Mbén hoc: Diéu khién dong co dién (T ruyén dong dién)

Chuong 5 ) . ) )
QUA TRINH QUA PO TRONG HE TRUYEN DONG DPIEN

5.1 Khai niém chung vé qua trinh qué do
5.2 Cac phuong phap tinh toan qua trinh qua do

5.1 Khai niém chung vé qua trinh qua d¢

5.1.1 Dinh nghia

OTOD ciia hé truyén déng dién la qud trinh chuyén déi tir trang thdi xdc Idp ndy sang trang thdi
xdc ldp khdc khi xdy ra sy mdt can bang co hoc trong hé.
M # M, = mét can bang co hoc, dw/dt=0 = M, 1, o thay doi

5.1.2 Cac nguyén nhan giy ra QTQD
a)Cdc nguyén nhan do thao tic chu dong

b) Cdc nguyén nhan ngdu nhién

5.1.3 Phan loai cac QTQD

a) QTOD co hoc
1a QTQD xay ra khi chi xét dén quén tinh co hoc cta hé, quan tinh dién tir bo qua.
“hang sé thoi gian co hoc” To=1T/B [s]

b) OTQOD dién co
1a QTQD khi phai xét dén ca quan tinh co hoc va qua tinh dién tir ciia mach dién.

Quan tinh dién tir = “hang s6 thoi gian dién tir”  Te=L/R [s]
hoiac T4 = RC [s]

5.1.4 Muc dich khio sat QTQD
- Xéc dinh tgyq, tim bién phap rat ngin tqd
- Xac dinh imax, Mmax, . . -
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Mbén hoc: Diéu khién dong co dién (T ruyén dong dién)

5.2 Cac phwong phap tinh toan qua trinh qua dg

Thuc chat ta tim i(t), M(t), o(t),... = ddc tinh qud dé

= mo ta hé thong & dang céc pt vi phan = giai pt vi phan tim nghiém.
5.2.1 Tinh toan qua trinh qua d¢ co hoc

a) Phwong trinh vi phdan moé ta QTQD

M-M, =] (;—(f M=f(o), M, = f(o)
Gstt DTC 1a duong thing
’ M =My, - Po
Neéu M. = const
~ M. —Bo-M, =3
dt
.. dM AM M
véi = = =
do Ao o,
hay
M_-M, Jdo
—m =t @
B B dt
5 do
Hoic T,—+o=0, (5.1)
dt

oy toc dd xac lap, 1a tdc do lam viéc khi két thuc QTQDb va h¢ dat duoc trang thai can bﬁng moi
M =M.:
— Mnm T MC =

x1 B
Néu viét theo quan hé momen:
dM
TCK-FM:MX]:MC (52)

) 0, — Ao,

b) Ddc tinh qua do
Giai pt (5.1) va (5.2), cho diéu kién dau t=0 = ® = wpg vd M=Myy:
0=0,+ (O‘)bd — 0y )e_t/TC

t/T,

M= Mxl + (Mbd — MXl )ef ¢ trong d6 My = M,
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Mgt B0

¢) Thoi gian QTQOD
Ly thuyét t —00 = tyg = co.
Thuc t&é M, dat 95% gia tri xac 1ap = tqa = 3T..
= dé giam tyg:
- Giam J: kho thuc hién
- Tang B: dung hé co6 tu dong vong kin.

d) Tén thit ning lwong trong QTOP co hoc

Aan = Ade + Ath
AW, nang luong ngudn,
AW, dong nang lam thay d6i chuyén dong cta hé (hiru ich)
AW t6n that (v ich)

AW g = J00(0cc - ©Oba) Opa, Occ tOC d0 Iv clia hé & dau va cudi QTQD

oo téc d6 khong tai 1y tuong
Oy + O
= Ath = Aan - A\ng = J(Q)O — ) < j(wcc - (Dbd)
ta dat
_ Q0 7 Ong.

= Ath = J%(sid o SZc)

= ton that ning luong trong QTQP phu thudc vao do chénh léch tdc do ¢ ddu va cudi qua trinh
va toc do khong tai Iy tuong.
Vi du khi khoi dong: @pe =0 (spg = 1), ©cec ® @ (Sec = 0):

AW, =Jo’0; AWa=Two™/2; AW=Jwg’/2

=Néu wp=const ning lwong ton that liic khdi dong bang ¥ ning luong ngudn dua vao he,
hay hé théng c6 = 0,5.

Dé giam AW, = khoi dong nhiéu cip, ting oy tir nhé — 1on.
Neéu khéi dong n cap véi oy tang dan, moi lan tang wy/n thi ton that nang luwong giam di n lan:

AW,

n
néu diéu chinh vo cip n—oo thi AW, — 0: hé CL-D

AWM =
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5.2.2 Tinh toan QTQD dién co

Néu h¢ chura cac phan tur dién tir c6 hang s6 thoi gian Ty du 16n = h¢ dién co
Gia st voi dong co mot chicu:

Mach dién:
U=kéo+R 1, +L, di,
dt
Mach co:
M—MC:Jd—(D hay lu_Ic:id_(D
dt k¢ dt

Dé don gian g/thiét I, = 0, hay M, = 0:
= Viét theo o:

d’o do
T,T.—+T,—+to=0,
dt dt
= Viét theo dong dién:
d%i dig !
T, T.—5-+T,—+1,=0
dt dt

trong do
toc do xac 1ap oy = ®o
dong dién xac lap iy =1.=0.

OF SR W A ciou /\ /\
0 i i
g | \/ I \/
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Khi Ta<To/4 Khi Ty > T/4

5.2.3 Tinh toan QTQD trong hé phirc tap

> mdtah¢ bang nhiéu phuong trinh vi phan = mo6 hinh hoa hé thong.
- Bién doi hé phuong trinh vi phan vé anh Laplace p.
vidu M-M,=Jpw

M — 1 »
]Mc Ip
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Tuong tu:
U - kdow = Ry(1+T4.p).1y
: J
1, -1, =—po
ko
ko |e
E
U /R, |1, ko ©
1+T,p Tp !

Ie

V6i hé thong “bo bién dbi-dong co mot chidu BD-B” ¢6 khau phan hdi am tbe do: bd bién doi,
dong co, phr:?ln co cua hé.

BD thuong co t/c cua mot khau quan tinh.

Néu bo BD 13 may phat dién mot chiéu, sdd Epg ~ i Epa = Kpa.ix

: di, . e
= U, =R, 1, +L, E = U =Ri(1+Tpa.p).ik  Toa h/s thoi gian kich tir may phat.

. Bo bién dbi ny Pong co + phan co _

ko |e
U y K. [Eu X 1/R I ko o
—>RQ— | —— —PR—>» = 4 — >

1+T,p 1+Tp Jp
L
U
Ki |«

= Matlab/Simulink dé khao sat va phan tich QTQD.
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