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BBenenue

AKCHaNbHBIE POTOPHO-TIOPIIHEBBIE THUAPABINYECKUE MAIIUHBI
(CokpaleHHO AKCUAJIbHO-TIOPILIHEBBIC I'™M) SIBJISIFOTCSA
npeoOpa3oBaTeSIMA DHEPTUH, B KOTOPBIX IOPIIHUM PACIOJIOKEHBI B
0JIOKE UWIMHAPOB aKCHaJbHO (7ar. axis ocb). OHU MNOJYyYHIIH
pPacpoCTpaHEHUE B MAIIMHOCTOCHUM KaK B KaUECTBE HACOCOB, TaK U B
Ka4eCTBE TUIPOMOTOPOB.

KunemaTtnyecko  OCHOBOM  TaKMX  THMAPOMAIIWMH  CIIYXKHUT
KPUBOIIUIHO-IIATYHHBIM ~ MEXaHWU3M, B  KOTOPOM  IWJIHHIPHI
NIepEeMEIIar0TCs MapalIebHO (aKcuaivbHo) OIUH JPYroMy, a TMOPITHU
JIBUXYTCA BMECTE€ C LWIMHAPAMU W OJHOBPEMEHHO H3-3a BpAIICHUS
BaJla KPUBOILIMIA TIEPEMEIIAIOTCS OTHOCUTENIBLHO LMIUHIPOB. Paboune
KaMepbl Yy TaKUX HACOCOB OOpa30BaHbl MOBEPXHOCTSIMU IWIMHAPOB U
MOPIIIHEW, OCH KOTOPBIX MapajulesibHbl OCH OJIOKa UUIMHIPOB WU
COCTaBJISIIOT C HEH yroja He Oosee 45°. Ecmn YKa3aHHBIA YTIOJ
PEBBIIIAET 45" 1o TakHe HACOCBHI OTHOCAT K PaouanbHO-NOPUIHEBHIM
HacocaM.

K akcuanpHOMY THUNy THUAPABIMYECKUX MAIIMH OTHOCATCS W
aKCHAJIbHO-TUTYH)KEPHbIE HACOChI, B KOTOPBHIX (YHKIMIO HarHEeTaTels
BBINOJIHAET IUIYHXKED, T.€. MOPLUICHb MAJIEHBKOIO TUAMETPA.

AKCHAIIBHO-TIOPIIIHEBBIE THUIPOMAIIVHBI BBITOJIHSAIOT IO JABYM
OCHOBHBIM CXE€MaM: C HAKJIOHHBIM AUCKOM (pHC. 1) M C HAKJIOHHBIM
onmokoM 1MHAPOB (puc.2) [1-3]. Hambosbinee pacmnpocTpaHeHHE
MTOJIYYHUJIM HACOCHI C HAKJIOHHBIM JUCKOM.

[IpyHuMnManeHass  pasHALlAa  MEXKAY HHMHA  COCTOMT B

(hopMHUPOBaHUH KPYTAIIETO MOMEHTA.


https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%81%D0%BE%D1%81
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%BC%D0%BE%D1%82%D0%BE%D1%80
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Puc.2. AKCI/IaJIBHO'HOpH_IHeBaﬂ rmapomManinHa, OCHalllCHHas HAKJIOHHbIM

OJIOKOM ITUJIMHIPOB

B nmepeom ciydyae — KpyTAIIMA MOMEHT  PEaJU3yeTCA
HETOCPEACTBEHHO Ha MOPIIHAX OJIOKa HUIMHIPOB, KOTOPHIN SIBIISIETCS
HArPYKEHHbIM 3BeHOM ['M; BO BTOpOM — KpYTSAIIHUHA MOMEHT
dbopmupyercs Ha diaHIe Basia, a OJIOK IIIIMHIAPOB pa3rpy>KeH.
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KOHCTpYKTHBHO B aKCHAJIBHO-TIOPIITHEBON MAIIMHE ¢ HAKJIOHHBIM
UAJIMHAPOBBIM OJIOKOM (HAKJIOHHOMW JIFOJIBKOW) OCH MPUBOJHOTO BaJia U
OJIoKa IWJIMHAPOB PACIOJIOKEHBI TMOJ YIJoM Yy JpPyr K Jpyry, a B
MallliHaX ¢ HAaKJIOHHBIM JUCKOM ATH JJMHUU COCTABIISIOT OJIHY JIMHUIO.

HoctouHncTtBOM  paccmaTtpuBaeMblx ['M  sBisercss  OonbIIMi
auana3oH peryiaupoBaHus dactorT BpamieHus (500-4000 o6/mun),
KOTOPBIM MIMpe 4YeM y paaualibHbIX ['M; crocoOHOCTh paboTaTh MNpu
naByieHusix 10 40 Mlla, a uHorza v BbIlIE; BBICOKOE OBICTPOJICUCTBUE:
n3MeHeHnue nmoaaur HacocoB OoT Qx=0 10 Qx= Qpmax, OCYIIECTBISIEMOE
3a  0,04c, a Takke wu3MEHeHHE padbodero o00BEMa, KOTOpOE
OCYIIIECTBIIAICTCS TMyTEM HW3MEHEHHs YIJla HaKJIOHA JUCKa WM YIUa
HaKJIOHa OCH OJIoKa IWJIMHAPOB. MaKCUMAaJIbHBIN YTOJ MEXAY OCSMHU
IIUJIMHIPOBOro OJIOKa W HAKJIOHHBIM JINCKOM OTpaHWYeH B Hacocax
v=15-20° u B rugpomoropax mo 30°. DT0 oOrpaHHYCHHE CBS3aHO C
POCTOM KOHTAKTHBIX HArpy30K MEXAYy ACTAISIMU THApOMaluHbL. B TO
K€ BpeMsA, B MallMHaX C HAKJIOHHBIM OJIOKOM POCT YyIJIa HakKJIOHa
OTpaHWYEH TOJbKO KOHCTPYKTUBHBIMH MapaMeTpamMu U  MOXET
nocturatb Y = 40° (00buHO A0 Yy=25°). HO Hacochl ¢ HAKJIOHHBIM
JUCKOM HMMEIOT TO MPEUMYIIECTBO, YTO MPHU UX PETYJIUPOBAHUM JIETKO
OCYUIIECTBIIACTCS peBepc mojiauu (Mmpu paboTe B PEKUME HACOCA) WIIU
peBepc  HampaBlieHWs ~ BpaimieHus ~ Baida  (mpu pabore B
pexuMe THAPOMOTOPA); B TUIPOMAIIIMHAX C HAKJIIOHHBIM OJIOKOM peBepC
OCYIIECTBUTH HENb3S.

Hanbonee pacnpocTpaHeHHOE YMCIIO MWIMHAPOB B aKCHAJILHO-
MOPIIIHEBBIX MalllMHAX pPaBHO 7-9, AuaMeTphl LUIUHIPOB OOBIYHO
HaxoasaTcs B mpenenax ot 10-50 mm, a pabGoumii 00bEM MaIlMH — B

npexenax ot 5 1o 1000 em®. [1,2].


https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%81%D0%BE%D1%81
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%BC%D0%BE%D1%82%D0%BE%D1%80

PaccmoTpum mpuHIun paboThl akcuaibHO-TIopiiHeBoro I'M Ha

pUMepe THIPOMOTOpa C HAKJIOHHBIM AuckoM (puc.3.) [3].

Puc.3. AxcnanbHO-TIOPIIHEBOW THIPOMOTOP C HAKIIOHHBIM
nucKkoM: 1 — BBIXOJHOM Bajl; 2 - HAKJIOHHBIN JUCK; 3 — MOAMSTHUKY;
4 — nopmHM (TUIYHXEPHI); 5- TOPLEBOU pacCpEeIUTENb;
6 — kopnyc; 7 — OJIOK HUIMHAPOB; 8- MPYKUHA

Paboyas >kuJIKOCTh U3 HAcCOCa MO MAarucTpaau BhICOKOTO JaBJICHUS
HarHeraercsa B 010K HUIMHAPoB 7. Cuia JaBJIeHUS KUJAKOCTH BbI3bIBAET
MepeMEICHUE TOPIIHER 4 B OCEBOM HANPABJIECHUH, KOTOPHIE CBOMMH
MOAMATHUKAMHU 3 HAYMHAKOT CKOJIb3UTh MO HEMOJBUKHOMY HAKJIOHHOMY
TUCKY 2, ycTpemuisii 3a coOOM OJIOK IMJIMHIAPOB, COCIWHEHHBIM C
BBIXOJIHBIM BajioM | mpu momoiu 60YKOOOpa3HbIX WM 3BOJIBBEHTHBIX
nIuioB. TakuM o00pa3oM, Ha Bally CO3AA€TCs KPYTAIMA MOMEHT.
bmaromapss oTBepcTMAM B TOPUEBOM pacHpencIuTene S, Kamepbl

0001MBI moouecpcaHo COCAUHAIOTCA C MAruCTtpaisiMM BbICOKOI'O H



HU3Koro nasieHud. [IpyxuHa 8 nomkumaeTr 0JIOK HUIUHIPOB K KECTKO
YCTAaHOBJICHHOMY B KOpIryce 6 pacrpeIeanuTelo.

[Ipu BpameHuu OJioKa MWJIMHAPOB padoyast KUAKOCTh 00bEMOM
Qp, BBITECHSAETCS IUIYH)KEPAMU B TOPLOBBIM paclpelenuTenb O]
JaBJI€HUEM P W 10 MarucTpaiv BBICOKOTO JABJICHUS IIOJACTCA B
paboumne KaMepbl THAPOMOTOPA.

Jns W3MEHEHHSI HANpaBJICHUSA JBWKECHUS MAallWHbI JIOCTATOYHO
HAKJIOHUTh JIIOJIbKY (THApOCTaTHUYeCKas OIopa, COCJAMHCHHAS C
HAKJIOHHBIM JIUCKOM 2) B MPOTHUBOIOJIOXKHYIO CTOPOHY. PeBepCHBHBIN
TUJPOHACOC, IPU TOM K€ BPAlICHUU €r0 BaJld, U3MEHUT HAIMPABJICHUE
MOTOKa paboyer KUJIKOCTH B MATHCTPAISIX THAPOHACOC — THAPOMOTOP
Ha oOpaTHOe (TO €CTh MAarucTpajib HHU3KOTO JaBJICHHS CTaHET
MAarucTpajabiO0 BEICOKOTO JABJICHUS, @ MATUCTPaJlb BHICOKOTO JABJICHUS —
MarucTpaiblo HuU3KOro). Eciam ke CHITb YyCWiIMe ¢ pbluara
CEpBOKJIANaHa, TO JIFOJbKA IO JCHCTBUEM INPYKHUH BO3BPATUTCS B
HEUTPAIBHOE TTOJIOKEHUE, IPH KOTOPOM ILIOCKOCTh HAXOIAIIECNCS B HEU
OMOpbI CTAaHET MEpPINEeHAUKYJIApHOH K ocu Bana. [lopuHu He Oyayt
nepemMeniaThCsi B 0OCEBOM HampabiieHud. [logada paboueld >XKMAKOCTH
npekpaTtutcsa. MammHa OCTaHOBUTCA. B marucrtpansx ruapoHacoc —
TUAPOMOTOP JABJICHUE CTAHET OJMHAKOBBIM. 30JIOTHUK B KJIAITAHHOU
KOpOOKe MO IEUCTBUEM LICHTPUPYIOIIUX NPYKUH 3aiMET HEUTpaibHOE
MOJIOKEHHUE, MPU KOTOPOM MEPEMYCKHOM KiamaH He OyAeT MOAKIIOUYEH
HA K OJHOM W3 Maructpaieu. Bes KuakocTh, momaBaeMas HAcCOCOM
NOAMUTKUA, 4Yepe3 NpPeAOXpaHUTEIbHBIN KianaH OyJIeT CTeKaThb BO
BHYTPEHHIOKO MTOJIOCTh THAPOHACOCA.

Bo wu30Oexanume pe30HAHCHBIX SBJICHUM W I8 CHUXKEHUS
NyJabCalMi NOAAYM M PacXoJa KOJHWYECTBO IUIYHXKEPOB BCErIa

BBIITOJIHSIOT HCUYETHBIM.



KoHTpoJibHBIC BONPOCHI

1. Ha yem ocHOBaH NpUHIUI AEHCTBUS 00BbEMHBIX THAPOMALINH ?
2. KakoBbl 0T/IMUMS TUIPOHACOCA OT TUIpoMOTOpa?

3. Ilpunuun pa®oThl HACOCOB C HEMOABMKHBIMM pPabOYMMHU  KamMepamu
(mopuHeBbie) U pOTOPHBIX. KakoBbI UX OTIHYMS?

4. Yem oTIMYAIOTCA paaUabHBIE HACOCHI OT aKkcHalbHBIX? OCOOEHHOCTH U
00JaCTH UX IPUMEHEHUs?

5. Uto 03Ha4aeT MOHITHE «OOPATUMBIN HACOCH?

6. Ilo xkakuM OCHOBHBIM KOHCTPYKTHUBHBIM CXE€MaM BBIMOJIHSIIOTCS aKCHUaJIbHO-
NOPITHEBBIE THPOMAIIUHBI?

7. IlpuHIMNO JEUCTBUS AKCUAJIbHO-TIOPIIHEBOW TMAPOMAIIINHBI.



PACUYET PAIUAJIBHBIX AKCHUAJIBHO-ITOPHIHEBBIX
I'MAPABJIMUECKUX MAIINH

NcxonHeIMU AaHHBIMHA IS pacyueTa aKCHaIbHO-IOPIIHEBBIX
Hacocoe TIPUHUMAIOTCS JIEUCTBUTENIbHAS Tojaya paboyei KUJIKOCTH —

Q7 , MakcuMmajbHas 4YacTOTa BpPAIUEHUS — My gy , MAKCUMAJIBLHOE

JaBJIeHUE padoueil )KUIKOCTH B HATHETAIOIIEH MOIOCTH — Py 1,05

st euopomomopos — MakCUMAIIbHBIA KPYTSIINI MOMEHT Ha €ro
Bally — Mpyfmax » MAKCUMaJbHOE JlaBlICHHE padouel >XUAKOCTH B
NOJIOCTU HarHeTtanusi — Py ., , @ MAKCHUMaJbHAsl 4YacTOTA BpPaIICHUS
B — Ny max

MakcrumanbHasi 4acToTa BpallCHHs Baja aKCHAJIBHO- MOPIIHEBBIX
TUAPABIMYECKM MAIIMH BbIOMpaeTcss U3 cooOpakeHUil BbIOOpa 3TOrO
noKazaressi Kak U JUisl paJHalbHO- MOPIIHEBBIX |'M 1 npuHHMaeTrcs B
npuaenax 1500...6000 mun 1,

MakcumanibHasi BEIMYMHA JaBJICHUS paOodel KUIKOCTH Ppgx > B
IIOJIOCTH HarHeTa”us TU1sL COBEpPILEHHBIX KOHCTPYKLUU

pacCMATpUBACMbIX THUAPABIMYCCKHUX MaAllWH COCTABJICT TIPCICIIbI

35...60 MIla. HomunaneHas Harpy3ka —21...28 MlIla.

IlociienoBaTe/IbHOCTH pacyeTa 1 KOHCTPYHMPOBAHUSA

AKCHAJBbHO- MOPILIIHEBLIX HACOCOB

1. Onpenenenve pacdeTHOM (TEOPETUUECKOM) momaun Hacoca Qr

[1]:

p= L (1)



rne Qr— AeMcTBUTENbHAS TTOAa4a Hacoca, 1Jpy— BEJIWYMHA OOBEMHOTO

KI1JI HaCOCa, OOBIYHO JJII HOMUHAJIBHBIX PEXXUMOB Pa0OTHI TPUHUMAIOT
0,96...0,98.

2. PaGounii 00beM Hacoca (o (reomMeTpuuecKas mojada — 3a

OJIMH O0OPOT) OMpEaCeISICTCS HCXOJId M3 MHHYTHOH TEOpETHYSCKOU

nogaun Hacoca Q7 M 3a7aHHOM YacTOTHI BpaIeHus Ny:

doH) = 9 (2)

NH max

3. JluameTrp UMIUHAPOB (MOPIITHEH) MOJACUYUTHIBAIOT MCXOJS W3
TOTO, YTO JJIsi TIOPIITHEBBIX THMAPOMAIIMH W3MEHEHHE paboueil KaMepbl

3a OOIHUH O60pOT OIMMCBIBACTCA BBIPAKCHUCM:

d3

7d 2 nd3 h T .
doH) = fhmax Z = 4_hmax zZ= 4 n;ax Z = 4_" Z, (3)
rone f — momazae TOpPHIHSA;, Z — YHCIO IWIMHAPOB, BBEIOMpaeTCs
. _h
npenmnouyrutenbno HewetHeiM (5, 7, 9, 11), i :%: 1,0...2,0 —

KOHCTPYKTHUBHBIM Tapametp; d — nuamerp mopriHs (HIHHAPA); Npax —

MaKCHUMaJIbHasl BEJIMYMHA TIEPEMEIIECHUs TOPIIHEH, ONpeAeseTcs Io
dbopmynam:

- JUIS Hacoca ¢ HaKJIOHHBIM OJIOKOM IMIIMHAPOB (puc.4, a):
hmax =D, sin Vmax »

rie Dy - nuameTp OKpPYKHOCTH 3aJI€JIKM TMOPIIHEBBIX IIATYHOB B

HaKJIOHHOM JHCKC.

Torpa Ds - muameTp OKpY>KHOCTH LIEHTPOB Pa3MEIICHUS MOPIIHEN

B IIIUIMHAPOBOM OJIOKE pallMOHAIPHO MPUHUMAThH C YYETOM JIe3aKcHaia
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D
(Mo KOTOPBIM MOHUMAKOT K = D—‘), npuueM D, > Dg. DTO HEepaBEHCTBO
6

nopu  onTUMalibHOM K,  MpakTUYeCKU  MCKIIOYAeT  BIUSHUE
KOJIeOaTEeNIbHOTO JBWKEHHS IIATYHOB Ha mojady (pacxoxa) paboueit

KHUJIKOCTH):

D,
D; = 7(1 + cosy);

- JUIS Hacoca ¢ HaKJIOHHBIM TUCKOM (puc.4, 0):

hmax :D6 tg Vmax »

31eCh Vmgx = 18...20° -yron Haknona maiosr; Ds - auamerp

OKPY>KHOCTH PaCHOJIOKEHUS OCEN LIWJIUH]IPOB.

JIns  akcHanbHO-TIOPIIHEBBIX HACOCO8 € HAKJIOHHBIM OJIOKOM
MWJIMHAPOB BenmnunHy K BeIOMparoT B mnpexaenax 1,055...1,072; nns

auopomomopos sroro tuna K=1,072.

CpCILHfIH pacdcCTHaAd 1ogada Hacoca i1 CXCMbI HAa PUCYHKC 4,61:

d? )
QT=QOH'nH=7T4—Z”HDaslny» (4)

w
rae Ny = -— W - 9acTOTa BPALCHUA U YII0BAs CKOPOCTh HACOCA.

Cpenuss pacueTHas 1mojia4a Hacoca JJisi CXeMbI Ha pUCYHKE 4,0

2

d
QTZCIOH'nHznTanD6tgy» (5)

13 (3) nuameTp OJHOTO MOPIIHS HAXOUM KakK:
4= %2900 _ 3%oan (6)
T Z hmax miz '

11



[Tonyuennass BenuuuHa auameTrpa nopinas d, cormacio I'OCT
KOPPEKTUPYETCHI.

Paipes oxon @ & & nowgian yerodng

_—
{U G e Joo4 ] 5 : ¢ " -
s = N 4 e
i _E PR S 7 = -
W — -*-L:-:\. %--z_
- 7 N\ =1
s S G 0 a3 _
b -qi

Levenue oron Yonolwoe
(Fodepmyme wa J0°)

[Npoexuus
IOHBILIKA

— ITpoexuns oTBepeTHs
LIIHHIPA

>__\___' B JIOHBIIIKE
kY

WIHHIPA

G,

¥

Puc.4. CxeMbl akCHalIbHO-MIOPIITHEBBIX HACOCOB: @ - C HAKJIOHHOM
JFOJTBKOM MM HAKJIOHHBIM ITUJIMHJIPOBBIM OJIOKOM (ITOPIITHH CBSI3aHBI C
HAKJIOHHBIM JTUCKOM C MOJIONIBIO MAPHUPOB (IITOKOB): 1 —
pacrpeAeIUTeNbHbIN 30JI0THUK; 2 — OJIOK IUIMHAPOB; 3 — MOpIUIHU; 4 —
mapHup (IITOK); 5 — HAKJIOHHAA 11aiida (uck): 6 — KapJaHHbIe
HMIapHUPBI; 7 - KaHaJbl (OTBEPCTHUS); 8 — MPUBOJIHON BaJI;

0 — C HAKJIOHHBIM JUCKOM (MOPIIHU (TUTYH)KEPhI) OMUPAIOTCS Ha
HAKJIOHHYIO 11ai0y): 1 — IpYy>KUHBIL; 2 — IUIYHXKEP CO cPepudecKoi
rOJIOBKOM; 3 — HAKJIOHHAA 11ai0a (JUCK);
6 — MIOBEPXHOCTh PaCIPEACIUTEILHOTO 30JI0THUKA!
a, 6 — ceprooOpa3HbIe OKHA
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O6muM Jy1si 00X KOHCTPYKIUMM, NMPEACTABICHHBIX Ha puc.4,a u
4,6 sBISAETCA TOPIIOBOE pAacCIpeeliCeHHEe II0TOKOB KHJKOCTU. bIlok
IIUJIMHIPOB CBOMM TOPIIOM CKOJB3HUT IO PACHpPEACTUTEILHOMY JHUCKY
(puc. 4.8), KOTOPBII UMEET CEPIIOBUIHBIC OKHA @ U D.

[{umuHIpPEl CBOMMM BBIXOJHBIMH OTBEPCTHSMHU IMPOXOJAT MHMO
ATUX OKOH W 4epe3 MpoduibHBIE MPOPE3HW B JOHBINIKAX IHJIMHIPOB
COEJIMHSIFOTCS ¢ BCACHIBAIOIIECH WJIM HATHETATEIIbHOW MAaruCTPalblo. JTH
OKHa pa3/iefieHbl MEXIy COOO0M NepeBajibHOW MEPEMBIYKOW, MIUPUHA S
KOTOPOI Ha HEKOTOPYIO BEIMYMHY OO0JIbIIE, YeM IHprHA popesu t = d.

Takum 00pa3om, BcachIBaromias W HarHeTaTebHAs MaruCTpasH
HUKOTJa HE COCAMHSIOTCS APYT C APYIOM uYepe3 Mpope3b B JOHBIIIKE
AJTUHIpA.

Cnpasouno: MaKCUMaJIbHBIMA YroJl HAKJIOHA Hacoca ¢ HAKJIOHHBIM
OJIOKOM HIWJIMHAPOB B KXy CTOPOHY OT HEHTPaIbHOTO IMOJIOKEHUS
cocrasisier 25°, a Hacoca ¢ HakioHHBIM auckoM — 20°. OT BenmMuUMHEL
HakjoHa (yryia 7y) 3aBUCUT B 3HAYUTEIBHOH MEpPE CPOK CIY>KOBI
aKCUAJbHO-TIOPIIHEBBIX ~ TUApOMAmIMH.  Tak,  Hampumep, IMpHU
YMEHBIIEHUHA J3TOr0 yria C 25° mo 20° CpPOK cIIy>)kObl Hacoca

TIOBBITIIACTCS TTPUMEPHO B 2 pasa [1,2].

Pacuem u koncmpyuposanue 610Kka YUIUHOPOE

Jns  ynydmieHust mojBoja padoued SKUJIKOCTH B LWJIMHJIPHI
muametp D; okpyxknoctu (puc.4, a), Ha KOTOPOW pPacmoJIOKEHBI OCU
UJIUHIPOB IUIMHAPOBOrO OJI0KA, C YYETOM KOMIIOHOBOYHBIX PEIICHUH,

CTpCMATCH CACIIATb HAUMCHBIIINM.
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Ero HanMeHbIllee 3HAYEHHE OrPAHUYMBACTCS IIPOYHOCTBHIO U
’KECTKOCTBIO 0JI0Ka LIMJIMHIPOB U ONPEACIISICTCS U3 BHIPAsKCHHUS

Ds=(035...0,40)d-z. (7)

Haumenbliras TomHa CTEHOK b 0J10Ka IUIHMHIPOB MEXIY IBYMs

COCETHHMH IMJIMHIApaMHu AobkHa ObITh He MeHee 0,4d, (b > 0,4d), a

TOJIIIIMHA CTCHOK MEXKIY IMOBEPXHOCTSIMH I[MIMHIPOB M HAPYKHOH U

BHYTPEHHEN MOBEPXHOCTAMM OJIOKA LIWJIMHJIPOB JIOJKHA OBITh HE MEHEE
0,2d (a>0,2d) (puc.5).

Puc.5. Cxema k pacuery pacnpeaenuTens akCuaIbHO-TIOPIIHEBOTO

HacocCa

Hapyxnsiii auamerp D, 61oka (poTopa) HWJIUHAPOB COCTABUT

BEIIMYUHY:
D,=>D;+d+ 2a=D;+1,6d. (8)
Buytpennuit quametp D, 6510Ka IUJIUHAPOB:
D, =D;—d-2a=D;— 1,6d. 9)

Bricota H Omoka MMIIMHAPOB OMNpEIEIsSeTCS M3 3aBUCUMOCTH (Ha

pHYC HE MOKa3aHa):
14



H= hmax +(O,8. 1 ,O)I'l'bl +b2 . (10)

rne h,, =(1..2)d; |- nouHa vacTh mopiiHEeH HAXOIAIIMXCA B

WIMHAPAX OJI0KA TPU Vi U Ry -
I=(1,4...1,8)d, (11)

b; — "Hemoxox' MOPIITHS A0 KOHIIA 0JI0Ka MJIMHAPOB, WCKIHOYAIOIINI

yaap B JHO IWIMHJpA:
b, = (0,1...0,2)d; (12)
b, — BBICOTa IHUIIA [IMJIUH]IPA:
b, =b; +(0,1...0,2)d (13)
b; — BwIcOTa MpoxoaHOro okHa (b3 = 0.3d).

C yuerom (11-13) reomerpuiecKkux mapameTrpoB OJI0Ka MIITHHAPORB
IIUPUHBI ¢ PACHpEEIUTEIBHBIX OKOH a u b B 30i0THHKE (puc.4, 8),
YIDIOTHSIOIIMX TOSICKOB D1, D, , BeICOTY OylOKa IUIMHAPOB OIpeaeIiM

KaK:
H=(1...2)d+(0.8...1,0) (1.4...1.8)d+ (0.1...0.2)d + (0.4...0.5)d=
=(2.62...4.5)d.
Hnuna [, mopiHs:
L, =h,u +1+ by =(242..4.1)d,

rone by > 0,3d— BeicOTa BBHICTYHAOIIEH YaCTH IMOPIIHS IIPH €ro

MOJIOKEHUU B HYKHEW MepTBoM Touke (HMT).
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Oco0eHHOCTH pacyeTa aKCHAJIbHO- OPIIHEBbIX

I'NAPpoOMOTOpPOB

1. Ilo wHCXOAHBIM [JIaHHBIM OIIPEACISIETCS TEOPETUYECKUI

KPYTALMA MOMEHT TuapoMoropa M, M-

M,
MM(T) — Mmax,

T’MM

rae 1, — mexanunueckuit KIIJI runpomoropa, 17, = 0.95...0.96.

2. Pabounii 00beM TrUAPOMOTOPA o(vy (PACUETHBIA pacxona 3a

OJIMH 000POT) OMPEACIMM B 3aBUCMMOCTH OT Nepenasa JaBjieHus Ap:

_ 27TMM(T)
dom) = T

3. JluameTp mHOpPIIHS THUAPOMOTOpPA, HCXOAS W3 €ro padouero

. 3 .
00BEMa Qom B CM™ HCHOJIB3YIOT IIPAKTHYECCKOC BBIPAKCHUC:

7€ 1oy — BeMUYMHA 00BEMHOTO KIIJI THIPOMOTOPA; Z — YUCJIO MOPIITHEH;
Y - Yroa HakioHa waioel; Ap =pp  — Py - PasHOCTb MEXIY

JaBJICHUAMHM HalrHCTaHUA U BCACBIBAHUA.

PexomMenayemoe yncio HHWIMHIPOB THAPOMOTOPA.

Pacxos Ha OfHH 0GOPOT B CM” o 100 |100-250 |Cspime 250

Pexomenyemoe 4nciio HHIMHAPOB Z 7 9 11

Pacuem npouux napamempog cuopomomopa npou3eooumcs max
Jice, KaK u paciem Hacocd.
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IIpumep. Paccuntarh OLICHOYHBIE ITApAMETPbl U ONPEIAECIIUTH
OCHOBHBIE pa3Mepbl AKCHUAJIBbHO-IIOPLUIHEBOTO HACOCA C HAKJIOHHBIM

AUCKOM, IIpHU CIICAYIOHIUX ITapaMCTpax.

HelictButenbHas nogada Hacoca Q= 100 n/muw;
MakcHMabHOE JaBJIeHHEe HATHeTAHUS Ppg=35 H/ivm?;
MakcuMaibHas 4acToTa BpaleHus Bana Nymax=2000 06/muH;

OOBemMHBIN K111 Hacoca 1y =0,97.

Pelienue:

1.  Omnpenenum TeopeTUUECKYO (pacueTHy0) nmojaauy Hacoca Q7
Hacoca’

3
QT:TIQTZ; = % =103 ﬂ/]l/ll/lH = 103-10° MM /MMH ~ 172.10° MB/C_

2. Hcxoms w3 3ajaHHOM YacTOThI BpalleHUs N OIpenesemM

pabounii 00bEM Hacoca:

6
Gogy=—2— = B0 _ 51,5103,

n fimax 2000

JIisi MalvH C HECKOJIBKUMM IUKJIAMH PabOThl (BHITECHEHUS U

BCACBIBaHMS) 32 OJMH 000POT pabounii 00bEM ONpeneNnsaeTcs Kak:

q' =k* qoun.
rae K — 4ucio muKIIoB 3a OQMH 000pPOT.
Pa6ounii 006EM OTHOTO MUIMHIpA:

_9qo(H) _ 51,5103

_ 3.3
=, 3 =5,710°mm>,

IMpUHUMAaA 9UCJI0 HUJIMHAPOB z=9.
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3.  Jlmamerp mopmiHS (IUTyH)KEpa) OIpeaenseM, MNpUHUMAas

hmax
d

=1=1.0, Torna:

3[4q 3[4 3/4.5,7-103
d= /—(_)(H) = \/ q_u = \/ = 19,38 mm.
TiZ Ti 3,14

[Tpuanmaem d=20 ym.

4.  Jlmametp OKpyXHOCTH D; pacnonoxeHust oceil [UIUHIPOB, C
y4€TOM NPOYHOCTH TOJIIMHBI @ CTEHKHM MEXAYy MWIMHAPaMHu OJoKa
(puc.5) a=0,2d:

Ds =(0.35...0.4) dz = 0.4-20-9=72 mm,

[To KOMIMOHOBOYHBIM coOOpaxeHusiM npuHumaeM D;=80 rum.

5. Jlns ompeneneHus OCHOBHBIX pa3MepOB OJIOKa HUIMHIPOB U

MOPIIHENA, TPUHUMAEM:
=1.8d; b;=0,1d; b,=0,4d; bs=0,3d; b,=0,3d; hx=d.

6. Breicota H 6j0Ka HUIMHIPOB:
H=h+1+b;y +b, = d+1.8d+0,1d +0,4d =3,3d=3,3-20=66 ..

Hnax=66 rm.

7.  JnwmaHa |, mopmHs:
|, =hpnat1+ bs=d+1.5d+0.3d=2.8d =2.8-20 = 56 mm.
8. Haiimem yrom Yy HakjIoHa JWCKa, MPH KOTOPOM OyaeT
oOecrieueH, TMpHU MaHHBIX MapaMmeTpax, TpeOyemblil pabouuii 00BEM

Hacoca. J[is sToro Bocnoib3lyemcs BeipakeHrueM (5) JuTst BBIYHCICHHUS

. nd ?
pabouero o0bvéMa Hacoca Gy = Ds tgy —~ 2% Torma:

__ 4qom) __ 4-51,5-103

t — —
gy 7d?2-D6 z 7-202-80-9
18
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9. PacuerHasg MOIITHOCTH HACOCA:

.106-
Nyr)= Apmax - Qr = W = 58,48 xBm. (79,5 71.c)

e APmax = Phypg, — Py, =35-1=341/ o =34-10°H/ ,(Ila);

Q= 103 Wy = 1721075 M°/.

[IpyHAB 3HAYCHHE MEXaHUYECKOTO K.M.J. PaBHBIM Myex=0,9,
HAXOJ UM IPHBOJIHYIO MOIIIHOCTb:

_ Nury _ 58,48
P 0,9

nmex

N

= 65 xBm. (88,3 1.c)

Cnpaesounwiii mamepuan:

1mM°=1000 si; 1m°=10%m>; 11=1000 cm*=10° mm>; 1 06/MuH - 1/60 06/c,
106/Mun=n/30pan/c; 1krec.cm=0,1 H-m, 171.¢.=735,49875BT.
1kB1=1,3596 s1.c; 1MIa=1H/m?%, 1 5i/Mmun=1,67-10"m"/c.
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BAPUAHTHI 3AJAHUN

Paccuurats n onpCaACIMTE OCHOBHBIC PAa3MCPbl AKCUAJIbHO-TIOPIIHCBOI'O
HacocCa C HaKJIOHHBbIM JHCKOM

Neo | JletictBuTens | MakcumanbHoe | MakcumanbHa | OOnEéMHEIN | Mexanuuec
Has 1mojaya JIaBJICHUE sl 4acToTa KII/I, kuit KT/,
Qy, 1/MUH paboueit BpalleHus NoH MM H
KUJKOCTH: poTopa Hacoca
Pg, PH max, NH max, 00/MUH
MIla Mlla
1 200 1,1 30 2590 0,96 0,88
2 180 1,2 35 2810 0,97 0,91
3 150 15 30 3100 0,98 0,85
4 100 2,2 40 3590 0,96 0,92
5 300 1,0 42 3720 0,96 0,93
6 200 1,2 45 4160 0,97 0,90

Paccuurats u OoNpCACIIUMTb OCHOBHBIC Pa3MCPbl dKCUAJIbHO-TIOPIIHECBOI'O
rmapomMoTopa ¢ HAKJIOHHBIM TUCKOM

Ne | Kpyrs - MakcumanbHOE Makcumanb- | O0bEMHBIN | Mexanuue
10007071 JaBJieHue paboyeit Hasl 4acToTa KII/I, ckuit KIT/I,
MOMEHT HKUJKOCTHU: BpalICHUs Nom MMM
Ha BaJly | Ha BXOJI€ Ha BBIXOJIE BaJIa
MM max, | (HarHeTaH | (ciuB) TUIPOMOTOpA
Hum ue) Pm, MIla NM max;
PBmax » 00/MHH
Mlla
7 336 40 1,5 3000 0,94 0,84
8 339 38 1,0 3200 0,97 0,85
9 240 35 1,2 3350 0,97 0,90
10 168 35 1,2 3750 0,97 0,87
11 161 35 1,1 3800 0,96 0,85
12 84 32 1,0 4750 0,96 0,88
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Paccuurath n onpCACIUTL OCHOBHBIC Pa3MCPbl AKCHUAJIbHO-TIOPIIHCBOI'O
HaCoOCa C HAKJIOHHbIM TUJIMHAPOBbLIM 0J10KOM

No | JeicTtBurens | MakcumanbHoe | MakcumanbsHas |O0bEéMHBIN | Mexanuyec-

Has nmojada JTABJICHUE 4acToTa KII, kuit KT/,

paboueit BpallleHUs
Qp, 1/muH KUIKOCTH: | pOTOpa Hacoca Mo MM H
n , 00/
PB! PH maxs e M
MlIIa
MITIa

13 215 1,3 22 3000 0,95 0,86
14 180 2,0 28 1600 0,96 0,87
15 230 1,0 30 2250 0,97 0,88
16 250 1,5 24 2800 0,94 0,89
17 210 2,0 26 1700 0,97 0,92
18 250 1,2 25 1900 0,96 0,90

Paccuurats u OoNpeCaACIIMTb OCHOBHBIC Pa3MCPbl AKCUAJIbHO-TIOPIIHCBOI'O
rmapomMoTopa ¢ HaKJIOHHBIM HUJIMHAPOBBIM 0JI0KOM

No | Kpyrsmumit MakcumaibHOE MakcumanbHas | OObEMHBIN | MeXaHWYeCKUA
MOMEHT naBjeHrue pabouei 4acToTa KIII, KIII,
Ha Bajy HKUIKOCTHU: BpallleHus Baja Nowm NV m
MM max: Ha BXOJIC  [HA BBIXOJIe | T'MAPOMOTOpA
HwMm (marneranue) | (ciauB) NM max, 00/MUH
PBmax ' Pl\/l, MHa
MIlIa
19 358 32 1,5 3750 0,95 0,85
20 220 35 1,8 4800 0,94 0,90
21 475 35 1,0 3500 0,96 0,84
22 375 35 1,1 3000 0,97 0,88
23 332 42 1,2 3000 0,96 0,87
24 332 40 1,0 4000 0,97 0,89
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