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Order, Pole dan Zero

Tugas MANDIRI (tidak dikumpul), gunakan fasilitas Google Search untuk
melakukan penelusuran dengan kata-kunci istilah-istilan khusus berikut ini.

~ Poles and Zeros

% (tiga) ISTILAH-2 KHUSUS S
' ' H(s)=K=—==——
yang sering digunakan dalam [T.6-2)
analisis dan desain SISTEM K is the transfer gain
: BThe roots of numerator is called zeros of the system. Zeros
KENDALI: yaﬁg Sama Sékah correspond to signal transmission-blocking properties.
wm aﬁﬁya "ka d‘hat dalarﬁ BThe rpots of denf)x.mnator are called poles of the system. Poles
determine the stability properties and natural or unforced
KAMUS’ ya‘tu behavior of the system.

BWPoles and zeros can be complex quantities.

© W daﬂ SlSTEM W:i=pi, cancellation of pole-zero may lead to undesirable system

properties.

* Pole(s) "
¢ Zero(s) e
ketiganya TERKAIT dengan o
Model NISBAH ALIH dari s " oy etz
SISTEM.




Apa itu ORDER dari SISTEM ?
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Hubungan antara Order, Pole dan Zero
Jw &
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(s+1)ls+ 2)
(s+ 4)(s+ 5)(s + 8)

F(s)=10e
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~Poles and Zeros

H(s) = Kn (s-2)
[T.G6-p)

WK is the transfer gain

BThe roots of numerator is called zeros of the system. Zeros
correspond to signal transmission-blocking properties.

BThe roots of denominator are called poles of the system. Poles
determine the stability properties and natural or unforced
behavior of the system.

BPoles and zeros can be complex quantities.

Wzi=pi, cancellation of pole-zero may lead to undesirable system
properties.
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Sistem-sistem Order PERTAMA

| First-Order Systems

m Are measurement systems with storage elements that
can't respond immediately to a change in input.

Example bty bew

m |n general, systems with a storage or dissipative capability
but negligible inertial forces can be modeled by a 1= order
differential equation (ODE).

a,y tagy = F(t)

* Determine the TF of the system that produced the
following output in response to a,unit step input,

Step Response ks d (D ¢ J""")

1
Ty Ly - KF(t) whereK =

i,
a

1 :
T = — = e congeant
dy

m The time constant, 71, is the measuremeny of the speed of
system response to an input.

m The smaller the value of 1, the faster/the system response.
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Process Output

i
(3]

= Underdamped
Critically Damped
= Overdamped
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Second Order
Systems

R(s)

C(s)
R(s) s
C(s)
R(s)

o

+2as+o,

,

<+ 25+ o)

Block diagram of second order system is shown in fig.

C(s)

Stand

dard Form of Second Order System

G(S)

G(S)
1+ GOHAS)

G\ﬁc»ndoni_v stem
with an overshoot

Figure 5,10, Perlormance chasacteristics for the

Eg. 5-51
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Siep response

Underdamped Second-Order Systems

mp:mmudmmdzmdr.o :

Response of 2" Order Systems to Step Input (0<{ < 1)

reach (he new steady-slate valve,

. Time to First Peak: 1, is the ime required for the

output to reach its first maximuom value.

3. Setling Time: £, is defined as the tme required for the
process output to reach and remain mside a band whose
widlh is equal ko £5% of the totlal change in 3. The lerm
95% response time sometimes is used 1o refer to this
case. Also. values of £1% sometimes are used.

4. Overshoot: 05 = a/b (¥4 overshoot 1s 100a/5).
5. Decay Ratio: DR = ¢/q (where ¢ 15 the height of the
second peak).

6. Period of Oscillation: /s the time between two
successive peaks or two successive valleys of the
ICSPONSC.

1. Rise Time: ¢, is the ime the process output takes to first
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