BOQ CONG THUONG PE THI KET THUC HQC PHAN

TRUONG CPKT CAO THANG MON: LT PKTDP
KHOA CO KHi THOI GIAN: 75 phut
BO MON CO PIEN TU LOP: CP CPTI15- Ngay thi 5/1/2018
DE SO 1
(SV dwoc phép swr dung tai liéu)
HO VAN e LOp: oo

Bai 1: (2 diém) - CPR 2

Cho hé RLC ndi tiép nhu sau: Cho biét:

Tin hi¢u vao: dién ap u

o
L
. l D R sl luc Tin hiéu ra: dién 4p u.
i C
o

Hay xac dinh ham truyén G(s) ctia hé thong

Bai 2: (3 diém) - CPR 3
Cho h¢ thong vong kin nhu sau: Cho biét:

K
s(s+2)(s+3)(s+7)

R(s) A E(S)»! G(s) C(s) » G(s)=

a, X4c dinh hé sb K dé hé théng 6n dinh.

b, Néu K=100 thi phuong trinh dic tinh c6 bao nhiéu
nghiém duong va bao nhiéu nghiém 4m? Hé thdng c6
. 6n dinh véi K=100 khong?
Bai 3: (5 diém) ,
Cho hé théng nhu hinh: Cho bict:

20N
K :T'C = 10N.s/m,M = 1kg,f(t) = u(t) N

a, Tim ham truyén ctia hé théng. (CPR 2)

b, V& so dd khi hé théng khi sir dung bo diéu khién PID
dé diéu khién hé thdng. (CPR 5)

¢, Hiy tim thong s6 cta bd didu khién PID dé hé théng

dap mg cac yéu cau sau: (CPR 4)
- Do vot 16 POT = 5%
- Thoi gian quéa do theo tiéu chuan 2%: tea=0.3s
- Hésbvantdcla K, =1

BO MON CDT GIAO VIEN RA DE



BO CONG THUONG
TRUONG CPKT CAO THANG
KHOA CO KHi

BO MON CO PIEN TU

DAP AN PE SO 1:

PE THI KET THUC HQC PHAN
MON: LT PKTDP
THOI GIAN: 75 phut
LOP: CP CPTI15 Ngay thi 5/1/2017

Bai 1:

Tim ham truyén:

Theo dinh ludt Kirchhoff ta co:
u=up+u,+ uc

@ u=Ri+Lo+ u; (%)

Ma: uc = [ idt

du, | di d?u,

at  ° dt = dt2

Suyra =

d?u, L RC du,

u=1LC
dt? dt

+uC

Thé vao (*), ta dugc phuong trinh vi phan béac 2

Lay laplace 2 vé ctia phuong trinh trén va Ham truyén ciia hé thong

Phwong trinh dac tinh cia hé théng.'

_ Uc(s) _ 1
G(s) = U(s) ~ LCs? +RCs+1

Bai 2: .

a, Ham truyén twong dwong cua hé kin

K
G () = G(S)  Se+(+3)s+7) K
k 1+G(s) 14— K " st+1253+41s2+425s+K
s(s+2)(s+3)(s+7)

s* 4+ 1253+ 4152 +42s + K

Bang Routh:

st 1 41 K

s3 12 42 0

s2 292 K 0
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s _ 0 0
792 K+ 42

s K 0 0

0.5d

0.5d

ld

0.54a

1d




Pé hé thong on dinh thi:

504
_EK+42>0<—>0<K<41
K>0

b, Thay K=100 vao bang Routh ta thiy cac phan tir & cot 1 bang Routh ¢ 1 phan tir ¢6 gid tri 4m va
ddi dau 2 14n nén phuong trinh dic tinh c¢6 2 nghiém duong va 2 nghiém 4m. Nén voi K=100 thi hé
thdng khong 6n dinh.

Bai 3:

Tim ham truyén:

Phuong trinh déng hoc ciia hé thong:
Mx(t) + cx(t) + Kx(t) = f(t)
Ldy LapLace 2 vé cia (1) ta dwoc:
(Ms? + cs + K)X(s) = F(s)
Ham truyén ciia hé thong la:
X(s) 1

G(s) = F(s) Ms2+cs+K
Thay s6:
G(s) = !
) = ¥ 105+ 20
Hé thong khi ¢6 bé diéu khién PID
R(s E U C
) +_ (s PID F s) G(s) (s) >
Bo diéu khién PID:
K
GPID(S) = Kp + ?I + KDS
Ta co:
Gn(s) = Gpp(5)G(s)
Ky=16o lin(} sGy(s) =lin&st,D(s)G(s)
S— S—
= i (K XLk )( ! )—1
~ oS\ T TR G2 1 105 + 20/
- K; =20
Phuong trinh ddc trung:
K; 1
1+G =01+ |Kp+—+K, =0
TOn(s) =0 +< Pyt DS>(52+105+20)
os3+(10+Kp)s?+ 20+ Kp)s+ K, =0
Ta lai co:

Do vot 10 1a 5%:
poT = ¢~ ("W1-8) — 0,05
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- e_(fn/v 1_52) — ¢11(0.05)
én
o|l——==])=3<¢=0.69

J1—¢&2
Thoi gian quéa do theo tiéu chuan 2% 14 0.3 gidy:
tjg==——=023 =—— _=19.32
@ gy ~ % = 030069

Phuong trinh dic trung mong mudn:
(s +a)(s? +2¢8w,s + w2) =0
(s + a)(s? + 26.665 +373.26) = 0
s3 + (a + 26.66)s% + (26.66a + 373.26)s + 373.26a = 0

10 + Kp = a + 26.66 a = 0.0027
20 + Kp = 26.66a + 373.26 < {Kp = 353.33
K, = 373.26a K, = 16.66

1
= Gpip(s) = 35333 + — + 16.66s
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