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Metrddggy +~ in evary day lifte

~

Every day life 1 shopping
2. All type of industry:

- Telecommunication

- Automobile

- Food

3. Environmental Monitoring I Temperature, pressure,
humidity, water from rains

4. Research 1 theory constants
5. Quality of products, quality assurance

Instruments:
1. Rul er , Gauges, tailords measur e

2. Thermometer liquid in glass thermometer, RTD,
thermocouple, thermistor (semiconductor)

3. Mechanical quantities: Pressure gauge
4. Ammeter, voltmeter, wattmeter, energy meter,



Mettrddggy +~ defimition

Extension of human abilities to: sense the environment,
refining

Metrology is a result of comparing the value of a
property or a quantity with a standard

Using human biological
sensing system



The lhumarb biolpgricad seng g isystem
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Mettrddggy +~ defimition

Extension of human abilities to: sense the environment, refining

Metrology is a result of comparing the value of a property or a
guantity with a standard.

Without measurement our knowledge about anything is inadequate
and uncertain.:

Examples: watch, gauges in car, thermometers, barometers etc

This is information we are providing by measurements.

Measurement is a technical Science with two main purposes:

a) Acquire the data about the static or equilibrium properties

b) Acquire the data about the dynamic behaviour of real objects
DIRECT and INDIRECT Measurements



Metrddogy - scienmcecdifMeaseresnéentand 6

Instrumettation?
Measurement is defined as: —
At he process of empirical, ob

numbers to properties of objects or events of the real
wor !l d I n such a way as o des

Instruments Is defined as:

Ai's a system which refines, e
the HUMAN faculties of sensing, observing,

communicating, calculating, controlling and
percel :




Measuremneernts - thephysicalewiorid

Extension of human abilities to: sense the environment,

Measurement is a technical Science with two main
purposes:

- Acquire the data about the static or equilibrium
properties

- Acquire the data about the dynamic behaviour of real
objects

DIRECT an INDIRECT Measurements
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TECHNICAL INSTRUMENTARUIN

TECHNO

Electrical Quantities SPHERE Non -Electrical Quantities




Analogeeaddidigitabinstenments

Analogue
I Permanent magnet moving coil (magneto-electrical effect)
I moving core instrument
I electrodynamometer
I ferro- electro-dynamometer
I thermal meters
Electronic analogue instruments

Digital (inc . Virtual Instruments)

Instruments are equipped with ADC
converters, data handling elements
uP, uC, DSPProcessorg




Comnmorncelements ofsinstramsents

Traceabllity of measurements

Certificate of Instrument Calibration



Amdiogee and Digitai Instrisments

Converslon of Energy Forms
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Metrology present in all human activities

Ability to work Energy m
Handlino
_Human Machine Universal
Blosystem System Environment
Information
Handling =

Interfaces between humans, machines and the
universal environment



Generalized architecture for 2 measuring system

Input Elementy Intermediate Eleme Output Elements
+Data
Display
Sensing Transduce +Data | Transduce
Processing T Data

Logging/

*Data Acquisition *Transmission and *Data Recovery Re_co_very
Communication | and Reduction Printing

+Signal +Data TSoral
Conditioning Transmissio Igna Each system
and/or -1 and ' Recover must be examined
Conversion Telemetry i to allow consideration
of particular features
such as the absence
E— of certain elements

. or the existence of
Information Flo R e e

interconnection

of structures



Measueemeists +~ car application
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Andlugeaandlidigitabinstenments

Analogue
I Permanent magnet moving coil (magneto-electrical effect)
I moving core instrument
I electrodynamometer
I ferro- electro-dynamometer
I thermal meters
Electronic analogue instruments

Digital Instruments (including Virtual
Instruments)

All digital instruments are equipped in ADC converters, data
handling elements (for exampled base on microprocessors or
microkcomputers, many include Digital Signal Processing)
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Digital Instruments

Digital - digital measuring instruments display the measured electrical
guantity as a number.

Advantages:
easier to read
more accurate
more durable
provide more functions

Consists of more complex analggous circuitry, electronic integrated circuits,
and the most advanced today: CPU plus software

Examples: voltmeters, ammeters, ohmmeters, wattmeter's, electrical power
analysers, time, frequency, period meters,,....

Analogue input

(voltage
Anglogue Anal_ogue to Digital Digital display
——>| signal Digital processing 888888
conditioning Conversion







Exampieof muieman2asurameant systems wsed wperform analppce and
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Digizal Instrismeniation
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VI = a raliinstrument

a1







Measuremens system or VI
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Wat instruomentscan be
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PXI - an extansionof PCI
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