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K PACUETY BEJIMYUUHBI BAKYYMA
B CTPYUHBIX AIIIMTAPATAX BAKYYMHBIX YCTAHOBOK

Kanaunatel TexH. Hayk, qouentsl KPABILIOB M. B., KPABLIOB A. M.

Benopyccxuil 2ocyoapcmeennulil azpaphvlii MEXHUYECKUL YHUSEPCUMen

YHuBepcaabHbIe BaKYyMHBIC YCTAHOBKH, B KOTOPBIX MCIIOIB3YIOTCS JIOTIACT-
HOH HAacocC M CTPYHHBIA anmmapar Ui CO3JaHusl BaKyyMa, HAXOAST MPUMEHEHUE
B Pa3IMYHBIX OTPACISIX MPOMBIIUICHHOCTH. DTO YCTAHOBKH ISl OOCCIICUCHUSI
CaMOBCACBhIBaHUS W YBEJIMYCHHUS BBICOTHI BCACBIBAHMS JIOMACTHBIX HACOCOB,
LHMPKYJSIITUOHHBIE CAMOBCACHIBAIOIIME YCTAHOBKH ISl BAKYYMHOT'O BOJOOTIIMBA
¥ BOJIOIIOHIDKEHHUS, BaKyyMHBIC JE€Ta3aTOPhl CTAHIMKA BOJOIOATOTOBKH H T. 1.
MeToap! U TEXHOJIOTHH MPUMEHEHUS JaHHBIX YCTAHOBOK XOPOILLO U3BECTHHI [ 1, 2],
OJIHAKO METOJUKH PACUYCTOB MX OTACIBHEIX 3JIEMEHTOB (B YaCTHOCTH, CTPYUHBIX
anmnapaToB) HYXKIAIOTCS B Pa3BUTUM W HAYyYHOM OOOCHOBaHWU Ha OCHOBE JKCIIe-
PUMEHTAIBHBIX UCCIICIOBAHUH.

OO6pameHne K UCIIONMb30BAHUIO PE3YIIHTATOB SKCIIEPUMEHTAIBHBIX HCCIIEIO-
BaHM 00YCIIOBIUBAETCS TEM, YTO JO CHUX MOP OTCYTCTBYET aHAIUTUYECKAS TE€O-
Py, TTO3BOJIAIONIAsA JaTh OCHOBHI JUISI TOYHBIX PacueTOB CTPYWHBIX amlaparoB.
Jlyis pa3inuyHBIX. MPOIECCOB, MPOUCXOMANIMX MPH MX padoTe, 1O CHUX TOp He
HalIeHbl 00MIKe 3aKOHOMEPHOCTH, XOTS €CTh 00Iie ypaBHEHHS THAPOAUHAMH-
KH, B KOTOPHIX 0003HaYEHBI BCE JIEHCTBYIOMUE CHIIBL. 711 TAKUX CIIOKHBIX TPO-
[IECCOB, TNI¢ MEHCTBYIOT BO B3aMMHOW CBSI3M MHOTHE CHJIBI, a PacUETHBIC mapa-
METpBI 3aBHCAT OT MHOXECTBAa B3aUMOCBSI3aHHBIX (PaKTOPOB, CPOPMYIHPOBATH
HaYyaJIbHBIE W TPAHUYHBIC YCIOBHS ISl PEIICHUS OOUIMX YpaBHEHWM THUIPOIHU-
HaMUKH TOKa HeBO3MOXHO. [loaToMy B apceHane cpeicTB MCCIIeOBAaHNN OCTa-
€TCsl UCTIBITAHHBIN METO]T SKCIIEPUMEHTATBHBIX THIPABINUYECKUX UCCICIOBAHMM,
MpH KOTOPOM BBISBIISIFOTCSI BCE (PAKTOPHI, BIUSIOMINE HA MCKOMBIH PacYeTHBIN
napameTp CTpyHHOTO ammapara, OIpeaessieTcsl psll He3aBUCUMBIX [IEPEMEHHBIX,
BIIMSTIONIAX HA XOJI MPOIIECCa, UCCIICTYETCS OMBITHBIM ITyTEM BIHSHUE BETMIHNHBI
K10 U3 HUX JUIsl pa3IMYHBIX YCIOBUM MPU MOCTOSHCTBE OCTANbHBIX.

B crathe paccMmarpuBarOTCs CTpyHHBIC ammaparthl IS CO3MaHUS BaKyyMma,
B KOTOPBIX B KaueCTBE AKTHUBHOW CpPEIbl HCIIOIB3YETCS BBICOKOCKOPOCTHOM
MIOTOK BOABI (paboueit kuakoctu). IIpu MpoOeKTUPOBAHUM TAKUX THUAPOCTPYH-
HBIX almapaToB OCHOBHBIMH PAacUYCTHBIMU TapaMeTpaMH SIBJISIFOTCSI pacXojl pa-
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Oouelt sxuakoctu Q, M BenMYMHA co3daBaeMoro Bakyyma h,. VccnemoBanus
MO TOHMCKY PAcUeTHOHN 3aBUCHMOCTH JAJIsl ONpEAeICHUsl pacXxoaa padoder xun-
kocth Q, ObuM mpeactabieHsl B [3]. Llenp HacTOAMMX HMCCIEIOBaHUN — yCTa-
HOBHUTB 3aBUCHMOCTH CO3/1aBAEMOT0 B THIPOCTPYHHOM ammapare Bakyyma h, ot
psiia KOHCTPYKTUBHBIX U THAPOJMHAMHYECKHIX ITaAPaAMETPOB.

Jnst DoCTHKeHHMs TTOCTABIEHHON LEeNN OBUIM NMPOBEAEHBI SKCIEPUMEHTAIIb-
HBIE HCCIIEJOBaHMsI HAa OIBITHOH YCTaHOBKE, NpEACTaBICHHOH Ha puc. la.
B nporecce ucnbitannii npuMensn 0e3audPy30pHBII THIPOCTPYHHBIN amnma-
par ¢ yAJMHEHHOH TOPJIOBUHOM M COIUIOM B BHJE AMadparMbl C KPyTibIM OT-
BEpPCTHEM M TIPSMOYTOJNBHBIMH KpoMKamu (puc. 16). OGocHOBaHHE KOHCTPYK-
LMY IPUHATOTO THAPOCTPYHHOTO anmnapara npeacTaBiIeHo B [3].

10

Puc. 1. DxcriepiMeHTalIbHAs YCTAHOBKA: @ — CXeMa yCTAaHOBKH; O — TO K€ THAPOCTPYHHOIO
anmapara: 1 — mUTaTenbHbIH 0aK; 2 — IEeHTPOOESIKHBII HAcOC; 3 — MAaHOMETD; 4 — IIapOBHIN KpaH,
5 — nopatomuii TpyOonpoBo; 6 — CYETUUK BOJBI; 7 — BAKYYMMETD; 8 — THAPOCTPYHHBIH ammapar;
9 — mpuemusIii 6ak; 10 — cuBHOU TpyOOonpoBox; 11 — quadparma; 12 — BakyyMHast Kamepa;
13 — kamepa cmerenus (ropioBrHa); H, — reomerpuueckas BbicoTa noasema; h, — Benmumunna
«3aTMBaY» HACOCHOH yCTaHOBKH; Z — IPOTUBOHATIOP; P./py, P,/pY, Pu/py — yAeTbHOE NaBIeHIEe
B CEUCHMSIX Ha BBIXOJIEC M3 LIEHTPOOEKHOTO Hacoca, Ha BXOJIe B TMAPOCTPYHHBII ammapar
1 B €T0 IPHEMHOH KaMepe COOTBETCTBEHHO; Q,, — pacxo pabodei KIIKOCTH;

d,, d., dy, d. — qMameTp MOABOASAIIEr0 TPYOOIPOBOA, COILIA, BAKYYMHON KaMephl
1 TOPJIOBHHBI COOTBETCTBEHHO; L — IUTHHA TOPIOBHHEI
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Ha puc. 1 mokaszaHpl XapakTepHbIe CEYCHHS JUIsl COCTABIICHUS ypaBHEHHI
OayraHca yIeNnbHBIX dHepruit (ypaBHeHHI bepHyum) u ypaBHeHn OanaHca pac-
X0710B (ypaBHEHUH Hepa3phIBHOCTH MOTOKOB): 0-0 — cevueHue Ha BBIXO/IE IOTOKA
u3 Hacoca; 1-1 — Ha BXoJie B TUAPOCTPYHHBIN amnmapar; 2—2 — Ha BBIXOJIE U3 CO-
ia auadparMel; 3—3 — Ha BBIXOJIC U3 KaMepbl CMEIICHUs THAPOCTPYHHOTO arl-
napara.

Ha s¢dextuBHOCTS paboThl THAPOCTPYHHOTO ammapara BIHSIIOT XapaKTepu-
CTHKH HACOCOB M TOjaromiero Tpyoonpososa (puc. la). AHaTUTHYECKUE XapaK-
TEPHUCTUKHU JIOMACTHOTO HACOCA ¥ TMOJAIOUIETO TPYOOIIPOBOAa UMEIOT CIEIyFO-
MUK BUI:

P,
PY

=3, -a,Q, —a,Q;; @)

P 2
p_gp:ao_lep_bZQp’ (2)

rae P./(pg) — yaenpHoe naBiaeHue B cedeHud 0—0 Ha BBIXoze U3 Hacoca; P,/(pQ)
— yHIenbHOE JaBlICHUE B ceueHUMU l1—1 Ha BXOjE B THAPOCTPYHHBIN ammapar;
Q, — pacxop paboueil )KHUIKOCTH; ag, a1, 2, D1, D, — MOCTOsIHHBIE KO3DPUIHCH-
ThI (89 — MAKCHMaJIBHBII cTaTHdeckuii Hamop npu Q, = 0).

Takske MOKHO 3amucaTh

&Z&_hf 0-17 3)
P9 PY
rae N oy — MOTepH Hamopa B MOJAMONIEM TPYOOMPOBOJEC MEXIY CCUCHUAMH
0-0 u 1-1 (puc. 1a).

XapakTepUCTUKN JIOMIACTHBIX HACOCOB 3aJAlOTCS 3aBOJIOM-H3TOTOBUTEIIEM,
XapaKTePUCTHUKA TOJAOMEro TpyOompoBoga 3aBUCUT OT €r0 I€OMETPUUICCKUX
Y THIPABIMYCCKUX MAPAMETPOB, a TAK)KE BHJA M KOJIUYECTBA MECTHBIX COIPO-
TUBICeHMI. Bce mokasarenu onpenesstoTcs ¢ MOMOIIBI0 W3BECTHBIX THIIPABIIHU-
4ecKuX (OopMydI I pacCueTOB MOTEPh HAMOPA 10 JUIMHE U MECTHBIX MOTEPh Ha-
mopa.

[Ipu - mpoBeneHUH OSKCIIEPUMEHTANBHBIX HCCIEOBAHUN THIPOCTPYHHBIX
arnmapaToB U3MEHSUIH CICAYIONNE OCHOBHBIC TTapaMETPHI:

e nuameTp orBepctust coma d., xkoropsrit cocrasmsa 0,004; 0,006; 0,008;
0,01 10,012 ™m;

e JUTUHY TOPJIOBUHEI L., koTopas m3mensace ot 0,07 mo 0,85 m;

e BeNIMuUHY nipoTrBoHanopa Z: 0,4; 0,8; 1,2 u 1,6 m.

OnbiTHAs HACOCHAsE YCTAHOBKA, COCTOSAIIAS M3 JIBYX IMOCIEIOBATEILHO CO-
€IMHEeHHBIX IIEHTPOOEXKHBIX HacocoB 2 (puc. la), oOecrieynBana CTaTHYECKUA
Hamop 1o 65 M. JluameTpsl mojaroriero Tpyoomnposoaa d, Ha BXone B THIPO-
cTpyiHblid ammapat cocrasmsuid 0,0167 u 0,0360 M; nuamerp BaKyyMHOM
kamepsr d,, — 0,05 m.

[MapaMeTpbl M XapaKTEPUCTHUKH SKCIEPUMEHTAIBHON HACOCHON YCTaHOB-
ku (HY) ¢ pasnuunoii kOMOMHAIIMEH HACOCOB M TPYOOIPOBOIOB MPEICTABICHBI
B Tabm. 1.
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Tabnuya 1

) —
228 - : 2| |8 |58
288 ¢| & s | 5] & |<S|<| 2| 5|28
1|2 |371] 4600 0 4630 |17000000|15,25|16,7 | 22,4 | 1,30 | Opr-

CTEKJIO
2 | 2 |65,0 | 34100 | —3910000 | 34400 |-3010000| 21,2 {36,0| 25,3 | 2,18 | Cranp
3 | 2 | 650 | 34100 | -3910000 | 39400 | 24580000 | 15,25| 36,0 | 25,3 | 0,996 | Cranp
4 | 2 | 65,0 | 34100 | —3910000 | 39700 19000000 21,2 | 36,0 | 25,30 | 1,06 | Cranb
5 | 2 | 650 | 34100 | -3910000 | 40200 | 23400000 | 27,3 | 36,0| 25,3 | 1,00 | Crams
6 | 1 |43,5 29908 0 27150 | 13800000 | 21,2 {36,0| 16,3 | 1,02 | Cranb
7 | 1 |435]| 29908 0 43030 | 19900000 | 15,25 | 36,0 | 16,3 | 0,740 | Opr-
CTEKJIO
8 | 1 |435 29908 0 36000 | 22500000 | 21,2 | 36,0 | 16,3 | 0,792 | Cramp
9 43,5 | 29908 0 43745 | 14250000 | 27,3 | 36,0| 16,3 [ 0,778 | Cramp
[pumeuanne. ['OpIOBHHBI U3 OPTaHMYECKOTO CTEKJIA COCTABILUIN U3 OTICIBHBIX dJIEMEH-
TOB JumuHOH 0,07 M.

B xo/€ 3KCIeprUMEHTAIBHBIX HCCICIOBAHUN ONPEACISIIA 3aBUCHMOCTh Be-
JIMYUHBI CO3JaBa€MOT'0 BaKyyMa hB OT pa3JIMYHBIX ITapaMETpOB, B TOM UYHUCJIC
U3MEHSEMBIX JHaMeTpa OTBEpPCTHs comia . WM BEIMUMHBI MPOTHBOHAIOpa Z.
JIst TpOyKTHBHOTO aHAINW3a W CHCTEMATH3AIlMH OTBITHBIX JAHHBIX, a TaKKe
KOMITAKTHOTO TIPEICTABICHUS PE3YJILTATOB MCCIICIOBaHUI BHAYAJIE pacCMaTpH-
BaM ciy4aii, korma Z = 0, a 3aTeM BBISBJISUIM 3aBHCHMOCTH PACUETHBIX Iapa-
METPOB NpH yBenuueHud Z. TakKe MPU aHAIN3€ BIUAHHS THAMETPa OTBEPCTHS
corta 0, MpUHUMANK €ro MakCHMallbHOEe 3HaueHue, koraa d. = d., u 3HaueHue
d. — 0. Takum 00pa3oM, B MPHHATEIX YCAOBHBIX 00O3HAYEHHSIX HIDKHUM HH-
nekc «0» 03HAyYaeT, YTO BEJIMYUHA omnpeerneHa nmpu Z = 0, BepXHUii HHIeKe «0»
O3HAYaeT, YTO BEJMYMHA onpeneneHa npu d. — 0, BepXHUM MHAEKC «Max» —
BeNnuMHa Halinena mpu d. = d..

B pesynbrate 00pabOTKH pe3yIbTaTOB MOJYYEHO CIAEAYIOIIEe ypaBHEHHUE:

K

h, =K2,, [AS—C—BJ, 4)

rae KO, — ynenpHas KHHETUYECKass SHEPTHUA B COIUIE (CKOPOCTHOM HAIop).
0
__ K9y
c0 0 max >
1+ KDY /KO

2 2
d=—a74 8] L 97.8% g 373/ |,
d d d

K K K

B=0,170 d, ,
d

1
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CormocTaBieHle PacyeTHBIX MO (4) M ONBITHBIX JAHHBIX MPEICTABICHO Ha
puc. 2.

heo, M T T T he(): M T 3 T
e e -HY 1 O -HYB
8- s =T x | X-HY2 [| < O-HY7 |
6 T e a-Hvs | Y (i A-HYB ||
‘. featra @ O-HY @
41 o La-ws b SN -
24 | =g = — =l
0+ ; | ?
i
_2 .vtf-!
444 !
g v
8! | | | | | | ! | | | I | | | | ] ! ! | |
0 0,005 0,010 0,015 0,020 dc,m 0 0,005 0,010 0,015 0,020 dgm

Puc. 2. 3aBucumocts hyy = f(d.): nuHnm — pacuer mo (4); TOYKH — OIBITHBIC TAHHbIC

Ha ocHoBanwm anamusa rpadukos 3aBucumoctH hyo = f(d.) Ha puc. 2 MoxHO
clenaTth CIEAYIOIME BBIBOABL. Bo-TepBBIX, KpUBBIE MMEIOT MaKCHMYMBI, YTO
CBUJICTENILCTBYET O BO3MOYKHOCTH ONTHMH3AIUH PACUETOB THAPOCTPYHHBIX aIl-
MapaToB BaKyyMHBIX YCTaHOBOK. BO-BTOPHIX, MIPH CTPEMIIEHHUH AWaMETpa CoILIa
d. kK OOJNBIIMM 3HAUCHUSM BEIIMYMHA BaKyyMa Ngo CTPEMHTCS K HYJIO, a TpH
crpemiieHrr d. K MaJibiM 3Ha4YCHUsIM Ny JOCTUraeT Hylis, a 3aTeM HMPUHUMACT
OTpHIIATEIbHOE 3HAYCHHE, T. €. BOSHHKAET MaHOMETPUUECKOE AaBIIEHUE, JTOCTH-
raroriee MakcCuMyMa npu 0€CKOHEUHO MaJjlbIX 3HaYeHUsIX J..

st mprMeHeHus B IOJTHOM 00bheMe ypaBHEHUs (4) clieayeT OnpeIeuTh Me-
Toa Bhuucienus Bemuunn KDY u KON, Onpenenum emuuuny KDY ¢ mo-

MOILbIO YpaBHeHUs bepHyium, cocTaBieHHoro st cedenuit 1-1 u 2-2 (puc. 1a).
IIpeneOperast CKOpOCTHBIM HALIOPOM B ITOJAIOIIEM TPYOOIPOBOAE, OTYUNM

Py

:K900 _hao +(hf1—2)oa (5)
pg

rae ¢y, — moTepu Hamopa B coruie Mexay ceueHusMu 1—1 u 2-2 (puc. la).
K dopmyrne (5) no6aBuM ypaBHEHHE, TIOTYyUYCHHOE TTPH 00pabOTKE OMBITHBIX
JaHHBIX

0,812
Py

(hfl—z)o =115 —+ hBo : (6)
P9
st eiryyast d. = 0 ypaBaenust (4) u (5) mpeoOpasyroTces K CIeayoIeMy BHIY:
hBO = _BK9CO’ (7)

a, =K3,, + BKD, +1,15(a, - BKD,,

)0,812 ‘ (8)

pu 3ananuex B u ao w3 (7) u (8) naxoaum KD°, (tabn. 1). ITpu ompene-
neHun 3aBucumoctH it KD GymeM paccykaarh CIEAYIOHM 00pa3oMm:
[OTEePH HAIOpa B CTPYHHOM 35ieMeHTe Nfq1_3 OMpeIesioTest BEHInuHO# P,o/(pg) =
=ap - le:;ax - by (Q,;“""x )2 U BMecTe ¢ TeM npomopunonainsael KO, Torma
MOKHO 3aIIiCaTh
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L EKDM™ ©)

P9

rae & — Ko3QUUUEHT NPONOPLUOHANBHOCTH, KOTOPBIH B COOTBETCTBHH C
ONBITHBIMU JaHHBIMU [UIsI PacCMaTpPUBAeMOIO ciydash ONIpeNeNeH Kak & =

= 105, 2cof / 035; ®; ¥ ®¢ — IIOLAAN OTBEPCTHUS TOPIOBUHBI M COTLIIA COOTBETCT-

BEHHO.
Takum o6pazom

_ KDY,
1+ K, 2902/ (QE)”

Qu = 290’ KD . (11)

K3, (10)

rie

Vurem Takxke, 9T0

Q= \290’KD,, . (12)

ComoctaBiennsi pacueTHBIX M0 (10)—(12) ¥ ONBITHBEIX MaHHBIX MPEICTaBIIC-
HbI Ha puc. 3 u 4.

K3c0v M KecOy M\I
- *-HY1 | - HY3
20 4 i T . | % -HY2 ~ 20 +— b 1 ] |
o -HY6 | y A O-HY7
Lo % X |
|
10 5% ® 10 l_ o A
G o a
= 2}
0 + + !- — H T
D 4 i 1 I + —_—
0,005 0,010 0,015 0,020 d., ™ 0,005 0,010 0,015 0,020 d m
KSCO! M Kacl), M‘
| ®_HY4 m-HY5
20 1 1By r - 4 ! 20 1 i 4
L a-HY8 . O-HY9
.
01— . | 10 (=N |
A @ E
| A ®
| } 1 ; ot ! ! T =
0,005 0,010 0,015 0,020 d,m 0,005 0,010 0,015 0,020 d¢, m

Puc. 3. 3aBucumocts K3 = f(d..): nuauun — pacuer no (10); TOUYKH — ONBITHBIE JaHHBIE

Anamm3 rpa¢uKoB Ha puC. 3 TOKA3bIBAaeT, YTO MAKCHMAaJbHbBIE 3HAUCHHS
KDy Habmonatorest npu crpemienuu d. k Hymo. W, Haobopor, npu yBennye-
uun d. 3Hauenns KD, YMEHBIIAIOTCS ¥ B KOHEYHOM WTOT'€ HAYWHAIOT CTpe-
MHTBECSI K HYJIO, YTO TOJHOCTBIO COTJIACyeTcsl ¢ (M3MYECKUM CMBICIOM H3Y-
4aeMOro Iporecca M HOATBEPXKIACT KOPPEKTHOCTh MOJIYYECHHOH pPacdeTHOM
3aBucumocTH (10).
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Quol Q™ | sV s e — —

LI Lk » o &
0.8 AR Pl o il . 08 - : o
" g ax* 3 &7 B
!
o
0,6 f L e | L o 06 1 74 : |
L . -HY || ¢ d ©-HY 6
oy 4 X -Hy 2| {7 O-HYT
04 i fal? la -y 3l 04 - /2, la-Hys
- o - Hy 4 O-HY9
[ A = - HY 5|
0.2 +—FA e — i - | 02 +
0 == | | | | 0 == I | | | |
02 04 06 08 dJfd™™ 02 04 06 08 dJd™

Puc. 4. 3asucumocts Qo /Qp™ = f(d /d™):

svuHuY — pacyet 1o (11) u (12); Touku — ONBITHBIC TaHHbIC

PacuerHbre GpopMyItsl I M3MEHSIOIUXCs 3HaUeHu Q, u h, ¢ Bo3pacTanu-
eM Z MOXXHO HOJIy4dTh HA OCHOBAHMH aHAJM3a COBMECTHOM paboThl TpyOompo-
BOJIa M HACOCHO yCTaHOBKH (pHC. 5).

p/pgv hf !
|

I dhy |
ay
; hy
I firo
dz
|
H;
! ! ! 1 =
@ QP QpO Q

Puc. 5. K pacuety pacxona paboueii xuaxoctu Q,, npu H3MEHEHHH IPOTHBOHAIIOpa Z:
1 — xapakTepucTuKa HacOCHOM ycranoBky P,/pg = f(Q,); 2 — xpupas conporusnenuii hy = f(Q,)
HpH JeicTBUY NpoTHBOHANopa Z; 3 — kpusas conpotusnenuii hy = f(Q,,) mpu Z = 0;
A — pabouasi TOYKa HACOCHOH YCTAHOBKH IIPH JCHCTBUH IIPOTHBOHANOpA Z;
A — pabouas Touka HacOCHO# yctaHOBKHU mpu Z = 0

[TepBas npousBoanas ot P,/(pg)

b _ M 2n0. (13)
pg  dQ, ’
Ananmsupys puc. 5, Haitnem
dh, =a,dQ, +2a,0,,d0, - a,dQ; —dZ. (14)
N3 (13) momyanm
dh, =dQ, (-4, - 24,0, ). (15)
U3 (14) u (15) nomyunm
dZ =2a,dQ, + 2a,0,d0, +2a,0,,d0, - aza’Qj. (16)

[Mocnennum unenom B (16) mpeHeOperaeM M Iocie WHTETPUPOBAHUS TI0-
TydaeM
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Z= 2611 (on - Qp) +a, (Qjo - Q,f) + 2a2Qp (on - Qp)' (17)
[Tpenebperas cpenauM wieHoM B (17), momyyum

1
oY — 18
Q=Q 2@ +8,0,) (18)

Pacuet Qo B (18) mpoussoaunu mo popmyie (12). 3nauenus xkorddunueH-
TOB 8; W 8, 3aBUCST OT IMapaMeTPOB HACOCHOH ycTaHOBKU. Hanmpumep, mpu pa-
6ote nByx HacocoB (HY2-HV4, tabmn. 1) a; = 34100 u a, = -3910000. st aT0-
ro ciydas Q, = 0,0000169Q 0.

N3 dopmyner (18) BumHO, YTO HpH YBEIWYESHUU MPOTHBOHAIIOPA Z PAcXo.d
BoAbl Q, yMeHbIIaeTcs Mo CpaBHEHUIO € Qo, YTO MPUBOAUT K YMEHBIICHHIO
Bakyyma h, mo cpaBHeHMIO ¢ hy.
[TpudyeM ONBITHBIC JaHHBIE MOKA3bI-

BaKOT, uTO 3aBUcuMOcTh h, = f(Z) RV
MMeeT JUHEHHBbIH BuA. Benuuuny ®-0,008
BakyyMa h, MOXHO ompeaensTh mo m —0,01

¢dopmyne (4) mpu TOACTAaHOBKE B
HEe COOTBETCTBYIOIIMX 3HAUYCHHUH
QyuKD, = Qp/(2gmcz). Hanpumep,
IJIsL pacCMaTpUBAEMOro Cirydasl 3a-
Bucumocts h, = f(Z) mpuobperaer .
CIEAYIOUIUI BUI: ' |

h =h,-1165Z. (19) 14—tk
0 04 0.8 1,2 16 ZMm

CormocraBieHue paCyY€THBIX I10

(19) ¥ ONBITHBIX NAHHBIX MPEICTAB- Puc. 6. 3aBucumocts h, = f(Z): muaun — pacuer
JICHO Ha PHC 6 1o (19); TOUKH — OIBITHBIE JAHHbIE

BbIBO I bl

B pesynbrare TeopeTHYECKHX M SKCIIEPUMEHTAIbHBIX HCCICIOBAaHUM Npen-
noxeHa ¢popmyna (4) 11 pacdeToB BETMYUHBI BAKYyyMa MpU padoTe BaKyyMHBIX
YCTaHOBOK. BEIsSBJIeHA CTENeHb BIMSHUSA T€OMETPUUYECKUX MapaMeTpoB CTPYH-
HOT'O yCTpOMCTBa M TMIPOMEXaHMYECKHUX NapaMEeTPOB HAa BEJIMYMHY BaKyyMa.
Co3nana ocHOBa A YCOBEPUIEHCTBOBAHUS METOJMKH PacueTOB BaKyyMHBIX
YCTaHOBOK, MCIIOJIB3YEMBIX B PA3IMYHBIX OTPACIISIX MPOMBIIIICHHOCTH.
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