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You can switch the RegCSharp program to English text by using the US- flag button in the toolbar top
left position.
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Step response, bode plot and polar plot are trivial.



3.7.2 I-Block
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3.7.3 D-Block
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Bode plot D
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3.7.4 PT1- Block
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Bode plot PT1
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3.7.5 PD — Block
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Bode plot PD
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3.7.6 PDT1 — Block (series connectlon PD + PT1)
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Bode plot PDT1 st=10
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Step response PDT1, st=0.1
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Bode plot PDT1, st=0.1
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3.7.7 PI- Block, simple standard controller
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Bode plot PI

I o=l Calculation of bode plots

start radian frequ. |01 = Di5£='_|ﬁ')' Mods

() Only Magnitude
g () Only Phase
dat -

@ Mag and Phase
l Recale ] l Redraw ] (™) Polar plat

HE =T EDEER X=X

Output block Nb. |1 EI
Input MNb. 71 EI

Import from extemal file

o e e

[] Open Bodeplot RAM Memory

Store and fix

H shift curve data into RAM l

Legend

B Mag. In: 71 Blo
B FPhase In: 71

stat mdianfrequ. |01 El Display Mode

) Only Magnitud
Output block Nb. o:rri P:::: -
input Nb.

") Mag and Phase
l Recale l l Redraw ] @ Polar plot

Import from

extemal file

Chart 7.18

] Open Bodeplot RAM Memary

Store and fix

shift curve data into RAM l

HE=TEDEERLEb ==X

0,99;3%;39899999?6 0,999999993955976  0,995999957999976  1,000000
0,999999991999976  0,9999999959999768  0,999999999999478

01958558 1,000000
1,00000000399498

0595598 1,000000
1,0000000075999828

Legend

B In: 71 Block: 1

05999993
Chart 7.18




3.7.8 PID- Block (ideal, not realizable)
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Bode plot PID, green lines are the asymptots
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3.7.9 PIDT1- Block (realizable)
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, in RegCSharp available as block Reg / sReg, step depth st=Ty/T;.

Values from lecture example WB p. 20, K=1.9, T\=0.19, Tp=0.0474, T,=0.015




o-! Controller, serial structure

Controller. block no 1
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Step response PIDT1:

l o Calculation of step responses
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3.7.10 Delay time block
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Bode plot delay time block (manually scaled)
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3.7.13 PT2 (d<1)=> 2PT1 (d>=1)
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In RegCSharp value input not w,, but T=1/ w, . But there is an invert button. You can type in w, use
the button and you get T. Example: K=1, T=0.1, w,=10.
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Bode plot magnitude curves PT2 with different d -values:
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Phase curves PT2 with different d- values:
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Polar plots of the PT2:
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With d=0.1 added, at d=0.01 only one point is drawn so no picture:
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Is cancelled in lecture caused by limited time:

3.7.11DT1

o5 8

h Scale Bs)

DT1 Block 1

Block gain K= 1,0000

Time constant T= 0,1000
Limit = 1E+30
F = K*p*T {{1+p*T)
[ v o] | X cancel |

Step response DT1:

Time range seC  Qutput block Nb. Import from extemal file [] With initial values <>07
12510 -
Steps between each point Input Nb. -dat e [7] Open curve Memory

Nexd Curve: 1 with this color
Input step amplitude 1 | Recalc | ‘ E’:IT [ b l ‘ shift curve data into RAM ‘
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Bode plot DT1:

I a5 Calculation of bode plots
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3.7.12 DT2

= — e
e I £ I - =
8 | DT, [PID |- & "o 0l o| o
2 — P 1 -o0d W t
DeTyp)1Typ) >\ d<t ->Seite 22 ' x 4: T,

See also WB p 18-19. Example values: K=1s, T=0.1, w,=10.
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Bode plots magnitude curves DT2, phase exactly like PT2, but 90° shifted up to the top:



-ECchhE_on Y —
|| start radian frequ. iﬂ.1 '-li-_i Display Mode Import from extemal file
] @ Only Magnitud —
f Output block Nb. |'I_}-£_-! © Oy P:::e — | Redraw ‘ )
Input Nb. 71 L_;__i B s Open Bodeplot RAM Memory
i [ = ] [ i ] @ Ortskirye ‘ Stare and fix ‘ l shift curve data into RAM
Hd=TEEEEER LR o= =aX |
60 i Legend
& !
W d-2
by i 1 i W d=1
30 28 W d-0.7071
20 ; t = W d-0.3
i ! = d=0.1
10 = % — d=0.01
; SsssE=="_——Ci=—— ===
-10 = - - == H = S
20 p— —
-30
& ! M L 18 Chart 7.18
- —~— T = - A

52 Goleultion of bode plots e
|| start radian frequ. T B Display Mode Import from extemal file
0 Output block Nb. |1 2] zx :‘::;ﬂ”de | Redraw ‘
putMb. 71 2] E?lt .::'_. Mag and Phase e e A e
| [ e ] [ o b ] é‘, Citdaine ‘ Store and fix ‘ l shift curve data into RAM
Hd=rTEEERLEE o= =aX

: - Legend

7

g W d=2

H W d-1

a W d-0.7071

o/ Y B d-03

i Y

BN fl

3

-3

4

-3

3

)

-2

-5

0 1 2 3 4 5 6 7 8 9 m n 12 13 4 15 16 17 Chart 718

- N . - = o— 3 * A




3.7.141T1
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Examples from lecture with RegCSharp

Tank Level control

Formula:

Qe =C"z
z/l,=h/]l

Volume:

Area

file ,,taank level control.win“

A*y=A(yo-h(1)) or
A*y= I(q‘ —q,)dt + A*y,
0

- block parameters | o | E £ .|1
@ Nr type gain

I -1,0000

2 P 1,0000

I [ = 3 | p 0,5000

| [ |
4 L F
3 2 1

| Ende, cancel | | changed params = blg

L5

Input 71: Disturbance flow out, step with 10 I/min= 0.1 m3/min
Block 3 Controller lever with 1,=0.5m and l,=1m, K=0.5
Block 2: Valve controlling the input flow with C= 1 m2/min

Block 1: Tank with base area A=1 m?.

Resulting step response of the tank level (h=0 is equivalent to , filled“):
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Project 1 Cruise control
Car PT1 with K=100 km/h/KW, T=10s. Controller Pl with Kg=4KWh/km and Ty=10s (polcompensation).

File , Tempomat.win®.

@

@ 10,0000
' 10,0000

| Ende, cancel || changed params -= blocks | | n

Input 71: Desired value speed in km/h
Input 72: fictive disturbance power in KW, negative value brakes (driving up a hill)

Reference step response from 0 to 50 km/h, 72 set to zero:
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Disturbance behavior, step response of -20 KW:
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Project 2: Temperature control
File: ,,Temperaturregelung Projekt 2.win“

gain T1/Gen.-Fre.

0,7300 10,0000

@ 1,0000 1,0000
sReg W_}—ﬂf_*—> sController 5,9109 10,0000

3 1 2 m |

| Ende, cancel || changed params - blocks | |

Controller designed with d=0.7613 (equivalent to (i=0.025, Phiz=68,18°) and polcompensation, st=1
(PD):

1V = 10°- reference step response:
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Design with compromise value st=2
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Comparison with PT2

PT2: K=1, wo=0.65675 1/s, T=1.5226s, d=0.7613

T1/Gen.-Fre. T2/damping
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Curves of control loop and PT2 are identical.



