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PROCESS OONTRCL PPE 344-5
OCOURSE NAME OCCCE NO

TOTAL CREDIT HOURS: 80
PREREQUI SI TE(S): HYD220 HYDRAULI CS

. PH LOSCPHY/ GOALS:

The course is designed to provide theoretical and practical know edge of

t he fundanmental s of process control systens. Particular enphasis is placed
upon the functioning of the various conponents, including nmeasuring devices
and transducers, transmtters, controllers, and final control elenents.

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 basic
control types.

2. ldentify the functions of the conponents of a control |oop and explain
the difference between an open |loop and a cl osed | oop control using

| bl ock di agrans.

3. Define and aﬁply the principles of hydrostatics and fluid nechanics,
and to use these concepts in appropriate applications.

4. ldentify the characteristics and applications of various pressure
neasuring el enents.

5. Select and apply a variety of pressure and | evel neasuring devices.
6. Describe the function of a transmtter.

7. Describe the hardware used in pneumatic to electric and el ectric to
pneunmati c sw tchi ng.

8. Explain the operation of an on-off control | oop.

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

10. Define the purpose of and explain the operation of a control val ve,
identify control val ve conponents, and select and specify control
val ves for various processes.
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TOPI CS TO BE COVERED:
TOPI CS
Process Control Applications
Control Loop Components
Open and d osed Loop Control

Principles and Applications of
Hydrostatics and Fluid Mechanics
- Hydrostatics

- Pressure Measuring Scal es

- Fluid Mechanics

Characteristics and Applications of
Pressure and Level Measuring Devices

Transm tter Function and I nput/Qut put
Cal cul ati ons

On/ O f Control
- The On/Of Control Mode
- Error and Switching Cycle Tine

Proportional Control
- The Proportional Control Mde
- Controller Qutput Calculations

Control Val ve Characteristics and
Appl i cations.

Laboratory Exerci ses
Interim Test/ Final Exam nation
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V. LEARN NG ACTI VI TI ES
A LECTURES

1.0 OVERVI EW CF AUTQVATI C
CONTRCL

Uoon successful _
conpl etion of this unit
the student will be able
to:

1.1 Explain the purpose of
automatic control.

1.2 Describe sone
appl i cations of control
pr oj ect s.

1.3 Recogni ze the basic
control types.

2.0 HYDROSTATI CS

Woon successful _
conpl etion of this unit
the student will be able
to:

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

2.2 Calculate liquid ﬁr essure
at any gi ven depth.

2.3 Denonstrate the use of
Pascal ' s Law.

PPE 344-5
CCDE NO

REQU RED RESOURCES

MODULE | OVERVI EWCF AUTOVATI C

GONTRCL

Read pp. 1-24
Conpl ete Sel f-Test Questions
1to 9

| NTRCDUCTI ON TO PROCESS OONTRCL
Read Part 1; Section 1

Principles of Qperation
pp. 4-10

MODULE 2 HYDROSTATI CS

Read pp. 1-18
Conpl ete Sel f-Test Questions
l1to 7.

| NTRCDUCTI ON TO PROCESS QOONTRCL

Read Part 111, Section 4
CGeneral Information
pp. 19-20
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V.  LEARN NG ACTI VI TI ES
PRESSURE MEASURI NG SCALES

Uoon successful _
conpl etion of this unit
the student will be able
to:

w—
o

3.1 Define and differentiate
between differenti al,
at nospheric, absol ute and
gauge pressures.

3.2 Use instrumentation to
neasur e pressures.

4.0 FLU D MECHAN CS

Woon successful _
conpl etion of this unit
the student will be able
to:

4.1 Determne the flow
pattern in a cl osed
condui t.

4.2 Calculate velocities at
any point of the pipe.

4.3 Solve problens to find
pressures, velocities and
elevations in a fluid
using Bernoul li's Law

4.4 Calculate Reynold s No.
for a given flow
si tuat 1 on.

PPE 344-5
CCDE NO

REQU RED RESQURCES

MODULE 3 PRESSURE MEASUR NG

SCALES

Read pp. 1-13
Conpl ete Sel f-Test Questions
1to 8.

| NTRCDUCTI ON TO PROCESS QONTRCL

Read Part IIl, Section 5
D rect - Measur enent Har dwar e
pp. 21-33

MODULE 4 FLU D MECHAN CS

Read pp. 1-19
Conpl ete Sel f-Test Questions 8,
12 and 13 to 18.

Read pp. 22-32
Conpl ete Sel f-Test Questions
19 to 22.

Read pp. 34-46
Conpl ete Sel f-Test questions
26 to 36.

| NTRCDUCTI ON TO PROCESS CONTRCL

Read Part |I; Section 6.
Pneurmati ¢ Transm ssi on Har dwar e
pp. 34-47
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5.1

5.2

5.3

6.0

6.1

6.2

6.3

6.4

LEARN NG ACTI VI TI ES
ON- GFF  GONTRCL

Uoon successful

conpl etion of this unit
the student will be able
to:

Expl ai n the operation of
a sinple on-off control
| oop.

Cal cul ate the speed of
response fromthe

capaci tance of and the
net input into a process
| oop.

Cal culate "error" and
"switching cycle tine"
for | oops having
differential gap and
del ayed response.

PRCPCRTI ONAL  GONTRCL

Woon successful

conpl etion of this unit
the student will be able
to:

Descri be the general
characteristics of the
proportional control
node.

Express, in mathenatica
form the operation of

t he proportional control
nmode.

Cal cul ate the output of a

proportional controller
dependi ng on "gai n" and
"error".

Make a graphi ca
representation of the
control |l er-out put

cal cul ation

PPE 344-5
CCODE NO

REQU RED RESOURCES

MODULE 5 ON-CFF CONTRCL

Read pp. 1-27
Read Sel f-Test Questions
1to 6

| NTRCDUCTI ON TO PROCESS CONTRCL

Read Part I11; Section 7
Recordi ng and Indicating
Har dwar e
pp. 48-51

MODULE 6 PRCPCRTI ONAL GONTRCL

Read pp 1-26

Conpl ete Sel f-Test Questions

1to 4.

| NTRCDUCTI ON TO PROCESS CONTRCL

Read Part 111; Section 9
Controllers and Al arns
pp. 57-65

Read Part |V, Section 11
Using a Loop D agram
pp. /5-76

Read Part 1V, Section 13
Loop Tuni ng
pp. 83-84



PROCESS CONTRCL

V. LEARN NG ACTIMI TI ES
7.0 QOONTROL VALUES

Uoon successful _
conpl etion of this unit
the student will be able
to:

7.1 Define the purpose of and
expl ain the operations of
a control valve.

7.2 ldentify control valve
conponents and use
control val ve term nol ogy
and nonencl at ure
correctly.

7.3 Calculate to flow through
a control val ve.

LABCRATCRY EXERQ SES

Upon successf ul

conpl etion of these

| abor at ory exercises, the
student wll be able to:

No. 1; Calibrate a
Dfferential Pressure
Transmtter §[PT) t hat
may be used for the
nmeasur enent of fl ow,
| evel or pressure.

No. 2;: Performflow
measur enents usi ng an
orifice plate and flange
t aps.

No. 3; Performa calibration
check on a DPT and
measure the | evel of
fluid in a tank using a
DPT.

PPE 344-5
CCDE NO

REQU RED RESOURCES

MODULE 7 OONTRCL VALVES

Read pp. 1-45
Conpl ete Sel f-Test Questions
1to 8.

I NTRCDUCTI ON TO PROCESS CONTRCL

Read Part I1; Control Valves
and Positioners
pp. 66-74

LABCRATCRY EXERO SE NO. 1

Calibration of a Dfferenti al
Pressure Transmtter

LABORATCRY EXERA SE NO. 2

Fl ow Versus differenti al
Pressure for an Oifice Pl ate

LABCRATCRY EXERA SE NO. 3

Level Measurenent of an Qpen
Tank
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s ORSE NAME

V. LEARN NG ACTIVITI ES

No. 4; Determne the response
characteristics of an
el ectronic and/or a
pneunati c DPT.

No.5; Select and install the
necessary
I nst runent s/ equi prent for
a sinple feedback control
| oop tor a flow process.

No. 6; Select and install the
necessary
I nst runent s/ equi prent for
a sinple feedback control
| oop Tor a level process.

No. 7; Select and install the
necessary
| nst runent s/ equi prent  for
a sinmple feedback control
| oop for a pressure
process.

No. 8; Qperate the flow
process and describe the
automatic flow contro
| oop acti on.

No. 9; Qperate the leve
process and describe the
automatic level contro
| oop acti on.

No. 10; perate the pressure
process and describe the
automatic pressure
control |oop action.

CPTI ONAL

No. 11; Use standard process
I nstrunent ati on and
anal yze the effects of
set point and gain
changes (upsets) and
using the observed
i nformation, determ ne
the opti num settings
required to time the
control |l er.

PPE 344-5
GCCE NO

REQU RED RESOURCES
LABCRATORY EXERO SE NO 4

Pressure Transmtter
Response Check

LABCRATCRY EXERO SE NO. 5

Fl ow Process Contro
Loop Hook- U
LABCRATCRY EXERCI SE NO. 6

Level Process Control
Loop Hook- U

LABCRATORY EXERA SE NO. 7

Pressure Process Contro
Loop Hook- Uo

LABCRATCRY EXERO SE NO. 8

perating the Fl ow
Process Loop

LABCRATCRY EXERA SE NO. 9

(perating the Pressure Process
Loop

LABCRATCRY EXERA SE NO 11

Utimate Period Timng of a
Fl ow Process
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V. METHOD OF ASSESSMENT: GRADI NG

Assi gnnent s/ Labor at ory Exer ci ses 25% A+ 90-100%
I nteri m Test 25% A 80- 89%
Qui z Tests 15% B 70-79%
Final Examnation 35% C 60- 69%

A passing grade will be based on a m ni num conposite gradi ng of 60%
Students obtaining a conposite grading of 55%to 59% may be allowed to
conpl ete a suppl enentary exam nati on.

VI . REQU RED STUDENT RESCURCES:
PPE344 - Proces Control Lab Manual - Canpus Shop

VII. ADD Tl ONAL RESCURCE MATER ALS AVAI LABLE | N THE OOLLECGE LI BRARY
BOK SECTI O\

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

Process Measurenent Fundanentals, Vol. 1; by TE Collis, EM Eacho,
NJ.P. Jerald, and M K Reardon; (eneral Physics Corporation.

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

Instrunentation, Third Edition; by FW Kirk and NR R nboi. Anerican
Techni cal Publishers, Inc.

Automation and | nstrunentation, AWM Manual M2, Second Edition, Anerican
Water Wirks Soci ety.

Process Instrunentation and Control Systens - Manual of Practice No. OM6
Vater Pollution Control Federation.

VIT1. SPEQ AL NOTES

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

i npai rnents, hearing inpairnents, learning disabilities) are
encouraged to discuss required acconmodations confidentially with the
i nstructor.

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



