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Control Systems for Heating, Ventilating, and

Air Conditioning

By R. W. Haines & D. C. Hittle
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Course Description Form

13.Course Name:

Control Circuit

14.Course Code:

MU0214004




15.Semester / Year:

Second Semester / 2024-2025

16.Description Preparation Date:

30/10/2024

17.Available Attendance Forms:

Theoretical + Experimental

18.Number of Credit Hours (Total) / Number of Units (Total)

120 Hours/ 6 units

Course administrator's name (mention all, if more than one
name)

19.

Name: Dr. Essam Zuheir Fadhel
Email: essam.zuheir@uomus.edu.ig

20.Course Objectives

Course 1- Introducing the student to the basic control principles of refrigeration and air
Objectives | conditioning systems
2- Teaching students how to control refrigeration and air conditioning systems

using control panels
3- Introducing the student to the characteristics of control circuits

21.Teaching and Learning Strategies

Strategy | 1- Electronic theoretical lectures

2- Practical laboratories and simulation programs
3- Means of clarification

4- Workshops

5- Weekly reports

22. Course Structure

Week Hours Required Unit or subject | Learning | Evaluation
Learning name method method
Outcomes
(3) theoretical The basics of Electronic | Weekly
+ (3) practical The student automatic theoretical | pre and
understands the | control include: | lecture+ | post tests
lesson principles - the | practical
purpose of lecture
2-1 control in the
field of HVAC -
basic
components -
open and closed
control circuits -




box drawing -
time response

(3) theoretical The student Types of Electronic | Weekly
+ (3) practical | understands the controls - theoretical | pre and
lesson variables and lecture + | post tests
factors that are | practical
subject to lecture
4-3
control - sensors
- measurements
- symbols used
in control
circuits.
(3) theoretical The student Principles of Electronic | Weekly
+ (3) practical | understands the pneumatic theoretical | pre and
lesson control - its lecture + | post tests
components - practical
elements - lecture
Sensors -
6-5 pneumatic
relays - A - its
final elements
(motors and
valves) -
compressed air
supply
equipment.
(3) theoretical The student Principles of Electronic | Weekly
+ (3) practical | understands the | electrical control | theoretical | pre and
lesson - itscomponents | lecture + | post tests
- elements - practical
Sensors - lecture
electrical relays -
8.7 their final
elements -
switches -
electrical
circuits for
power and
control -
diagrams.
(3) theoretical The student Principles of Electronic | Weekly
9 + (3) practical | understands the electronic theoretical | pre and
lesson control - lecture + post tests




Winston Bridge | practical
- System lecture
components and
circuits -
Elements -
Sensors -
Transducers -
Operational
Amplifier -
Switches - Final
control elements.
(3) theoretical The student Refrigeration | Electronic | Weekly
+ (3) practical | understands the | fluid controllers | theoretical | pre and
lesson include lecture + | post tests
expansion practical
10 valves: lecture
automatic,
thermal,
thermoelectric,
and electronic.
(3) theoretical The student The parameters | Electronic | Weekly
+ (3) practical | understands the include: theoretical | pre and
lesson evaporator lecture + | post tests
pressure - practical
condenser lecture
11 pressure -
compressor
intake pressure -
temperature -
cooling
capacity...etc.
(3) theoretical The student Control circuit | Electronic | Weekly
+ (3) practical | understands the accessories theoretical | pre and
lesson include valves: lecture + | post tests
12 electromagnetic, | practical
three-way, four- lecture
way, safety, and
gates (dampers).
(3) theoretical The student Control and Electronic | Weekly
+ (3) practical | understands the power circuits | theoretical | pre and
lesson for home lecture + | post tests
refrigeration practical
13 .
and air lecture
conditioning
systems

(refrigerator,




freezer, water
cooler, wall air
conditioner)

(3) theoretical The student The control and | Electronic | Weekly
+ (3) practical | understands the | power circuit for | theoretical | pre and
lesson a separate air lecture + | post tests
conditioning practical
unit (split) - one lecture
14
that operates
cooling - and
another that
operates heating
and cooling.
(3) theoretical The student Power and Electronic | Weekly
+ (3) practical | understands the control circuit | theoretical | pre and
lesson for an air-cooled | lecture + | post tests
15 .
batch practical
refrigeration lecture
unit.
(3) theoretical The student Power and Electronic | Weekly
+ (3) practical | understands the control circuit | theoretical | pre and
16 lesson for a water- lecture + | post tests
cooled aggregate | practical
icing unit. lecture
(3) theoretical The student Control Electronic | Weekly
+ (3) practical | understands the components of | theoretical | pre and
lesson the refrigeration | lecture + | post tests
machine and practical
methods of lecture
17 controlling the
cooling capacity
through the
operation of the
evaporator,
compressor, and
expansion valve.
(3) theoretical The student Controlling the | Electronic | Weekly
+ (3) practical | understands the | cooling capacity | theoretical | pre and
18 lesson of different lecture + post tests
COMpressors. practical
lecture
(3) theoretical The student Controlling the | Electronic | Weekly
+ (3) practical | understands the amount of theoretical | pre and
19 lesson outside air lecture + | post tests
entering the air- | practical
conditioned lecture




space through
economical
systems,
enthalpy
controllers,
static pressure,
etc. Control the

air mixing
process.
(3) theoretical The student Air humidity Electronic | Weekly
+ (3) practical | understands the control inair | theoretical | pre and
lesson washers and lecture + | post tests
handlers - practical
20
control system lecture
for single-space
air conditioning
(single pusher)
(3) theoretical The student Control system | Electronic | Weekly
+ (3) practical | understands the for multi-zone | theoretical | pre and
21 lesson air conditioning, | lecture + | post tests
control circuits | practical
for zones. lecture
(3) theoretical The student Control system | Electronic | Weekly
+ (3) practical | understands the for an air theoretical | pre and
22 lesson conditioning lecture + | post tests
system with practical
reheating lecture
(3) theoretical The student Control system | Electronic | Weekly
+ (3) practical | understands the for an air theoretical | pre and
lesson conditioning lecture + | post tests
23 system that uses | practical
water as a heat lecture
carrier (Fan coil
system)
(3) theoretical The student Using a Electronic | Weekly
+ (3) practical | understands the | calculator (PC) | theoretical | pre and
lesson to control lecture + post tests
refrigeration practical
26-24 an_d_alr_ lecture
conditioning
systems via an
interface card
that contains
(ADC and DAC)
27 (3) theoretical The student The concept, Electronic | Weekly
+ (3) practical | understands the | components and | theoretical | pre and




lesson features of lecture + | post tests
programmable | practical
non-logical lecture
control (PLC) -
logic gates -
secondary logic
gates -
applications of
programmed
control in
refrigeration
and air
conditioning -
clarification of
the program for
asimple
refrigeration
unit - water
cooler unit for
air conditioning.
(3) theoretical The student Direct digital Electronic | Weekly
+ (3) practical | understands the control (DDC) | theoretical | pre and
lesson principles, lecture + | post tests
28 components, practical
advantages, lecture
construction
steps.
(3) theoretical The student Uses of DDC in | Electronic | Weekly
+ (3) practical | understands the | air conditioning | theoretical | pre and
lesson systems: 1- lecture + | post tests
Control system | practical
to save energy lecture
29 o .
by mixing air 2-
Refrigeration
and
dehumidification
system.
(3) theoretical The student Constant volume | Electronic | Weekly
+ (3) practical | understands the HVAC control | theoretical | pre and
30 lesson system lecture + post tests
DDC air practical
conditioning lecture
programs.

23.Course Evaluation

Distributing the score out of 100 according to the tasks assigned to the student such as daily
preparation, daily oral, monthly, or written exams, reports .... etc




Theoretical assessment (20%) + practical assessment (20%) + daily assessment (10%) =
50% annual endeavor + 50% final exam = 100%

24.1earning and Teaching Resources

Required textbooks (curricular books, if any)

Control Systems for Heating, Ventilating,
and Air Conditioning
By R. W. Haines & D. C. Hittle

Main references (sources)

Handbook of Heating, Ventilation, and Air
Conditioning
By Frank Kreith

Recommended books and references
(scientific journals, reports...)

Modern Refrigeration and Air Condition
By A. D. ALTHOUS and C. H. TURNQUIS

Electronic References, Websites

1-google
2-wikipedia
3-www.BookFi.org
4-www.ashrae.org




