CM3310

Exam 1 v2.0

Feb ruary 27, 2001 7-9pm

Name :______________________________________________ Box No. __________

1. (10 pts) The modelfor the pressure in a vesselwas deter mined to be fir st order and given by

P dt

dP 5 10 - =

What is the time constant for this process?

2. (15 pts) The temperature for a process was found to follow a second order process given by

T dt

dT dt

T d

2 5 8 4

2

2

- = +

Determine whether the process is underdamped or overdamped.

3. (20 pts) Find the values ofparameter a such that the process descr ibed bythe fo llo wing equat ions is stable y x dt

dy

y x dt

dx

a a

- - =

+ + =

3

2 ) 1 (

4. (25 pts) Implement ing a proportionalcontrolgiven by: )( CCku set c - = onthe

systemdescr ibed by

) 2 (

3

1 2

2

2

C u

dt dC

dt

C d - = +

Find the value ofproportionalcontrolgain, k c , that would yield a stable process with a

decayrat io of1/4.

5. (30 pts) You know that the nonlinear modelofyour CSTR process fo llows the

equation given by

2 ) ( 1 C k C C

dt dC

r in - - =

t

The engineer ing consultants you hired a few years ago showed in a report oftheir

controlstudyo fyour process that theyused a model linear ized around a steadystate

and is given by

in C C

dt dC 1 . 0 34 . 0 048 . 0 + - =

However, theyforgot to ment ion the values o f t and k r that theyfound, nor did they

ment ion the steadystatetheyused in their study. Fromthe given equat ions , recover

the values of t and k r , plus the steadystate values theyused, i.e. C ss and C in,ss .

6. (Bonus: 10 pts) Given the process descr ibed by

u x

dt dx 5 . 0 2 = +

Using a PD controller given by

x x e

dt de e k u set D c - = ÷

ø ö ç

è æ + = where t

with k c = 2 and t D =5, and x set =1, determine whether the offset willbe zero.