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PROCESS QONTRCL FCR MECHAN CAL TECHNOLOGY MCH 315
COURSE NAVE COURSE NUMBER

PH LOSCPHY/ GOALS;

It is the intent of this course to famliarize the student of

Mechani cal Technol ogy sufficiently in the basics of Process Control
that in the general practice of assi cal Mechani cal Engi neering, there
wi || be sound understandi ng of the control equipnent encount ered.

GENERAL NATURE OF THE COURSE:

Instruction will be presented in two nodes? one through the classroom
| ecture node (two hours per week) and the other through highly
structured |aboratory activity.

EVALUATI O\
Students will be evaluated as foll ows:
Test 40 (Md-termand final)
Labs 20 (2 formal lab reports)
Qui zzes 30 (unannounced testing, |abs, |ectures and
: honewor k) o _
Negot i at ed 10 (attendance, homework, participation, con-
T duct, etc)
TOTAL 100%
Letter grades will relate to test marks as foll ows:
A =80 - 100%
B=269 - 79%
C=55- 68%

R=1ess than 5 5%or
(ne re-wite covering the entire course work will be provided at end of
course as an opportunity to upgrade an "R' to a maxi numof "C'.
TEXTBOK( S) ;
"PROCESS CONTRCL FUNDAMENTALS', the Instrunent Society of Anerica.

" FUNDAMENTALS CF PROCESS CONTRCL THECQRY", the Instrunent Society of
Anerica, Paul W nerrill
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The student will be able to discuss::

- the theoretical concepts of Process Control.

- the role of specific hardware conponents used in process control.
- the dynamcs of a feedback control system

- how industrial control processes are tuned.

The student will also receive sone exposure to nore advanced control
concepts and techni ques such as:

At the conpl etion of

Basi ¢ Contr ol
Concept s

Funct i onal
Contr ol

Layout

Sensors and
Measuri ng
Means

Controllers

Cascade Control

Rati o Control

Dead tinme control
Feed forward control
Mul tivariable control

SPEQ FI C LEARM NG GBJECTI VES

the course the student will be able to

State the neanings of the terns defined as
control l ed quantities, systemdi sturbances,
and nmani pul ated quantities.

Expl ai n the basi c concept of feedback control
using exanples related to the human system
and househol d syst ens*

Expl ain, w th exanpl es, the neaning of process

BHLRBF QActi onal | ayout for a single feedback
| oop.

Li st and expl ain the conponents of bl ock

di agr ans.

Explain the role played by sensors.

Define the terns: accuracy, precision,
sensitivity.

State the qualifications of good dynamc
behavi ours in a sensor.

List the characteristics of a signal

transm ssi on system

Expl ai n how proportional only control works
and list its advantages and di sadvant ages.
Explain how integral action works and its
advant ages and di sadvant ages.

Explain how rate (derivative) control action
wor ks, and |list the advantages and

di sadvant ages.



Fi nal Control
Bl enent s
Val ves

Process Dynam cs
& Characteristics

. Control System

Advanced Concepts

Dgital Control

Practical Skills
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Draw response curves of the action of the
control l ed variabl e as vari ous nodes of
control correct for a systemdi sturbance.

D scuss and explain the purpose of control

val ves actuators and positioners.

Define "rangeability" and "turndown ratio".
Know t he neaning of and be able to use val ve
coefficients.

List the factors influencing the dynamc
behavi our of control valves and be able to
explain why each is a factor.

Describe the general response characteristics of
a first-order lag conponent which has been
subjected to a step change.

Determne graphically, a time constant for a
first order lag system that has been driven
by a step input.

Identify process dead tinme on a process

r esponse curve.

Understand and be able to explain the effects
of process lags and dead times on |oop process
dynam cse

Devel op insight into the fundamental concepts
of tuning feedback controllers.

Cal cul ate the tuning paraneters using the
ultimate tuning nethod.

Calcul ate the tuning paraneters using the
process reaction curve method.

Li st basic concepts of sone nore of the advanced
control strategi es such as cascade, ratio, dead
time, feed forward, nulti-variable control and
dlgltal contro

Have an understanding and be able to explain

the role of digital conputers in automatic
process control systens.

Understand the nmeaning of direct digital
control and supervisory control, and be able
to differentiate between them

Kdewnt ahyl bbeabbaponea OPI ainn t hiee f concépdoofat or y

§y§{pp§ &4l &) -and sel ect the proper
conponen to set u? control |oops for process
control of | evel , ow, tenperature and

pr essur e.

Use standard process instrunentati on determ ne
characteristics of the four |ab

processes avail abl e.
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Use standard process instrunentation to
determne the operational characteristics of
controlling a tenperature process with a two-
position controller.

Use standard process instrunentation to
determne the operational characteristics of
controlling a level process with a two-
position controller.

Use standard process instrunentation to
observe and anal yze the effects of demand and
set point disturbances on an integral
controllere

Use standard process instrunentation to
observe and anal yze the effects of demand and
set point changes on a proportional -only
controller.

Use standard process instrunentation to
observe and anal yze the effects of demand and
set point changes on a "proportional plus
Integral” controller.

Use standard process instrunmentation to
observe and anal yze the effects of denmand and
set poi nt changes on a "proportional plus
derivative" controller.

Use standard process instrumentation to
observe and anal yze the effects of demand and
set point changes on a "proportional plus

I ntegral plus derivative" controller.
Performa series of steps to check out a
control ler for proper operation.

Use standard process instrunmentation to
observe and anal yze the effects of set point
and gain changes on a controller and from

gai ned infornmation, nake the cal cul ations for
Egtlnun1sett|ngs for controller tuning.

e standard process instrunentation to
observe and anal yze the effects of denmand and
set point changes on a process and determne
the optimumtuning settings for the
control | er



