Jexyua Ne 11. Pomopnasa akcuanbHo-nopuiHeeas 2uopoMauiuna
Obwue xapakmepucmuxu, NPUHYUNUATbHbLE CXeMbl, KUHeMamuyecKue
COOMHOULEHUSL

Pomopnasa axkcuanvno-nopwnesasa cuopomawiuna (PAIII'M) - mawuna, y
KOmopoil padouue Kamepuvl epawiaromcsa OMHOCUMEIbHO 0CU POMOpa, a 0CU NOPUIHell
UIU NJIYHICEPO8 NAPAJINENbHbL OCU 6PAULCHUA UIU COCMAGIAIOM C HEll Y2071 MEeHbUle
45°. Hacochl W THIPOMOTOPHl C aKCHAJIbHBIM WIH OJM3KOM K aKCHaJIbHOMY
paCIONOKEHUEM  LUWJIMHIPOB,  SIBIIOTCA  HauOoJiee  paclpOCTPAaHEHHBIMU B
TUApABIMYECKUX  cucremax  (ruzpponpuBogax). Ilo  uucnmy — pa3HOBHAHOCTEM
KOHCTPYKTUBHOI'O HCJIOJIHEHUS OHU BO MHOTO pa3 NPEBOCXOMAAT MPOYUE THUIIBI
TUAPOMAIIIUH.

OTH HACOCHI U THUAPOMOTOPHI MOJYYUIM LIMPOKOE MPUMEHEHUE €Ill€ B KOHIIE
nponutoro crojetuss Ha ¢iore mHorux crpaH (Poccus, Anrmus, CHIA, fAmnonus),
MPUYEM HCIIOIB30BAIMCH OHU JIJIsl BBIMOJHEHHS HauOojiee OTBETCTBEHHBIX (DYHKITUH, KakK
HaIrpuMep, yrpaBjieHrue KopaldjaeM U ero BOOPYKEHUEM.

OHnu o0braoarom HAUAYHWMUMU U3 8CEX MUNOE8 2UOPOMAWUH 2abapumamu U
8ECOBLIMU  XAPAKMEPUCMUKAMU, OMAUYAIOMCS  KOoMnakmuocmoio, evicokum KI1J],
NpU2oOHbl 0Nl pabomuvl NPU BbLICOKUX YACMOMAX 8pAWjeHUs. U 0asleHUusx, obaaoarom
CPABHUMENLHO MAOU UHEPYUOHHOCMBIO, d MAKIHCE NPOCHblL NO KOHCMPYKYUU.

Oco0o0 crenyeT OTMETUTh WX BbICOKYIO JHEP2OeMKOCMb HA eOuHuyy eecd
(ynenbHBINA Bec). B 3aBUCMMOCTH OT KOHCTPYKIIMM U BEJIMYHMHBI PaO0OYEro MaBIICHUS
yAeNbHbIE BECa PErYJIUPYEMBIX HACOCOB C PYYHBIM yIPaBJIECHUEM MOJlauyeid HaAXOISATCA B
npeaenax 3 - 10 krc/kBt (Oombliiee 3HaueHWE OTHOCHTCS K HacocaM, paOOTaroIIMM Ha
OoJiee BBICOKUX JaBieHUsAX). B Hacocax ke ¢ BbIcOKOW yacToToi BpameHus (n = 20 000
00/MHMH) 3HEproeMkocTb nocturaer 12 xrc/kBt. Bec HeperyiampyeMbIX HAcCOCOB WU
TUAPOMOTOPOB PaBHOM MOIIHOCTH MEHBIIE PEryJMPyEMbIX B 2 pa3a; COOTBETCTBEHHO
yAENbHBIN BeC (T. €. MPUXOASIIUICS Ha €IUHUITY MOIITHOCTH) HEPETYJIUPYEMbIX HACOCOB
HaxoauTcs B mpenenax 1,5 - 5 krc/kBt, BecoBoe mpenmMyIiecTBO ruipOMOTOPOB 3TOTO
THUNA [0 CPAaBHEHUIO C JIEKTPOJBUTATEIEM COCTaBisieT oT - 80 pa3 mis Manou ao - 12
pa3z st 00JIbIIOH MOIITHOCTH.

OCcoOEHHOCTBIO pacCMaTPUBAEMbIX MAIlIMH SBJISIETCS OTHOCUTEIBHO MAaJIbIid
MOMEHT MHEpLMU BpallaloNIMXCs YacTed, YTO HMMEET CYIIECTBEHHOE 3HAu€HUE MpH
UCIIOJIb30BAaHUU UX B KAUECTBE THIPOMOTOPOB.

BaxxHpiM mapamMeTpoM IS MHOTHX CJIy4aeB MPUMEHEHHUS SBISICTCS TaKxkKe
IPUEMHUCTOCTh (OBICTPOACHCTBUE) HAcoca MpU PEryaupoBaHUM Tonayu. 3meHenue
NoJa4v OT HYJIEBOM [0 MaKCHMalbHON OCYLIECTBIAETCS B HEKOTOPBIX THUIIAX 3THUX
HacocoB 3a 0,04 ¢ 1 0T MakcuManbHOM 10 HyJIeBOH - 3a 0,02 c.

Haubonee pacnpocTpaHeHHOE YHUCIO MWIMHAPOB B aKCHAIbHO-TIOPIIHEBBIX
MalllMHaX paBHO 7-9, nuameTpbl UWIUHAPOB TUAPOMAIINH (HACOCOB, THAPOMOTOPOB)
00bIYHO HaxoAsATCs B mipeaenax orl0 qo 50 MM, a pabourie 00beMbI MaIIMH - B Mpeenax
or 5 mo 1000 cM’. MakcuManbHbIA Yrojl MEXIy OCSIMHU IMWIMHAPOBOro OJIoOKa U
HAaKJIOHHOU 1aiibsl 0606I9HO paBeH B Hacocax 20° u B rugpomoTopax 30°.

Yacrora BpalieHus HACOCOB OOIIEMAITMHOCTPOUTEIHHOTO MPUMEHEHHS CpeHEeN
morrHocTH paBHa 1000...2000 o6/MuH; yacToTa BpallleHUs] THAPOMOTOPOB MOXKET OBITh
BbIIlIE TPUMEPHO B 1,5 paza, yeMy HACOCOB TOH K€ KOHCTPYKIMHM U MOILIHOCTH. YacToTa
BpalleHus] MOJOOHBIX HACOCOB B aBUALMOHHBIX THlpocucTemMax oObryHO paBHa 3000 -



4000 o0/MuH, OAHAKO B OTACNBHBIX CIydasx MNPUMEHSIOT HACOCHI CO 3HAYUTEIHHO
Oonbiied yacTtoToi BpamieHus. 1[0 AaHHBIM HMHOCTPAHHOW I€YaTH H3TOTOBISIOTCA
HAcoChl ¢ MakcuManibHOU 4actotoi Bpamenus 20 000 u 30 000 06/MuH U MUHUMAITLHOU
—5...10 00/MuH.

Jlist cnenuanbHbIX LEeseil co3anbl ManorabapuTHbIE HACOCHl Ha pabounii o0beM q
=0,7...1 cM’/06 (quamerp mopruast d=5...6 MM, xo1 h = 4 MM, auamerp 610ka B = 20
MM); T0Jlaya TaKOTO MHUHHUATIOPHOTO Hacoca JocTuraer (3a cder Oosbiioi n) 20 i/MuH
pu p = 20 MITa (200 krc/cm?).

Hacocbl #u ruapoMOTOpel C  aKCHaJbHBIM  PACIOJIOKEHUEM UUIMHIPOB
MPUMEHSIOTCS Tpu AaBienmsx 21 - 35 MIIa (210 - 350 krc/cm®) u pexe mpu - Goiee
BBICOKHMX JIaBJICHUSAX [Hacochl mojadeit 1o 400 JI/MUH 4acTo BBIMYCKAIOTCS Ha paboune
napieHus o 55 Mlla (550 KFC/CMZ)]. MOIHOCTh YHUKAJIBHBIX HACOCOB, BBITYCKAEMBIX
JUIS HEKOTOPBIX OTpacieil MPOMBIIIIEHHOCTH ([IJ711 MPOKATHBIX CTAHOB U TIP.), JOCTUTaET
4000 - 4500 1. c. (momaya g0 8700 1/mMuH) u 60ce.

Hacocbl 1 ruipoMoTOpBI 3TUX TUIIOB UMEIOT BhICOKUU 00beMHbIN KII/I, koTOophIit
JUTsl OOJIBIITMHCTBA MOJIENEH JTOCTUTaeT MPH ONTUMAJIbHBIX peKUMax pabOoThl 3HAYEHUM
0,97 - 0,98. MHuorue 3apy0OexxHbie (GUPMBI TapaHTUPYIOT JIJIsi HacOocoB ¢ nomadeit 130 -
150 n/mun o6vemusii KITJ| mpu masaenmu 35 MIla (350 krc/cm?®) He menee 0,99.
O6muit KITJI aTix HacocoB cocrapseT mpumepHo 0,95.

Paznuuarom  cudpomawiunvl  (cudpomomopvl U HAcocbl) € HAKIOHHLIM
YUNUHOPOBLIM OJIOKOM U MAWUHbL C HAKIOHHLIM OUCKOM, TIOHUMAs TOJ TEPBBIMU
aKCUAITbHO-TIOPITHEBBIE TUIPOMAIIINHEI, Y KOTOPBIX OCb 8€0Ye20 36eHd U 0Cb 8DAUEHUS.
pomopa nepecexaromcsi (cM. puc. 11.1, a), U Mo BTOPBIMU - aKCHUAJIBHO-IIOPIIHEBbIE
THIPOMAIIINHBI, Y KOTOPBIX 0Cb 8edyuieco 36eHa U 0Cb 8PAujeHUst pomopa coenaoarom, T.
€. y TaKUX F'MIPOMAIIWH BEAYLIEE 3BEHO U POTOP PACIIONIOKEHBI HA OJHOU OCH (CM. pHC.
11.1, 6).
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(Tobeonyma #a 90°) 5) 8
Puc. 11.1. CxeMbI akCHAJILHO-IIOPIIHEBLIX HACOCOB

[ToMuMO yKa3aHHOIO, CYIIECTBYET MHOI'O JPYTUX KOHCTPYKTHUBHBIX pa3/Inyui,
OTHAKO OHM OOBIYHO HE  SBISIOTCS  NPUHIUIUAIBHBIMA W TPEICTbHBIC
XapaKTePUCTHYECKHUE BO3MOKHOCTH BCEX MAIIUH 3TOTO THUIMA B OOJBIIMHCTBE CIydacB
PaBHOLICHHBI.

OcHogHble KuHeMamuyecKue cOOMHOUIeHUA

KunemaTnueckoi OCHOBOM aKCHAJIbHO-NMOPLIHEBBIX T'HAPOMAIINH  SBIISETCS
BUJIOM3MEHEHHBI KPUBOIIMITHO-IIATYHHBIA Mexanu3M (puc. 11.3, a), uunuugp 8 B
KOTOPOM IIPU MOBOPOTE KpHUBOILIMMA 2 BOKPYr OCH | coBepmiaeT BMECTE CO IITOKOM 5
NEpPEeMEIIeHUs] B BEPTUKAIbHOM TUIOCKOCTH (B IUIOCKOCTH YepTeka), JBUTasCh



napajuieIbHO caMoMy cebe M CcoXpaHssi OceBOoe NoJjoKeHue IuToka. llepemerienue
NOpIIHSA 4 Py MOBOPOTE KPUBOIIMIIA 2 HA YTOJI 0.=w? OyAeT

x'=R-Rcosa. = R(I-cosa) (11.1)
rae R - qnmunaa xpusowma.

OueBHUIHO, YTO MOJIHOE MIepeMEIICHHE (XO/) b MOPIIHA B UAJIUHAPE IPU TOBOPOTE
KprBomHIa Ha yrox o= 180° cocraBut h' = 2R. Ha 5T0 e paccTOSHHE [epPEeMECTUTCS
UUJIMHIP BMECTE C MOPUIHEM B INIOCKOCTH YEpPTEXKA.

Cxema NpUHUUNHAIBHO HE M3MEHMTCS, €CIM IUIOCKOCTh BPAILEHHS KPHUBOIIMIA
NOBEPHYTh (HAKIOHUTHb) BOKPYI BEPTUKAJIBHOM OCH Yy OTHOCUTEIBHO MPEXHETO
TIOJIOKEHUS HA HEKOTOPHIA yroa B, menpmmii 90° (puc. 11.2, 6). B arom ciydae cxema
NPEBPATUTCS B MPOCTPAHCTBEHHYIO, a CIIEIOBATENbHO YUIUHOP, ISl COXPAHCHHS
pEeKHEeW KNHEMATUKHU NMOPILIHS (151 00ecIeueHns: 0OCEBOr0 MOJI0KEHUSI IITOKA), 00JIHCEH
nepemewamscsi 8 NPOCMPAHCMEe NO SATUNCY, TIPEACTABISAIOIEMY COOOM ciiel MPOEKIUU
[EHTpa IIAPHHUPA, CBA3BIBAIONIETO KPHUBOLIMUI 2 €O IITOKOM 5, Ha IJIOCKOCTb,
NEePHEHIUKYJIAPHYIO K OCH ITUINHIpA

IIpu 3TOM NIEpEMeIICHNE OPIIHS

x=x cosf = R(I-cosa) cosp (11.2)
r7e f - yroja HakJIoHa TJI0OCKOCTH BpallleHUs] KPUBOIIHIIA.
3 4
! 2 = '
\ R
ot | 1
Al

ar e L

' ;%;iifwr ‘
( h Puc. 11. 2 Kunematuueckasi cxema akCUalbHO-TIOPILIHEBOTO
\ ] Af
\k’ 1

Hacoca
@

BBuay Toro, 4to nepeMenieHne NUInHApPA M0 T0I00HON TPACKTOPHUH MPAKTHISCKH
HEOCYIIECTBUMO, 3Ty TPACKTOPHUIO 3aMEHSIIOT OKPYKHOCTBIO, OMUCAHHOW pamuycoM R,
9TO BHOCHUT B pacyeT MO JaHHOW ¢opMyse HEKOTOPYIO HETOYHOCTh (HapyIliaeTcs,
BCIICJICTBE BO3HUKHOBEHHUSI KOJeOaHWI IITOKAa 5, CHHYCOUJAJIbHBIA  3aKOH
NepeMEIICHHS TTOPIITHS).

B3sB BMeCTO 0JIHOTO ITUIMHPA HECKOJIBKO U Pa3MECTUB UX PABHOMEPHO MO KPYTY
C PpacmojioKEHUEM Oced MapauieIbHO OCH OJIoKa IWIMHAPOB 2, a TaKkKe 3aMCHUB
KPUBOIIUI JUCKOM 6 (puc. 11.1, a), 0ch KOTOPOro HAKJIOHEHAa OTHOCUTEIBLHO OCH OJIoKa 2
Ha yrom Yy=90°-f, MOIy4YMM MNPHUHIHMIHAIBHYIO CXEMy MHOTOMOPIIHEBOM MaIIMHBI
(Hacoca WM MOTOpa) MPOCTPAHCTBEHHOTO THUIIA, BRITECHUTENN KOTOPOTO BBITOIHSIIOTCS
a100 B BUJIC TOPIIHEHN, CBA3AHHBIX C HAKJIOHHBIM JIUCKOM C MOMOIIBIO IMITOKOB 4 (pHC.
11.1, a), 1m60 B BuaE CBOOOJIHO MOCAXKEHHBIX TUTYHXEPOB 2 cO chepuuecKkoi TOI0BKOM,
KOTOpbIE MPUKUMAIOTCS K HaKJIOHHOMY 1ucky 8 (puc. 11.1, 6) ¢ momorrsto npyxuH 1
WJIY JaBJICHUS MOJIMUTOYHBIX HACOCOB.



[lepBble MamIMHBI MOJYYUIM Ha3BaHHE AKCHUAIbHO-MOPUIHEBBIX TUIPOMAIINH C
HAKJIOHHOM JIFOJIbKOW WJIM HAKJIOHHBIM LWJIMHAPOBBIM OnokoMm (puc. 11.1, a), BTOpbIe-
aAKCHAJIbHO-TIOPITHEBBIX THUAPOMAIIMH C HAKJIOHHBIM auckoM (puc. 11.1, 6). K stum
OCHOBHBIM JIBYM THUIIaM MO>KHO OTHECTH IPAKTUYECKU BCE CYLIECTBYIOUIUE KOHCTPYKIIUU
aKCUaJIbHO-IOPIIHEBBIX I M.

KOHCTpYKTMBHO B aKCHaJIbHO-IIOPIIHEBOM MAIIMHE C HAKJIOHHOW JIIOJBKOW OCH
IPUBOJHOTO Bayia M OJIOKA IMJIMHJIPOB PACIOJIOKEHBI MO YIioM Y APYyr K JApyry, a B
MallMHAaX ¢ HAKJIOHHBIM JIUCKOM 3TH OCH COCTABJISIOT OJIHY JIUHUIO.

B mamuuax mepsBoro tuma (puc. 11.1, a) nopuiHu COeAUHSIOTCS C TPUBOIHBIM
HAaKJIOHHBIM JINICKOM C IOMOIIBIO IapHUpoB (mTokoB) 4 (cMm. Takxke puc. 11.3, 0).
OceBoe ycwiue TMOPIIHEH, BOCIPUHUMAEMOE OT IPUBOJHON HAKIOHHOW IIaiObl 5,
npeoOpa3yeTcsi, BCIEACTBUE HAKIOHHOIO €€ pPAaCHOJIOKEHHS, B KPYTSIIMA MOMEHT,
KOTOPBIM 3aTEM Yepe3 KapAaHHbIE IIAPHUPHI 6 EPENAECTCS HAa HEHTPAJIbHbBIN BaJl.

MammHbl 3TOr0 THIIA Ha3bIBAKOTCS TAK)KE MalIMHAMHU C IepeAadeld KpyTSIIEero
MOMEHTA Ha HaKJIOHHYIO 1Iai0y.

KpyTsimii MOMEHT B TaKUX MalIMHaX CHUMAeTCsl HEMOCPEJICTBEHHO B MECTE €ro
BO3HUKHOBEHUS, T. €. - C IPUBOJIHON HAKJIOHHOM MIalObI 5; Ha MOpIIHU 3, Kak 3To OyleT
NIOKa3aHO HMXKE, OTOT MOMEHT HE mepenaercs. Yepes MOpIIHU B 3TOU CXEME NEepENacTCs
Ha OJIOK IWIMHAPOB 2 JUIIL MOMEHT OT CHJI TPEHHs W HHEpPUUU (YCKOPEHHS WM
3amemsienus). [losromy mopiiHuM 3 CKOMB3AT B IWJIMHIApPAX 3/1€Ch MpakTUYECKU Oe3
MOMEPEYHBbIX HArpy30K, U UX (QYHKUUA B STOM Cllydae CBOJATCA K TepMETU3ALNU
UUJIUH]POB.

brnaronmapsi aTtomy (akTU4ecKku ycTpaHSETCSs HM3HOC MOPIIHEW W HWIWHIPOB U
oOecrieunBaercsa Bbicokuil Mexanudeckuid KIIJl mMammuel, a Takyke XOPOIIHM MyCKOBOM
MOMEHT IpU pabOTe MalIMHBI B peKUMe THapomMoTopa. OJHAKO YIJIOBOE PACIIOIOKEHUE
OPUBOJHOIO JMCKa W OJIOKA IWIMHIPOB W COOTBETCTBYIOLIEE €My pACHpPEICICHHE
JICUCTBYIOIUX CHJI B IMPUBOJHOM MEXaHU3ME TpeOyeT MPUMEHEHHUS MOIIHBIX OMOp H
MOAIMIUITHUKOB KaYeHUS.
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Puc. 11.3 PacuyeTHble cXeMbI IODIIHEH HACOCOB C HAKJIOHHBIMH: IHCKOM (a): IHJIMHADOBLIM OJI0OKOM (0)

KoHcTpykTuBHO Bedkas MammuHa 23Ttoro Tthma (puc. 11.1, a) wumeer
MHOTOIMJINHAPOBEIN 010K (OapabaH) 2, MOPIIHA 3 KOTOPOTO CBS3BIBAIOTCS MPU TTOMOIITH
IaTyHOB 4 WJIM MHBIX CPEJCTB C HAKJIOHHBIM JUCKOM (111aii00i) 5, BBIMIOJTHSIONINM B
ATOM CXeMe POJib KPUBOIIIMIIA PAHEE PACCMOTPEHHON MPUHIIUIIUATIBHOW CXEMBI (CM. pUC.
11.2, 6). Yrom y HakJOHa 3TOTO JHUCKAa OTHOCUTEIBHO OCH IIWJIUHIPOBOTO OJIOKa
onpeeNsieT I JaHHOTO JuameTpa 0J0Ka BeJIMYMHY XoAa h mopiiHs, a cienoBaTeabHO
U pacueTHyo0 (T€OMETPUYECKYI0) Mojady Hacoca.



CuiioBasi 1 KUHEMaTUYECKas CBSI3b LIWJIMHIPOBOTO OJI0KA 2 C MPUBOJIHBIM BajioM 8§
OCYLIECTBJISIETCS C MOMOILIBIO PA3IMYHBIX MEXaHWUYECKHX CPEACTB, O0ECHEUYHBAIOIINX
NpUOIMKEHHYI0 CUHXPOHHOCTh (PaBEHCTBO) YIJIOBBIX CKOPOCTEW LMIMHAPOBOTO OJ0Ka
u Bana. Haumbonee pacmpocTpaHeHa CBSI3b C IOMOLIBIO JIBOWHOIO YHUBEPCAIBHOTO
KapAaHa, KOTOPbIA 00eCreyrMBaeT MNpHU COOTBETCTBYIOIIEM BBIITOJIHEHUH MPAKTUYECKYIO

Puc. 11.4. PacueTHBIE CXeMbI aKCHATbHO-TTOPITHEBBIX
HACOCOB C HAKJIOHHBIM JHCKOM

CUHXPOHHOCTb YTJIOBBIX CKOPOCTEH BEAYIEro U BeIOMOT0 (IIMJIMHIPOBBIN OJIOK) BaJIOB.

B mammnaax Broporo Tuma (puc. 11.1, 0) mnopmHM (TuryHXepsl) 2
HETIOCPEICTBEHHO OMUPAIOTCS Ha HAKJIIOHHYIO a0y 3 uepe3 cepuyeckre TOJI0BKH HIIN
Oammaku (puc. 11.3, a), a pazBuBaeMoe UMH MPU 3TOM YCUJIME BpAILEHUS NEpelaeTcs B
pe3yibTaTe CKOJIBKEHMSI TOpIIHEH 10 HAKJIOHHOM 1ailde Ha OJOK UMIMHAPOB.
KpyTsuuii se MOMEHT B 3TOM MalIMHE MepeaaeTcs Yepe3 MOPIIHA HEMOCPEACTBEHHO Ha
HWIMHAPOBBIM OJOK M Janee Ha IEHTpalbHbI Bal. B momoOHON cxeme mepenayu
MOMEHTA MOPIIHUA padOTalOT HA M3TUO U JIOJDKHBI OBITH MO MPOYHOCTU PACCUUTAHBI HA
nepenaBaeMblii UMY TIOJIE3HBIA MOMEHT U MOMEHT IMOTEPb, T. €. pACCUUTAHBI HA TOJIHBIHI
MoMeHT. B wactHocTH mymmna ({ 3amenku mopiiHew B muiauHapax (cMm. puc, 11.4, B)
JOJKHA OBITh TakoW, 4YTOOBI OBLJIO YCTpaHEHO 3alleMJICHHE WX W 00ecrnedeHo
JOIYCTUMOE HANPSIKEHUE CIKATHS MaTepuaa.

O pacnpedenenuu: OOMMM Ui O00MX KOHCTPYKTUBHBIX Pa3HOBUIHOCTEH
paccMaTpUBaeMbIX MalIMH SBJSIETCS  NpeoOjafarouiee MPUMEHEHHE TOPLOBOTO
pacupeneneHuss  paboueit  xuakoctu. [lockoiapky HWIMHAPOBBIM ONOK 2y
paccmatpuBaeMoro Hacoca (puc. 11.1, a) Bpamaercs (LWIMHAPHI MEPEMENIAIOTCS
OTHOCUTEJILHO KOpIyca), YIOPOUIAETCs pachpeiesieHue >KUIKOCTH, KOTOPOe OOBIYHO
BBITIOJIHAETCS Yepe3 cepriooOpa3Hble OKHA a U b B pacnpenenuTenbHOM 30J0THUKE, 1 1
KaHaybl (OTBEPCTHSA) 7 B JOHBIIIKAX MWIMHAPOB OJ0Ka 2 (HAa pUCYHKE KaHai 7 MOKa3aH
ycioBHO). [Ipu pabore Hacoca Topel] HUIMHAPOBOTO OJIOKA CKOJB3UT MO MOBEPXHOCTHU
pacnpenenuTenbHoro 30io0tHuka (puc. 11.1, B). [lpu 3TOM HUIUHAPHI TONEPEMEHHO
COEJIMHAIOTCS C OKHAMU @ WJIA b 30JI0THUKA U Y€pe3 HUX - C MATUCTPAIIMHU BCACHIBAHUS
u HarHeTaHusi. [IoBepXHOCTH TOPIIOB paclpeAesIUTeNsl BBITOIHSIIOTCSA IIOCKUMU (pHC.
11.1) wiu chepuueckumu. [IpenmyinecTBOM MOCIEAHETO TUTA SBISETCS TO, YTO OH HE
TpeOyeT TOYHOTO COBMAJIEHUSI OCEH CKONB3SIIMX IMOBEPXHOCTEH, a JOMyCKaeT HaJlu4yue
HEKOTOPOM HECOOCHOCTH (IIEPEeCcEeUeHUsi 3THX OCEi), 4Yero He JOMyCKaeT IUIOCKUMN
pacupenenutens. OpHaKo MOCIENHUNA O00JaJaeT CYyUIECTBEHHBIM MPEUMYILECTBOM,
3aKJII0YAKONIEMC B OTCYTCTBUM  HEOOXOJMMOCTHM  MHAMBUAYAJIBHONM  MOJATOHKH
MMOBEPXHOCTEN CKOJIbKEHHSI.

B He#TpanbHBIX (MEPTBBIX) MOJOXKEHUSIX HWJIMHAPOB (B BEPXHEM M HIDKHEM)
OoTBepCTHs 7 B AOHBINIKAX TUIMHAPOB (puc. 11.1, B) mepekpbIBatOTCS HUKHEN U BEepXHER
nepeBalbHbIMU  (pa3[eNUTENIbHBIMU)  NEPEMBbIYKAMH,  PACHOJIOKEHHBIMH  MEX]Y



pacrpeeNuTeIbHBIMU OKHAMHU a U b; MIMpHHA S NMEPEeMbIlueK HECKOJIBKO MPEBBIIIACT
pasmep otBepcTuil 7 (t>5).

[IpumeHenue HAacocoB C HAKJIOHHOW Jwoybkod (cMm. puc. 11.1, a)
MPEMOYTUTENIbHEE B OTKPBITOM KOHTYpE M IIPHU BBICOKOM yacToTe BpamieHus. Hacocsl ¢
HAKJIOHHOM mai6oil (cMm. puc. 11.1, 0) umeroT mpeumyIiecTBa IpH OYEHb BBICOKUX
TaBJICHUSX M OBICTPBIX TpoOIEccax MNEePeKIIOYeHHs, KOTOpbIE 37eCh OCYLIECTBUMBI
Osarosiapsi Majoi Macce MepeMeNaronInXcs Mpy ATOM JIeTajlell y3i1a peryIupoBaHusl.



