Solucion Tarea N°3

Problema

Parte A

Tarea N°3 - Solucién

© UdeC - DIE - 2007

+Va- - Vit

Estudiar la respuesta en frecuencia del llenado/vaciado de un estanque
con vélvula electrénica.

Ecuaciones de estado eliminando la dindmica de la corriente.
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Parte B Simulacién Sistema. © UdeC - DIE - 2007
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Parte C Ecuaciones de Estado Discretas Equivalentes.
exp(eigenvals(A(Hl))l't) 0 0
D) = eigenvecs(A(Hl))~ 0 exp(eigenvals(A(Hl))2~t) 0 ~eigenvecs(A(H1))_ ! Ty = 2
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exp(eigenvals(A(Hl))3-t)
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—0.089 -11.556 0
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Ag = @¢(Tm) Ad=|2311x10 ° 028 0
0.043 7.249 0.689
T
rTm [Tm fTm 0.185
by := | (@¢(Tm - r)-b)ldr J (@(Tm - r)-b)z de J (@e(Tm - 7) b)sdr by = | 0.012 cg=c [eg=(0 0 1)
Simulacién de Ecuaciones de Estado Discretas Equivalentes y Comparacion.
4.(k T, —t 4-(k T, -t t
2 3 f
Aug(K) := Am| (k- T —tg) = O(k Ty = t) = (k- Ty — tp) + Mo(mm ~ty) - be(mm —t3) | kfi= = k:=0.k
0 0 m
° k S
Xg = | 0 xg(K) = if| k= 0.x0.Ag X + > Ag | bg-Aug(i)
0 j=0
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Parte D

Entrada continua con Sample/Hold.

1

delpn(t) = T—-(cp(t) - O(t-Tpy)) Tp=2 N =
m

Simulacién para encontrar la C.I.

D(t,X) = A(Hl)-(xl X, x3)T + b-Au(t)

va [V] discreto y continuo con S/H

N
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Au(t) := Z Auc(i~Tm) deITm(t - i‘Tm)‘Tm

20

10 20 30 40 50 60

teta r [grados] continuo y discreto

Parte E Funcién de Transferencia

Tarea N°3 - Solucién

4de 11

i=0

cl=(000) z

50

:= rkfixed(CI,0,t ¢, D)

wm rpm continuo y discreto
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h [m] continuo y discreto
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2 - 2007
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Parte F Diagramas de Bode Asintético y Exacto del Sistema Continuo.
— 500 . —10 2 - 102 0 | “max 1 . 0m~ratio
Mmax = ° Mm:=1.Mpax Omin=1 Omax = 1 ratio := log g (M) = ®minl
®min max
(O] 2 (O] 2
. 1 1.
Ah(s) = k.- n 9a(5) = koedf| |s| <=, =,if| [s| <@, —,——
¢ P 2 a P t 1 s’ 3
(S-’E + 1)~ s +s2:8o,+ 0, ST

Ma(m) = 20-log(|g,(i-w(m))]) Fa(m) = lj“o~(if(an.>1(ga(jm(m))) > 0,arg(g4(j-0(m))) - 27,ar9(g,(j-0 ()

M(m) := 2o-|og(|AhC(j-m(m))|) Fo(m) = 1%O.(if(arg(AhC(j.co(m))) > o,arg(AhC(j-m(m))) - 2n,arg(Ahc(j~m(m)))))
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Parte G Entrada Sinusoidal Continua. fO = ti am:=5 fo_ ! = 21.333 te= 64
f
. 1. -1 -1
Aug(t) == am- I-sm(l-z-n'fdt) + ?~Sln(5~2'n~fo~t) + 7-sm(7-2-n'f0~t)
va continuo
15 | ] |
Va1
10 = __ N/ NN SN N ____ NS\ ________F -
5 _
0 I I I I I I
0 10 20 30 40 50 60
_ 216y} ¢
Axy = [Ahg(j-2-Lngy )| Axq = 0.307 Axgy = Fel log) ——— |- —— Axg; = —83.956
®min ratio
. 2.5-1-f, 1
AXg = |Ahc(j-2-5-‘rc-f0)| AXg = 0.033 Ax¢g = F| log| ——— |'—— AXgg = —174.852
®min ratio
_ 276} 1
Ax7 = |ahg(j-2-7m5 )| Ax7 = 0.016 Axg7 = Fe| log) ——— | —— Axg7 = —193.681
®min ratio
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h [m] calculada

Parte H Entrada Periddica - Simulacion.

10

20

30

D(t,X) = A(Hl)'(x1 X, x3)T + b-Aug(t)

D(t,X) = A(Hl)'(x1 X, x3)T +b-Aug(t) Cl:= Zpr,S

40 50 60

cl=(000) z

La Cl se P

calcula para )
estarens.s.  Zp = rkfixed
ent=0.

h [m] calculada y simulada

Tarea N°3 - Solucién
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7dell

= rkfixed(Cl.0, .1, D)

(C|,o,tf, If, D)
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Parte | Diagramas de Bode Sistema Discreto. © UdeC - DIE - 2007

Q -Q
1z max min

Nmax = 900 n:=0..Nngay Quin=10 Quax = T_ Q(n) := n—~n + Qmin
m max

mw@):cd@«mmw@)—A@‘¥% Mdmyzzomqpmnmw@m@(xmwm»w

Fq(n) = %-(if(arg(Ahd(exp(j-Q(n)-Tm)>) > O,arg(Ahd(exp(j-Q(n)-Tm))) - 2n,arg(Ahd(exp(j-Q(n)-Tm)))>)
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Parte J Entrada Sinusoidal Discreta.
mm&):am-Q%ZWQkTm»+:Lﬁ{mmfd@Tmﬂ+:£st4nﬂﬂkTmﬂ
5 7
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. 2y = Qpip
axy = [ahg[expli-(2:m6 )} T[] [Axq = 0:302 Mgy = Ryl o Tmax| (M2 = 10075 © UdeC - DIE - 2007
max ~ *“min
— 5-2.1-fy — Qmin
Axg = [ahg[ explj-(2:57-fo) T ]| |AXg = 7.025x 207 x5 := Fy oo "max| [AXfs = 258955
max ~ >“min
7215 — Qin
axg = [ahg explj-(2:7m-fo) T ]| [Ax7 = 0.042 Mgy = Pyl ———— o Nmax | [MXfg = 141,963
max ~ >“min

Ahge(K) = am- Axl-sin(z-n-fo.k-Tm + Axfl-ﬁj

Axg T g T
+T-sm(2-5-n-fo-k-Tm + AXfS'E) + T-Sln(2-7'n-fo~k-Tm + AXfTEj

h [m] discreto calculado

6 T T T
o © L ) b
4= ° ® i ° ° ¢ H17
,,,,,, -« & e e
° °
L e o ° ° -
2. ° o, 0o ® *]
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Parte K Entrada Sinusoidal Discreta - Simulacion.
k S
xq(K) = if| k= 0,x5,Aq Xq + z Ag T bg-Aug(i) Xg = Xg(Kg) La Cl se calcula para
i=o estaren S.S.ent=0.
k-1
o k k—j-1 .
xq(K) = if| k = 0,xy,Ay Xq + z Ag " bgAug(j)
j=0

error(k) := Ahy.(K) — x4(K)3
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error en wm rpm

0.1 I I © UdeC - DIE - 2007
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Parte L

va [V] discreto y continuo

Comparacién Sistema Continuo y Discreto ante Entrada Periodica.

wm rpm continuo y discreto

0 10 20 30 40

teta r [grados] continuo y discreto

60 0 10 20 30 40 50 60

0 10 20 30 40
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Parte M Entrada Sinusoidal Continua con Retentor de Orden Cero - Simulacion.

N

Au(t) = Z Aug(i-Tpy) delppg(t = i-Tpg) Ty
i=0

D(t,X) = A(Hl).(x1 X, x3)T + b-Au(t)

Zpi,,2
T Z
D(t,X) = A(Hl).(x1 X, x3) +b-Au(t)  Cl:=| “pl,3

z
Pl 4

va [V] discreto y continuo con S/H
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Cl:=(0 0 0)" Z,, = tifixed(C1,0,t, I, D)
La Cl se

calcula para .

estar en S.S. Z,:= rkflxed(CI,O,tf,If, D)
ent=0.

wm rpm continuo y discreto

0 10 20 30 40 50

teta r [grados] continuo y discreto

60 0 10 20 30 40 50 60

h [m] continuo y discreto
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