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What’s it all about?
The Bloodhound LSR is a vehicle comprised of seven tons of carbon fibre and aluminium alloy. The vehicle is attempting to break 1000mph using a jet engine, and in the future a rocket system. 
Dr Evan’s task is to minimise the drag created by the car whilst also keeping all four wheels on the ground.
Basics
We all travel sub-sonically everywhere. When travelling sub-sonically, we set up sound waves in front of us that propagate in front to push the air out of the way. 
If we travelled up to the speed of sound, the sound waves have little time to push the air away. Therefore, there is more drag.
CFD Process
· Geometry
· Mesh
· Solve
· Analysis
Using force coefficient graphs, Dr Evans could predict the amount of lift. He predicted that at about Mach 0.9, 90% of the speed of sound, all downforce is gone, and minimal lift comes into play. 
The aim of the CFD process is to minimise the pressure differences across the entire vehicle geometry. 
Validation
In the 90s, CFD was in its infancy so companies used scaled models to validate their CFD findings. 
A 1/8th Scale of the Thrust Car was used as validation for their CFD. They strapped rockets to the back and fired it to see if the CFD data was accurate. Car accelerated from 0-800mph in 0.8s, which is Mach 0 to Mach 1.04 in under a second. Crazy Fast. 
Team created a graph of the CFD results on the Y axis and the raw data on the X. Found a straight line of y=x. 
There was a small error in the results but that was put down to the differences in the rate of acceleration. The CFD runs assumed a much steadier acceleration than what the model did.
Life of the Bloodhound
Began as a concept in 2007. That concept was launched in 2008. Design finalised in 2014. Low Speed Testing at Newquay in 2017. High Speed Testing in South Africa in 2019.
Low Speed Testing in 2017
Goal was to test the car and to collate more sponsors for the team. The car was fitted with the Jet Engine from a Typhoon Fighter Jet supplied by Rolls Royce, who were unsure about the standing start acceleration of the engine. 
This testing showed that the standing start was working fine, and the car could handle the speeds put under it. 
Car did 0-200mph in 12s
High Speed Testing in 2019
Took place at Hakskeen Pan in the Northern Cape of South Africa. This was ideal as the Pan had a very hard and flat surface, with ideal weather conditions. 
Pressure tappings were mounted all over the car to measure the pressure during runs. This raw data can be used for comparison with the CFD data. The team used a similar process to the one used by the Thrust Car. 
They found that most of the pressure points are sitting along the y=x trendline but a few are still outside of it.
Team were still investigating the reasons for this, but it could be down to sensors mounted in the incorrect places or dust clogging the sensors. 
This data looks encouraging and the runs show that it is still possible to reach 1000mph. However, they have not figured out if the track will be long enough to reach 1000mph and then slow down afterwards. 
Team is now investigating whether they need to add winglets at the rear to add aerodynamic stability for the next runs. 
Session Feedback
[bookmark: _GoBack]I felt that this was a really good guest lecture, with Dr Evans giving us a well put together presentation that gave us a complete breakdown of the Bloodhound Project, with supporting data, whilst also keeping it fun and interesting. 
