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Duwgc phép sur dung tai liéu

Bai 1: (3d) Cho hé bon chira nhu hinh v&

W,

-

W,

~

,l><] W,

W1, W, 14 Iuu lugng hai dong 16ng vao [m®/s].
ws 13 luu lugng dong long ra [m®/s], biét ws
ti 1& v6i cdn bac hai chiéu cao muc chat long
trong bon boi hang sb Cy.

h 14 chiéu cao chét 16ng trong bon [m].

Dién tich mit cit ngang ciia bon chira A = 2
[m?], khdi luong riéng cia chit long 1a p =
500 [kg/m?].

a. Viét phuong trinh dong hoc cho mirc
chat long trong bon? Viét phuong
trinh & trang thai 6n dinh muc? Biét
tai trang thai on dinh, w; = 1.2 [m3/s],
w,=0.6 [m%s], h = 1.44 [m]. Tim C,
(ghi 16 don vi)? (1d)

b. Tim ham truyen mo ta mdi quan hé gitra sy thay d6i cua chiéu cao murc chat long
quanh trang thdi on dinh véi su thay d6i cua luu luong vao quanh gia tri on dinh (1d)

C. Mot ky su st dung bd diéu khién feedback dé duy tri mirc chit 1ong tai mutc 6n dinh.
Hay tu chon bién diéu khién, nhidu qua trinh va vé& luu d6 P&ID caa hé? (1d)

Dap an:

a. Su dung dinh luat can bﬁng khéi:
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dt
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dt
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= A—+C,
dt

Tai trang thai on dinh:
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b. Sir dung pt (2.60) slide bai giang, ta c6 ham truyén
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Bai 2: (4d) Mot qua trinh bao gém ca cam bién va van diéu khién c6 thé duoc mé hinh hoa
bdi ham truyén bac 3 nhu sau:
12

G (s) =
(8s+1)(2s+1)(0.2s +1)

a. Xap xi ham truyén vé dang khau quan tinh bac 1 ¢6 tré st dung quy tac Skogestad.

b. Str dung mo hinh xap xi ctia cdu a voi bd diéu diéu khién ti 1& G¢(s) = K. Tim diéu kién
ciia K¢ dé hé kin 6n dinh?

¢. Chon K¢ = 0.8, tinh offset ctia hé khi tin hiéu vao thay doi nic don vi?

d. Dé khtr offset khi tin hiéu vao thay ddi nac, cac k¥ su da str dung bo diéu khién PI Tim
cac thong s ciia bo didu khién bang phwong phép tryc tiép (Direct Synthesis), biét hang s6
thoi gian cuia h¢ kin - = 0.8 (S).

Dap an:
a. Khau quan tinh bac 1 c6 tré c6 dang:

-0s

G (s) = e

rs+1
Str dung quy tic Skogestad, ta c6:
K=12
r=8+2/2=9
0=02+2/2=1.2
-1.2s
9s+1
b. Phuong trinh dac trung cta hé kin:
1+G_(s)G(s)=0

= G(s) =

-1.2s

12e
1+ K, =0
9s +1
5 A s , _ 1-0.6s
St dung xap xi Padé 1/1: e "** =
1+0.6s
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= 1+ K

12 1-0.6s

"9s5+11+0.65
= 5.45° + (9.6 -7.2K )s+12K_+1=0

Dé hé kin 6n dinh:

(9.6 -7.2K_ >0

]
(

12K +1>0

= -1/12<K_ <1.333

Str dung pt 4.28 trong slide bai giang, ta co:

c. K.=0.8
AYSp

offset =
KOL+1
AY =1

sp

(o}

Ko = KK KK =0812=96

= offset =

9.6 +1

=0.094

d. Ham truyén caa bo diéu khién PI:

1
G (s)=K_ (1+—)

TIS

Str dung pt 4.44 trong slide bai giang, ta co:

r,=7t=9

K =

9

K(r,+0) 12(0.8+1.2)

=0.375

Bai 3: (3d) The figure illustrates the characteristic of three types of temperature sensor.

A

Thermistor

vorR

RTD

/Thermocouple

T

(SV c6 thé tra loi bang tiéng Viér)

Dap an:

a. Cacy chinh sau:
Thermocouple:

Str dung hiéu tng Seebeck

(Chromel/Alumel)

Tra vé dién 4p khi nhiét do thay doi
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a. Describe briefly the

differences between

these types?
According to  your
opinion, when

engineers need to
control ~ temperature
with  high precision,
which kind of sensor
should be chosen?
Explain?

Céu tao gom 2 mdi ndi cua 2 day kim loai khac nhau. Mot dau giir
0 nhiét do co dinh, dau con lai st dung dé do

Tam do va do nhay phu thudc vao cap kim loai, phé bién loai K



RTD:
- Cau tao gébm day kim loai manh quin xung quanh 16i gém
(ceramic) hodc thuy tinh (glass)
- Kim loai ding lam cam bién 1a nguyén chat, dién hinh: Platinum
(Pt), Nickel (Ni) va Copper (Cu). Phé bién 1a Pt (Pt100, Pt200...)
- Hoat dong trén nguyén 1y 1a dién tro thay do6i theo nhiét d6. Do d6
tra vé dién tro khi nhiét d6 thay doi.
Thermistor:
- Str dung vat liéu ban dan, do su thay ddi cua dién tré theo nhiét do
- Co6 @6 nhay cao (gap 100 lan so voi RTD va 1000 lan so voi
thermocouple). Do d6 c¢6 kha ning phat hién su thay ddi nhiét do
rat nho.
- Mbi quan hé giira dién trd va nhiét d6 co tinh phi tuyén cao.

b. Dua vao dd thi: khi can diéu khién nhiét do v&i do chinh xéc cao cac k¥ su nén dung
thermistor
Gidi thich: dudng dic tinh cho thiy d6 nhay rét cao ctia thermistor, nén n6 cé thé phat
hién su thay ddi nhiét do rat nho~> thich hop cho diéu khién chinh xac. Hon nita, téc
d6 thay d6i nhanh khi nhiét d6 thay doi rat thap.

GV. Vo Lam Chuong
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