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Engineering Courses at UoB

• Aerospace Engineering – understanding aeromechanics and how to build systems 
for controlling flight; from planes to space shuttles

• Civil Engineering – improving the built environment we live in; from buildings to 
transport networks and even our water supply

• Engineering Design – learning how to solve problems creatively and lead complex 
engineering projects

• Engineering Mathematics  – using mathematical and data modelling to solve real-
world problems in areas like social media or climate change

• Mechanical Engineering  – how materials behave and what we can use them for; 
from making better batteries to building robots

• Electrical and Electronic Engineering – gaining skills to work in industries such as 
consumer electronics, alternative energy and transport

• Computer Science – using algorithms and programming, seeing how humans and 
computers interact; from networks to cybersecurity
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https://www.bristol.ac.uk/study/undergraduate/2024/aerospace/beng-aerospace-engineering/
https://www.bristol.ac.uk/study/undergraduate/2024/civil-engineering/beng-civil-engineering/
https://www.bristol.ac.uk/study/undergraduate/2024/engineering-design/beng-engineering-design/
https://www.bristol.ac.uk/study/undergraduate/2024/engineering-maths/beng-engineering-mathematics/
https://www.bristol.ac.uk/study/undergraduate/2024/mechanical-engineering/beng-mechanical-engineering/
https://www.bristol.ac.uk/study/undergraduate/2024/electrical-electronic-engineering/beng-electrical-and-electronic-engineering/
https://www.bristol.ac.uk/study/undergraduate/2024/computer-science/bsc-computer-science/
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Mechanical Engineering at UoB

Year 1 - First-year students studying Aerospace Engineering, Civil Engineering, Mechanical Engineering, 
Mechanical and Electrical Engineering, and Engineering Design all start their degree with a broad knowledge 
of the fundamentals and a command of the skills that underpin modern engineering.

Year 2 - Second year students continue to cover the fundamental principles of mechanical engineering. 
Teaching is delivered via lectures, seminars, laboratories, design classes and short projects in modelling and 
manufacturing.

Year 3 - In your third year you will apply the principles you have learnt to real, complex engineering 
applications. A major element is the open-ended individual research project, which requires independent and 
creative thinking.

A- level standard offer - A*AA including A*A (in any order) in Mathematics and any one of Physics, Chemistry, 
Further Mathematics, Computer Science, or Electronics
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Here’s what we’ll talk about today

• Understand what fluid mechanics is 

• Look at some applications of fluid mechanics

• To understand that there are different types of 

flows

• Understand why fluid mechanics is important
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Key definitions
Fluid - any substance with no fixed shape that flows or deforms under 

stress. These can be a gas, liquid, or plasma. 

Fluid mechanics –  the study of the behavior of liquids and gases, and 

particularly the forces that they produce.

Flow - the movement of fluids. 

Flow can be either laminar, turbulent, or transitional. 

•  Laminar flow: type of fluid (gas or liquid) flow in which the fluid 

travels smoothly or in regular paths. 

•  Turbulent flow: type of flow in which the fluid undergoes irregular 

fluctuations and mixing. 

•  Transitional flow: type of flow that is a mixture of laminar and 

turbulent flow
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Reynold’s number

Reynolds number: a number that helps predict flow patterns in 
different fluid flow situations. 

• A high Reynolds number (greater than 4000) flow tends 
to be turbulent. 

• A low Reynolds number (lower than 2100) flow tends to 
be dominated by laminar flow.  

• A Reynolds number between 2100 and 4000 
corresponds to transitional flow.

The Reynolds number is a dimensionless quantity which can 
be calculated using the formula below
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Laminar flow (Re lower than 2100) 
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Transitional flow (Re between 2100 and 4000)
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Turbulent flow (Re greater than 4000) 
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Laminar flow experiment

https://youtu.be/UpJ-kGII074?feature=shared
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Laminar flow experiment

• This experiment works because of laminar 
flow! 

• This is an example of a low Reynolds 
number laminar flow, which means there 
are many parallel layers of the liquid. 

• As the smaller cup is rotated, the dyes 
remain within their original layers. 

• As the crank is turned backward, the 
process is inverted. 

• Since there is no turbulence in this laminar 
flow, the process can be inverted almost 
perfectly!
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Can anyone think of any examples of fluid 
mechanics in action?
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Water coming out of a tap

Cars moving through traffic 

Pattern formation in boiling liquids (Rayleigh–Bénard convection - Wikipedia)

The motion of people in crowds 

Somerset Starling Murmurations | Bristol Nature Channel (youtube.com)

https://en.wikipedia.org/wiki/Rayleigh%E2%80%93B%C3%A9nard_convection
https://www.youtube.com/watch?v=671EqblujFg
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Now let’s classify these 
flows into laminar, 
turbulent or transitional
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My research
• Currently there are plans to build a nuclear 

waste storage facility underground.

• The problem is nuclear waste produces 
hydrogen gas. 

• This poses a safety risk as hydrogen can be 
explosive.

• This hydrogen gas flows out of the waste 
packages.

• My research looks at how this hydrogen 
collects and how we can reduce the 
explosion risk.
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This equation however has not been 
solved in three dimensions!

So we need some engineering 
assumptions to make it useful.
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The person who can solve the 

equation or show it cannot be 

solved will be given a reward of 

$1,000,000 by the Clay 

Mathematics institution.
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Why is the Reynold’s number useful?

The Navier-stokes equation can be non-dimensionalised to get

where 

 



bristol.ac.uk/<add URL>

What happens when the Reynolds 
number is small?
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What happens when the Reynolds 
number is small?

0
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Now we can solve these simpler equations 

to create some models!
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An example 
of a model
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Which of these scenarios can the 
Navier stokes equation model?
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Weather
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Weather
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The design of aircraft wings
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The design of aircraft wings
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Motion of a single bacteria 
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Motion of a single bacteria 

No- The Navier-Stokes equations cannot compensate 
for the physical model of the flow at very small scales
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Ocean flow
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Ocean flow
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Between the North sea and Baltic sea

No- the density of these two seas is different 
so the Navier-stokes equation cannot be used 



Any questions?
 



Thank you!
Please complete this evaluation form >>>

General UoB queries (including Engineering 
admissions info):

• choosebristol-ug@bristol.ac.uk

Further Engineering info:

• https://www.bristol.ac.uk/engineering

 

mailto:choosebristol-ug@bristol.ac.uk

	Slide 1: Introduction to Fluid Mechanics
	Slide 2
	Slide 3
	Slide 4: Engineering Courses at UoB
	Slide 5: Mechanical Engineering at UoB
	Slide 6: Mechanical Engineering at UoB
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21: Reynold’s number
	Slide 22: Reynold’s number
	Slide 23: Reynold’s number
	Slide 24: Reynold’s number
	Slide 25: Reynold’s number
	Slide 26: Laminar flow (Re lower than 2100) 
	Slide 27: Transitional flow (Re between 2100 and 4000)
	Slide 28: Turbulent flow (Re greater than 4000) 
	Slide 29: Laminar flow experiment
	Slide 30: Laminar flow experiment
	Slide 31: Laminar flow experiment
	Slide 32: Laminar flow experiment
	Slide 33: Laminar flow experiment
	Slide 34: Laminar flow experiment
	Slide 35: Laminar flow experiment
	Slide 36: Can anyone think of any examples of fluid mechanics in action? 
	Slide 37: Here are a few examples:
	Slide 38: Here are a few examples:
	Slide 39
	Slide 40: What is shown in this image?
	Slide 41: What is shown in this image?
	Slide 42: Where does Fluid mechanics come into nuclear energy generation?
	Slide 43: Where does Fluid mechanics come into nuclear energy generation?
	Slide 44: Where does Fluid mechanics come into nuclear energy generation?
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51: My research
	Slide 52: My research
	Slide 53: My research
	Slide 54: My research
	Slide 55: My research
	Slide 56: My research
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63: Modeling hydrogen accumulation
	Slide 64: Modeling hydrogen accumulation
	Slide 65: Modeling hydrogen accumulation
	Slide 66: Modeling hydrogen accumulation
	Slide 67: Modeling hydrogen accumulation
	Slide 68: Modeling hydrogen accumulation
	Slide 69: Why is the Reynold’s number useful?
	Slide 70: Why is the Reynold’s number useful?
	Slide 71: Why is the Reynold’s number useful?
	Slide 72: What happens when the Reynolds number is small?
	Slide 73: What happens when the Reynolds number is small?
	Slide 74: What happens when the Reynolds number is large?
	Slide 75: What happens when the Reynolds number is large?
	Slide 76: An example of a model
	Slide 77: Which of these scenarios can the Navier stokes equation model?
	Slide 78: Weather
	Slide 79: Weather
	Slide 80: The design of aircraft wings
	Slide 81: The design of aircraft wings
	Slide 82: Motion of a single bacteria 
	Slide 83: Motion of a single bacteria 
	Slide 84: Ocean flow
	Slide 85: Ocean flow
	Slide 86: Between the North sea and Baltic sea
	Slide 87: Between the North sea and Baltic sea
	Slide 88: Between the North sea and Baltic sea
	Slide 89
	Slide 90

