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General aims

“[This] cannot be taught by means of blackboard and chalk or even 
by experimental lectures and demonstrations alone; individual eyes 
and hands must be actually and persistently practised from the very 
earliest period”1

1. Armstrong (1910:9) URL
2. Armstrong  (1910:236) URL

[but by] “placing 
students as far as 
possible in the attitude 
of the discoverer —
methods which involve 
their finding out instead 
of being merely told 
about things.”2

https://archive.org/details/sciencemethostea00armsuoft/page/8/mode/2up
https://archive.org/details/sciencemethostea00armsuoft/page/236/mode/2up


Boundary layers
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https://www.uwphotographyguide.com/face-to-face-with-killer-whales
https://www.airbus.com/en/newsroom/press-releases/2019-03-lufthansa-orders-20-additional-a350-900-wide-body-aircraft
https://www.youtube.com/watch?v=XggxeuFDaDU
https://www.fugro.com/our-services/asset-integrity/land-weather-forecasting
https://slideplayer.com/slide/4283042/


Specific aim
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Demonstration (live)
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Production in quantity (200)
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Northern Cast 
Acrylics Ltd.
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Student work
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𝑅𝑒𝐷 = 1747

𝑅𝑒𝐷 = 208

(a) Boundary layer behaviour visualised with ink injection4. (b), (c): Reynolds number effects4. 
(d) Separation at stagnation5. (e) Streamlines6. (f) Flow reversal7. (g) Jet2. (h) turbulence8

. 

1: O. Quarks, 2: E. Tang , 3: G. Motta, 4: A. Castagna, 5. I. Ng, 
6: J. Helsby. 7: J. Ibrahim SalahEldin Mohammd, 8. F. Rivieccio. 
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Use during ‘main’ lectures (online)



2.50

3.00

3.50

4.00

4.50

Fairground Mechatronics Fluid Mechanics Thermodynamics Materials

Data lab Human robot Human robot Data lab Data lab

2.50

3.00

3.50

4.00

4.50

Dynamics Stress analysis Materials Fluid
mechanics

Heat transfer Air
conditioning

Engines Mechatronics

Remote ctrl Home lab
Data lab

Data lab

Data lab

Home lab

Data lab

Home lab

YR1

YR2



Evaluation
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“I liked the experiments where equipment was used personally, and 
we were split into tutorial groups because there was more 
discussion than when in larger groups”

“Fluids and mechatronics were adapted 
extremely well to remote.”

“I am very grateful for the amount of effort that was put in 
to ensure the labs could still take place. The mechatronics 
and fluids lab were especially impressive.”

“I really like how hands on the fluids lab”

(Cherry-picked quotes from student survey)

“the fluids lab was really interesting and showed 
explicitly so many things we learnt in class.”

“It was easy to understand and I particularly liked 
how well it was linked to our course.”
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Reflections
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“[This] cannot be taught … even by experimental 
lectures and demonstrations. Individual eyes and 
hands must be actually and persistently practised” 

Take this equipment,
Get out of the lab,

Take it into the classroom
Have one each

Use it frequently


