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O JABJIEHHWHU HA BXOIE
THAPOKONMUPOBAJBHOHW CUHCTEMbBI C JH®PEPEHLUHAJIbHBIM
HHJIHHIPOM

M. A, HEMHPOBCKHWH

(Ilpeacrasiaeno KadeApodl TeXHOJOTMH MAUMHOCTPOCHHH)

CxeMa paccMaTpuBaeMOH CHCTEMEI, KOTOPAs WHPOKO HPHMeHseTCs s
'aBTOMATU3ALMH METALIOPEKYIIHX CTAHKOB, H300paxkena Ha puc. 1.
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Puc. 1. Cxema ruapokondpoBajbho#i cuctemMsl ¢ autde-

PEHUHAJIBHEIM LHAUHAPOM ¥ OAHOKPOMOUHBIM 30JOTHHKOM:

I — caensiunil 30JOTHHK, 2 — KOPNYC 30/0THHKA, 3 — LUTOK,

4 — uuauHAp, 5-—rnopens, 6-— gpoccenb, 7 — Hacoc,

8 — npefoXPaHUTENBHO-TIEPEAUBHON Kaanan, 9 — pwyar Ko-
IIUPOBAABHOIO IyMNa,

1
SONOONN N

Hacoc, nurarouinfi cucremy paGouell KHIKOCTbIO, pa3BHBACT Ha BXOJe
'B cHCTeMYy jnaBJjenue p. Hpu stoMm cuctema norpebaser pacxoa Q..

Tlpr anaJuTHYeCKHX HCC/IeA0OBAHMAX TAKUX CHCTEM NPUHHMAIOT, UTO
JAasJIeHIe Ha BXOAe B cHCTeMY p==const [1,2 1 ap.], T. e. YTO yacTh pacxoaa
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., Pa3BHUBAeMOro HACOCOM, CJAMBAeTCs uepe3 MepeluBHON KjailaH, Xapak-
TEPUCTHKH CHCTEMBI, MOJYUeHHBle NPHU TAKOM [JOMYIIEHHH, HE NO3BOJSIOT
AHAJU3UPOBATh TpPOLECC KONUPOBAHHS B peXKUMax, NPOTEKALHX NpH 3a-
KPBITOM IlepejHBHOM KJanade. ITo3ToMy npepcraBiasier HHTepec OLEHKa Be-
JUYHHBl HHTEpPBAJa Pe:KMMOB KOMMPOBAHMSA, NPH KOTOPBIX JABJEHHE Ha BXO-
jle B CHCTEMY NEepeMEHHOe, U 3aBUCHMMOCTb BEJIMUYMHBI 3TOTO MHTEpBaJa OT
pPa3BHBAEMbIX CHCTEMOH CKOPOCTH KOMHDOBAJbHOIO ABHKEHHA V, HOMHHAJb-
HOIl IIPOU3BOJUTENBHOCTH Hacoca Quoy M HACTPOHKHM INEepesHBHOTO Kia-
naHa py.

Ecan npenebpeub yTedkaMu B THAPOUMJIHHAPE, CONPOTHRACHHEM TPyGo-
IIPOBOJOB H KaHaJOB KOIHUPOBAJbHOTO YCTPOHCTBA, TO IPH YCTAHOBUBLIEHCSH
TeMmepatype XHAKOCTH B CHCTEMe M OCTPHIX pabOuyHx KPOMKAX 30JOTHHKA
AJIsE paccMaTpHBAEMOll CHCTeMbl MOXKHO 3amHcaTh CJAeAyIoUIHe COOTHOIe-

Hus [6]:
Q. VF.(1—k)
" Qo . @
I, l/ B, 1 Q. , VFA|Y
poFok 1—k+[Q.. CQ, J
P [ﬂ L Qe r _},,h@; L (2)"
Py Q Q) pFkl—k
TIe fi — OTKpBITHE 30J0THHKA (pHc. 1);

F, — pa6ouasi maomans, nopuHs B nodaoctd I;

- , F
k — cooTHomenue padouux naoumaieir nopuns, k = ?1 ;

h,, Py, Q, — COOTBETCTBEHHO OTKDLITHE 30JI0THUKA, JAaBJEHHe 'HA BXOJe
H pacxoi, norpedaseMuil cucremoil npu V=0 u P.

1B — O
O6o3nauas
Pu 1 VEE_
pUFZk 1—*Fk ’ QO ,
h ) ¢
— ==/, Q = {, _1_7 =n,
}10“ QU pu
3anuceiBaeM ypasHeHud (1) u (2) B Buge
g—s 11—k
k
J== = (1—a)
V r+(q+s)?
n=I[s+q]*+r. (2—a)

Ha puc. 2 nsofpakeHsl xapaKTepHCTHYECKHE KPHBBIE CHCTEMBI, IIOCTPO-
€HHBI€ 10 ypaBHeHuaMm (l—a) u (2—a) aas x=0,5. Tam ke Havecena xa-
pakTepuUcTHKa HacocHoH craHuun MN,Z,. Yuactok MN,; coOTBeTCTBYeT 3a-
KPBITOMY NepeJMBHOMY KJalaHy. 3aBHCUMOCTb pacxola Hacoca @, OT AaB-
JeHust p Aas OOJbIIHHCTBA HACOCOB JiMHeHHas [3].

Hakmon nuunn MN) onpegeasiercs xo3h(HULHEHTOM YTeuek B Hacoce
H 3aKPBITOM MEPEJHBHOM KianaHe. Y4acToK Ni1Z; COOTBETCTBYET pEXHMAM
KOMHPOBAHHS C OTKPHITBIM MEPeJHBHHIM KJAalaHOM MNpPH JONYLIEHHH, YTO
AaBJeHHE, NOALEPXKUBAEMOE KIANAaHOM, TPHMEPHO INOCTOsiHHOe. PaGouue
TOYKH CHCTEMBI ONpeNesslOTCs IepecedeHHeM XapakTepPHCTHUECKUX KPHUBBIX
CHCTEMBI C XapaKTePHUCTHKOH HACOCHOH CTaHIMH.

PaccmoTtpeB piHc. 2, MOXKHO cienaTh caeAyIOUlie BBIBOALL:
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© Puc. 2. XapakTepHCTHUeCKHe KPUBbIE THAPCKONMPOBAIBHOH CHCTeMbl ¢ JM(pQepeHLHATbHEM IHIHHAPOM
I O/LOKPOMOUHBIM 30JOTHHKOM W XaPaKTePHCTHK& HACOCHOH CTaHUHH.
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I. ¥ paccMarpuBaeMoil THAPOKOMHPOBAABHON CHCTEMbI BCErja HMeeTCst
HacTb PEXKUMOB paboThl, COOTBETCTBYIOIWMY YyuacTky MN|, T. e. nporeka-
FOUIMX IIPH NI€PEMEHHOM [aBJEHUH.

2. B 3aBHCHMOCTH OT KOHKPETHBIX [apaMeTPOB T'HAPOKOMHPOBAABHOI
CHCTEMBI, NPOH3BOJAUTENBHOCTH HacoCa M HAacCTPOHKH IPEeAOXPAHUTEJIbHOTO
K/JanaHna MOXKHO NOJYYHTb TY HJH HHYIO BEJHYHMHY JHHEHHOrO Y4acTKa CTa-
THYECKOH XapakTepHCTHKH CHCTEMbI (T, ¢. Y4aCTKa, COOTBETCTBYIOLLEro

£ _ const).

Py
CpasuuBass MNZ u MN,Z,, Bunnm, 4To 4eM BEBILIE 1aBJCHHe HACTPONKH

NPEAOXPAHUTENbHOTO KJamaHa (MpH NPOYHX HEH3MeHHBIX (akTopax), Tem
GoJbIIas 4acTb PEKUMOB IIPOTEKAET NMPH NMepPEeMEeHHOM JaBJeHUH.

3. CpaBuuBast paboTy CHCTEMBI C HACOCHOH CTaHUMeH, UMelollell Xapak-
TepucTeKy MN,Z, u cranuuell ¢ xapakTepucTuroi MoNoZy, BUIHM, UTO UeM
Gosbuie NTPOH3BOAHTENBHOCTh Hacoca (IPH NMPOYHX HEH3MEHHHIX (hakTopax),
TeM OoJibllasi YaCTh PEXUMOB KONHDOBAHHS HPOTEKAET NOPH OTKDPHITOM
KJaanane, T. €. HpH p ==const, Ho npH A060H NPOU3BOAUTENLHOCTH HACOCA
CYHIECTBYIOT PeXXHMBl KONHDPOBAHMSA, NPOTEKaKIIUe [IPU IePeMeHHOM JaBJje-
HUH HA BXOJE B CHCTEMY.

4. Ilpyu anmanu3e AMHAMHUYECKHX CBOHCTB CHCTEMBI, KPOMe TAKHX HEJH-
HEHHOCTEl CTaTHUCCKOH XapaKTepUCTHKY, KakK 30Ha HeuyBCTBHTEJAbHOCTH,
HacblLIeHKHe 1 Jp., HeOOXOAUMO YUHTBIBATh H3JIOM XapaKTePHCTHKH, BHI3BAH-
HbIH MepexojoM OT pexKHMOB, INpPOTEKAIOIAX NpH p = const, x pexumanm,
COOTBETCTBYIOIINM Y4aCTKy XapaKTepHCTHKH MN.

s 10T, 4TOGLI OLEHHTh, KaKas YacTb PEKMMOB KONHDOBAHUSA CHCTe-
MBI COOTBETCTBYET M€pPeMeHHOMY JaBJIEHHIO Ha BXOoie. BBeleM kK03(pdu-
LHEHT =
- }Slrnaxl -+ S"" (3)
S == ey

!Smax" + ISmaxl

Vi Fyk

rie

’ max

Smax - QU ’
V. e — MaKCHMaJbHOE 3HAYEHME CKOPOCTH KOIHPOBAHMS, PasBUBAEMOe
CHCTEMOH B OTPUUATE/JIBHOM HampapJaeHHH (puc. 1) npu P = 0

Vi Fok
Q,

Vi — cKOpOCTb KONHPOBaHUS, COOTBETCTBYIONAA TOUKE H3JI0Ma XapaKTe-
PHCTHKH HacocHOH crtaHuMu (Touka; N Ha puc. 2) mpu P = 0;

1s
s o VIHHXF:)k .
max QO 4
V' — MakCHMaabHAf CKODOCTh KONHDOBAHUS, pa3BUBAEMAH CHCTEMOM
p

max

B [OJIOXHUTEABHOM Hampas/JeHuu (puc. 1) npu P, = 0.
SHaueHue S .. MOXKHO ONpeneJuTb H3 ¢opmyaw (1l —a), mosaras, 4To

Fr==0wuj— co.
Toraa s, =—¢’; yunteiBasi, yto npu r==0 g /= co BeJHYHHA H
QHOM 1
—how, —
Q,
rie Quou — PACXOI, Pa3BHBAEMELl HACOCOM TPH MAKCHMATLHOM padouem

JABJEHHU Pmax, AONYCKAEMOM /IS JaHHOTO HACOCA;
7 — OOBLEMHBIH K.II. 1. HACOCA NPH Prmax.

X

TaKxke OJMH3KA K HYJI0, onpejaeasem ¢ =
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OxoHuarenpnoe BEpaxenne 1is S,

Sr'nax R .&’_QM_ _1_ . (4)
Q
Buipaxxenne aag s. noiyuaem u3  ¢opmyan (2—a), noxaras, uto
r=20, a n:nﬂzg’i,
Py o
. Sy = V Ny — Qu. (5)

Jlast T0ro, 4TOGH ONPEARJHTb ¢y, COOTBETCTBYIOIIEE TOUKE H3JA0MA
XapAKTEPHCTHKH HACOCHOH CTAHLMH, BOCNOJAb3YEMCS 33BHCHMOCTBIO Pa3BH-

H

BA€MOro HacocoM Ge3pasMepHOro pacxoja —- oT 6Ge3pasMepHOro xe 1aB-
0

xema 2 [6]

p() Q Q 1 , 1
H:__H@_[_._i_po (*_I)J. (6)
Q, Q, 7 Py Pmax \ 7 ]
Ilpunumas 8 dopmy.ae (6), uro P _ iy, noayuaem u3 (35) u (6)
Py
r-Qm[l m(l ]
Siu=Vnu—F"> | ——n, /7| =—1) |. 7
4 Q L7 paws Vo ) )

Hast T0r0, YTOOBL ONPEIeNHTh Smax B QopMyJe (2—a), moJaraeM, urto
r=0;n=n, s=gq [6].
Torna

. 1
Smax = _‘2— 'l/ y. (8)

Vs ypasrenuii (3), (4), (7) u (8) caeayer

— 1
1+Vmp%;ﬁn
max ] . (9)
0,5 k}_ QHOM _L L
Qu 7 1’/ y
Eciau npene6pedr yreukamu B Hacoce, TO =1 u

1

£ —

e = . 9—a)
Qoo 1 (
0,04 22—
Qo 1/’111
O603HauuM ’ ] L
q — _QL HU - & — I&g _’i
! Qrzon ' Qo fﬂp Py’

rie fip— NJOWIAAb CEYEHHS APOCCENBHOTO otBepcrHst 6 {puc. 1).
Torna ypaBHenne (9—a) MOXKHO 3aNHCaTh B BHIE

e = : . (10)

7. 1
0,5+ 2% . ——o
bV ng

== 1, CTPOMM 3aBHCHMOCTB ¢ OT ¢, AJAS Pa3/Hu-

Py

P

Ilpunumasa ny, = 1;

12. MaBectun TITH, 1. 114, 177
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Ma KOMHPOBAaHHs, IIPH KOTOPOM JaBJeHHe 1fa BXOJe B CJACHAULYIO IMIPOCH-
CTEMY HepeMeHHOEe, COKPAulaeTcs ¢ YBeJHYeHHeM ¢, H YMEeHbIUEHHeM fy,.
BMmecre ¢ TeM 3Ta 06.1acTh AOCTAaTOYHO BeJHKA.

HBIX P, T. €. AJdA Pas/JHUHBIX . Kax BuaHO u3 puc. 3, obaacte pexH-
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Puc. 3. 3aBHCHMOCTb BeJHYHHDI MHTEP-

BaJa pPeXKHMOB KOMUPOBAHUS C nepemMeH-

HbIM JaBJeHueM HA BXOJe B CHCTeMY €

0T OTHOCHTEALHOrO Pacxoja Hacoca ¢y

W paouell NI0MATH APOCCEALHOrO OT-
BEPCTHA frp.

Tlo3TOMY pacueT cTATHUECKUX XApaKTePHCTHK THAPOCHCTEMBI HEOGXOH-
MO BCCTH JJ5 BCeX PEXUMOB, HE HCKIIOUas PEXHUMBI C MEPEMEHHBIM AaBJje-

HHEeM Ha BXOJAe B CHCTEMY.
MeTofHKa TAaKHX PacueToB [js MOPLIHEBBIX THAPOABHraTendeH paspa-
Gorana J1. C. Bponom u E. A. Lyxaunopoi [4], a 174 c/IeASLLHAX THPOCHCTEM

ocBellena B pabotax aBTtopa [5, 6].
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