TRUONG DAI HQC SU PHAM KY THUAT _ DAP AN
THANH PHO HO CHI MINH Mén: HE THONG PIEU KHIEN QUA TRINH

KHOA CO KHi MAY

BOQ MON CO PIEN TU

Caul: (3 diém)

(Hwéng HT CPT), HK 2 NAM HQC 14-15

Ma mon hoc: 1229480

Pé s6: 02; Pé thi ¢o 2 trang.

Thoi gian: 60 phat.

Puoc phép str dung tai liéu (c6 thé st dung laptop
khong két ni mang)

Cho bdn chira ¢6 vach ngan nhu sau. Biét luu lugng ra wo ti 16 v6i chidu cao chit 16ng theo

cong thuec:

W,
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_ 3/2 LS A
véch ngn w, = R.h** , R: hang s6

/ A: tiét dién ngang cta bon chira.

a. Viét phuong trinh toan mé ta quan h¢
gitta chiéu cao muc chit long va luu

lugng vao.
b. Tuyén tinh hdéa phuong trinh trén

h quanh diém can bang. Tim ham truyén
H(E)
- G(s) =
| > ()= (s )
‘o,
a (1 ). Phuong trinh can bang khdi:
dh dh
A— = pw, — pW, = A—=w, — Rh*®
P at PW— pW, at
Phuong trinh todn: JACLIETRENY (1)
dt '
b (2 d). Tai diém can bang: Rh,** =w,,
w, =w, +W,
Pit { Wt 0.5d) @)

v6i W,,H lan luot 13 lugng thay doi nhé ciia w,,h quanh diém can bang

: . dh 1 15Y
Tur (1), ta co E=—A(wl—Rh )= f(w,,h) (3)

Khai trién Taylor (3) quanh diém 6n dinh:
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Bién d6i Laplace pt (4), (PK dau, tai diém 6n dinh, = 0)
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Céu 2: (4 diem)
Cho hé théng diéu khién mirc nhu hinh v&. Cac théng s6 ctia hé nhu sau: A =3 [ft ] Wss =
10 [gal/min], K, =-1.3 [gal/mln/mA] Km=4 [mA/ft ]. Van diéu khién c6 hang sb thoi gian

7, =10[s], bo qua hang s thoi gian cia cam bién.

Wy We a. Viét phuong trinh toan
mo ta hé bon chira. Phan
tich cac bién qua trinh?

b. V& so db khdi mo ta chi
——— 3 ——————— tiét hé théng?

c. Biét ky su st dung bd
diéu khién PI dé diéu khién
mirc. Tim 2 thong sb cua
bo diéu khién dé hé kin 6n

dinh.

gn_1
dt

Bién doi Laplace, ta co:
1
H(s)= A—S(Wl(S) +W, (5) ~W,(s))

Dua trén hinh v¢€ ta c6 nhan xét sau:
h: 12 bién dugc diéu khién (CV)
Wa: 12 bién diéu khién (MV)
W1, Wo: 14 cAc nhiéu qué trinh (DV)
Lwu V: Vin chdm diing néu SV ¢6 ding p trong phwong trinh

b. (1.5 d)
W1+W2
—» G,
N h
SP w PV
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Trong do: ‘ . q
G¢: ham truyén b diéu khién
Gy: ham truyén ciia van; 7, =10(s) =1/6 (min)

K, 7.8
GV
TS+1 }/s+1 5+6
A . 1 1
Tir cau a, ta co: Gpl:_?s , G, :?S

Gm: ham truyén cta cdm bién; bé qua hang so6 thoi gian ciia cam bién 7, =0
=G,=K, =4

c.(1.5d)
1
G. =K, (1+— 05d
K 054)
Phuong trinh dac trung hé kin:
1+G, ()G, (5)G, (5)G,, =0
1,78 4

1+K (+=—=)———=0
Ts s+63s
3Ts®+18T s’ +31.2K Tis+31.2K =0 (0.5 @)
Str dung tiéu chuan 6n dinh Routh, ta c6 diéu kién cta K, T la:
K,>0
T >% (0.5 @)

Cau 3: (3 diém)
Mot qua trinh bao gom ca cam bién va van di€u khién c6 thé¢ dugc mod hinh hoa bdi ham
truyén bac 4 nhu sau:
1

() = 71025 +1)(0.045 + 1)(0.085 + 1)
a. Xap xi ham truyén vé dang khau quén tinh bac 2 c6 tré sir dung quy tic Skogestad.
b. Thiét ké bo diéu khién PID, sir dung phwong phap truc tiép (Direct Synthesis), biét hang
s thoi gian cua hé kin 7, = 0.51 (s).

a. (1d) N
Khau quén tinh bac 2 c6 tré ¢6 dang sau:
G(s) = K e ”
(z,;5+1)(z,5+1)
St dung quy tic x4p xi ctia Skogestad, ta cé:
K=1
7, =1

7, =02+ 298 _ 024
2

0=0.04+¥ =0.08

Vay ta ¢6 ham truyén xap xi

G(S) — 1 e—0.08s
(s+1)(0.24s +1)




b. (2 d)
Ham truyén bé diéu khién PID: G (s) =K (1+ Ti +T,s)
.S

Theo phuong phap tryuc tiép (DS) cho d6i tuong bac 2 ¢6 tré, ta co cac thong sd ciia bo diéu
khién nhu sau:

K _1gn+7, 14024

" K¢, +6 051+0.08

T =1+7,=1+0.24=1.24

T, -0 028 41935
n,+7, 124

Viy bo diéu khién PID c¢6 ham truyén nhu sau:

G, (s) = 2.1(1+——— +0.1935s)

1.24s



