Pai hoc Bich Khoa TP.HCM PL THI KIEM TRA CUOI KY

Khoa Pién — Pién T Moén: Co sé diéu khién ty dong
B6 mon BKTD Ngay thi: 07.01.2005
---000--- Thoi gian lam bai: 90 phut

(Sinh vién dugc phép xem tai li¢u)

Bai 1: (2 di€m) Cho hé thdng diéu khién hdi ti€p Am don vi ¢6 ham truyén hd 12 G(s). Bi€t ring
dap tng ctia hé thong d6i vdi tin hiéu vao 1a ham nic don vi c6 dang nhu hinh 1.
1. Dua vao d6 thi, hay x4c dinh do vot 16, thdi gian qua dod (tiéu chuidn 5%) va sai s6 xdc lap
ctia hé thong. (0.5 diém)
K

2. Xac dinh ham truyénhd G(s), bi€t ring G(s) c¢6 dang : G(s) = R —
s+

. (1.5 di€m)
as+b
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Bai 2: (2.0 di€m) Cho hé thdng dic¢u khi€n hdi ti€p trang thdi c6 so dd khdi nhu hinh 2. Biét ring
cdc ma trin trang thdi cia d6i tugng diéu khién la:

T e

1. Hiy xdc dinh @6 10i hdi ti€p trang thdi K sao cho hé kin c6 cuc kép tai —4. (1.5 di€m)
2. Tinh d6 vot 18 clia hé thdng kin vdi gid tri K vira tim dudc. (0.5 di€m)

/ ¢
0 40 T 4(6) = Ax(t) + Bu(t) X0 » <V
K
Hinh 2

Xem tiép trang 2 =



Bai 3: (3.0 diém) Cho hé thong diéu khién c6 so dd

khéi & hinh 3, dic tinh tin s§ cia doi tudng G(s) R% Ge(s) G(s) <
(dudng lién nét) va bo didu khi€n G,.(s) (dudng dit |
nét) cho & trang 3 ctia dé thi.

1. Xdc dinh ham truyén G(s) va G.(s) (1.0 diém) Hinh 3

2. V& bi€u dd Bode ctia hé thdng hd sau khi hiéu chinh. X4c dinh tin sd cit bién, tAn s& cit pha,
dd du trit bién va d6 du trit pha clia hé thdng sau khi hiéu chinh. (1.0 di€m)

3. Khau hiéu chinh G.(s) dang st dung tai c6 khuyé&t di€m la lam gidm bing thong clia hé
als +1
Ts+1
(a >1) dé dat dugc yéu cau d6 du trit pha va d6 du trit bién nhu di tinh & ciu 2, ddng thdi md

rong bing thong d€ ting toc dd d4p Gng clia hé thong. (1.0 di€m)

thong, do d6 lam chidm ddp Gng qud do. Hay thi€t k€ khau hiéu chinh sém pha G (s) =

Bai 4: (3.0 di€ém) Cho hé thong diéu khién rdi rac c6 so dd khdi nhu hinh 4:

R(s) T e Gk f1-e o) C(s)

N

Hinh 4

Bi€t ring G(s) = !

K
S Ge@) =K, + 22 (1-27). K, =1, K, =5, T=0.1sec.
1. Viét phuong trinh sai phan dé thyc thi b diéu khi€n G.(z) trén mdy tinh (0.5 diém).
2. Xdc dinh ham truyén ctia hé thong kin (0.5 diém).
3. Pdénh gid tinh 6n dinh ctia hé kin duing tiéu chuidn Routh-Hurwitz md rong hoic tiéu chuidn
Jury (1.0 dié€m)
4. Tinh dédp tng c(k) (k=1,..,7), dd vot 16, sai s6 xdc l1ap khi tin hiéu vao 12 hAm nic don vi
(1.0 diém).

Chi ¥: Sinh vién nop lai bi€u d6 Bode kém theo bai lam

HEt

Ho va tén SV: M3 s6 SV:
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Pap an

Bai 1:

1. D6 vot 16: POT = Smx "% 1000, = %.100% = 25%
C .

xl
Thoi gian qua do la ¢, =1.5giay.
Sai s6 xdclapla e, =1-0.8=0.2.

2. Ham truyén kin ctia hé thong:

G(s K
G, (s)=—28) __ (1)
1+G(s) s +as+b+K
MAu s6 ctia hé kin c6 dang: s* +2&wm,s + @’ , trong d6:
POT = exp| —2" | =025 = £=04
J1-é
tqd:izl's :>a)n:5
so,
Do d6é miu s6 ham truyén kin 1a: s> +4s+25 (2)
(1) & (2) suy ra:
a=4
b+ K =25
N ) K
Hé s6 vitri: K, = lvm(}G(s) 23
Sai s6 xdc lap: e, = L _ b o
1+K, b+K
= h=02(h+K)=02x25=5
K=25-b=20
20
Vay: G(s)=———
24 () s*+4s+5
Bai 2:
1. Phuong trinh dic trung cia hé kin:
det(sI — A+ BK) =0
1 0 |-4 -3 1 s+4+k 3+k,
& det| s - +| [k k]|=0 << det =0
0 1 I 0 0 -1 S
& s(s+4+k)+(B+k,)=0 < s+ @+k)s+(B+k,)=0 (1)
Phuong trinh dic trung mong mudn:
(s+4) =0 & s +8s5+16=0 (2)
4+k =8 k, =4
(H&2)= : =
34k, =16 |k, =13

2. Hé kin khong c6 vot 16 vi cip cuc clia hé kin 1a ciip cuc thuc. POT = 0%.
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1. Theo bi€u d6 Bode, ham truyén G(s) c6 dang:
G(s) = K = Gs)=—
(Ts + 1)(Tys + 1) (s +1)(0.1s + 1)
Do: 201gK =40 = K =100
1o = I=1
T,
1
—~ =10 = T =01
TZ
Tuong ty : ham truyén G, (s) c6 dang:
Ges)=k W) (ycly = Gun=EED
(Ts +1) (205 + 1)
Do 0lgk, =0 = K, =1
L =0.5 = ol =2
al
l =0.05 = T =20
T

2. Pic tinh tin s8 G, (s)G(s): xem hinh vé.

Theo hinh V& ta c6: tan s& cit bién 1a . = 7rad /sec, tin s cit pha la w_ =, dd du
trit bién 13 GM = o, do du trit pha 14 ®M =60° (gi4 tri khdc xap xi 60° cling chdp nhan,
mién xdc dinh ding ®M trén do thi)



3. Thi€t k€ lai khau hiéu chinh G, (s) = T
s
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- Tan s6 cdt bién trude khi hiéu chinh: @, = 30rad /sec.

- D du trit pha tru6c khi hiéu chinh: ®M =20° (theo db thi)

- D6 dy trit pha mong mudn ®M " = 60°

-G6c pha canbi: ¢ =®M ™ —OM+=60-20+[5+20"].
= @ =45

l+sing, .

=5.8

l-sing,_ .

- T4n s6 cdt mdi xdc dinh tir diéu kién:
L(w.)=-10lga =-101g5.8 =7.6dB.
Tix d thi ta dugc o). = 50rad /sec

XdcdinhT: 0l =—— = 7=

Vay: G.(s)=

1 1
Ta w.Na 50458

= al =5.8x0.008 = 0.046

=0.008

0.046s5 +1

0.008s +1
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Bai 4:

pd K —
1. Ta co: Gc(z):U(Z)zKP+—D(l—z D)
E(z2) T
K K K
= Uiz)=| K, +—210-z"Y|E(z)=| K, +—2 |E(z)-—2z"E(2)
T T T
K K
=X u(k)=| K, + =2 le(k) - =L e(k — 1)
T T
=3 u(k) = 51e(k) — 50e(k — 1)
N G G
2. Ham truyén kin: G, (2)= _Gc)6E)
1+ G.(2)G(2)
trong do:
_ -Ts _ 2 2
G(2)=7 l—e G(s) =(1—zl).z{i3}: -1 T z(z+31) T (z+12) _ 0.005(z:r1)
S z  2z-1) 2(z-1) (z-1
G.(z)=K, Ko oy os1o50, 2212230
T z
Do dé:
51250 0.005(z +1)
G.(2) = z (z-1)* 0.005(51z — 50)(z +1)
T, 512=50 0.005(z+1)  z(z—1)* +0.005(51z - 50)(z + 1)
z (z-1)?
0.255z% +0.005z - 0.25
= G(2)=— >
z° —1.745z" +1.005z - 0.25
3. Cé4ch 1: Dung tiéu chuin Jury
Bang Jury
Hf*l“g 1 11,745 1.005 0.25
Hé‘zng -0.25 1.005 11,745 1
Hang 1] 1 -025 1| 1 1.005 1| 1 -1.745
3 - =1.0625 - = —1.494 - =0.569
1025 1 11-025 —1.745 1/-025 1.005
Hi“g 0.569 11,494 10625
Hang 1 [1.0625 0.569 1 [1.0625 —1.494
5 =0.758 =-0.694
1.0625|0.569 1.0625 1.0625]0.569 —1.494
Hi“g -0.694 0.758
Hang 1 ]0.758 —0.694‘
— =0.123
7 0.758 |-0.694  0.758

Do cdc phan tif & hang 18, cot 1 bing Jury déu duong nén hé théng dn dinh




Cidch 2: Duing tiéu chuin Routh-Hurwitz md rong
Phuong trinh dic trung theo bién z:
2} =1.745z* +1.005z-025=0 (1)

PR +1
Péibien z =21~ , ta dudc:

e
3 2
(W—”j —1.745(W—+1j + 1.005(W—+1j ~025=0
w—1 w—1 w—1
< (w+1) =1.745(w+ 1) (w—=1) +1.005(w + 1) (w—1)> = 0.25(w—1)* = 0
& 0.0 +wr +2.99w+4=0 (2)
Tiéu chuidn Routh:
Bdng Routh:
$3 0.01 2.99
§2 1 4
s! 2.99-0.01x4=2.95 0
s’ 4

Do t4t cd cdc phan tir cdt 1 bing Routh déu duong nén hé thong dn dinh
hoac
Tiéu chudn Hurwitz:
Do cédc hé s& cla (2) déu duong, dong thdi a,a, —a,a, =1x2.99-0.01x4=2.95>0

nén theo tiéu chuin Hurwitz ta k&t ludn hé thong dn dinh.

Céch 3: Dung mdy tinh s6 gidi truc ti€p nghiém cla phuong trinh (1): z, =0.9796,
z,, =0.3827 £ j0.3298. Do cd 3 nghi¢ém déu ndm trong vong trdn don vi nén hé théng 6n
dinh. (Do dé& bai yéu ciu phdi xét dn dinh diing tiéu chuin Jury hoic Routh-Hurwitz md
rong nén sinh vién gidi theo cach nay chi dugc 0.5 diém néu ké't luan diing)

4. Tinh d4p ¢ng ctia hé thong

0.255z° +0.005z —0.25
z> —1.745z* +1.005z - 0.25
0.255z7' +0.005z72 - 0.25z°
1-1.745z7" +1.005z7> - 0.257°
(1-1.745z7" +1.005z2 = 0.257)C(z) = (0.255z7" +0.005z 2 —0.25z)R(z)
c(k) =1.745¢(k —1) —1.005¢(k —2) + 0.25¢(k —3) + 0.255r(k — 1) + 0.0057(k —2) — 0.25r(k —3)
Thay diéu kién dau bing 0, »(k) =1, Vk >0 (ham nac don vi) ta dugc:
c(k)= {0;0.2550; 0.7050; 0.9839; 1.0822; 1.0858; 1.0631;...}

0.255z7' +0.005z2-0.25z7 1

¢, =1lim(1-z"C(z)=lim(1-z" =1
! Hl( )C@) Hl( )1—1.7452-1+1.0052—2—0.25—3 -z

C(2) = R(2)G(2) = R(2)

C(z)= R(z)

(I

Do vot 16: POT _ Emax " 10004 = 1.085-1
c

100% = 8.5%

xl

Saiso xdclap: e, =r,—c,=1-1=0



