXOAUTh CHU3Y BO BTOpoi komnoHeHT 60. Kpome
TOrO, MEXJy BTOPbIM KOMIIOHEHTOM 00 M HUIMHAPUYECKUM KOopmycoM 80 HaCOCHOW TOJOBKH
BBINIOJIHEHA TNpyXUHA 63, KOTOpas MOCje aKTHBALMH HAaCOCHOM TroOJoOBKH [ MOXeT BHOBBb
o0ecrieunBaTh OTCOENMHEHNE KOMITOHEeHTa 60 u xopmyca 80 npyr oT apyra u, TakuM 00paszom,
MOXET IepeMeIaTh rojIoBky I 00paTHO B HEHCIIONB3YEMOE COCTOSTHUE.

[unuaapuyeckass HACOCHasi TOJIOBKA HMMEET LEHTPAJIbHOE CKBO3HOE OTBEPCTHE, B
KOTOpOE MOKET ObITh BBeZIeH nopiieHb 100, UMEOLIHi COOTBETCTBYIOLINN HETIPEPBIBHBIA KaHAI
101. HempepbiBHBIM KaHal pPAcHoONOXKEH HAa OJHOM YPOBHE C MPOXOAHBIM KaHajiom 61
xommonenTa 60. ITopmenb 100 mMoker ObITH BBEIEH B NMPUEMHOE OTBEPCTHE WMJIM BBIEMKY 64
BTOPOro KOMIOHeHTa 60.

[unuuaapudeckast HacocHas rojioBka 80 UMeeT BEPXHIOW Cekluio 81 kopryca Hacoca U
HIDKHIOIO CEKIUI0 82 KOpIlyca Hacoca, KOTOPbI€ BBINOJHEHBI B BUJE MOJIBIX LMJIMHAPUYECKUX
HacTel U Pa3AessitoT HWIMHAPUUECKU KOPIYC HACOCHOM TOJIOBKU HA JIBE YaCTH.

B nanmnoM cnydae nopumens 100 ycranosnen B kopnyce 90 HacOCHOM TOJNOBKH C
BO3MOYKHOCTBIO TIEPEMEIEHHsI U MOJKET YMEHbIIaTh padounii 0ObeM BCIIEACTBHE BBITECHEHUS
COIEP KMMOTO IPUEMHOTO OTBEPCTHSI KOPITyCca HACOCa U, TAKMM OOpa3oM, BBITECHATD JKUAKOCTh
4yepe3 HeNpPEepbIBHBIN KaHal B HANPABJIEHUU BbIXOMHOro orsepctus 11. Kpome Toro, kopmnyc 90
COIEPKUT KjlanmaH 95, KOTOpPBIA PacnoJIOKEH CO CTOPOHBI OCHOBAHUSI U MOXET MEpPEKpPbIBATH
BXOJHOE OTBEPCTHE B MpoLecce A03UpoBaHus. Kpome TOro, mexay HacOCHOW rojoBkoil I u
emMkocTeto Il 1y XpaHeHUsT MOXXeT OBITh BCTaBJICHO YIUIOTHEHHE (HE TIIOKA3aHO) I
repMETUYHOrO npucoenuHeHus ronoBku I k emkoctu 11 (He mokaszana Ha ¢ur.5).

Ha ¢ur.6 wuzobpaxkeHbl pa3iuyHble MPOEKIMH BTOPOro 3jacTHYHOro kiamana 201,
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KOTOPBIN BCTABJIEH MEXY MEPBbIM KOMIOHEHTOM 40 M BTOPBIM KOMIOHEHTOM 60 B HaCOCHOHN
rOJIOBKE, BBIMIOJIHEHHOHW B cooTBeTcTBUM ¢ ur.S. Ha Buge a) uzobpaxena OOKOBasi MPOEKIIHS
kinanaHa 201. B naHHOM ciydae kjamaH COIEpKUT OCHOBHYIO 4acThb 202, KOTOpast BBINOJHEHA
TaKUM O00pa3oM, YTO NPOXOAHOEe oTBepcTHe 61 BTOpPOro KommoHeHTa 60 mNepeKkphITO B
pesyJibTaTe KOHTAaKTa B COCTOSIHUU 3aKpbITHs. Takke MOKa3aH HANpaBJSIOLMK 31eMeHT 204,
KOTOpPBbI B COCTOSIHUM AKTHUBALMM OOECIEeYHBAET TapaHTHPOBAHHOE TMEPEMELICHHe BTOPOTO
KJIanaHa B HarpaBjieHMH nepBoro kommoHeHta 40. Bun b) mpencrasisier coOoil BHI CBEpXy
kianaHa 201. Ha yepTeske MOKHO BUIETh 1Ba yriyOnenus 203 B BUAe CErMEHTa Kpyra, KOTOpbIe
npU OCBOOOXIEHUH MPOXONHOro OTBepcTHst 61 BTOporo kommoHeHta 60 kiamanom 201
00ecreYnBaroT BO3MOXKHOCTh MPOXOXKIACHHS BBITYCKAEMOW TeKy4ell cpeibl BOKPYT OCHOBHOH
gactu 202 knamana 201 u, Takum oOpa3om, ee HampaBjeHHe K mepBoMy kommoHeHty 40. Ha
BHUJIE C) MOKa3aHa apyras OokoBasi mpoekius kianaHa 201, ucxons u3 n3odpakeHus Ha BUae b).
Ha Bunme d) npowumoctpupoBaHo nedopmupoBanme kiamaHa 201 Bo Bpemsi mporecca
axtuBanuu. M3o0paxenue, npeacrasieHHoe Ha Buae d), mokaseiBaeT kinanad 201 B pa3pese. Ha
n300pakeHUH MOKHO BHIETH AeopMaruio 31acTHYHOro kinanaHa 201 B COCTOSTHUM aKTUBALIUU.
HedopMupoBaHie KiamaHa MPOUCXOAWUT B HANpaBIeHUU BBepX (M BCIeACTBHE (PUKcALUU
kiaanaHa 201 mepBbiM koMmnoHeHTOM 40), B pe3yjbTaTe 4Yero OCBOOOXKIAETCS MPOXOIHOE
orBepctue 61 Broporo kommoneHta 60. JlepopmupoBaHue kiamaHa IPEACTABIEHO ABYMs
TOPU3OHTAIBHBIMU JIMHUSIMH, OOO3HAYAIOLIMMU HWXKHUIT KoHer kiamana 201, u 1aByms
CTPEJIKAMMU.

Ha ¢wur.7 uzoOpaskeHa HAcOCHasi TOJIOBKA, BBIMOJIHEHHAss B COOTBETCTBUU C (ur.5, B
cobpanHOM coctosinuu. HacocHast rosioBka I Taxke npukperuieHa k emxoctu Il s xpaHeHus,
comepskauieit ckiaagHoW cuiabPoH 105, BO BHYTpEHHEH 4acTH KOTOPOTO HAXOAUTCS TEKydas
cpena, mojJieskalasi BLIIyCcKy. B ToM, 4To Kacaercss 3HaUMMOCTH HOMEPOB MO3UIIH, KOTOphIE B
STOM OTHOIIEHUHU SIBJISIOTCS OJMHAKOBBIMH, CCbUIKA CJelaHa Ha BapHaHT BBINOJIHEHUS,
nokasanHelii Ha ¢ur.S. Ha ¢ur.7 nacocHas romoBka | m3oOpakeHa B HEHUCHOIB3yEeMOM
COCTOSIHHH.

Ha ¢ur.8 wu3o0pakeHa HacOoCHasl TOJIOBKA, IOKa3aHHas Ha (Ur.7, B COCTOSIHHUH
akTuBauud. COCTOSTHHE aKTUBALMH OOECIIEYEHO TeM, YTO MOJb30BATENb HAKUMAET HA BBICTYI
62 ¥ TeM CaMbIM TOJKAa€T BTOPOM KOMIIOHEHT, coaepskamui nopuens 100, Bamu3. Ilponecc
nepeMeIleHys IPEACTABICH ABYMsl CTpenkaMu. B xone manHOro mpouecca npy>KUHHBIN y3en 63
cxumaercs. Benencreue ymeHbineHust oobema B pesynprare BBeaeHus nopiHs 100 B kopmyc 90
HACOCHOMH TOJIOBKM TeKydasl cpefia, Haxopsmascsa B kopnyce 90, pacrpenensercs BBEpX BAONb

JIMHUY, TIOKa3aHHOW Ha ¢wur.8, uepe3 HenpepbiBHbIN kaHan 101 mopmusa 100 u yepe3 npoxogHoe



18

orBepcTue 61 BTOpPOro KoOMmoHeHTa 62, mpu 3TOM JeGopMHPYs 3JacTU4HbIN kiamaH 201,
KOTOPBIN 3aKPEIUIEH B MPOMEXYTOYHOM NpOCTpaHcTse 40-60 Mexay nepBbIM KOMIIOHEHTOM 40
U BTOpbIM koMrnoHeHToM 60. Takum oOpa3om, ocBoOOXkIaeTcs NMpOXOAHOH kaHan 41 B mepBom
xomnoneHTe 40. Ilpu 3ToM Tekydast cpefa MPOXOAMT B MPOMEKYTOYHOE mpocTpaHcTso 10-20
Mexay ocHOBaHMEeM 10 rojoBKM W 3JaCTHYHBIM KianaHoOM 20, KOTOpBIM TakK€ OTKPBIBAET
BBINyCKHOE oTBepcThe 11 crmocoboM, paCCMOTPEHHBIM BbILIE CO CCUTKOM Ha Gur.3 u 4, Tak 4TO
B KOHEUHOM CU€Te TeKy4asl Cpelia BbIITyCKAETCs B OKPYKAIOLIYIO CPeay.

Ha ¢ur.9 m3obpakeH eme OnMH BapUAHT BBHIMOJHEHHsS HACOCHON TOJIOBKH COTJIACHO
N300peTeHNI0, KOTOpasi MpeAHa3HaYeHa Uil OOKOBOTO BBINMyCKa. B TaHHOM cilydae akTHUBALUs
HAaCOCHOW TOJIOBKM NPOUCXOAUT B pe3yJjbTaTe HaJaBIMBaHMs Ha NepBblii kommnoHeHT 40. Ha
JAHHOM YepTeKe UCIONB30BaHbI TAKHE K€ HOMEpa MO3ULUHI, YTO U Ha MPEeabIAYIIUX YepTexkKax.
HacocHast ronoBka, BBITTOJHEHHAs B COOTBETCTBHU C (HUT.9, Takke COAEPIKHUT 3JIACTHYHBINA
kianaH 20, nmoka3aHHbIi Ha ¢wur.]l win 2. HacocHas ronoBka I, BEIMOTHEHHAsS B COOTBETCTBUU C
¢ur.9, NONMOIHUTETBHO COAEPIKUT BTOPOH AmacTHuHbIN kianaH 201. Pabora yka3aHHOH ToJIOBKH
aHayornyHa paboTe HaCOCHOH royioBKH I, onmmcaHHOM co ccbulkoi Ha Gur.7-9, B TaHHOM ciyuae
MO-APYrOMY BBIIIOJIHEHA TOJIBKO TPAEKTOPHsI HANPABJICHHOIO IMPOXOXKAEHUS TEKy4eH Cpensbl
4yepe3 HACOCHYIO TOJIOBKY .

Ha ¢ur.10 wu3obpaxkeHa HacocHasi TOJIOBKA, MOKa3aHHas Ha (Gur.9, B COCTOSHHUH
aKTHBALlMM, NPH 3TOM TOYKA HANABIMBAaHUS O0O3Ha4YeHAa M300PAKEHHOW CBEPXY OOJBIION
CTPENIKOH, a BBIMyCK TeKyded Cpeabl depe3 BbIMYCKHOe oTBepcTHe 11 0003HAaueH MajieHbKOMH

CTPEJIKOM.



®OPMYVYJIA U30BPETEHHA

1. Hacocnas romoBka (I) mnsg mosupyroimero ycTpoWCTBa, NPEAHA3HAYEHHOTO JIJIst
JO3UPOBAHHOTO BBIMTYCKA TEKy4eH Cpebl, CoaepKalas

royioBHyr0 4acth (10) («OCHOBaHME TOJIOBKHY), UMEIOIIYIO BbIMyCKHOE oTBepcTue (11)
IUIS BBIIIyCKaeMOHM TeKy4eil cpenbl, mpuueM ocHoBaHHe (10) roloBKM HMMeeT BHYTPEHHIOKO
noBepxHOCTh (12),

3JacTUUHBIA Kianad (20), UMELNA MOBEPXHOCTh (22), OOpalleHHY0 K BHYTpPEHHEH
noBepxHOCTU (12) ocHoBaHus (10) rOMOBKH, MPU 3TOM HA YKA3aHHOW MOBEPXHOCTH KJIaraHa
oOpa3zoBaHa TO MeHbIIEH Mepe OnHA VIUIOTHUTeNnbHass kpomka (L), pacmonoxeHHas
nepudepuaeckuM o0pa3oM BOKPYT BBIMYCKHOTO oTBepcTHs (11),

nepBblii KOMIOHEHT (40) («BKJIAABIIY»), UMEIOLIMA TpoxonHoe oTrBepctue (41) mus
BBITyCKAEMOW TeKy4Yell Cpenpl, uUepe3 KOTOpOoe MOXKET ObIThb olecredeHa BO3MOXKHOCTh
NOCTYIUIEHUS TeKy4uel cpenbl Mexxny ocHoBaHHMeM (10) rooBKM M 3JaCTUYHBIM KianaHoM (20)
npu 1eOPpMHUPOBAHNHN yKa3aHHOTO kianaHa (20) u/niam yka3aHHOW IO MEHbLIEH Mepe OJHOU
ymiotHuTenbHOH KpoMmku (L) m mpm oOpasoBanuu mnpomexyTodHoro mnpocrtpanctsa (10-20)
MEXIy YKa3aHHOW IO MeHbIIeH Mepe ONHOHM YIUIOTHUTeNbHOH KpoMkoil (L) m ocHOBaHueM
rosioBku (10) (cocTosiHUME akTUBALINK),

npudeM ocHoBaHue (10) ronoBku U nepsbiii KOMNOHEHT (40) COENUHEHBI C MOMOLIBIO
NPUHYIUTEIbHON (UKCAMU M TMOCAAKH C HATITOM, IPU 5TOM 3JacTUUHBIA KinamaH (20)
3aKJII0YeH MeXIy ocHOBaHUEM (10) roJloBKHM M epBbIM KOMIIOHEHTOM (40).

2. Hacocnast rosioBka (I) mo 1.1, OTIMYar0Imascs: TEM, YTO 3JIACTHYHBIN KJIalaH CONEPIKHUT
royioBKy (21a) u snactuunyro creHky (21b).

3. HacocHas rojoeka (I) mo m.2, oTnudaromascs TeM, 4TO 3JlacTHU4YHasi creHka (21b)
UMEeT MO MEHbIIe Mepe OJHY 3alaHHyr Touky (24) mepernba, B KOTOPOI yka3aHHasl CTEHKA
(21b) zarmbaercs B HAmNpPaBICHWW BHHU3 MM BHYTPb TNPU TEPEXOe M3 HEHUCIOIb3yEeMOIO
COCTOSIHUSI B COCTOSIHME aKTUBALIUU.

4. Hacocnas ronoBka (I) mo m.2 wnm 3, OTIWYAIOMIAsCS T€M, YTO 3JIaCTUYHAs CTeHKa
(21b) BeIMONHEHA €O CTymeH4YaTol (GOPMON M MMEeT IO MEHbIIEH Mepe OJHY BEPTHKAIbHYIO
gacThb (V) 1 OHY rOpU30HTANBHYIO YacThb (H).

5. Hacocnast ronoska (I) mo m.4, oTiruaromiasicst TeM, 4To 3alaHHast Touka (24) nmeperuda
o0Opa3zoBaHa, B YaCTHOCTH, B MECT€ COEIUHEHMs BEPTUKaJIbHON 4acTu (V) M rOpH3OHTAIBHON
yactu (H).

6. HacocHas ronoBka (1) mo ogHOMy U3 I.I1.2-5, OTJIMYAKOINASCS T€M, YTO 3JIACTHYHAs
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creHka (21b) BeimonHeHa w3 ympyro aepopMHupyeMoro marepuana wW/uiau rojoBka (21a)
BBINTOJIHEHA TBEPAOH, IPU 3TOM B Cllydae CTyneHuaTol KoHpurypauuu creHku (21b) ykasannas
10 MeHblIeH Mepe OfHa ropusoHTaibHas 4acTh (H) BeimonHeHa Oonee TOHKOMN, YeM yKa3zaHHas
110 MEHbLIEH Mepe OfHA BepTHKaIbHAs1 4acTb (V).

7. HacocHas ronoBka (I) mo ogHOMy M3 I1.11.2-6, OTJIHYAOIIASCS TE€M, YTO 3JIaCTHYHAs
creHka (21b) w/unm rososka (21a) BBINOJHEHA/BBIMOJIHEHBI U3 TEPMOIUIACTUYHOIO MaTepHala,
NOJIMA THJIEHA, TIOJTUIPOITUJICHA, PE3UHBI H/VITH CUIIMKOHA.

8. HacocHast royoBka (I) mo ogHOMy W3 M.1M.2-7, OTJIMYAKOMIASCS TE€M, YTO TOJIIWHA
snacTudHOU cteHku (21b) cocrapnsier ot 0,01 MM 10 2 MM.

9. HacocHas ronoska (I) mo n.7 unu 8, oTnuyaromascs TeM, YTO B Cllydae CTyIeHYaTon
koHurypauuu cTreHku (21b) ykasaHHas Mo MeHbIIeH Mepe OmHa ropusoHTaibHas 4acTb (H)
BBITTOJIHEHA OOJiee TOHKOH, 4eM yKa3aHHasl MO MEHbLIEH Mepe OJHAa BepTUKalbHas 4dacTh (V),
IIPU 5TOM TOJILIMHA YKa3aHHOW MO MEHbLIEH Mepe OAHOW BEPTUKANIBbHOU 4acTh (V) COCTaBIsIeT
or 0,1 MM o 2 MM, mpenmodrureabHO OT 0,2 MM A0 1 MM W/MiU TOJIIMHA YKA3aHHOH IO
MEHbIIEN Mepe onHou ropusoHTainbHOM uactu (H) coctaBmser or 0,01 mm go 1 wmm,
npeanouruTenapHo ot 0,03 mm 10 0,5 MM.

10. Hacocnas ronoska (I) mo ogHoMy U3 11.11.2-9, OTIIMYar0Imasicst TeM, 4To rojgoska (21a)
U 3JacTH4Hasi CTeHka (21b) BBIMOMHEHBI 32 OAHO LEJNOE€ M, B YaCTHOCTH, H3TOTOBIIEHBI
OIHOBPEMEHHO C MOMOIIBIO JIUThS MO JABJICHUEM.

11. Hacocnas ronoska (I) mo ogHOMy M3 HpenblAylIMX IMYHKTOB, OTJIMYAOLIASICS TEM,
YTO 5JaCTUYHbIN Ki1anaH (20) umeet ot 1 10 5 yruioTHUTENBbHBIX KPOMOK (L), mpennoyTuTeapsHo
OoT 2 710 4 YIUIOTHUTENbHBIX KpoMOK (L), mpuueM B cioy4ae HAJIUYMU HECKOJbKHX
YIUIOTHUTENbHBIX KPOMOK yKa3aHHble KPOMKH (L) BBIMOSHEHBI MPOXOAALIMMHU 1O OKPYKHOCTHU
BOKpYT ApPYT Apyra.

12. Hacochas ronoBka (I) mo ogHOMY W3 TpenbIAyIIUX MYHKTOB, OTJIMYAKOIIASCS TEM,
YTO VyKa3aHHAas 10 MEHbIIEH Mepe OAHa YIUIOTHUTeNbHas Kpomka (L) BeicTymaer wu3
nosepxHocTH (22) knanana Ha 0,01-2 MM, npennouturensHo Ha 0,03-1 Mm.

13. HacocHas royioBka (I) mo ogHOMYy W3 MPenbIAyIIMX MYHKTOB, OTJIMYAOIIASICS TEM,
YTO 3JaCTUYHBIN KianaH (20) nMeeT o MeHbIIel Mepe OHY MEPBYIO YIUIOTHUTEIbHYIO KPOMKY
(L1), xoTtopass B ciydae, eciii 3JacTU4HbIN KianaH (20) MMeeT HECKOJBbKO YIUIOTHUTENIbHBIX
kpomok (L), pacrmomokena Ommke Bcero K BbeIxogHOMy otBepcturo (11) m3  Beex
VIUIOTHATEJIbHBIX KPOMOK, IPH 3TOM TiepBasi yIuioTHUTeNbHass kpomka (L1) obpasyer yron 6 ¢
BHYTPEHHEHN MOBEPXHOCTHIO (12), KOTOPBIH MPEANOYTUTENBHO COOTBETCTBYET YCIOBHIO: 1° < 0 <

85°, 6onee mpenmoutuTenbHO 5° < 0 < 60°, ewe Oonee mpenmoutuTenbHo 10° <0 < 45°,



14. HacocHas ronoBka (I) mo ogHOMY M3 IpeAblAyIINX MYHKTOB, OTJIMYAIOIIASCS TEM,
yro mnepudepus yKa3aHHONH IO MeHbIIeH Mepe OAHOW yIUIOTHUTENbHOH KpoMku (L),
NPOXOJsIIeN BOKPYT BBITyCKHOTo oTBepcTHs (11), mmeer kpyrosyro gopmy.

15. Hacocnas ronoska (I) mo ogHOMYy M3 NpenblAylIMX MYHKTOB, OTJIMYAKOLIASCS TEM,
YTO 3JaCTUYHBIN KianaH (20) coenuHeH ¢ MepBbIM KOMMOHEHTOM (40) repMeTHYHBIM 00pa3om
OTHOCUTEJIbHO T€KY4el Cpebl.

16. HacocHast ronoBka (I) mo ogHOMY M3 HpeAbIAyINNX MYHKTOB, OTJIHYAIOIIASCS TEM,
YTO 3JIACTHYHBIN KyanaH (20) COOep KUT 1Mo MEHbIIeH Mepe OnuH (UKCUPYIOIINH 31eMeHT (23),
C TIOMOIIBIO KOTOPOrO YKa3aHHbIA KianaH (20) mpUCOEOUHEH MyTeM MOCAAKH C HATATOM K I10
MEHbILIEH Mepe OIHOMY COOTBETCTBYIOIIEMY (QUKCHUpYIOIIEMYy 3JieMeHTy (43) mepBoro
koMmrioHeHTa (40), npudyem ¢Quxcupyrommidi siaeMeHT (23) smactuuHoro knmamaHa (20) wu
bukcupyromuii snemenT (43) nepsoro komnoneHTa (40) mpeanoYTHTENBHO 00Pa30BaHbI B BUIE
3aIOPHOTO WIIH 3AIIETKUBAIOIIErOCs] COSINHEHMS.

17. HacocHast ronoBka (I) mo ogHOMY M3 HpeablAyIINX MYHKTOB, OTJIMYAIOIIASCS TEM,
9YTO TepBbli KOMHOHEHT (40) mmeer cTeHKY (42), KOTOpas OrpaHUYMBAET MPOMEKYTOUHOE
npoctparcTBo (10-20), mpu 3TOM € mOMOLIBK NpoxomgHoro oteepctus (41) obecneueHa
BO3MOJKHOCTh MPOTOYHOrO COOOIIEHUs] mpoMekyTouHoro mpoctpaHcTBa (10-20) ¢ obmactbio
(40-60), pacmojOKeHHOW C APYrodl CTOPOHBI CTeHKH (42), eclu CMOTPeTh M3 YKa3aHHOTrO
poMeKyTouHOro npocrpascrsa (10-20).

18. HacocHas ronoska (I) mo m.17, ornuuaromasicst TeMm, 4To MpoxoaHoe orBepctue (41)
NPOXOIUT B yKazaHHOU obiactu (40-60) yepe3 60koOByI0 cTeHKY (44) nmepBoro komrnoHeHTa (40),
BEEeT B BBIEMKY, KOTOpas MOXeT ObITh orpanudeHa komroHeHToM (10), Ha HapyKHOH
MIOBEPXHOCTHU MepBOro komrnoHeHTa (40), CHOBa MPOXOAUT depe3 OOKOBYIO CTEHKY YKa3aHHOTO
kommoneHTa (40) B o6mactb (10-20) u oTKpbIBaeTCS B yKazaHHy0 obnacts (10-20).

19. Hacocnast ronoeka (I) mo m.18, oTiudaromasicss TeMm, 4TO yKa3aHHAas BbIEMKa Ha
HApPY’>KHOH TIOBEPXHOCTH MEpBOro KommoHeHTa (40) HampaBieHa TOPH3OHTAJIBHBIM W/HIN
BEPTUKAIBHBIM 00pa3oM.

20. Hacocnas royioka (1) mo m.18 wmm 19, oTnuuaromasicss TeM, 4TO yrojil U3MEHEHUs
HAIpPAaBJIEHUs] TPOXOJHOrO OTBepCTHsA (41), BKIIOYAs MECTO YKa3aHHOI'O OJHOTO TOBTOPHOTO
npoxoza yepe3 OOKOBYIO CTEHKY IepBOro komroHeHnTa (40) u 1eHTp nepBoro kommnoneHTa (40),
cocrasysiet oT 10° no 350°, npeanoututensHo ot 90° no 270°.

21. HacocHas royioBka (I) mo ogHOMY M3 MPEeNbIAYLINX MYHKTOB, OTJIHYAOLIASICS TEM,
YTO MEXJy 3JIACTHYHBIM KianaHoM (20) u mepBbIM KOMITIOHEHTOM (40) pacrioyioskeH 3J1€MEHT

(30), xoropwlii mnpukiagpiBaeT K kiuana"y (20) Bo3BpaTHOe ycmine, oOecreuuBarolnee
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repMEeTH3aIUI0 MPOMEKYTOYHOro mpoctpancTa (10-20), o00pa3oBaHHOTO B COCTOSTHUH
aKTHBALIUY, NPH BO3BPALIEHUU B HEHCIIOJIB3YEMOE COCTOSIHHE, NPH 3TOM YKa3aHHBINA 3J€MEHT
(30), B vacTHOCTH, MPENCTABISAET COOOH MPYKUHY.

22. HacocHas ronoska (I) mo ogqHOMYy U3 NpeablAyINNX MYHKTOB, OTJIMYAIOINASCS TEM,
YTO MepBbIi KOMIOHEHT (40) Ha CBOEM KOHIE, YAAJEHHOM OT 3JjacTu4Horo kiamana (20),
COEMHEH CO BTOPBIM KOMMOHEHTOM (60), MMermuM npoxoaHoi kaHai (61), mpu momouu
KOTOporo  obecrieueHa  BO3MOJKHOCTb  HEMOCPENCTBEHHOTO  HMJM  ONOCPEIOBAHHOTO
npucoenuHenus: HacocHoi royoBku (I) k emkoctu (II) mist XpaHeHHs BBITyCKAEMOW TEKy4Yei
cpensl.

23. Hacochas ronoBka (I) mo m22, oTIMYAOIIAsCs TEM, YTO MEXAY IMEPBBIM
KOMIIOHEHTOM (40) u BTOpBIM KOMIOHEHTOM (60) pacmojioKEHO IO MEHbIIEH Mepe OIHO
cpenctBo (50) st crepwim3yrOmed (GUIBTPAlMKM TMOCTYMAOIIEr0 BO3AyXa, B YaCTHOCTH
aHTHOaKTepuanbHbli (QuiabTp, WM mepBblii komMmnoHeHT (40) BBIMONHEH ¢ obecrneueHuem
repPMETUYHOTO YIUIOTHEHHUS] OTHOCUTEIBHO BTOPOTrO KOMITOHEHTa (60).

24. HacocHas rosnoka (I) mo m.23, omiuuaromiasicsi TeéM, 4TO YKa3aHHOE 10 MeHbINeH
Mepe ogHO cpenctso (50) st CTepUTU3yIoIIel (GUIbTPALIMN MOCTYAIOIIEr0 BO3AyXa UMEET IO
MEHbLIEH Mepe OAMH NMPOXOAHOH KaHan (51) anmsa Texyuel cpenbl U pacroioKeHO B HACOCHOM
ronoBke (I) Takum oOpasom, 4TO yka3aHHbIH NpoOXomHOH kaHad (51) OTKPHIT B MPOXOAHOE
oteepctre (41).

25. Hacochas rososka (I) mo m.24, oriauyaromasicss TeM, 4TO MepBbli KOMIOHEHT (40)
3a(MKCUPOBAH OTHOCHTEIBHO BTOPOro KommoHeHTa (60) wiu mnepBblii KOMHoHeHT (40)
BBITIOJIHEH C BO3MOJKHOCTBIO TMEPEMEINEHUs] U MEXIy MEepPBbIM KOMIOHEHTOM (40) U BTOpBIM
KOMIIOHEHTOM (60) pacrojoKeHO MO MEHbIIeH Mepe OJHO CPEICTBO, KOTOPOE MPHKJIAIbIBAET
BO3BpAaTHOE yCWJIME K TIepBOMY KOMIOHeHTy (40), npuyeM yKa3aHHBIH KOMITIOHEHT
NPEANOYTUTENFHO MPEACTABIISIET COOOH MPYKUHY .

26. HacocHast ronoBka (I) mo ogHOMY U3 HpeAbIAYINNX MYHKTOB, OTJIHYAIOIIASCS TEM,
YTO MPH HETIOCPEICTBEHHOM COeAMHEHUH HacocHOH rojoBku (I) ¢ emkxoctoio (II) mis xpaneHus
IPU MIOMOIIM BTOPOro KOMITOHEHTa (60) MeXIy yKa3aHHbIMH KOMIIOHEHTOM (60) U eMKOCTBIO
(IT) pacnonokeHo yruioraenue (70).

27. Hacocnas ronoBka (I) mo omgHOMY n3 m.11.22-26, OTIIMYAIOINASICSI T€M, YTO MEXITY
nepBbIM KOMIOHEHTOM (40) 1 BTOPhIM KOMIOHEHTOM (60) pacmojioXeH BTOPOH 3JaCTUYHBINA
kinamaH (201), koropelii mepekpbiBaeT mpoxogHoW kaHanm (61) kommnonenta (40) B
HEWCIIOb3yEeMOM COCTOSIHUM U OTKPBIBAE€T €ro BClencTsue aehopMupoBaHUs B pabouem

COCTOsIHHUH.
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28. Hacochas ronoBka (I) mo m.27, ornuuaromasicss Tem, BTopod kiamaH (201) B
NPOEKIMM Ha MPOXOAHOW KaHan (61) mmeer ocHOBHyH uacTh (202), KOTOpas NepeKpbIBaeT
yKa3zaHHbI KkaHan (61) W uMmeeT Mo MeHblIeH Mepe OAHO MpoxoxHoe oTtepctHe (203),
PacHoJIOKEHHOE CHAPYXKH MPOXOMHOrO KaHajma (61) B MpOEKLHM Ha HEro, B YaCTHOCTH, IBa
poXOAHBIX 0TBepcTHs (203), pacnooKEHHBIX HAIPOTUB APYT JIpyTa.

29. Hacochnas ronoska (I) mo m.28, ornuyaromasics TeM, 4TO yKa3aHHOE IO MEHbIIei
Mepe OAHO MpoxomHoe oTBepcTHe (203), B YaCTHOCTH J1Ba MPOXONHBIX oOTBepcTusi (203),
PACIIONIOKEHHBIX HAMPOTUB JAPYT JPYrad, BBIMOJIHEHO/BBITIOIHEHBI B BUE BBIPE30B, MMEIOIINX
(dbopMy cerMeHTa Kpyra, B YKa3aHHOW OCHOBHOM YaCTH.

30. Hacocnast romnoska (I) mo m.28 wnm 29, oTiauvaromasicss TeM, YTO OCHOBHAasl 4acTb
(202) comepKUT HAMpPABISIOIIUNA 3JEMEHT W/win orpanuuurenb (204), Hampumep wmTHET,
KOTOPBIN PacrojOXKeH Ha CTOPOHE, OOpAIIeHHOH K MepBOoMYy KOMIOHEHTY (40), orpaHnyYuBaeT
(204) nedopmupoBaHUe KJIaNlaHa U MIPHU OTKPBITUU MTPOXOAHOro KaHana (61) B3auMoneicTByer ¢
COOTBETCTBYIOILIMM HAIPABISIOIINM 3JeMeHTOM (47) mepBoro kommoneHTa (40), Hampumep
BBIPE30M, B KOTOPBIH BXOAUT INTUPT.

31. Hacocnas ronoska (I) mo ogHoMy u3 m.m.22-30, oTnuyaromascs TeM, YTO BTOPOM
KOMITOHEHT (60) conep KuT akTUBHpYIOLIee CpeacTBo (62), B 4aCTHOCTHU BBICTYIL.

32. Hacocnas rosoBka (I) mo ogHomy u3 m.m.22-31, oTiM4aromasicss TeM, 4TO BTOPOU
KOMIIOHEHT BBINIOJHEH C BO3MOJKHOCTBIO OINOCPEAOBAHHOIO COEIMHEHHUS C €MKOCTBIO JUIs
XpaHEeHUs1, IPU 5TOM yKa3aHHasi FOJIOBKA COJEPIKUT

uMHApudeckuil kopnyc (80) Hacoca, copep Kaliuii MepBy0 MOIYI LHHJIHHAPUIECKYIO
cekuuto (81), koropass oTkpbiTa B HanpasieHuu eMkoctu (II) aist XpaHeHUs, U BTOPYIO MOJIYIO
LTHHAPHYECKYIO CeKLHUIO (82), KOTOpast OTKpPbITA B HANPaBJIEHHUH BTOPOro KoMmnoHeHTa (60),

BHYTpEeHHUH noJblii mmuHAp (90), KOTOpBI OTKPHIT HA OOOMX KOHLIAX, BBITIOJHEH C
BO3MOKHOCTBIO TIPUKPEIJICHUsI WJIM NPHUKPEIUIEH K yKa3aHHOW mnepeoil cekumu (81) kopmyca
HACOCa U PacroIOKEeH KOHIEHTPUYECKHM 00pa3oM OTHOCHUTENIBHO Hee, U

nopmweHb (100), kortopelii umeer HenpepbiBHBIH Kanaln (101), ¢ BO3MOXKHOCTBIO
NepeMelIeHrsT YCTAaHOBJIGH KOHIIEHTpHUYeCKUM obOpasom B kopmyce (80) Hacoca u  BO
BHYTpeHHeM mosioM IwuuHApe (90) M BBINOJHEH B KAayeCTBE VIUIOTHEHUS OTHOCHUTENBHO
BHYTPEHHEH CTEeHKH yKa3zaHHOro muuHapa (90),

npyU4YeM BTOPOH KOMIOHEHT (60) BBIMOJHEH C BO3MOXHOCTBIO TPHCOCTUHEHUS WIIH
npucoeiuHeH K kopoycy (90) Hacoca M YCTaHOBJIEH C BO3MOXKHOCTBEO I€pEMELICHMUs
OTHOCUTENIPHO YKa3zaHHOro kopmyca (90), mpu stom HenpepbiBHbIH kaHan (101) oTkpeIT B

NIPOXOAHOM KaHai (61).
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33. Hacocnas rosnoska (I) mo m.32, omuyaromascst TeM, 4To BTOPOil KOMIOHEHT (60)
umeer yrayonenue (64) mist pa3MerieHus BepxHero konna rnopuras (100).

34. Hacocnas rosnoska (I) mo m.32 umm 33, omMyarowasicss TeM, YTO MEXKAY BTOPBIM
xkomroHeHToM (60) u kopmycom (80) Hacoca pacmojioxkeH 5jeMeHT (63), B YacCTHOCTH
NPY>KUHHBIN 3JIEMEHT, KOTOPBIH NPHUKJAIbIBa€T BO3BPAaTHOE yCWiIne K KOMIOHEHTY (60) BO
BpeMsi H/HITH TOCJIe aKTHBALIUH.

35. Hacochnas ronoBka (I) mo omrOoMy u3 1m.m.32-34, OTIMYAIOIIASACS TEM, YTO IMEpBast
cekumsi (81) kopryca Hacoca COAEPKUT YCTPOUCTBO MJIA KPEIJICHUS HACOCHON TOJIOBKH K
emkoctu (II) ansa xpanenus.

36. Hacocnas rojioBka (I) mo ogHOMy 13 1.11.32-35, OTIIMYAIOINASCS TEM, YTO B 00JIaCTH
nepBoil cexuuu (81) Kopmyca Hacoca MOXKET OBITh PACHOJIOKEHO WM  PacIoiaraercs
ymiotHeHune (70), obecrieunBaromee yruioTHeHHe eMKocTd (II) anms XpaHeHHs: OTHOCHUTENBHO
HacocHO# royoBkH (I).

37. Hacochas ronoska (I) mo ogaomy u3 m.m.32-36, OTIMYAIOMIASACSA TEM, YTO HAa KOHIIE
BHYTpeHHero nojioro muinuHapa (90), orkpeiroM B HampasieHnu emkoctu (II) s xpaneHus,
MOXeT OBITh PacIIONIO’KEHA MITH PACIIONaraeTcsi HarHeTaTeIbHas TpyoOKa.

38. Hacocnas ronoska (I) mo omHoMy u3 m.1m.32-37, OTAMYAIOLIASICA TE€M, YTO MEXIY
Hapy>kHOH cropoHoi mopuHs (100) u BHyTpeHHel cTOpoHON BTOpOil cekuuu (82) kopryca
Hacoca, BO BHYTPEHHEM NPOCTPAHCTBE YKa3aHHOH cekuuu (82) MokeT ObITh PacroyIOKeH WU
pacronaraeTcst yrjiOTHUTEIbHBIN 3JIeMeHT, o0ecneunBaromii yrjioTHernue nopuss (100).

39. HacocHas ronoska (I) mo oqHOMY M3 HpeAbIIyLIMX MYHKTOB, OTIMYANOIIASICS TEM,
yro ocHoBaHMe (10) TOJIOBKM COAEPXKHUT aHTUOAKTEPUATBHBIN MaTepHaj, MPEeNrnOYTUTEIbHO
METAJIJTbl WJIM HOHBI METAJIJIOB, B YACTHOCTU YaCTHLIbI cepedpa Wi HOHBI cepedpa.

40. Jlosupyrolee yCTPOHCTBO, coaepskaliee HacocHyr royioBky (I) mo omHomy wu3
IpeabIAYyLIUX NTYHKTOB, IPUCOEANHEHHYIO K eMKOoCTH (II) anst xpaneHus.

41. Josupyromee yctpoicTtBo no 1m.40, orauyaromeecss Ttem, 4yTto eMkocTth (II) mns
XPaHEHHs BBIMOJIHEHA B BUAE CXKMMaeMON OYTBUIKH MIIM B BUZE KECTKOTO KOHTEHHEepa.

42. Jlosupyrouiee yctpoiictso no n.40 unu 41, otnnyaromeecst teM, 4to eMkocth (II) nus
XPaHEHHUs CONEPKUT BHYTPEHHHUI MaKeT, KOTOpPbIi TepMETUYHO YIUIOTHEH OTHOCUTEIbHO
HacocHO# ronoBkH (I) 1, B 4aCTHOCTH, BBIMOJIHEH B BUJE CKIIAJHOTO CUIIb(OHA.

43. Josupyromiee yCTpOMCTBO MmO oaHoMy u3 IM.m40-42, BBINOJHEHHOE B BUIE
BAKYYMHOH WJIM HEBAKYYMHOU CHCTEMBI.

44. Jlo3zupyrolee yCTpOMCTBO MO OAHOMY U3 1.11.40-43, BBINOJIHEHHOE B BU/E KaIeIbHOMN

HUJIn paCHbIHI/ITeJIbHOﬁ CHUCTCMBI.
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