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. PH LOSCPHY/ GOALS:

The course is designed to provide theoretical and practical
knom!edPe of the fundanental s of process control systens. _
Particular enphasis is placed upon the functioning of the various
conponent s, includi ng nmeasuring devi ces

and transducers, transmtters, controllers, and final control

el ement s.

1. STUDENT PERFCRVANCE CBJECTI VES

Upon successful conpletion of this course the student will be able
to:
1. Describe applications of process control and recognize the
basi c control types.
2. ldentify the functions of the conponents of a control | oop.

3. Define and apply the principles of hydrostatics and fluid
mechani cs, and use these concepts in appropriate applications.

4. ldentify the characteristics and applications of various
pressure measuring el ements.

Describe the function of a transmtter.
Draw and interpret process and instrunentation di agrans.

Expl ain the operation of an on-off control | oop.

© N o O

Describe the general characteristics and operation of the
proportional control node.

9. Describe applications of on-off and proportional control |oops
to the control of pH



PROCESS CGONTRCL PPE 344-5
COURSE NAME GCDE NO

1. TOPICS TO BE COVERED:

TCPI CS
1. Process Control Applications

2. Control Loop Conponents

3. Principles and Applications of
Hydrostatics and H uid Mechani cs
- Hydrostatics
- Pressure Measuring Scal es

- Fluid Mechanics
4. Process and Instrunentation D agrans

5. W/ CGf Control
- The O/ Of Control Mbde
- Error and Switching Cycle Tine

6. Proportional Control
- The Proportional Control Mde
- Controller Qutput Calcul ations

7. pH Control
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V. LEARNI NG ACTIM Tl ES

A LECTURES

1.0 OVERMVI EW CF AUTQVATI C CONTRCL
Upon successful conpletion of this unit the student will
be able to:

11 Expl ai n the purpose of automatic control.

1.2 Descri be sone applications of control projects.

13 Recogni ze the basic control types.

2.0 HYDROSTATI CS
Upon successful conpletion of this unit the student will
be able to:

2.1 Define wei ght, nmass, weight-density and specific gravity
and to use these concepts in appropriate applications.

2.2 Calculate liquid pressure at any given dept h.

2.3 Denonstrate the use of Pascal's Law.

3.0 PRESSURE MEASURI NG SCALES
Upon successful conpletion of this unit the student will
be able to:

3.1 Define and differentiate between differential,
at nospheric, absolute and gauge pressures.

3.2 Use instrunentation to neasure pressures.
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V. LEARN NG ACTI VI TI ES

4.0 FLU D MECHAN CS
Upon successful conpletion of this unit the student wil
be abl e to:

4.1 Determne the flowpattern in a closed conduit.

4.2 Cal cul ate velocities at any point of the pipe.

4.3 Sol ve problens to find pressures, velocities and
elevations in a fluid using Bernoulli's Law.

4.4 Cal cul ate Reynold's No. for a given flow situation.

50 PROCESS & | NSTRUMENTATI ON DI AGRAVS
Upon successful conpletion of this unit, the student wll
be abl e to:

51 Drawa P & ID for a sinple control | oop.

52 Interpret a P& IDfor a sinple control | oop.

6.0 ON- OFF CONTRCL
tgogbfgc§g§sful conpletion of this unit the student wil

6.1 Expl ain the operation of a sinple on-off control | oop.

6.2 Cal cul ate the speed of response fromthe capacitance of
and the net input into a process | oop.

6.3 Cal culate "error" and "switching cycle tine" for | oops

having differential gap and del ayed response.
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Upon successful conpletion of this unit the student wll

COURSE NAME

| V. LEARNI NG ACTI VI TI ES

7.0 PROPORTI ONAL CONTROL
be able to:

7.1 Descri be the genera

control node.

characteristics of the proportional

7.2 Express, in mathematical form the operation of the
proportional contro

7.3 Cal cul ate the output of a proportional controller
dependi ng on "gain" "error".

7.4 Make a graphical representation of the controll er-output

cal cul ati on

B. LABORATORY EXERCI SES

Upon successful conpletion
of these |aboratory

exerci ses, the student wll

be able to:

No. 1; Calibrate a Differenti al

Pressure Transmtter (DPT)
that may be used for the
measur enent of flow, |[evel
or pressure.

No. 2; Performflow
measur enents using an
orifice plate and fl ange
t aps.

No. 3; Performa calibration
check on a DPT and neasure

the level of fluid in a tank

usi ng a DPT.

No. 4; Determ ne the response
characteristics of an
el ectronic and/or a
pneumati c DPT.

LABORATORY EXERCISE NO. 1

Calibration of a Differentia
Pressure Transmtter

LABORATORY EXERCI SE NO. 2

FIl ow Versus differentia
Pressure for an Oifice Plate

LABORATORY EXERCI SE NO. 3

Level Measurenment of an Open
Tank

LABORATORY EXERCI SE NO. 4

Pressure Transmtter
Response Check
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V. METHOD OF ASSESSMENT: GRADI NG

Assi gnnent s/ Labor at ory Exerci ses 25% A+ 90-100%
Interi m Test 25% A 80- 89%
Assi gnnent s 25% B 70- 79%
Fi nal Exam nation 25% C 60- 69%

A passing grade will be based on a m ni numconposite grading of 60%
Students obtaining a conposite grading of 55%to 59% may be al | owed
to conplete a suppl enentary exam nati on.

VI. REQU RED STUDENT RESCURCES:
PPE344 - Process Control - Canpus Shop

VI1. ADDI TI ONAL RESQURCE NMATER ALS AVAI LABLE | N THE OOLLECGE LI BRARY
BOOK SECTI O\

I ntroduction to Process Control, Publication 105B by The Foxboro
Conpany.

Process Measurenent Fundanentals, Vol. 1; by TE Collis, EM
Eacho,
J.P. Jerald, and MK Reardon; General Physics Corporation.

Process Control Fundanentals; by Quintech D vision of Lab-Volt.

Instrumentation, Third Edition; by FW Kirk and N R R nboi.
Aneri can Techni cal Publishers, Inc.

Automation and Instrunentation, AWM Manual M2, Second Editi on,
Arerican Water Wirks Society.

Process Instrunentati on and Control Systens - Manual of Practice No.
Qv 6
Water Pollution Control Federation.

VIT1. SPEQ AL NOTES

Students with special needs (e.g. physical limtations, visual

| mpai rments, hearing inpairments, learning disabilities) are
encouraged to discuss required accomnmodations confidentially with the
i nstructor.

Your instructor reserves the right to nodify the course as hel/ she
deens necessary to neet the needs of students.



LATE POLICY

ADDENDUM TO COURSE OUTLINES
SEMESTER - WINTER 1997

COURSE: PPE 344

Students will be assessed the following academic penalties for late submission of
assignments/laboratory assignments.

Assignments are due at the start of each scheduled class.

ASSIGNMENTS (Where Applicable)::
Late Assessment

- 20% if not submitted when due
- *10% additional for each successive day
- 100% if submitted post marking

LABORATORY ASSIGNMENTS (Where Applicable)::

Late Assessment

Attendance: - 20% first late infraction
- 50% second late infraction
- 100% third and successive infraction(s)
Write-ups: - Due by 12 noon one week from date of experiment.

Students have the option to submit write-ups at the
beginning of any scheduled lecture or lab on the due date.

Late Assessment

- 20% if not submitted when due
- *10% additional for each successive day
- 100% if submitted post marking

* Students are aware that they risk a mark of "zero" if lateness goes beyond two (2)
days.

Assignments should be submitted directly to the Professor to ensure that they are not
misplaced. The Professor is not responsible for assignments deposited through his
office door/mailbox.



