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I cerify that the work being submitted 1s my own, and
that no unauthorized assistance was obtamed
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(Closed book, closed notes) :

Signature: _ e

1. For the experimental data below:
(fa) Develop a first order plus dead time (FOPDT) model for the input-output system shown
below. (10pts) (@
l é {b) Sketch your model prediction of the output on the axes by showing the main model
~ parameters on the graph. (10 pts) 5’ :
-Xc) Can you determine the order of the process system generating this output? Explain your
answer. (5 pts) @

0 AL{;.\“

s e o S 1 i
("4(3‘3 ,))ﬁ(cv,3°ﬂ 0(1 =N iR 10 4 (L3 115 20 25
i ¢ .\‘.‘1,\,. i
= wndd ‘
(47,247 By Lie

[h/},‘jtn)z

=599 sacHaS oag units (dsaddione )




Page 2 of §

() ifKcis 9 and R :
(t) exhibits a st
rocess fi ep change of +12 units.
eedback control system, Is it stable or not? ('12 pt(;)o/fptS) i

R(s) A T .
"y K Kc(1+33) B 4 1 C(S)
(s +1)(0.5s + 1) > ((s)
D 3 g EL5)
RN i
(13 m / 6}
P-—-—) Kc
D->T(s ) eSem
T 'S no \ $o8N ) So N© by conbrvum“
El e
b) R
C(S) o mu\-\i?\u) S*ra\%\r\‘\' {N\rcuﬂo\/\- ﬂ(s\bC(s) o
-/7- ST ‘vgtv P
?\(s Mu\h?\us\oc? + | ‘
" < : ol ‘
c) )Ap\c&,)q 5 EVT — %‘i;‘o Cscra =t Boeal | iy Yot W"'—D
5 ( YA 3
R5)=12 sy » GG HE CRR AT T

( q%él’b/ \ G&nc’%l S
W (g G ©OFsr) \ e l
$>0 : : — q (‘)
q (“'0) 1)(o- :ﬂ)};%) +\ /é e |
a’ }

(D) |
- j,,_f—&fa{/(;é g ki e
4+ ; \i




) simb.\&j

C(s) i o
=77 3 denominakor Lo assess

R(sY S{nbx\.%j with me@j o

Devonswshr of transher funchons  Ke (1435)

E(SH Y(o.55¢1) m)} %

955 &K +4/6s5 7
le. 5

{ &Z)(O%/D(}
Al //
G )/{ss

’)s)

{/ﬁ( By
V\c(l*f'zs)(‘?’) e l/
CS*';)(O 554-!7(5"') .

YerBhes  shHsed
0.55+|

q 7
‘5K3d+ q@}é’b ';0,553;231"‘55('

~ShUseD




Page 4 of 5

3. The set point (SP) of the control System below is given a step change of 0.2 units
Aa) The blocks shown represent a process system and a controller, ldentify as ma‘ny parameters of
the process system as you can and explain what type of open loop behavior you would expect
the system to display for a direct step change input. (5 pts) &
\b) Determine the final value of C after the setpoint change. (10 pts) P Mo
Ac) Describe the closed loop dynamic behavior of C after the set point change. (15 pts) /O
(d) Calculate the offset in C after the setpoint change. (%5 pts) )
[/{'O e) If you wished to sabotage the operation of this system by altering the controller settings to
produce unstable behavior after a 0.2 unit setpoint change, how would you do it? Describe with
supporting numbers. (15 pts) (&~
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