Pacuet 1 Bbl6Op rnaBHOro npueoAa nacca>kupckoro nudra

PacueT cTaTMyeckmnx Harpysok u Bblbop MOLLHOCTU 3/1eKTpoaBuraTens
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Puc. 1. Ockn3 dpyHKLMNOHANIBHOMN CXEeMbl NacCaXXMpCcKoro nudTa
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Dyt — IMameTp mKiBa TPeHUS, M;

F, = Gk — cuna ot Beca xkabunsl, H;

F, = Gpp — cuta ot Beca npotusoseca, H;

H — maxcumansHas BEICOTa HOObEMA, M;

X — paccrosiHHe OT KaOMHBI /10 IIKUBA TPEHHS, M;
Vg — CKOPOCTh MOabeMa KaOMHBI, M/CeK;

Vp — CKOPOCTH CIyCKa MPOTHBOBECa, M/CeK;

Gg = Gy + G — cuta TaKecTH KaOHUHEI ¢ Tpy30M, H;
Grp = Gy + o Gy — cua TsKecTH poTuBoBeca, H;
Gy — HOMHHATBHAS TPY30I0IbeMHOCTh TidTa, H;
G — cua TSDKeCTH OT Beca naccaxupos, H.

1. CtraTMyeckas MOLWHOCTb U MOMEHT Ha Bany 3/iIeKTpoABUraTena nogbema
nudrTa.
NcxoaHble AaHHble NpuBeAeHbl B Tabnuue BapuaHToOB, rae:
a) G = Gy + G — Bec xaduns! mudpTa, H;
b) G = Gy + a-Gy — Bec rpy3a (maccaxxupoB) B kabune mudra, H;
¢) F1 = Gk — Gpp — cuia TsoKecTH Ha KUBe TpeHus, H;
d) F> = Gp — Gg — cuna TshxecTn Ha mikuBe TpeHmns, H;
e) G = a-Gy — Bec mpoTuBOBeca Kabuubl mudTa, H;

f) 0=(0,4 + 0,6) — K03 PUIHEHT YpaBHOBEIINBAHII IPHU OIpeeTIeHIN Beca
IIPOTHUBOBECA;



CraTnyeckass MOWHOCTb U MOMEHT Ha Basny anekTpoaBuraTens npu nogbeme KabuHbl C

rpy3oMm:
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npu G > oGy (cu10BOI MO TheM KaOWUHEBI);
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npu G < a-Gy (TopMO3HOIT IO TheM KaOUHEI).

CraTnyeckasi MOLWHOCTb U MOMEHT Ha Bany 3/IeKTpoABuraTens Npu cnycke KabuHbl C
rpy3oMm:

F. v :
Foy=—"—"—,Br M, = 1000-&
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npu G < a-Gg (cm1oBOil CIycK KaOMHBI);
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npu G > oGy (TOpMO3HOH CIYCK KaOMHEI).
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npu G < a-Gy (TopMO3HOIT O TEEM KaOMHEI).

CTaTnyeckasi MOWHOCTb U MOMEHT Ha Basny 3/1eKTpoABUraTeNs npu cnycke kabuHbl €
rpy3om:

T P.-R,,
po_Farve o ar 1000 FoRur
N, -1000 Vg " lp
npu G < a-Gg (cmoBoil cmyck KaOUHBI);
P_-R
) M., =1000-2¢c2 —mr
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upu G > oGy (TOPpMO3HOIH CITYCK KaOUHBI).



[Ons BblbOpa MOLWHOCTM aNeKTpoaBuraTens CTpoUTCs Harpy3odHas AnarpaMma 3a Becb
umkn pabotbl nndTa:

JomycKaeTcs NpuHATh [ =1, =1, =1., =1

Cc2 P>

H
2t—=(2,0+4,0) tp, tp=— ,cek
UK

DKBUBaANEHTHAs MOLWHOCTb Ha Bany aneKkrtpoaBuvraTens J'IMd)Ta 3a UnKn pa6OTbI!
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HoMMHanbHaa MOLLHOCTb 3NEKTPOABUraTeNs BbiIBMPAETCA MO KaTanory-cnpaBoyYHUKY U3
yCNoBuUSA:

Py > k3 Pygp

roe ks =1,3+1,5 - KoadhdurumeHT 3anaca, y4YnTbiBaOWMA BIINSHUE NEepeXoaHbIX
NMpoLLEeCCOB Ha BESIMYMHY HArpy3Ku Ha Bany aneKTpoaBuraTens npu nycke n ocTaHoBKe
KabuHbl nMdTa NpM NO3TAaXXHOM pasbe3ae NacCanMpos.

YacToTa BpalleHuns anekTpoaBuratens sbibrMpaeTca M3 ycnoBus:
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AonyckaeTcs oTk1oHeHune He 6onee 5%.

MpuBeaeHHbIN Bbilwe cnocob pacyeTa CTaTUYECKUX Harpy3oK Ha Bany aneKkTpoaBuratens
npueoaa nndTa He yuYMTbIBAEeT BEC KAHATOB. JTO CBSA3aHO C TEM, YTO NaCCaXXnpckune nndTol,
Kak NpaBuio, UMeIT ypaBHOBELIMBAKOLWMWME KaHaTbl, BEC KOTOPbIX PaBEH BeCy TArOBbIX KAaHATOB
W, TEM CaMbIM, YPaBHOBELIMBAET BCIO CUCTEMY B YaCTU AENCTBYIOWMNX YCUIMN HA LLUKUBE
TpEeHUS.

K.n.a. cuctembl npuBoaa nudTa 3aBUCUT OT 3arpy3kn kKabuHbl nudTta. MNpu G < a-Gy
Be/IMYMHA N < Nu. Ha puc.2 gaH npuMep NoCTpoeHns B OTHOCUTENbHbIX eanHuuax rpaduka
pacnpegeneHms MOWHOCTU Ha Basy 3/eKTpoaBuraTens B 3aBUCUMOCTM OT 3arpy3kKn KabuHebl.
OTOT rpadmK CTpoUTCa ANns onpeaeneHns KoadpduuneHTa nonesHoro 4enmCcTemns B 3aBUCUMOCTH
OT 3arpy3ku kabuHbl. OnpegenerHuve K.n.4. Heo6xoaMMo Npu onpeaeneHnmn CTaTuyecKnx
Harpy3oK Ha BaJly 3/1eKTpornpuBoAa.
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Puc.2. K pacueTy cTaTU4eCcKOM Harpy3kKu Ha Basy anekTpoaBuraTens
NndTa



2. PacuyeT TOYUHOW OCTAaHOBKM Kab6uHbl nudTa.

BaXkHbIM ycnoBmeM npu aBToMaTmsauum pabotbl TMHTOB SBNAETCS yCNoBUeE
obecrneyeHmns TOYHOM OCTAHOBKM KabWHbl NUdTa NpOTUB 3a4aHHOIO YPOBHS 3TaXXHOM
naowaaku.

Ha puc.3 nokasaHa cxeMa opraHusaunm n BbINOJIHEHUS YCIOBUIA TOYHOM OCTAHOBKM
KabWHbI:

- NyTb, NpoxoAnMbIn KabnHo nocne BkAtoyeHmns ATO no nHepunm 4o NMosIHOM
OCTaAHOBKMW:

2 2
S” _ Jz * Wiy DLHT 1 S# _ MUy
= . . .M WIH =

2 2-i, M, 2-(F.+F.)

- NyTb, NPOXOANMbIN KABbWUHOM C MOMEHTa BO34ENCTBMSA 3TaXHOro nepeknyvaTens 3a
BpeMs cpabaTbiBaHMSA annapaToB ynpaBieHUsa TOYHOM OCTaHOBKOMW:

HAY AT HAY - 2 :
. IP
CornacHo IpUBeeHHBIM BBIIIe OIpe/ielIeHIsIM, HaXOIAT:
Mr s = Myt = M — cyMMapHBIIT TOPMO3HOII MOMEHT Ha Bally IIPUBO-
na kaouusel, Ho;

M1 T - MOMEHT, 0OYCIIOBIIeHHBIH MeXaHIMIeCKIM TopMo30oM, Hm;
2
J s " Wiy

qacTIMH Ha Ha9aJIbHOM 3Talle TOPMOKEeHHS KaOHHBEI.

Fr, Fc — TopMO3HOe 1 cTaTudecKkoe yCHINs, IPUBEeHHbIe K CKOPOCTH
IOBIDKeHNS KaOuHeI, H;

m — Macca BceX JIBIDKYIUXCS dacTeil nmudra, mpuBeeHHasi K CKOPOCTH
NBIKEHIS KaOMHEL.
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— KHHETU4YeCKad 3HEPIus, OGYCJIOBHBHH&H JABIDKYITHMIICS

Toraa nyTb, NPOXOAUMbIN KabuMHOM C Ha4Yana TOPMOXXEHUSA A0 NOHOM OCTAHOBKMU:
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m-v m-v
S=S’+S#=UH{q-tmr+ HAYT =UH{q.f{H+i
A 2 (E+F) WDF
T C JIH
rae Fpym=Fr+Fc, H vgay=vo = Av; m=mp+ Am; t=t +At n
T.11.
m. +Am)- (v, +Av)
SMAX:(UO+AU)-(2‘O+AI)+( 0 ), )
2. (F JTITH O —AF ,JHH)
m,. —Am)- (0. — Av)
Sun (0, — AD)- (1, — ar) 4 o~ Am)- (v, — Av)
2'(FJHH0 +AF,JHH)
PaccrosiHne OT ypoBHS 3Taxa 10 MecTa yctaHoBKHu J[TO:
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S, = _,
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MakcumansHOe JOIIyCTHUMO€ OTKIIOHCHIUE!
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MAX MIN
AS, ., = (4.17)
IToncraBuB B BeIpaskeHue (4.17) 3HaueHNS Sypax U Sy, TOTYUHM:
Av N U 1 Av Am  AF,
AS, =ty o [+ T || 2 —+—+—F |+
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— BEJIINYHHAa HE3HAYHNTEIbHAA, MCHEE 10% 11 ero MOKHO r[peHeﬁpetIB, TOT oA
AV At my - U] Av Am AF,
|+ 2

UU tU 2 ' FHHH 0 UO mO F,JHH 0

ASMAX =V, 1,-

(4.20)
Pewas ypaBHeHus (4.16), (4.17) n (4.18) B OTHOWEHUN Smax U Smin HAXOAUM BEAUYUHY
MaKCMMasibHOro AOMYCTMMOro OTK/IOHEHMS OCTAHOBKM KabwuHbl OT YPOBHS 3Ta)ka M MecTa

pacnonoxeHuna ATO.
Mpn M3BECTHbLIX NapaMeTpax KOHKPEeTHOro nudTa ¢ NoMoLbio ypaBHeHUs (4.18)

HeO6XO,EI,VIMO npoBeEpUTb, BbINOJTHAETCA 1N 3a4aHHAad TOYHOCTb OCTAHOBKW, N3 YCNOBUA:
<
AS_ <AS

OAHaKo Npu NpoeKkTupoBaHMK bonee 4acTto NPUXOAUTCS pellaTb 06paTHYO 3adauvy —
HaXxoXaeHne napaMmeTpoB 3/1EKTPONPMBOAA, NPU KOTOPbIX BbINOJHSAETCSA yKa3aHHOe yC/oBue.
Ons 370 uenu B BblpaxxeHun (4.18) nonaratoT:

ASmax - AS@
yUuTbIBas, YTO AONYCTUMOE YCKOPEHMEe NN 3ameansieHne npu pasroHe KabuHbl nudTa He
[OJIXHO 6bITb 6onblue 1,5M/cek?, T.e. agon < 1,5M/cek?, a ocTanbHble OTK/IOHEHMS HAXOAATCA
B npeaenax:
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S0 10,1202; SHL < 0,15+0,20; = =(0,05+0,1);
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—= (0,05 +O,1) Voson
m,
ASnon=0,01+0,05M (3aparoTcs B YKasaHHbIX Npegenax), HaxoaaT nyTeM ero peweHus napbl
3HaYeHUmn:
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Karkaas napa 3HayeHuin onpeaensieT MexaHUYecKy XapakTepUCTUKY 3/1eKTponpuBoaa
npu noaxoae KabuHbl NUdTa K 4AaTYNKY TOYHOM OCTAHOBKMW, YAOBNETBOPSIOLLYO NOCTABNEH-
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HOMY yCcnoBuio. [na pacyeta napaMeTpoB TOYHOW OCTAaHOBKW KabwHbl Heob6xoamMmo
NCMoNb30BaTb AaHHble Tabnuubl BApMaHTOB M pacyeTa CTaTUYeCKUX Harpys3ok, npuBefeHHbIX B
paspene 1 Bblle.
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Puc.3. Cxema opraHm3aumm TOYHON OCTAHOBKM KabuHbl NMdTa Ha 3TaXKHOM niowaake.

OTO - gaTuMK TOYHOM OCTAHOBKW KabwHbI

3l - 3TaXKHbIK NepekaYaTesnb

S=S'+S” - nyTb, NPOX0AMMbIA KabnHOM OT BKAKOYEHUS DI A0 NOTHON OCTAHOBKMU
KabuHbl;

Smin = MMHUManbHbIN NYTb KAbWUHbI 4O TOYHOM OCTAHOBKMW;

Smax — MaKCUMMasbHbIM NyTb KabuHbl O TOYHOW OCTAHOBKM;

£ ASmax - MaKCMManbHOE AO0MNYCTUMOE OTK/IOHEHNE KabuHbl OT 3a4aHHOI0 YPOBHS
TOYHOW OCTAHOBKMW;

S’ - nyTb, NpoxoAaMMbIn KabuHo ¢ MOMeHTa Bo3aencTeuns Il Ha ATO 3a Bpems
BO34ENCTBUS annapaTtoB NMepeKkanveHns;

S” - NyTb, NPOXOANMbIA KAaBUHOWM 3a CHET MHEPLUN BCEX ABMXYLLMXCSA YacTen
npueoga nudTa;

So — paccTosiHme yctaHoBkn ATO OoT ypOBHSA aTaxa.

Onsa nonyyeHus 3a4aHHOM TOYHOCTM OCTaHOBKM npu 6onblunx pabouymnx cKOpoCTsax
KabuHbl nudTa HeobxoaAnMO Nepes 0CTaHOBKOW 3abnaroBpeMeHHO CHMXaTb CKOPOCTb A0
3Ha4YeHus Uo gor, NPU KOTOPON HETOYHOCTb OCTAaHOBKM ASmax HE npeBocxoanna 6bl 4ONYyCTUMOM
ASpon. Takmm obpa3om, TpeboBaHMe TOUYHOM OCTAHOBKW onpeaensieT AManasoH peryavnpoBaHus
CKOPOCTM, KOTOpbI Ao/mkeH obecneuynBaTb 3/1eKTPONPUBOAL aBTOMATU3NPOBAHHOIO NudTa npu
3a4aHHOM A0OMNYCTUMON HETOYHOCTMU.
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CKOPOCTSM KaOHHBI MHPTa.
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