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Contents: Basic definitions — Concept of Calibration, static and dynamic response — Importance of
accuracy, error-propagation and uncertainty analysis in experimental measurements — Methods of
statistical analysis and graphical presentation of experimental results — Practical applications of
measurement devices, electrical instruments, and signal conditioning devices — Using of Personal
Computers in data accusation, processing and analysis during and after experimental

measurements. Measurements of pressure, temperature, flow rate, fluid velocity, force. Control of
Pressure, temperature, and flow rate.
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To answer Three main questions:

Course Objectives & Contents

_1-What do we mean by Measurements and Instrumentations?
2-Why do we need Measurements/Tests (what is relation with Automatic Control systems)?
3-How can we do accurate and meaning-full Measurements, Tests, and Calibrations?

Measurements & Instrumentations are Part of Process Control (measure + compare +adjust):

Example: if we have process with physical
parameters/variables to be controlled (e.g.,
T i.0ut t0 be kept < set point). To do this we
have many steps: 1%, these physical variables
have to be measured by sensors. Output
signals (electric) are sent to controller (PLC/
PID) unit to do control actions based on
preset data+measured values. Controller may
do control actions by controlling flow rate of
either water or oil by variable flow valves, or
changing rpm of variable speed pump.

water i Control system (process control)
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Part 2 provides very valuable technical & essential information about basics of main electric
components &most fundamental PLCs Input & Output devices, such as: Proximity Sensors,
Photo-electric Sensors, Switches, Relays, Contactors, Timers, Counters, AC/DC Power
supplies, Temperature Controllers, inverters, &others. Understanding of Part 2 is essential
for the benefit of the newcomers to PLCs industry. Real-life examples are also incorporated
in this course. This course is pre-requisite or must be completed before attempting to study
thoroughly about the Basics of PLCs. Understanding of many of concepts covered in this
course is required for understanding practical applications of PLCs and control systems.
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Course Specifications & Basic Information

1. Title: Instrumentations for Measurements, Tests& Control in Mechanical Power SystemsCode:MEP56(

2.Credit hrs per week Lectures= 3 hours per week Tutorial= 0.0 Practical= 0.0 Total=3 Cr.Hrs

B- Professional Information

1. Course description: Overall Aims:

This is a mandatory course as one of the 6 mandatory core courses of the Diploma. It is designed to show the closeness and
direct relation between measurement and control system. The course shows that system output measurement is a must for any
closed-loop control system. The measurement system provides the essential feed-back signal which to be compared with the
required set-point in order to produce the input of the system controller. Without doing output measurement, the system shall
be an open loop control system. Accuracy &efficiency of control system shall greatly depend on the measurement system.
Course overall aims is to introduce basic measurement definitions—Concept of Calibration, static and dynamic response —
Importance of accuracy, error-propagation and uncertainty analysis in experimental data—Methods of statistical analysis and
graphical presentation of experimental results — Practical applications of measurement devices, electrical instruments, and
signal conditioning devices — Using of Personal Computers in data accusation, processing and analysis during and after
experimental measurements. Measurements of pressure, temperature, flow rate, fluid velocity, force. Control of Pressure,
temperature, and flow rate.

2. Intended Learning Outcomes of Course (ILOs):

a) Knowledge and Understanding:

Having successfully completed this course, the post-graduate student should have knowledge and understanding of:
-Basics of experimental measurement definitions such as: transducers, uncertainty, accuracy, random or biased errors, various
types of hysteresis, impedance matching, ...etc.

-Importance of measurements and feed-back processes in closed-loop automatic control systems.

-Concepts and importance of instrument calibration, static response and dynamic response of a measurement system.
-Uncertainty analysis, Statistical calculations of experimental measurement results/outputs, and graphical data presentation.
-Various types of practical measurement transducers, types of signal conditioning devices, data acquisition hardware and
software systems, and data output processing and displaying tools.

-Various equations for experimental error propagation and data uncertainty analysis.

-Structure, function, and theory of different types of transducers and sensors used for measurement of electric signals, pressure,

temperature. flow rate. flow velocitv. force. ....etc.




-b) Intellectual Skills:
Having successfully completed this course, the student should have the ability to do:

-Select & apply appropriate mathematical, and technical optimum methods to design, model and analyze measurement problems
relevant to automatic control systems.

-Verify accuracy & validity of calibration different types of transducers and measurement devices.

-Search for scientific & technical information and adopt control self-learning capabilities.

- Analyze and compare the performance and time response of different types of transducers and measurement devices.
-Compare between practical measurement devices, transducers and several methods for signal conditioning, data acquisition,
and different output displaying and processing systems.

-Solve numerical examples on uncertainty analysis & error propagation in measurement systems.

- Study, describe, & compare between different methods for measurement of pressure, temperature, flow rate, flow velocity, and
force ...etc.

¢) Professional and Practical Skills:

Having successfully completed this course, the student should have the ability to do:

-Identify several types of measurement problems which are essential for operation and control of mech. power systems and
energy transfer processes.

-Perform professional design for different measurement & data acquisition/processing systems.

-Use, apply & calibrate different types of measurement & data acquisition/processing systems.

-Diagnose accuracy, uncertainty, and error propagation problems of measurement & signal conditioning devices.

-Assess performance & Compare the technical specifications of different types of measurement and data acquisition and
processing systems.

-Suggest possible alternatives for various types of transducers and measurement devices.

d) General and Transferable Skills:

Having successfully completed this course, the student should have the ability to do:

-Perform engineering calculations, draw feed-back control circuits, block diagrams, graphical presentation of experimental
data, and perform data-regression analysis.

-Transfer knowledge, Work in group, & Communicate in written & oral forms, in English.

- Use IT& evolutionary technological tools& PC applications (Excel, Mat lab, Virtual labs, .etc).

- Prepare & write reports, Manipulate & sort data, Think logically, and continuous self-E-learning.
- Identify practical problems, compare between different technologies for measurement systems.
-Organise & manage time & resources effectively; for short-term and longer-term commitments.




