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https://vimeo.com/696770299/1ebccc0a91

Common Questions/FAQs =IT

Engineering Institute of Technology.

Copy of slides/video recording

Everyone registered for this webinar will receive a copy of the PDF slides and a
link to the video recording within the next two business days via email. Please
monitor your junk email folder.

= Certificate of Attendance

—— We provide a free, digital certificate of attendance for live attendees for
— technical topic webinars. There will be a link/QR code to a short form/survey
A._ provided at the end of this session which you need to complete in order to

receive one. Once completed, we’ll endeavour to send your certificate to you
within the next four business days.
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About EIT

We are dedicated to ensuring that you receive a
world-class education and gain skills that you can
immediately implement in the workforce.

Engineering Specialists

EIT is one of the only institutes in the world specializing
in Engineering. We deliver professional certificates,
diplomas, advanced diplomas, undergraduate and
graduate certificates, bachelor’s and master’s degrees,
and a Doctor of Engineering.

Industry Oriented Programs

Our programs are designed by industry experts, ensuring
you graduate with cutting-edge skills that are valued by
employers. Our program content remains current with
rapidly changing technology and industry developments.
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Engineering Institute of Technology.

World-Class Australia Accredited Education

Our vocational programs and higher education degrees are
registered and accredited by the Australian Government.
We have programs that are also recognized under three
international engineering accords.

Industry Experienced Lecturers

Our lecturers are highly experienced engineers and subject
specialists with applied knowledge. The technologies

employed by EIT, both online and on-campus, enable us to
source our lecturers from a large, global pool of expertise.

Unique Delivery Model

We deliver our programs via a uniqgue methodology that
makes use of live and interactive webinars, an international
pool of expert lecturers, dedicated learning support
officers, and state-of-the-art technologies such as hands-on
workshops, remote laboratories, and simulation software.
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Introduction - Presenter

Dr. Wilhelm Johann van den Bergh

- Recent PhD graduand (Doctor elect?).

- Thesis topic: Experimental investigation into the effects of low mass and
heat flux and transient vapour quality and heat flux on boiling R-245fa in

horizontal pipes.
- Started at EIT in November 2021.
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Agenda =IT

Engineering Institute of Technology.

1 Welcome and Introduction

2 The importance of being calibrated

3 Accuracy and precision X

4 Sample case: temperature :

5 Sample case: differential pressure X =
6 Conclusion and Q&A
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What is calibration? =IT

Engineering Institute of Technology.

Aligning the values of a measurement device with a known standard.
2 Known standard: Either physical or theoretical.

> Sl units.

2 Alternatively, known quantities of measure (i.e. differential pressure).

> Calibration ‘teaches’ a measuring instrument to produce results more in line with the ideal.
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What is calibration? EIT

Commonly, modern measurement techniques spit out an electrical signal.

2 l.e. Thermocouple uses the Seebeck effect (change in temperature results in tiny voltage change).
> Strain gauges
> Differential pressure gauges

> Resistance temperature detectors

> If something causes a reliable, linear, measurable electrical effect it can be used to measure that

something.
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Accuracy and precision

Accuracy
- How close you are to the mark
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Accuracy and precision =IT

Engineering Institute of Technology.

Accuracy
- How close you are to the mark

Precision
- How close your values are to each other
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Accuracy and precision =IT

ngineering Institute of Technology.

Accuracy
- How close you are to the mark

Precision
- How close your values are to each other

Goal of calibration: Improving both.
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The importance of being calibrated EIT

In everyday life:
- Saves money
- Saves time

In engineering:
More efficiency
Saves money
Saves time
...saves lives!
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Examples: Everyday life

In everyday life, people are concerned with things that make
their lives easier and saves them time and money.

> Tachometer and odometer in a car
2 Thermostat in a kettle, home, stove
> Electrical metering devices

> Scales

> Rulers

> Etc...
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Examples: Engineering

Engineers are also concerned with saving time and money. Lives
too!

> Strain gauges

> Flowmeters

> Temperature measurement
> Pressure measurement

2 Voltage and current

> Etc...
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How is it done?

As mentioned, an ideal to compare to is needed.

> Thermocouples: Need a reliable temperature measurement.

> Differential pressure sensors: Need a carefully controllable, reliable way of imposing
a pressure difference.

> Strain gauges: Same

> Etc...

> Need a reliable way of recording data.

2 Need a reliable way of linear curve fitting.
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Sample case: Experimental apparatus cIT

Engineering Institute of Technology.

External reservoir
or thermal bath

Test section

DC power
source
A B rrp
.
RTD |PT PT: RTD
Preheater v Heated . Condenser
A : Sight glass leneth Sight glass:
Moisture el Moisture
indicator RTD : Resistance temperature detector indicator
Flow P : Pressure measurement
meter Bh T : Temperature measurement station
| Needle valve Bypass line |
K] N
Moisture o
1 indicator Liquid
% < ° @_. o receiver
PT PT
Relief Gear Filter
valve pump drier
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Sample case: Experimental apparatus cIT

Engineering Institute of Technology.

DC power Hea_ting
Copper Insulation source WIre Pressure tap
tube ()
/ / - Sight glass
/ Tin In T, T3 Iy Ts T¢ 17 Ty / 4
A (MY WV Py sy Py e ey o 2 IV
|

P .
High-speed

Tin Ty T, T3 T4y Ts Te T7; Ty Tout T, camera
Calming section Heated and pressure drop length
Lh

dP : Differential pressure measurement port
P : Absolute pressure measurement port

T : Temperature measurement station
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Sample case: Temperature EIT

Experimental apparatus: Pt100
> Rated at 1/10 DIN (0.03 degrees accurate at 0 degrees).

2 Would be used to calibrate thermocouples in the test section.

2 4 situated throughout system to monitor.

Experimental apparatus: T-type thermocouple

> Rated at 0.5 degrees at O degrees.

2 40 of these used on test section, 32 on rest of facility.

How do the uncalibrated results look?
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Sample case: Temperature =IT

Engineering Institute of Technology.

An uncalibrated Pt100 An uncalibrated thermocouple
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Calibration procedure =IT

Engineering Institute of Technology.

i

Calibrating the Pt100s

1. Insert into well-insulated adjustable thermal bath (Lauda Proline

RP1845C)
Insert pre-calibrated Pt100 into thermal bath (DigiCal DCS2) .

Set thermal bath to maintain a certain temperature (i.e. 15 degrees).

Wait for steady state, record 10 minutes of data.

A

Rinse and repeat in 5 degree increments up to 45 degrees, then
come down again (to capture possible hysteresis).

6. Process the data in Matlab or similar to get a linear calibration

equation.
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Calibration procedure =IT

Engineering Institute of Technology.

Calibrating the test thermocouples

1. Thermocouples are welded to the test piping (to ensure contact).
Can’t pre-calibrate them in the thermal bath like the Pt100s.

The calibrated Pt100s are installed and system fired up.

Thermal bath is now connected to the system.

Same procedure as for the Pt100s from here on in.

SR A S

Took a while...system redesign needed.
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Sample case: Temperature =IT

Engineering Institute of Technology.

A calibrated Pt100 A calibrated thermocouple
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Sample case: Differential pressure cIT

Engineering Institute of Technology.

Experimental apparatus: Validyne DP15 connected to
Validyne demodulator.
> Physical interface with fluid

> Measures the difference in pressure between two sides of a
diaphragm.

Spits out a voltage between -10 and 10 V.

At 10 V, the maximum rated pressure difference should be present.

At 0V, zero pressure difference.

vV VvV VvV V

This voltage has to be adjusted on the demodulator.
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Calibration procedure =IT

Engineering Institute of Technology.

> Simple straight line: P = mV (where m = the diaphragm max. rating).

2 Diaphragms rated at 0.86 kPa, 8.6 kPa, and 14 kPa were used.

2 DP15 was connected to a water column manometer and factory calibrated differential pressure sensor.

2 Equal heights in the columns = zero pressure difference: Turn the zero knob on the demodulator until
you read zero voltage.

2 Increase the water height slowly on one side until maximum pressure had been reached: Turn the span
knob on the demodulator until you read +/- 10 V.

2 Repeat until you don’t have to adjust the zero or span.

2> Worked... kind of.
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Caution! =IT

Engineering Institute of Technology.

Be extremely careful when calibrating!

2 Depending on the application and equipment: Needs to be
redone periodically.

2 Hysteresis.

> Linearity error in sensors.

2 Interpolation not extrapolation!

2 Lack of precise and accurate standard.
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Conclusions and observations

. Calibration is crucial for many industries (laboratories, factories, etc.).

. Critical to have a standard against which to calibrate.

. Pressure, temperature, differential pressure... all can and should be calibrated.
It should be repeated regularly.

. Use of software is handy, but not crucial. Can be done by hand.

. Cost benefit.

. Caution should be applied.
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Upcoming Technical Webinars cIT

Engineering Institute of Technology.

)xrml: @ Free Webinar

@ Free Webinar

Digital Engineering (DE) For Rail

Presented by
Dr. Daniel Faraji, EIT Lecturer

3:00PM - 4:00PM (AWST)
Friday 15 April, 2022

Presented by
Dr. Hadi Harb, EIT Lecturer

3:00PM - 4:00PM (AWST)
Thursday 21 April, 2022

Digital Engineering (DE) for Rail
Date and time: Thursday, 14 April 2022, 1:00pm - 2:00pm AWST
How is Artificial Intelligence and Automation Changing the World?
Date and time: Thursday, 21 April 2022, 3:00pm - 4:00pm AWST

Upcoming webinars: https://www.eit.edu.au/news-events/events/
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Upcoming EIT Courses =IT

Engineering Institute of Technology.

We have a range of courses in Civil, Electrical, Mechanical and Industrial Automation Engineering.

Course Type Intakes/start date

Professional Certificate of Competency courses (short courses) Throughout the year
Diploma & Advanced Diploma courses Throughout the year
Undergraduate Certificates 25 July 2022
Bachelor of Science degrees 25 July 2022
Graduate Certificates 27 June 2022
Master of Engineering degrees 27 June 2022
Doctor of Engineering 25 July 2022

On Campus Bachelor’s, Master’s and Doctor of Engineering programs 1 August 2022

See our full course schedule here:
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https://www.eit.edu.au/schedule/

Certificate of Attendance

To receive your digital certificate of attendance
for participating in this webinar, please fill out
the form and survey here (or scan the QR Code):

Please note that Certificate of Attendances will
be sent out in the next 1-2 business days.
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Thank you for attending.

Contact Us:
4 Website @ Email
www.eit.edu.au }A webinars@eit.edu.au
Zi ngf \?/fflifet Street West Perth gE_E e
a.oo g https://www.eit.edu.au/schedule
= Aaf Perth, WA 6005 ala — : :

Phone
@ Inside Australia: 1300 138 522

Outside Australia: +61 8 9321 1702
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