BO CONG THUONG CONG HOA XA HOI CHU NGHIA VIET NAM

TRUONG CPKT CAO THANG boc lap — Tw do — Hanh phiic
KHOA PIEN - PIEN TU

X ~ PETHIHQCKY 4
MON: LY THUYET PIEU KHIEN TU' DPQONG

LOP: Cb TP20AB
Ma dé thi so: LTPKTD 01
Ngay thi: ... /[....[ ...... ‘
Thoi gian: 90 phat (Khong ké thoi gian chép/phat dé thi)
(Sinh vién dugc st dung tai li¢u trén mdt to giéy A4)

Cau 1: (2 diém)
Tim ham truyén tuong duong so d6 khoi sau:
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Cau 2: (2 diém)
_ K+3
(s°+4s)(s+2)(s+8)

Cho ham truyén h& G(s) ctia hé diéu khién héi tiép am don vi: G(s)

Tim K dé hé théng kin 6n dinh theo tiéu chuan 6n dinh dai s6

Cau 3: (2 diém)
Tinh sai sb xac 1ap cho hé théng sau:

R(s) G Cls)

1-1



(s+1)
(s+4)(s* +55+8)

Voi G(s) = H(s) :é

a. Pau vao 1a ham nic don vi (1 diém)
b. Pau vao 1a ham r(t) = 20t? (1 diém)
. 1
Blet L{tz} = 3_3
Cau 4: (3 diém)
V& biéu dd Bode bién d6 theo tiém cin cta ham truyén G(S), Xac dinh c4c gia tri bién d6 tai

C4C tAn s6 gdy va tan sb cit oc

100s
(0,025 +1)*(5s +10)
Cau 5: (1 diém)
10 L[ oa <)
' tuong g

Cho hé théng diéu khién goc quay cua dong co DC sir dung bo diéu khién ti 16.
Bang thyuc nghiém ta xac dinh duoc khi K=40 vi tri gbc quay dong co & trang thai xac 1ap dao

dong véi chu ky T=1,2s.

Tim thong s6 bo diéu khién PID tinh theo cong thirc Zeigler — Nichols va viét ham truyén bo
diéu khién PID nay.

TP. HCM, Ngay 01 Thang 07 Nam 2022

BO MON TU PONG GIAO VIEN RA PE

Th.S Nguyén Thity Pang Thanh
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BO CONG THUONG CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG CBKT CAO Poc 1ap — Tu do — Hanh phuc
THANG
KHOA PIEN — PIEN TU

DPAP AN DE THI HQC KY 4
MON: LY THUYET PIEU KHIEN TU PONG
LOP: Cb TB20AB
M4 dé thi s6: LTDKTD 01
Nogay thi: .../..../[......
Thoi gian: 90 phat (Khong ké thoi gian chép/phat dé thi)

(Thang diém: 10)

Cau N¢i dung Pié¢m

1 | Tim ham truyén twong dwong 2
Ga=G1.G2 0.5
Ge=Ga-1=G1.G2-1
Gc=G3 — G4 0.5
Gp=Gg.Gc=(G1.G2-1) (Gs — Ga)

GE=Gp+1=(G1.G2—-1)(G3 —G4) +1 0.5
Ha=Hi1—-H:
G, (G,G,-1)(G,-G,)+1 0.5
1+H,G. 1+(H,—H,)((G,G,-1)(G,-G,)+1)

2 | Tim K dé h¢ 6n dinh 2
Phuong trinh dic trung ctia hé théng: 1 + G(s) =0 0.5
14 K3 -0 0

(s“+4s)(s+2)(s+5)
1) = s'+14s°+56s°+64s+K+3=0 (2)
1

Lap bang Routh nhu sau:
s 1 56 K+3

S8 14 64 0
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2
S s6. Lgg_ 720 K+3
14 14
1
S 64-120 (K +3) 0
720
SO K+3
Diéu kién dé hé 6n dinh 1a: 0.5
64- 20 (k13)50 |K<> 531
720 = 60
K+3>0 K>-3
= -3<K<2321
Diéu kién cua K dé hé 6n dinh 1a: -3< K < 3231 =232,1
Tim sai s6 xac lap 2
Doi v6i ngd vao ham nac don vi: 1
K, =limG(s)H(s) = lim (s+1) e
50 (s+4)(s*+55+8) s
€xt = — -0
1400
Déi voi ngd vao 1a ham r(t) = 20t2 1
1+G(s)H(s)
$20
3
e, =lim—"O) i s — lim 20
-0 14+ G(s).H (s) =, (s+1) 0 2, s°(s+1)
(s+4)(s* +5s+8) (s+4)(s*+55+8)
20
exI =———>®
0
V& biéu dd Bode bién d¢ theo tiém cin va gia tri bién tai cac tan so gay 3
V& biéu dd Bode bién d¢ theo tiém cin 2
Ham truyén 0.25

100s B 10s
(0,02s+1)*(5s+10) (0,025 +1)*(0,55 +1)
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Tansbcit ©1=1/05=2 = lgw1=0,3
®2=1/0,02=50 = Igw>=1,7

o, =1

A c6 toa do
L, =20IlgK =20dB

0.75

Do doc dau tién 1a: 20dB 0.5
Tai 1 = 2 thay d6i do doc 1 lugng +20dB = €6 d06 doc la 0bB
Tai w2 = 50 thay d6i do déc 1 luong -400B = ¢6 d6 dbc 1a -40bB
0.5
AdB
B 0 dB/dec D
20f 2 lc |
- 20 dB/de : : : - 40 dB/dec
| | |
| | |
S | B, >
1 0 03 1 17 2 lgw
Bién do tai c4c tan sb gay: 0.5
Xét AABC: % _20 = BC=20.AC=20.0,3=6dB
= L(o1) = L(w2) =20 + 6 = 26dB
Tan sb cét wc 0.5
Xét ADEF: % _40 = DE = FE/40 = 26/40 = 0,65
= lgoc = 1,7+0,65 = 2,35
= oc = 223,87
Théng s6 bd diéu khién PID va viét ham truyén PID 1
Theo d¢é bai ta c6 : 0.25
th =40
Tgh = 1,25
0.5

Thong s6 bo diéu khién PID tinh theo cong thirc Zeigler - Nichols 14 :
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Kp=0,6Kgh=0,6 x40=24
Ti=05Tgh=0,5x%x1,2=0,6 (sec)
Tp=0,125Tgh = 0,125 x 1,2 = 0,15 (sec)

G(s) =K, l+i+TDs =24 1+i+0,155
T.s 0,6s

0.25

TP. HCM, Ngay 01 Thang 07 Nam 2022

TRUONG BO MON

1-6

GIAO VIEN RA DE

Th.S Nguyén Thity Piing Thanh




