Chuong I: Co ban vé bién d6i ning luong dién co T©B

CO BAN VE BIEN POI NANG LUQNG PIEN CO
(tham khao)

. Cac nguyén li ciia qua trinh bién déi dién co
[.1. Lwc va moment trong hé cac mach tir

Dinh luat Lorentz: F= q(E +17><§)
Néu chi c6 tir truong: 13 =q.VXx B
Mag=1t

Nén F'e = I(fxé)

1.2.Can bang ning lwong
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Chuong I: Co ban vé bién d6i ning luong dién co T©B

dmw,
Py = Plazs_mech + v —+ B
at
i,
P =Pny + dt +pﬂ1 Lo
b= fﬁ‘mﬁ‘.

¢ N&u bo qua ton hao:

AW oo =AW, = dW,
Nang luong dién (e.1) — Co ndng (p.) = Nang luong tir truong tich liy (W,).
_an,
el—p.= 1
dy dw,
Hay ZE —P.= Jt
Theo (hinh 0.3 trang 12, hinh 0.7 trang 16):
_an,
el—p.= i
Véi €= ci,—yt/
. dx
va Pe = Je ar
dy dx dw,
thi: ZE e T
hay idy — f.dx=dW,

Vi du 0.2 trang 16.

I.3. Ning lwgng va lwe tir trong hé mét ngudn kich tir

dc dw,,. aw. .
2 A AR pc — f'e = | mec ](e — mec
Chuyén dong thang: Jf d = dx
t d& t o d mech t d‘ mech
A A : pc = e R pe— e e P =
Chuyén dong quay dt dt = 4o

s Nang lugng tu truong tich lily trong cudn day (We):

idy — f.dx=dW,
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Chuong I: Co ban vé bién d6i ning luong dién co T©B
Néu mach tir tuyén tinh, (¥ = L(x)i , nén W, chi phu thudc vao y va x.
0,xo ¥o,%o
W(Woaxo de W,x IdVK(O»x)+ jdw/e(waxo)
0 0
Makhi ¥ =0 ti f, =0 nen dW,(0,x)=0
Yo Yo
: 7 1 1 5
W, = fl(w Xp)dy = I—dw =——y
= e >0 0
0 0 L(x,) 2 L(x,)
11,
¢ 2L(x)
Y NO
vi F=N[=DR =N—=N—
N? S
Nen LT R, =po-
m )
Vi du 0.2 trang 16:
| Ss iP N’u
W, =—L(x)i’=—Nu-2= ——(d x)l
2 2 o 2 0
Vi du: Tinh lyc tac dong 1én piston ¢ vi du nay?
% C6 thé tinh ning luong tich liy trong tir trudng bang:
B,
w,=[| [HdB \dv
Néu mach tir tuyén tinh, B=uH .
w, = (— —jdV
L.4. Tinh toan lyec tu: Pong niing lwong
Pinh nghia: Pong nang lwgong
VVe(l.,X) = iW_VVe (l//,X)
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Chuong I: Co ban vé bién d6i ning luong dién co T©B

oW, (i, x) di+aW:(i’x) "

. dW.(i,x)=diy)-dW, (y,x)=
J ox

Trong do:

d(it//)zid(//+t//di
va |ldy = fdx=dW, (y,x)
5We(_l,X) AU

di+ f.dx =
> it ], Oi ox
oW, (i,x)
= di
_8We'(i,x)
> o= ox
8We'(z',x)
I -

Vi hé thong tuyén tinh, c6 thé tinh ddng niing lwgng:

» o o .1 .
W gy x) = (Wi, )i = [ L(xyYidi == Lxo g
0 0

|
W =—L(x)i*
=3 (x)

Vi dy: Tinh lyc tic dong 1én piston & vi du 0.2 trang 16 theo déng ning luong?
Khi mach tir tuyén tinh, y va ity I¢:
HO
w, = || [BaH |av
v\ 0
Néu mach tir tuyén tinh, B=uH .

e

Chi ¥, theo dinh nghta: |W, +W, =i
ké ca khi mach tir khong tuyén tinh (hinh 0.8).
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Chuong I: Co ban vé bién d6i ning luong dién co T©B

Vi dy: Tinh lyc tic dong 1én nap mach tir biét N = 100?

lCorc, p=m
25 A 8
el S H
Exciting coil N 2
S p | -
£
— el | mm

Area of cross section, 600 mm?

L.5. Lwc va moment trong hé cac mach tir c6 nam cham vinh ciru
VVe(i)x) = il//_VVe (l//,X) = VVe (W,X)

0
vei W.li,=0,x)= jw(zf,x)dzf
Iro
Trong do6 Iy 1a dong dién chay trong cudn day gia tuong tao ra tir truong vira du khi
tu truong NCVC.

I.6. Ning lwong va lyc tir trong hé nhiéu nguon kich tir

Vi du: May dién ¢6 2 cudn day, mach tir tuyén tinh (ché d9 dong co):
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Chuong I: Co ban vé bién d6i ning luong dién co T©B
rotor
0
1
lu,
f stator
| 1\
Ju,
Cach 1: Tinh cho 2 cu6n day:
= =Peu t+ dw. +
pin pelec pCu dt pc
= + dwW, +
pc plossim dt pout
) . dy_(t ) )
w (=R (O)-em=Ri @00 i
) i dy (t
ul’(t) = Rl’lr(t)_el’(t) = ers(t)+ l/:{t( ) WI’ = Ll’SiS + Lrir
pin = usis + urir
pCu = R51§ + erf
1 1
W, =—yi =—(Li’+L_ii
es 2‘//SS 2(88 SrrS)
W, =2y, = ~(Loi, + L)
er 2 rr 2 SI'r-s rr
1 .1 1, 1., .. '
W =—wi+—wi=—Li"+—Li"+L ii =W
e ZWSS 2‘//}”1 2 SS 2 rr Srr-s e
uSiS = Rsiz +%is l//S = LSiS + Lsrir
dt
ui =R+ %ir w =L +Li
dt
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Chuong I: Co ban vé bién d6i ning luong dién co T©B

=uld +uli, = +—dl/jsi +—d(’//fi = +dWe+
pin s's rr pCu dt s dt r pCu dt pc
= %erc:%ier%ir
dt dt dt
. I . 1 .
Trong khi: W, =—w i +—w.1,
2 2
- d(W,) _ ldl//ss+ll//8£+ld(//rir+ll//rdlr
dt 2 dt 2 7 dt 2 dt 2 dt

- ldy,, 1 di 1dy,, 1
= " 2w T2 a2

%d(le-:Lsrlr) _%(Ll L )dis d(Lrsls+L1)r_l(L i +Lir)dir

1
dt 2 dt 2070 Tt
pdt=d(L, + L, )i, — (L., + L,i, )di,

STTT Srer

di,

Y

< b=

srr

=
+ d(Lrsls +Li )1 (Lrsls +Li )dlr
2pC = dLS iz + LSiS dls + dLsr iSil' + LSl'iS g - LSiS g - Lsrir g
- dt dt dt dt dt dt
g9 g A dhep g dh g Al dL
dt dt dt dt dt dt
dL,., dL, .. dL. .. dL, .,
< 2p, = 11+ 11+ 1
dt dt dt dt
1 dL, . dL 1 dL,
<:> pC S S T lr
2 dt dt 2 dt
1 dL dH e 1dL, d6., dL, d6’ de
= pc s +___1r +t— slr w=—
2 d49 dt 2 do dt d49 dt dt
- ldL32+ldLr2+dLrsii o
Pe=12d0 "2 d0 " ap "

p._ldL ., 1dL , dL, ..
= |t.=""F= C+—= 1+ 11,
0 2 d0 2 do dé

t = 1 dLs 2 + 1 dLr 2j+(dLrs is-r) Treluctance +Tfundamenta1 — Ttutro +Tcoban

=2 d6’ 2do do

Treluctance - 1 dLs 2 + 1 dLr 2 0

Dong co rotor cuc tu an:
2 d¢9 2 d9

Tfundamental — dLrs 1 1

€ de ST
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Chuong I: Co ban vé bién d6i ning luong dién co T©B

Co thé viét: p, =i L4
27 dt
1.+dL. .
t.=—1 —1 vOI:
27 dé
1S LS LST
1= L =
- lr a LI'S LI'
| | ‘ . Wi, ,)
Vi du: Thtr tinh t. theo dong nang lugng: |“e — 00

&

d
pin = pelec = pCu +

dt +P.
pc - plossim dt pout
w®=Ri0-em=Ri@ %0y
ur(t) = Rrir(t)_er(t) = Rris(t)+ dl/;rt(t) v, = Lrsis + Lrir

u=Ri +—
dt

. .2 2 Tp
pCu - Rsls +Rr1r =1 Rl

d d d
P, =i'| Ri, + = | =i"Ri, +i' L =p, +i' =
t t t
ma p=p. + Ve |
pm pCu dt pc
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Chuong I: Co ban vé bién d6i ning luong dién co

TOB
d
nén dWe+pc:iT—l£
dt dt
1 . 1 ., ..
W, =— =—\Lii+L_ 11
es 2WSS 2<SS srrs)
1 1
W =—wi=—|\Lii +Li
er 2W1‘1‘ 2( Srr-s rr)
1P . 1 . 1_ ., 1_ ., .. IL.r.. 1.
W =—wi +— =—Li+—Li+L_ 11 =—1 Li=—1
€ 2WSS 2‘”1‘1‘ 2 S°S 2 rr Srrrs 2——— 2—%
= dwe—l£ _|_lde_Z
it 2dt L2t
viy: pooit W _[Ldil Ladv) ady 1di
T dt (2dt— 27 dt) " dt 2 dt —
. .T T
p.=i' Ly LA gy rdhy g & Ay
dt 2 dt t t 2 dt
. T
Vi iTngldLLi
t 2 dt
_1pdL
= P 27 dt”
P. le_
t,=—=—1 —1
= " 2 do
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