
1. ZN tuning
To get P - control , flick the switch as explained in the code
By trial and error , the oscillations are constant when :

Kc = Ku = -1,335

Using the tuning rules in table 11,4 Kc -0,45km

The period Pu is read of the plot : Kc = -0,60075



Pu ≈ 140,2-54,5 = 85,7

⇒ 4¥ 1%2=71,42

2. Shams method

We use Kc = ¥ ≈ -0,6675

We then obtain the other necessary values :

Keo =
- 016675

digs = 1

The peak is approximately halfway
between these points :

⇒ fp , 63.4573+6419963 = 64,23
2



⇒ Dyp =

1.04278+40426
= 1,043

2

At the first undershoot

Dyu = 0,521

Then
, using the provided formulas :

= 0,7037

= 0,4820

= 0,4209

= 0,4931

= 2,3432

We can then use these values to get a 1st order model :

= -3,5597

= 23,0616

= 54,0388

Then , applying SIMC rules with tight control ( % )

I 54,0388
=

-3,5597
°

2. 23,0616
= - 013291

= 71--54,0388



2- N -

tuning has a larger overshoot and oscillates more
than the Shams + SIMC - tuning does .

g- ¥÷,

4- syls) + yls ) = ymls ) / Inverse laplace

4- dd¥ +y = ymlt)

For discrete/digital approximations : dy-dt-YK-jf.fi , ylt) -ya
⇒ ~¥ (yr-Ya ) + Yk =Ymk



rearranging :

Yu 1T¥ + 1) = Ymk + ¥+9k -1
I

Y"
¥, +1 Ymk

+
0¥
0¥ + I

%-1

Let a- ¥7, ,
I - ✗ = "¥¥, - ¥÷i¥÷÷,

⇒ Yu = ✗ ym.ie +11 -Nyk -1
1

Inserting values in to ✗⇒ ✗ =

+ ,
= b- ≈ 0,167

⇒ ya
= 0,167 Ymk -10,8339k -1

Inserting the expressions for Yui , we see that :

Yi- ✗ Ymk + ( I - a)

yk-iyii-xym.ie-14 - a) [✗ ym.ua +11 -a) yu .]
Yk = ✗ymkt ✗ It

- a)

ymk.it/l-xTyk-2Yn--aym.u+xll-x)ymk.itll-tT&ymk-2-ll-
a)ya . }]

Yu = ✗ ymk + ✗ ( 1-a) ym.hn + all -Hymie-2+4 -✗Tyre-3
We can see a pattern here , where ki = all -a)

i

for it [0,9]
For the last node

,
✗ is replaced by 1-✗ ⇒ k

, ◦
= ( I - a)

' °

(here at k - 10)



The values ( using ✗ = %) :


