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Some Speculation on The Future...
• Where we are, where we’re going (soon)
• Predicting the future (tl;dr - we’re not good at it)
• Rockets are Wrong
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The Vision

“Once you make it to low Earth orbit, 
you’re halfway to anywhere!”  

- Robert A. Heinlein
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But First, Some Perspective…
• The first time I taught this particular lecture was in 2018. Let’s 

start with some of those slides and see where we are today…
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Today’s News (in 2018)
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2018 - Falcon Heavy First Flight
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2019 - Virgin Galactic First Passengers
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✗
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2018 - New Shepard First Passengers
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✗
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2019 - SpaceX Dragon 2 First Crew Flight
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✗
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2019 - Boeing CST-100 First Crew Flight
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✗
2023?✗
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2020 - Space Launch System 1st Flight
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2021 - ULA Vulcan Launch Vehicle
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2021 - Blue Origin New Glenn Vehicle
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✗
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2023(?) – Artemis 2 Mission 
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✗
2025?



Speculation on the Future

ENAE 791 – Launch and Entry Vehicle Design

U N I V E R S I T Y  O F
MARYLAND

2024(?) – Artemis 3 Mission 
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✗
2027?
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The Race is On!!!
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Suborbital Starship Testing
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“The Flip”
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Modern Launch Vehicle Engine Specifications
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Super Heavy Engine Configuration
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Starship Integrated Flight Test 3
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Starship IFT 3 Entry

21



Speculation on the Future

ENAE 791 – Launch and Entry Vehicle Design

U N I V E R S I T Y  O F
MARYLAND

Speculation on Interior Outfitting
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Starship as Human Landing System
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BFR Costs (per Elon Musk)
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Sea Dragon (“For All Mankind”)
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https://www.youtube.com/watch?v=H6YJ5oIcT4g
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Approaches to Air-Breathing Propulsion
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Air-Augmented Rocket

Rocket-Based Combined Cycle

Turbine-Based Combined Cycle
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Rocket-Based Combined Cycle (RBCC)
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20?? - Skylon
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Catapult/Tracked Launch System
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MagLifter Tracked Launch
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NERVA Nuclear Thermal Engine
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Liquid Core Nuclear Rocket
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Gas-Core Nuclear Rocket Engine
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Gas-Core Nuclear Rocket
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Project Orion
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Nuclear Fusion Engine Approaches
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Lightcraft Laser Launch System
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Lightcraft Operating Concept
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Lightcraft Trajectory
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Lunar Surface Mass Driver
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MIT Massdriver Prototype
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Mass Driver Trajectory Adjustment
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Space Elevator
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Space Elevator Schematic
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Lunar Space Elevator
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Theoretical Cost to Orbit
• Convert to usual energy units

• Domestic energy costs are ~$0.09/kWhr

!Theoretical cost to orbit $0.99/kg
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Total Energy

kg in orbit
= 32⇥ 106

J

kg
= 8.9

kWhrs

kg
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Arthur C. Clarke’s Three Laws
1. When a distinguished but elderly scientist states that 

something is possible, they are almost certainly right. When 
they state that something is impossible, they are very probably 
wrong

2. The only way of discoing the limits of the possible is to venture 
a little way past them into the impossible

3. Any sufficiently advanced technology is indistinguishable 
from magic
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