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BBE/JIEHUE

Jlabopatopueie  paboTel TO  aucnuiuimHe — «BomocHaOGxkeHue U
BOJIOOTBEJICHUE) MPEAHA3HAUCHBI [ 03HAKOMJICHUS CTYJICHTOB:

- ¢ paboTO# BOJIOIIPOBOIHBIX CETEH TOPOJIOB B Pa3TUUYHBIX CUTYaIIUSX;

- C CpaBHEHHEM PabOThI Pa3IMYHBIX CUCTEM FOPOJICKOTO BOJOIIPOBO/JIA;

- ¢ paboOTOI MOBBICUTEIBHBIX YCTAHOBOK;

- C KOHCTPYKIIME€H HACOCOB, MPUMEHSEMBIX B CUCTEMaX BOJOCHAOXKEHUS U
BOJOOTBE/ICHUS;

- C METOJMKOM MOCTPOCHUS pabOUnX XapaKTEPUCTUK HACOCOB.

JlabopaTopHbie pabOThI, BBINOJHIEMbIE CTYJEHTAMHU, PACIPEACIICHbI [0
JBYM pa3JieaM:

1. M3ydenune palOOThl pa3IMYHBIX BOJONPOBOJAHBIX cHCTeM ropoja. Ha
MOJZEJIA BOJONPOBOAHONW TOPOJACKON CETH CTYAEHTBI 3HAKOMSTCS C Pa3Iu4YHbIMU
CUCTEMaMHU BOAOCHA0KEHUSA(IPSIMOTOYHbIE, OOOPOTHBIE W T.JA), PA3THUUYHBIMU
CXeMaMU BOJOCHAOKEHUsS(KOJIbLIEBBIE M TYNHKOBBIE), NPUOOPETAIOT HABBIKU
IOCTPOEHUS IbE30METPUUECKUX JIMHEW CETH.

Bemmonusitorcss Ha  yctaHoBKe  «MOJENIUpPOBaHUE PEXKUMOB  pabOTHI
BOJIONIPOBOIHOM ceTn» (ayn. 8/103)

2. Nzydyenue paboThI MOBBICUTENBHBIX YCTAaHOBOK. Ha crenmax maboparopuun
M0 U3YUYECHUIO KOHCTPYKIMN HACOCOB CTYJICHTHI 3HAKOMSITCS C KOHCTPYKIUAMHU U
MPUHLMUIIOM JCHUCTBUS Pa3fIMYHBIX HACOCOB, MPUMEHSIEMBIX B CHCTEMax
BOJOCHAOXXEHUSI  (KOHCOJIbHBIC, BEpPTUKAJIbHBIE W T.J.) W B CHCTEMax
BOoA0OTBeAeHUs ((ekanbHblie) (aya. 8/211)

CryneHTsl NpUOOpPETAIOT HABBIKK OMNBITHOTO TMOCTPOEHUS pabouux
XapaKTePUCTUK LEHTPOOEKHBIX KOHCOJBHBIX HACOCOB, HM3Yy4alOT COBMECTHYIO
paboTHI IBYX OJIMHAKOBBIX HACOCOB.

1. Bwmonnstores Ha ycraHoBke «HacocHoe o6opynoBanue» (aya. 8/103)

[Ipu m3MepeHun pacxoa0B JOMYCKACTCS HMCIOJIB30BAHKUE YIBTPA3BYKOBOTO
pacxomomepa "AKPOH-01



PABOTA KOJIBIIEBOM BOJOIIPOBOJTHOM CETHU ITPU BOJOHAIIOPHOMN
BAIIIHE B EE HAYAJIE

YcraHoBka [omkHa ObITh BKIOueHa 1o cxeme “bamusa B Hauane
ceTn’.

YpoBeHb BOABI B 0Oake JOHKEH OBITh MOCTOSHHBIM, JUIsI 4ero B 0ak
IIOCTOSIHHO TOJAETCsl MOAIUTOYHBIN pacxon. B TeueHue Bcell pabOThI TOJKEH
HAOJIIOAAThCSl TEPETTUB.

Bce ydacTku, mpuMBIKAIONIME K BHEUIHEMY KOHTYPY, JHOJDKHBI OBITh
HEPEKPBITHI.

ConpoTHBIICHHE OTIEIBHBIX YYaCTKOB CETH MEHSETCS B 3aBUCHMOCTH
OT CTENEHH OTKPBITHUS MNPOOKOBBIX KpPAaHOB Ha ATHX ydacTkax. IIpoOkoBbIi
KpaH Ha yyacTke 1-2 1oikeH OBITh OTKPBIT MOJHOCTBIO. [IpoOKOBBIA KpaH
Ha ydacTke 8-9 nomkeH ObITh 3akphIT. CTeneHb 3aKpBITHS MPOOKOBBIX KPAHOB
Ha YydYacTkax mo JuHUAM 1-2-3-4-5-6-7-8 m 1-14-13-12-11-10-9 nmomxkHa
IOCTENIEHHO YBEJIMYNUBATHCS.

[Tocne sToro Bojgopa3z0opHbIE KpaHbl B y37Max 8§ U 9 MOMKHBI OBITh
HOJIHOCTBIO OTKPBITHI.

Heobxoaumo 3ameputsh:

1) y3noBele  pacxomsl Qs m Qg , cMm¥c, ¢ moMomIBIO
CEKyHJOMEpPa U MEPHOIO COCYJa;
2) BEJIUYNHBI MbE30METPUUYECKHUX HaIopoB B y371ax,
PacroJOXKEHHBIX MO0 BHEIIHEMY KOHTYpY , H., cM:
Ahic =0u® * Si,
rae Ahj- motepu Hamopa Ha ydacTke (pa3HHIIA NMbE30METPUUECKUX HAIOpOB B
y37aX JAHHOTO YYacTKa);

Qik- pacxo, cM>/c , IPOXOAAIIMI 110 JAHHOMY Y4acTKy.



[Io pesynbpraTam 3aMepPOB OMNPEACIACTCS COIMPOTUBIICHUE YYaCTKOB

BHEIIIHETO KOHTYpa:
Sik= Aik/CIik2 .

3areM HEOOXOJMMO TMOJHOCThIO OTKPBHITH MPOOKOBBIM KpaH Ha ydyacTke 8-9, a
Se.9=S12.

[leapto mpoBeneHHs  pabOTHl  SIBISIETCA  YSICHEHUE  CTYJIEHTaMU
CIEAYIOIIUX BOMPOCOB:
1. CooTHouleHne Mexay KOH(pUrypauuel Nbe30METPUYECKOW JIMHUM W Hampa-
BJICHUEM [IBUKCHHS BOJbl B y4acCTKax CETH.
2. YcTaHOBJIEHUE peXUMa PaOOThI PA3IUYHBIX YYACTKOB CETH IO BHUAY IThe-
30METPUYECKON JIMHUM Ha JTHUX y4acTKax.
3. CocraBnenne ypaBHeHus I-ro 3akonHa Kupxroda s y3ioB KOJNbIIEBOH ce-
TH.
4. V3meHeHHe pexrma pabOThl OTACIBHBIX YYaCTKOB CETH B 3aBUCUMOCTH OT
M3MEHEHHSI TOYKH BOJ03a00pa.

[lepen Hawasom paboOThl HA YCTAHOBKE TIPEMOJABaTeNbh JOJIKEH
HAMlOMHUTH CTYAEHTaM CJEAYIOIINUE MOJIOKECHUS:
1. I-etii m 1I-o0if 3axonsl Kupxroda (mpuBectd mpuMep COCTABJICHHUS YypaBHE-
2. TlocTpoeHHe THE30METPUYECKON JIMHUHM W CBS3h €€ YKJIOHA C TOTEPSIMH
Haropa Ha y4yacTKaX M HAampaBJICHUEM IBUKEHHUS BOAbI MO HUM.

[IpenogaBarens  AODKEH  MOAPOOHO  OOBSICHUTH , a  CTYACHTHI

COCTaBUTh CXEMY JIaDOpAaTOPHOUM YCTAaHOBKH.



®)
C

DRONC
DROSO

\\mc\\
On®
N DN\

Lo

<
QC\\
>/
AR

Ilepen HauanoM mnpoBeneHuss pabOThl JTA0OPAHT JOJDKEH BKIIIOUUTH
YCTAaHOBKY B MOJIOKEHUE “‘OallHsi B Havajie CETW , HAMOJHUTH Oak OamiHu A0
YPOBHSI BEpXHEW MepenuBHON TPYObl, 0 YeM CBHUAETEIbCTBYET TOHKasi CTpyHKa
U3 TIEpeNMBHOM  TpyObl. ODTOT  PEeXHUM  JOKEH  MOAJEPKUBATHCA B

MIPOJIOJDKEHUH BCEU PabOoTHI.



Bce ydacTku, mpuMBIKAIONIME K BHEUIHEMY KOHTYPY, JHOJDKHBI OBITh
NIEPEKPBITHI.

[IpenogaBaTens AOKEH OOpaTUTh BHUMAHUE CTYIEHTOB Ha TO, YTO
IpU OTCYTCTBHM JIBDKEHHMSI BOABI IO TpydaM BO BCEX Y3JIax CETH
NIbE30METPHI MOKA3bIBAIOT OJMHAKOBBIE HAIIOPBI.

[Ipn momadue Boabl B y3en | mpenomaBaTenb JOJDKEH IIOJIHOCTBIO
OTKPBITh BOJIOpa30OpHbIE KpaHbl B y3max & u 9, HaOmiogass mporecc
(opMuUpOBaHUS NHE3OMETPUUECKOW JIMHUM M OOBACHAS 3aKOHOMEPHOCTH €&
KOH(Urypamum.

[Tocne crabunuzanuy MOJIOKEHUS MbE30METPUUYECKON JIMHUU OJMH U3
CTYJICHTOB YMTAET IIOKa3aHHUs IbE30METPOB MO BceM 14 y31am BHEIIHETO
KOHTypa CE€TH, @ OCTaJbHbIE€ CTYAEHTHl 3allMCHIBAIOT JTU T[OKa3aHUA B
Tabnuiy. CTyIeHTbl, IOJb3YSICh MEPHBIM COCYJIOM U CEKYHIOMEPOM, 3aMEPSIOT
pacxonel B y3max 8 u 9:

Q=WHt.

Bonopazoop u3 y310B 8 u 9 mpekpaiaercss U YCTaHOBKa BPEMEHHO
NOJKHA ObITh BbIKIIOYeHA. CTyIeHTaM MpealaraeTcsi CamMOCTOSATEIbHO Ha
CXeMe, TOJb3YsCh COCTaBJICHHON TaOiuuel, MpOoCTaBUTh Ha BCEX YydacTKax
CETH CTPEJIKU, YKA3bIBAIOIINE HAMPABICHUS IBMXKEHUS BOAbL. Ecin moyiokeHus
ObE30METPOB IO KOHIIAM KaKoro-imbO yyacTKa COBINAJAOT, TO BMECTO
CTpeJIKK caenyer noctaBuTh 0.

B 3Ty TabmMily CTYOEHTHl [JOJDKHBI 3aHECTH BEJIMYMHBI TOJHOTO
COTIPOTUBIICHUS Sk KQXKJIOT0 U3 YYaCTKOB CETH, KOTOpbIE UM JOJDKEH JAaTh
npenojaBaresb. 3Has HalpaBiCHUE IBUKEHUS BOJbI MO YYacTKaM M Y3JIOBbIE
pacxonpl B y31ax 8 W 9, CTYIEHThl JOJKHBI CaMOCTOSATEIIBHO pacnucarth
BEJIUYMHBI PACXOAOB BOJbBI MO ydacTKaM (i , IPUYEM pacxolpl Ha ydacTKax,

rJ€ BOJA JABMXKETCA II0 YacOBOM CTPEJIKE, 3alKCBIBAIOTCS CO 3HAKOM ““+7) a



pacxoabl Ha YyyacTKax, ri¢ BOJa JBWXKETCS MPOTHUB YAaCOBOM CTPEIKH,
3alUCHIBAIOTCSA €O 3HAKoM ‘-7, IloiydeHHBIe 3HAUYECHHS BEIUYUHBI Qi; Sik; Hui
MepefaTcss B BBIYMCIUTENBHBIA 31  JJIi  BBIYMCJICHUS  BEJIMYUH
MbE30METPUYECKUX HANoOpoB B y3iax cetd Ha DBM. Utorm pacuera Ha OBM
3aHOCATCSI B TaOJIHILY.

CnenyromumM >TanoM paOOThl SBISETCA YSCHEHHE CMBICIA YPaBHEHHS
[-ro 3axkona Kupxroda, nis dero AOMKHBI ObITH OTKPBITHI MPOOKOBBIE KpaHbI
Ha BceX yuacTkax ceTu. [IpernogaBaTensb JOJDKEH OTKPBITH BOJOpa3dop U3
y350B 16 u 17 Tak, 4TOoOBI JABUXKEHHE BOJbBI MPOUCXOAWIO OT y3la 16 Kk y3iy
17, a 3areM mnpennaraeT CTyJA€HTaM COCTaBUTh ypaBHeHHE [-ro 3akoHa
Kupxroda s y3na 16, nmpuuem, pacxon B y3lie 16 mpenjaraercs 3aMepuTh

o0beMHBIM criocoOoM. Ha mocke cocrtapisieTcsi cxema paboThl y3na 16:

CryzaeHTsl (OIMH U3 HUX COCTaBISIET ypaBHE-

Ql9 HUE Ha JIOCKE) JOJDKHBI 3alucarTh IMOKAa3aHUs
nbe30MeTpoB Ilis, 136, I117, I119, OIpenenuts
Qs ng_lg HaIpaBJICHUS] JBUXKEHUSI BOJbI HA Yy4yacTKax,
17 \ 16 15 mpuMBIKarOmUX K Y31y, IPOCTAaBUTh Ha CXEME
<—Q<— y3JIa CTPEJIKH, a 3aT€M COCTAaBUTh YpaBHCHHE:
(16-17 T Q16-15 016 — J16-17 +16-10 + Que-15— Q16 = 0.
Q16-5 JIBoe CTyIEeHTOB (C CEKYHIOMEPOM M MEPHBIM
Q LMIMHAPOM) IOJDKHEL 3aMepuTh 00béM W, cM®, u
5 Bpems t, ¢, npu Habope BOABI B LWJIMHIP W3

y3na 16,a 3aremM BBIYMCIHUTH Ha JIOCKE BEIUYM-

1y Q.



Crnenyronum 3TaroM paboThl SBIAETCS CaMOCTOSITENILHOE IOCTPOCHHE
CTyJICHTAaMU TbE30METPUUYECKOW JIMHUM IO KOHTYypy 1-2-3-4-5-6-7-8-9-10-11-
12-13-14-1 mo moka3aHUSAM IbE30METPOB.
3ateM CTYACHTHI JOJDKHBI MOCTPOUTH BTOPYIO IMbE30METPHUYECKYIO JIMHUIO TO
KOoHTYypy 1-2-3-4-5-6-7-8-9-10-11-12-13-14-1 1o JaHHBIM, MOJYYEHHBIM C
OBM.

B 3akmioueHun paOoThl CTYIEHTHI JNOJKHBI CHOPMYIUPOBATH BBIBO/IBI,
JlaB OTBEThl Ha BOIIPOCHI:

1. Kak mo ykJIOHY MbE30METPHUYECKON ITUHHUH OMPEICIUTh HampaBiICHHUE IBU-
KEHHsI BOAbI B TpyOe?

2. TloueMy Ha OTHENBHBIX yYacTKaxX KOJIBIIEBOW CETH MbE30METpUYECKas Iu-
HUA UMeeT OOJBIIONW YKJIOH, 8 HAa HEKOTOPBIX Maiblid?

3. Kak oT u3MeHeHMs] MEeCTONOJOXKEHHUs] TOUKH BOAOpa3zdopa MOXKET HU3MEHU-
TbCA paboTa OTIENBHBIX YYAaCTKOB KOJBLEBOH CETH?

4. Tlouemy HaOdrOAaeTCs PACXOXKIACHHE MEXKIY BEIMYMHAMH IbE30METpUYec-

KMX HanopoB 1o nanHeiM ABM u OBM?



Dopma omuema
JlaGoparopHasi padora Ne
PABOTA KOJIBIIEBOM BOJOITPOBOJHOM CETHU ITPU BOJOHAIIOPHOMN
BAIITHE B EE HAUYAJIE

1. Cxema onbITHOI YCTAHOBKH
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3. O0pab6oTka pe3yJbTAaTOB ONbITA

4. BeIBOIBI:
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CPABHEHHUE PABOTBI KOJIBLIEBOM U TYIIMKOBOM BOJOIIPOBOJIHbIX
CETEMN.

Lenb pa®oThl: MOKA3aTh pa3ivyuus B U3MEHEHUH MHE30METPUUECKUX HAIOPOB MpU
KOJIBIICBOM U TYITUKOBOM PEXHUME PaOOTHI.

PaboTa BeIIOIHSAETCS B 2-X peXUMAaX:

1-i: moakyIOUEHHME M CHATHE XapaKTepUCTHK aHajJorudyHo padore Nel c
BKJIFOUEHHBIM BOIOPAa300poM 10 4...5 TouKaMm 1o BbIOOPY CTYIEHTOB.

2-11: TOXE, C NEPEKPHITHIM COETUHEHUEM Ha BHEITHEM KOHTYpE

CrposTcs Nbe30MEeTPUUYECKUE JIMHUU TI0 000MM peXUMaM.

JIaGopaTopHnas paGora _
CPABHEHMUE PABOTbBI KOJIBHEBOU U TYIIMKOBOU BOJAOITPOBOJHBIX
CETEM.

1.Cxema onbITHOH yCTAHOBKH
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2. PeFHCTpaHHH OIIBITHBIX JAHHBIX
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3. O0paboTKa pe3yJbTaTOB ONMbITA
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WCCJIEJOBAHUE PABOTbBI KOJILIIEBOI1 BOJIOPOBOJHOM CETH C
BAIIIHE# B EE HAUAJIE B CJIYUAE ABAPHUU.

[leaxs  paOoOThI: O3HAKOMIJIEHHE CTYACHTOB C PEXKUMOM  pabOThI
KOJIBLIEBOM BOJOIPOBOJHOM CETHM B Clly4ac aBapuu; YSCHEHUE UMU, I'l€ U
noYyeMy MNpHU BO3HUKHOBEHHWU aBapUU HACTYIAET OTKas3.

OTka3oM Mbl Ha3blBA€M TaKh€ TOYKU CETH, B KOTOpBIX TOCIE
BO3HMKHOBEHHUS aBapuy HaOJFOAaeTCs HEXBaTKa Hamopa WM pacxoja.

[lepen HawaioM  paboThl  mpenojaBaTeldb  JOJDKEH  OOBSCHUTH
CTyJ€HTaM, IJlc ¥ Ha KakOM YYacTKe CeTU aBapusi Haubojee omacHa s
BoJlonOTpeOuTene ropoaa. TakuMu ~ ydacTKaMHM  SBJISIIOTCSL  YYacTKH,
NPUMBIKAIOIIME K Y31y IPUCOCIUHEHUS KOJIBLIEBOM BOJOMPOBOJHOM CETH K
BOJIOBOJIaM OT HAcOCHOW craHumu Il moabema, T.K. TpPU BO3HUKHOBEHUH
aBapuu Ha JTHUX Yy4yacTKaX HauOoJIblllee YKCIIO BOJOMOTPEeOUTENe cTpagaeT OT
MOJIHOM WJIM YaCTHUYHON HEXBATKU BOJIBI.

B pannHoii pabote mabopaTopHasi yCTaHOBKA JOJDKHA OBITH BKJIIOUEHA
mo cxeMe ‘“‘OamriHsA B HaJaje cCeTH C TOAKIIOYCHHEM Oaka BOJJOHAMOPHOM
Oamiu B Touke 1. B 0ak MOCTOSSHHO JOJKEH MOCTyHaTh MOJIMUTOYHBIN
pacxoJ BOJBI, uUepe3 IMepeluBHYI0 TpyOy B TeueHHe Bcei paboOThl JIOIKEH
HaOII0IaThCS TICPEIIHB.

[lepBpiM  dTamoM  pabOThl  SABJISETCS  UMHUTAMUS  OOBIYHOTO
(moaBapuitHOro) mOTpeOJaeHUS BOJABI TropojaoM. Ilpm 3ToM HEOOXO0aUMO
coOJII0IaTh CJIEYIOUIUE PaBUIIA:
1-xpaH B TOYke 7 JOJKEH OBITh MOYTH TMOJHOCTBHIO OTKPHIT;

2 - U3 KOKIOTO y3Jla CETH JIOJDKEH 3a0UpaThCs 3HAYMTEIBHBIM PAacXo]] BOJIBI;
3 - dYepe3 TMepelMBHYI TpyOy JOJDKEH HaOII0aThCs  HE3HAUUTEIIbHBIN
MepeuB.

CTyneHThl 3aMepsitoT:



1 - y3710BOMl pacxon B KaXKIOM H3 Y3JIOB CETH;
2 - TbE30METPUYECKUN Hamop B KaXJOM Y3J€ CETH;
3 - TbE30METPUICCKUN HATIOP B KAKIOM y3JI€ CETH.

Jlnst Gomee OBICTPOTO TIPOBENCHUS PAOOTHI KENATEILHO CO3MaTh 3
Opurazpl CTYACHTOB, KaxJasi W3 KOTOPBIX COCTOMT U3 2-X YENOBEK. 1-4
Opuraga JoJDKHA 3aMepsaTh pacxonm B ysmax  2,3,4,5,6,7,8,17,16,15; 2-a
Opurama — B y3max 1,20,19,18,9,10,11,12,13,14; 3-1 Opuraga CHUMAaeET
MOKa3aHUsl MbE30METPOB. Pacxon B y3ie ompenensercss ¢ MOMOIIbI0 MEpPHOIO
HWIMHIpAa U CEKyHJI0oMepa:

Q=WHh, n/c.

Jnst ObIcTpeifiiero MpoOBEACHUS 3aMEpPOB CIEAYET OMpPENeisaTh 00beM

BOJIbI, KOTOpAasi MOCTYIIUT B MepHbIA cocyn 3a t= 10 cex. Torna:

Q=0,1*W,
T.. HE TpeOyeTcss TPOMO3IKUX BbIUMCICHUA. Eciam pacxom BoIbl B y3j€ 3Ha-
YUTENbHBIN, CIIEYET OMNPEACIUTh O0BEM BOIBI, KOTOpPAs IMOCTYNUT B MEPHBIN
cocya 3a 5 cek. Torna:

Q=0,2*W.

BropeiMm sTamom paloThl SBIAETCS HMHTAIMS aBapyM HAa YYacTKe
1-2. JIns aToro mpoOKOBBIM KpaH Ha 3TOM YYacTKE JOJDKEH OBITh IMOBEPHYT
Ha 90° (90 rpamycoB). Boma mo »TomMy yuyacTKy HE WHAET. YMEHBIICHUE
pacxoJ0oB B y3Jax, Jekamux Ha Maructpansx — 2-8, 3-7, Habmromaercs
BU3yaibHO. Ha »9To cienyer o0paTuTh BHUMaHuE CTYAEHTOB. CTyaeHTHI
3aMepSIIOT:

1 — y310BO#1 pacxoll B KaXJOM U3 Y3JIOB CETH;
2 - Ibe30METPUYECKUI HAmop B KaXIOM Y3JI€ CETH;

3 — CyMMy Y3JI0BBIX PacXoJIOB IO BCEH CeTH.



Jlnst Toro 94ToOBl HAaMOOJBIIEE YHUCIO CTYACHTOB NPUHUMAJIO Y4acTHE
B TpOBEACHHUE J1a00OpaTOpHOM paldOTHI, ClIeAyeT MOJIHOCTBIO H3MEHUTh COCTaB
Opuran,.

HeoOxomumo o0o0paTuTh BHHMaHHME CTYACHTOB Ha TO, YTO CyMmMMma
Y3JI0BBIX PACXOAOB BOJBI 1O aBAPUU IPEBBIMIACT CYMMY Y3JIOBBIX PacXoJllOB
BOJIbI TIOCJIE ABAPHH.

Tperuii sTan paboOThHI: CTyIEHTHl [OJDKHBI ONPENEIUTh TE€ Y3Jbl, B
KOTOPBIX OYEHb CUJIBHO M3MEHWICS Y3J10BOM pacxoi. Ilyrem nomnoaHuTenbHOro
OTKPBITUS ~ KpPAHOB  CTYACHTOB  JOJDKHBI ~ IONBITAaTbC  BOCCTAHOBUTH
J0ABapHUIHBIE PACXOABI BOABI B 3THX Y3Jax.

Yereptolii 3Tan padboThl. CTYIEHTHI 3aMEPSIOT:

1 - y370BbIE pacxolibl B KaXJOM U3 Y3JIOB CETH;
2 - IbE30METPUUECKUI HAlop B KaXKJIOM Y3JI€ CETH;
3 - CcyMMa Y3JIOBBIX PacXOJ0B IO BCEW CETH.

[To pesynpTaTam 3amMepoB Ha CXEME€ CETH JOJDKHBI OBbITh MOCTPOEHBI

JIVMHWUM PAaBHBIX JaBJIeHUW s 1-ro m 4-ro ciydaes.
[lo monmyyeHHON Nbe30KapTe AOJKHA OBITH ONpEJeNeHa 30Ha YACTUYHOTO WIIU
IOJTHOTO OTKa3a B BOJOOOECTIEYEHUH B pE3yJbTaTe BO3HUKHOBEHUS aBapuU.
30Ha oOTKa3a 3almTpuxoBbiBaeTcs. JlokHa OBITH NpoaHaNM3UMpoOBaHa padoTa
yuactkoB 1-14, 1-20, 1-2 no u mocine aBapwuu.

KoHTpoJIbHBIE BOIIPOCHL:

1. Kakue w™epnli mnpemycmarpuBator CHull  2.04.02-84* B cmyuae
BO3HUMKHOBEHUSI aBapUM B KOJBIEBOW BOJOMPOBOJHOW ceTh?

2. ABapusi Ha KaKuMX YydacTKax CeTH Haubojee TIKEIO CKaXKeTcs Ha
BOJI000€CTICUCHUH ropojia?

1. Kak u3MEHSIOTCS Y3JIOBBIE Pacxolibl J0 M TOCJE aBapuu B y3jJax CETHU?



JIaGopaTopnas paGora _
UCCJIEJOBAHUME PABOTHBI KOJBIHEBOU BOJAOITPOBOJAHOU CETH C
BAIIIHEHN B EE HAYAJIE B CJIYUAE ABAPHUM.

1. Cxema onbITHO# yCTaHOBKH

@

N /1)

(9 —— (1) ———(@9)——)—)
(;@ 17) ({@ 15) ( ?)
(7) () (5) (%) (3)
——®

—®

b — BogonanopHas OanrHs

H — HacOCHI

1 — y37m1
Puc.1 Cxema oObITHOrO CTEHIA

2. PGSYJ'[BTaTbI ONBITHBIX JAHHbIX

Tabauna 1
Ne H, |d% | H*", | g™, | % cHuxenus
y3JI0B | M.B.C. | JI/C | M.B.C. | J/¢ pacxoaa
1 2 3 4 5 6

N[OOI WIN(F-
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3. O0paboTka pe3yJbTATOB ONbITA

4. BoiBOLI:
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HCCJEIOBAHUE BO3MOXKHOCTEN PEI'YJIMPOBAHUA KOJIBIIEBOM
BOAOINPOBOJHOU CETH.

L[eJIB pa6OTBII HN3y4YCHUC BO3ZMOKHOCTH U3MCHCHUA AABJICHUA B Y3JIOBBIX TOYKAX
IIyTEM U3MCHCHUA MCCTHBIX COHpOTI/IBJ'IeHI/Iﬁ Ha y4aCTKax CCTH.

Brimonaerne paboTh:

1.BxiroyaeM ycTaHOBKY B peKHUME ONMUCaHHOM B paboTe Nel, 3amepsieM y3JI0BbIe
pacxo/Ibl ¥ MbE30METPUICCKHAE HATIOPHI.

2. VI3MeHsieM MeCTHbBIE CONPOTHUBIICHHS HA MEXKY3JIOBBIX YUaCTKaX MyTeM
JaCTHUYHOTO MEePEKPHITUS KPAHOB.

3. 3amepsieM TOJTydeHHBIC y3JIOBBIC PACXObl U MTHE30METPUICCKIE HAITOPHI.

JlaGopaTopHnas padora .
HNCCJIEIOBAHHUE BO3MOKHOCTEH PEI'YJTMPOBAHUS KOJIBIIEBOU
BOJONNPOBOJAHOU CETH.

1. Cxema onbITHONH YCTAHOBKH

 O—O——O—@
©
N (4 N
(9) (18) {19) (20) ),
(,}9 17) ({@ 15) ( ?)
(7) (6) (5) (4) (3)
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b — BoonanopHas Gaiss
H — HAaCOCHhI

1 — y3nm1
Puc.1 Cxema oObITHOrO CTEHIA

2. Pe3y.]'II>TaTI>I ONIBITHBIX JAHHbIX



Taoauna 1
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3. O0paboTKa pe3yJbTATOB ONbITA




4. BuIBOIBI:

TTOMIIMCD CTYEHTA . euuuteienneeeensseosessscssesssosssssossssssosssssssssnsssssnsssssnssssssnssssss
o 0T 0y 1417 0 )

Bonpocsl k 3ammTe 1ad6opaTopHbix pador Nel,2,3.4

1.3 kaKuX OCHOBHBIX 3J1IEMEHTOB COCTOMT BOJOHANIOPHAS OalIHsd ...?7

2.0THOIIEHHE BBICOTHI 0aKa K ero iuamMeTpy NpuHUMaercs ...2

3.B 6ake BOAOHANIOPHOI OALHM J10JI5KeH HAXOAUTHCA ...7

4.@opmyna aas onpeneseHuss 00bEMa BOJOHANOPHOW OAINHU BBITVISIAUT CJEIYHOIIHM
o0pa3zom...?

5.®opmyna nis onpenesnenns 00bémMa pesepByapa BbIIVISAUT CIeAyOIMM 00pa3oM...?
6.BooBoBI — 3TO TPYOONIPOBO/IBI, KOTOPBIE ...7

7.MarucrpaJjibHble JUHUM — 3TO TPYOONPOBOAbI, KOTOPHIE ...?

8.PacnpenenuresibHble JUHUM — 3TO TPYOONPOBOAbI, KOTOPLIE ...?7

9.PaccTrosiHue Mexay JIUHUSIMHM BOA0OBOAA ...7

10.1To koH(puUrypauuu B njiaHe HAPYKHbIE CETH MOTYT ObITh...?

11.Pacxoxg - 310 ...?

12.EquHunbl n3MepeHus pacxoaa?

13.TynukoBble ceTH NPUMEHAIOT ...?

14. Uto sBJasieTcsi 3aaveil riipaBIMYecKoro pacuera BoAONPOBOIHOI ceTu?

15.B 3aBMCHMOCTH I THAPABJINYECKOr0 pacyera d=owv, 4 3T0 ...7

2
nd
16. B 3aBHCHMOCTH 1J151 THAPABJIHYECKOr0 pacuyera o= 5 © 910 4

17. B 3aBUCUMOCTH Il THAPABJIMYECKOI0 pacyera (=oVv, ® 3TO ...7
18. B 3aBuUCHMOCTH JIl THAPABJIMYECKOI0 pacyeTta (=oV, V3TO ...?

4
19. B 3aBUCHMOCTH JI THAPABJNYECKOr0 pacyera d= /_q , V310 ...?7
v

4

20. B 3aBucuMoOCTH ISl THAPABJIMYECKOr0 pacyera d= | ,q3ro...?
v
4

21. B 3aBucuMOCTH ISl THAPABJIMYECKOr0 pacyera d= A ,daro ...?
v

22. B 3aBMCHMMOCTH ISl THAPABJIHYECKOI0 pacyera V= ﬂ, vV I3TO ...?

Q)]




23. B 3aBUCHMMOCTH 1Ji51 THAPABJIAMYECKOI0 pacyera V= ﬂ, g o310 ...?
Q)]

24. B 3aBUCHMMOCTH /JJI5l THIPABJIMYECKOI0 pacyera V= 3, ® 3T0 ...?
Q)]

25. B 3aBHCHMOCTH JIJIsl THAPaBJHYecKoro pacuera h_=il, hysro...?

26. B 3aBucHMOCTH JIJIsl THAPaBJIHYecKOro pacuera h_=il, i3T10...?

27. B 3aBHCHMMOCTH JIJIsl THAPABJIMYECKOro pacyera h =il, 1310 ...?

28. Ha xakue cjiyyau BejieTcsi pacieT BOJAONPOBOAHONM ceTH ropoaa?

29. PacuyeT BOIONIPOBOIHOM CeTH ropoaa BeAyT HA...?

30. IIpym kakux CKOPOCTAX /JABM:KEHHMSI BOJbI B TPYyOONMpPOBOJaX MOIYT BO3HHMKATH
ruipaBJjnyeckue yaapbi?

31.I1epBrlii 3axkoH Kupxroga, onuceiBaomuii ABUKeHNEe BOAbI B 3aMKHYTBIX KOHTypax?
32. Bropoii 3akon Kupxroga, onucbiBaouuii 1BUKeHue BOAbI B 3aMKHYTBHIX KOHTYpax?
33.BogonpoBoaHasi ceTh CUYUTAETCS YBA3AHHOM eCJIN...?

34.0cHoBHBIE 321291 BOAOCHAOKeHHUA?

35.Uto Ha3bIBaeTCA CUCTEMOM BOJOCHAOKeHUs?

36.1lepeuncanTe  BCTPEYAWIIHECH  CHCTeMbI  BOJOCHAOkeHMst (0  Xapakrepy
00CJIy:KMBAIOIIUX 00bEKTOB)

37. IlepeunciauTte cucTeMbl BOJOCHAOKeHUsI (110 CIOCO0Y MCIOJIL30BAHUSA BOJIbI).

38.Uto Takoe o0opoTHasi cucrema?

39. Yrto Takoe npsiMOTOYHAasA cucremMa?

40.CuctemMa ¢ NOBTOPHBIM MCIIOJIb30BAHUEM BO/BI 3TO:...?

41.K puznyecKkuM CBOiicTBAM Ka4eCcTBA BOJbI OTHOCATCS?:

42.K xuMH4yecKkuM CBOICTBAM KayecTBa BOJbl OTHOCATCH ?:

43.K 0akTepHaAJIbHBIM MIOKA3aTEJISIM Ka4eCTBA BOAbI OTHOCATCH?:

44.Ko3¢pPpunmeHToM 4acoBoii HEPABHOMEPHOCTH HA3bIBAETCH ...7

45. . Ko3¢ppuuneHTOM CyTOYHOH HEPABHOMEPHOCTH HA3bIBAETCH ...7

46.Pa3zmepsl 0T/1€/IbHBIX 3J1eMEHTOB BOJAOIPOBO/Ia ONPeAeasIOTC ...7

47.0cHOBHBIM (aKTOPOM, ONpedeJSAIOIMMM peKUM PpadoThl CHCTEM BOJAOCHAOKEHHUS,
siBJIsieTcs ...7

48.0npenenure NpaBHIBHYI0 04EPEAHOCTD 3JIEMEHTOB BOJIOCHA0KEHHSI MO0 X0y JABUKCHHUS
BO/JbI OT MCTOYHHMKA K OTPeONTEI0.

49.Posab BononanopHoii 0amnn(Bb) B cucreme BogocHad:keHuss ropoaa?

50.CBo0oaHbIi HamoOp B KOJOHKAaX YJMYHOW ceTH NPH OJAHOITAKHOM 3aCTpoliiKe J0JIKeH
ObITH ...?

51.CBo0oaHbIii HANIOP B ceTH NPHU ABYX U (oJiee ITAKHOI 3aCTPOiiKe paBeH?
52./InkTyromei TOYKOi Ha3bIBAIOT ...7

53.BoioHanopHyI0 0AIIHIO PacHoJIaramT:

54.Hanop, HeoOXoauMBIii 1JIs1 TyLIEHUsI oxkapa?

55.B 6ake BOAOHAIOPHOI OAIIHU J0JI2KEH HAXOAUTHCH ...7

56.®opmysa 1A onpeneseHuss 00bEMa BOJAOHANMOPHOM OalIHM BBIMJISAAWT CJIEIYHIIAM
oOpazom...?

57.®opmyJia 1Is onpeaeieHus 00bEMa pe3epByapa BbITJISIAUT CIeYIOIUM 00pa3oMm...?

58. Kak mo ykjioHYy Nbe30MeTPUYECKOM JIMHUM ONpedeIUTh HANIPABJIeHHEe IBUKEHUS BObI
B TpyOe?



59. IloueMy Ha OTHZEJBHBIX YYACTKAX KOJIBLEBOH CeTH Nbe30MeTPHYeCKasi JIMHHUSA HMMeeT
00JIbIINI YKJIOH, a HA IPYTUX MAJIbIii?
60. OTka3 ceTu npu aBapuiiHOM peskuMe — ITO...?



JlaboparopHasi padora
HOCTPOEHHUE PABOYUX XAPAKTEPUCTUK HEHTPOBEXHOI'O
KOHCOJIBHOI'O HACOCA MAPKHU K50-32-125

1. Heau u 3axa4un padoThI.

Lenb paboOThl — JaTh 3HAHUS W TMPUBUTH HABBIKHU 10 MCIBITAHUSM LEHTPOOESKHBIX
HAcoCOoB. 3a1aua paboThl — 00YUUTh CTYJIEHTOB METOAMKE MPOBEACHUS UCIIBITAHUN
C IIEJIBIO TOJTYYCHHS HATIOPHBIX M YHEPTETUYECKUX XAPAKTEPUCTHK HEHTPOOEIKHBIX
HAacOCOB.

2. OcHOBBI TEOpHH.

[Ipy ucobITaHUSAX HACOCOB JIOJDKHA OBITh MOJy4YeHa HANOpHas XapaKTepUCTHKA
Hacoca B BHJIE€ KPUBOM, OTpakaroLIEd 3aBUCUMOCTBH HAlopa Hacoca OT IOJAYu.
Jig onpeneneHus MOAauu CTYJIEHThl H3MEPSAIOT MO BOAOCYETUYUKY OOBEMBI
[I0/IaBa€MOM HACOCOM JKMJAKOCTH B €AMHMUIYy BpeMeHHM. OmnpeneneHue Hamopa
MIPOU3BOAUTCS MO MOKA3aHUSIM MAaHOMETPAa M BaKyyMMETpA, MIPUBEIECHHBIM K OCH
Hacoca W BEIIMYMHE CKOPOCTHOIO HAamopa. OHEPreTUYECKHE I0Ka3aTeNH
BbIpaXarT 3aBucumMoctd MomHoctTh u  KIIJ or nomaum. HMXx wn3mepeHus
MIPOU3BOAATCS MO MPUOOpPAM YCTAaHOBJIEHHBIM Ha IIUTE: BAaTTMETPY, aMIIEPMETDPY,
dbazomeTpy, FNEKTPOCUETUHKY.

3. O0beKTHI U CPEACTBA UCCJIET0BAHHUS.

OOBEKTOM HCCNEAOBaHUS SIBISIETCS. ONBITHBIA CTEHJI C IPOMBIIUICHHBIMU
Hacocamu Turna K v muyraMu ¢ COOTBETCTBYIOIIEW KOHTPOJIBbHO-U3MEPUTEIIBHOU
arnmnapaTypou.

4. BbIBOIBI.
K 3amure maGopaTopHoil pabOThl CTYyACHT JIODKEH MPEICTABUTH 3arOJIHCHHBIN
otueT, hopMa KOTOPOTO MPUBEICHA HUXKE.



10

1- 6ak ¢ Bojoii

2- Hacoc

3- 3J1eKTPOABUTATEID

4- ocHOBaHHM e HACOCHOH YCTAHOBKH

5- 3a/IBMKKA HA BcachbIBaKIeM TPyoonpoBojae
6- 3aIBHKKA HA HATIOPHOM TPyOonpoBoIe

7- BaKKyMeTp

8- MoHOMeTp

9 — BogOMepHBIii y3ea




10 — 3aaBHMIKKA HA OOpaTHOM TPYOONpPOBO/IE

Puc.1 CxeMa ONBITHOIO CTEH/AA

2. PeFHCTpaHHH OIIBITHBIX JAHHBIX

2.1. lnameTtp BcacbiBawuero narpyoka d,. =40mu= M
2.2. JluaMeTp HANOPHOTO NATPYOKa d, =37.50mm = M
2.3. YncJjio 000poToB dekTpoaBUraTeass 290006 / mun

Tabauuna 2.1
NeNe HN3mepsiemble En. OIlBbI ThI
nn BeJIMYUHBI usmep 1 5 3 5
eHHA
2.4. | Mokazanus recl e

MaHomerpa Py,

2.5. | IHoka3zaHus

BOJOMeEpa:
Bpems t, c
Oo0bem BoabI W Ml
/)
2.6. | lokazanus KkBm

BaTTMETpa N,

2.7. | IHokazanus 8

BOJIbTMeTpa U

2.8. | IHokazanus A

amMnepMmerpa |




2.9. | Hoka3anus

(dpazomerpa cos o

2.10. | [Hoka3anus
CYEeTYHMKA

IJIeKTPO3HEePTHu:

Koxa-Bo oGoporoB | 06

AMCKA n

Bpewms t, c

3. O0paboTka pe3yIbTATOB ONBITA

3.1. [Inomaam "KUBBIX CEUCHU

- BO BcacbIBawIleM TpyoonpoBoae o, = m?;
- BO BCAChIBAaIOLIeM TPYyOONpoBoOIE o, = n?;
Tab6anna 3.1.
NoNe Boruunciisiembie DopMmy.Jibl En. OIIBIT BI
nn BeJIMYMHBI msmepenust | 1 | 2 | 3 | 4 | 5
3.2. | IlepeBoa mokasaHuii hy = P, *10° / pg , M

MOHOMETPA B BBICOTY re g =9.8Lu/c?

BOJSTHOI'O CT0.10a
o p =1000x2/ »°

3.3. | [IpousBoaAUTEIBLHOCTD Q=W/t mle

Hacoca alc
3.4. MomHocTh N, =8n/t, xBm
3.5. MommnocTn N, =1.73*10 73Ul cos ¢ kBm

Cpennsist CKOPOCTb TeYECHHUS

3.6. Bo Bcac.Tp-ne V,.=Q/o, mlc




3.7. B HanopH. Tp-1e V,=Q/o, mlc
3.8. Pa3nocthb V2_v2 M
CKOPOCTHBIX HAIIOPOB 29
3.9. IMosnblil HANIOP V2-v? M
H =y + =52
Hacoca
3.10. Cp.notpedJsiemast N =(N; +N, +N;)/3 kBm
MOIIHOCTh
3.11. | MoumHocTh Ha BaIy N, =pgQH1073 kBm
Hacoca
3.12. KIII Hacoca n=N,100/N %
H,m n,%




N, kBm

0 Q,xnlc

Puc. 2. PaGouyune xapakTepucTHKH Hacoca

TTOAIHCH CTYCHTA «evvnurniineinrineieieineineiesecnceacsasnecnscncncens
Lo 00 00 11107 G ) (e

« » 20 T.




JlabopaTopHasi pabora
MAPAJVIEJIBHAS PABOTA /IBYX OJJMHAKOBBIX HACOCOB MAPKH K-50-32-125

1. lesu u 3axa4u padoTHI.

enp paboThl — 1aTh 3HAHUS MO HM3MEHEHHUIO HAMOPHBIX M JHEPreTHYECKHUX
XapaKTepUCTHK HACOCOB IPHU HMX IMapajUIeIbHOM M IMOcieaoBaTeIbHON paboTe Ha
obmumit TpyOorpoBod. 3amada pabOThl — MOKa3aTh CTYJICHTaM KaK HM3MEHSIIOTCS
napameTpsl paboThl HACOCOB B CIIyYae WX MapauIeTLHOTO WU TOCIEA0BATEIIBHOTO
COCIUHCHMUS.

2. OcHOBBI TEOpPHH.

[Ipn mnapamiensHOl paboTe OAMHAKOBBIX HACOCOB MX MOJadya NPaKTUYECKU
YBEJIMYMBAETCS B 2 pa3a, a pa3BUBAEMble MU HANOpbl HE U3MEHSOTCS. B ciiyuae
[IOCJIEOBATENBHOTO COEAVMHEHUS JIBYX OJMHAKOBBIX HACOCOB MX HAIlOpPbI
YBEJIMYMBAIOTCA B 2 pasa, a 1oJa4ya 0CTaeTCsl HEU3MEHHOM.

3. O0beKTHI M CPEACTBA UCCIEIOBAHHUS.

OOBEKTOM HCCNEAOBaHUSI SIBJISIETCS. ONBITHBIA CTEHJI C IPOMBIIUICHHBIMU
Hacocamu Tuna K ¥ mmramMu ¢ COOTBETCTBYIOIIEH KOHTPOJIHHO-HU3MEPUTEIBHON
arnmnapaTypou.

4. BbIBO/BI.
K 3amure maGopaTopHoil pabOThl CTYACHT JIODKEH MPEICTaBUTH 3arOJIHCHHBIN
otueT, (hopMa KOTOPOTO MPUBEICHA HUXKE.
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1- 6ak ¢ BogoH

2- Hacoc Nel

3- 3J1eKTPOABUTATETH

4- ocHOBaHHME HACOCHOH YCTAHOBKH

5- Hacoc Ne2

6- 3aIBMKKA HA BcachbIBaKwlIeM TpydonpoBojae
7- 3aIBUKKA HA HATIOPHOM TpyOomnpoBoae

8- BaKKyMeTphbI

9- MoHOMeTPBI

10 — 3apBuM:KKA HA 0OpaTHOM TPYyOONpPoBO/IE

Puc.1 CxemMa onbITHOI'O CTEH/IA

2. Perucrpanusi ONbITHBIX JAHHBIX



2.1. luameTp BcachbIBaloLero naTpyoka d . =40umu= M
2.2. lmamMeTp HaAnopHoro narpyoka d, =37.50mm= M
2.3. Uncsio 000poOTOB 3J1eKTPOABUTATEIA 290006 / mun

Taoauua 2.1

NeNe HN3mepsiemble En. OIlbI ThI
nn BEJINYHUHDI usMep 1 5 3 2 5
eHus
2.4. | Ioka3anus kecl em?
MaHomertpa Py

2.5. | [Tokazanus CYETYMKA
JIEKTPOIHEPTHH:
Hacoca Nel
Koa-Bo oGopotoB 06
AHUCKA N,
Bpems t, c
2.6. | loka3zauus CYEeTYHKA
3J1eKTPOIHEPTUM:
Hacoca Ne2
Koxa-Bo oGopotroB | 06
JAUCKA N,
Bpewms t, c
P, keclcu?

m?




[ ]

0

Q,xnlc

Puc.2. BcnomorarenbHblii rpadgpuk coBMecTHOH padoThl IBYX OJMHAKOBBIX, Napajlie/JbHO
padoTarouux, HACOCOB

3. O6pabdoTKa pe3yJIbTATOB ONbITA

3.1. [Inomaam ;KUBBIX CeYECHHUM:

- BO BCachbIBaKWIIEM TPYOONpoBoae o, =

- BO BcacbIBaoIeM Tpy0onpoBojae o, = M
Ta6auna 3.1.
NeNe Beruucisiembie DopMmy.Jibl En. OIIBIT bI
nn BeJIHYUHBI U3MepeHust 2 13 14|5
3.2. | IlepeBoa noxa3aHui h, =P, *10° /pg, M
MOHOMETPAa B BBICOTY re g=9.81u/c?,
BO/JSIHOTO CT0J10a 0= 100012/ r°
3.3. | IIpou3BoAMTEIbHOCTD ITo Bcmomor. Mmile
Hacoca rpaguky ale
3.4. MouHocTh JJI.JB. N, =8n, /t; xBm
Hacoca Nel
3.5. MonrHocTh JJI.AB. N, =8n, /t, xBm
Hacoca Ne2
CpenHsisi CKOPOCTb TeYCHHUS
3.6. Bo Bcac.Tp-ne V. =Ql/wo, mlc
3.7. B nanopH. Tp-ne V,=Q/w, mlec
3.8. Pa3HocTh VZ-V2 M
CKOPOCTHBIX HATIOPOB 29
3.9. IosHbl1ii Hanop Vv2_y?2 M
H=h, +2 - o
Hacoca
3.10. | MomHocTh Ha Baly N, = pgQH1073 KBm

Hacoca




3.11.

KIII nacoca

n=N,100/05(N, +N,)

%

H, m n,%
N, kBm
0 Q,xnlc

Puc. 2. Padoyue xapakTepuCTUKH NPU NAPaJLIeJIbHONH padoTe IBYX 0AMHAKOBBIX HACOCOB

TTOAIMCH CTYICHTA tuvvriiinnrieineresennsessessscssnssssssnssssssnsscsnnne




«

»

Paboty npunsn




JlaboparopHasi padora
MNOCJIEAOBATEJIbBHAS PABOTA JIBYX OAMHAKOBBIX HACOCOB MAPKMU K-50-
32-125

1. leau u 3axa4u padoTHI.

Henp paboThl — 1aTh 3HAHUS MO HM3MEHEHWIO HAMOPHBIX M JHEPreTUYECKHUX
XapaKTepUCTUK HACOCOB IPHU HMX IMapajuIeIbHOM M IMOcieaoBaTebHON paboTe Ha
obmumit TpybornpoBoAd. 3amada pabOThl — MOKa3aTh CTYJICHTaM KaK H3MEHSIOTCS
nmapameTpsl paboThl HACOCOB B CIIyYae WX MapauIeILHOTO WU TOCIEI0BATEIIBHOTO
COCIUHCHMS.

2. OcHOBBI TEOpPHH.

[Ipn mnapamiensHOl paboTe OAMHAKOBBIX HACOCOB MX MOJadya IPaKTUYECKU
YBEJIMYMBAETCS B 2 pa3a, a pa3BUBAEMble MU HANOpbl HE U3MEHsAIOTCS. B ciydae
[IOCJIEOBATEIBHOTO COEAMHEHUS JIBYX OJMHAKOBBIX HACOCOB MX HAIlOpPbI
YBEJIMYMBAIOTCA B 2 pasa, a 1oJa4ya 0CTaeTCsl HEU3MEHHOM.

3. O0beKTHI M CPEACTBA UCCJIETOBAHHUS.

OOBEKTOM HCCNEAOBaHUS SIBJISIETCS. ONBITHBIA CTEHJI C IPOMBIIUICHHBIMU
Hacocamu Tuna K ¥ mmramMu ¢ COOTBETCTBYIONIEH KOHTPOIbHO-U3MEPUTEIBHON
arnmnapaTypou.

4. BbIBO/BI.
K 3amure maGopaTtopHoil pabOThl CTYACHT JIODKEH MPEICTaBUTH 3arOJIHCHHBIN
otueT, (hopMa KOTOPOTO MPUBEICHA HUXKE.
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1- 6ak ¢ BogoH

2- Hacoc Nel

3- 3J1eKTPOABUTATEID

4- ocHOBaHHME HACOCHOH YCTAHOBKH

5- Hacoc Ne2

6- 3aIBMKKA HA BcachbIBaKwlIeM TpydonpoBojae
7- 3aIBUKKA HA HATIOPHOM TpyOomnpoBoae

8- BaKKyMeTphbI

9- MoHOMeTPBI

10 — 3apBuM:KKA HA 0OpaTHOM TPYyOONpPoBO/IE

Puc.1 CxemMa onbITHOI'O CTEH/IA

2. Perucrpanusi ONbITHBIX JAHHBIX



2.1. IlmameTtp BcachiBawOLero narpyoka d,. =40mm= M
2.2. JlmameTp HanopHOro narpyoka d, =37.50mm= M
2.3. Yucsio 000poToB 3j1eKTpoABUTaTeast 290006 / murn

Taoauna 2.1
NeNe HN3mepsiemble En. OIlBI ThI
nn BeJINYHMHDI usMep 1 5 3 2 5
eHusA
2.4. | Moka3anus kecl em?
manomerpa P,

2.5. | Iloka3anus CYeTYHKA
3JIeKTPO3HEPTHH:

Hacoca Nel

Koxa-Bo oGoporoB | 06

AUCKA N,

Bpems t; c

2.6. | IHokazauus CUCTUYMKA
IJIeKTPOIHEPTUM:

Hacoca Ne2

Koxa-Bo oGoporoB | 06

JAHUCKA N,

Bpewms t, c

P, xeclcu?

M7




0 Q,xnlc
Puc.2. BcnomorareinbHblii  rpaguk  COBMeCTHOM  padoThl  JABYX  OJMHAKOBBIX,
MOCJIe/I0BATEIHLHO PAGOTAIOIINX, HACOCOB
3. O0paboTKa pe3yJIbTaTOB ONbITA
3.1. [Inomaam »KUBBIX CeYEHHUIi:
- BO BcacbIBalolleM TpydonpoBojae o, = wn?;
- BO BcacbIBalolleM TPpyOonpoBoae o, = n;
Tadauua 3.1.
NeNe Bruruncisiemble DopMmyabl En. OIIBITHBI
nn BeJIHYUHBI m3mepenns | 1 | 2 | 3 | 4 | 5
3.2. | IlepeBon noxa3aHui h, =P, *10° /pg, M
MOHOMETPA B BBICOTY re g=9.8Lu/c?,
BOJSIHOIO CTOJ102 0 =1000c2/ 21°
3.3. | [Ipou3BOAUTEIBHOCTH ITo Bcomor. m3le
Hacoca rpaguky ale
3.4. MonrHocTh JJI.JB. N, =8n, /t; xBm
Hacoca Nel
3.5. MounHocTh JJI1.JB. N, =8n, /t, xBm
Hacoca Ne2
CpenHsisi CKOPOCTb TeYCHHUS
3.6. Bo Bcac.Tp-1e Ve =Ql o, mlec
3.7. B nanopH. Tp-ne V,=Q/w, mlc
3.8. Pa3HocTh VZ-V2 M
CKOPOCTHBIX HATIOPOB 29
3.9. IosHbl1ii Hanop v2_y? M
H=h, +2 - 6c
Hacoca
3.10. | MoumHoCTb Ha BaJy N, =pgQH1073 KkBm
Hacoca




3.11.

KIII nacoca

n=N,100/05(N, +N,)

%

n,%

N, xBm




0 Q,nlc

Puc. 2. PaGoune XxapakTepUCTHKH NpPH IOCJIeA0BATEJbHOI padoTe ABYX OJMHAKOBBIX
HACOCOB

TTOAMMCB CTYIEHTA tvvvieiinnrieinnresesnsccsssscsssssssssnssssssnsscsanne
Lo 00 00 1117 0 G ) (N

« » 20 T.




