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- going over the calculations, it was concluded that the nuclear fission propulsion sym socd the
design plan is too heavy for the rocket to sustain itself. Since increasing the size of the rocket 1o po

7an-gption and decreasing the size of the fuel tank will not provide us with enough fuel to make it to

ars, | have provided two alternative fuel systems which can be implemented. We mmm

forward with an ion propulsion engine or a liquid hydrogen propulsion engine with a liquid oxidizer.

Because of its extremely low fuel weight andfong running e ciency, | highly recommend moving

forward with the ion propulsion system.

Ve aeod -
How it works ]j

The ion propulsion system consists of five main parts: a power source, a power processing unit, a
propellant management system, a control computer, and an ion thruster. The engine works by first
ionizing xenon by basting it with a surplus of ions. The ionized propellant is then magnetically
pushed out the back of the engine. The stream of jets creates the thrust that is required to move the
spacecraft forward (Dunbar, 2008).

The chemical system using liquid hydrogen as a propellant consists of a fuel tank, an oxidizer tank

and a combustion chamber. The engine works by burning the liquid hydrogen with liquid oxygen as

an oxidizer. This produces large volumes of extremely hot gas at about 3000 kelvins. This gas :
expands until it rushes out of the rocket thrusting it forward (Dunbar, 2010). afon B |

Ion Propulsion System Advantages and Disadvantages

The ion thruster is the best option and will be more efficient than the originally pmposedsymﬂ ;
will have an efficiency of over 90% and can reach speeds of 200 mile§ per hpur. This system uses
only 159 pounds of fuel and can last 16,000 hours of thrusting. Since it requires so little fudwcm o
use a smaller and much cheaper launching vehicle. This fuel system, operating with WM“ e
and fuel, is light enough to easily sustain itself. Mo

~ Because of the system’s low acceleration, the ion thruster will not be able to overcom
gravity by itself and will need a small system added on to it. The additional fuel system
small and just used to thrust into space where the ion thruster then takes its plac

 build two systems, this project will take slightly longer at 10 months
.ver, it is worth it as over time it will prove to be significan

10 build this fuel system is $206,000,000, and the cost to fi

es to this system is itumMmWo combt
‘eliminates the risk of explosions assoo:mdwilh

e




advantages for this design is we can control how much throttle

»w of the burned hydrogen into the oxidizer. This would allow us to :
mm,hvhgliquidﬁnlhﬂusymmmbmmu- O
cause the rocket to combust (Dunbar, 2010). TRes Vg

- Recommendation

WhiielookingatmeoomparisoninTablclitisevidanﬂnatdneqmlhyofﬂwimmj system v i
is significantly better than the chemical propulsion system. Even systom =
costs about $40,000,000 more, | strongly recommend this option as it is safer, more efficientand can ; 1

though the ion propulsion system

go significantly faster. You also would be saving money in the long term that would
oceur from complications in the chemical propulsion system. € 7 VHeils -

I look forward to receiving your decision regarding the Calypso io e
don’t hesitate to contact me. You may reach me by phone at (202) 358-0001, or by email at 2
C.Permesar@CalypsoRocket.ca. ;

Table 1 Comparison of the lon Propulsion System and Chemical Propulsion System

Rocket. If you have wm

lon Propulsion System

Chemical

| Cost to Build Fuel System

$206,200,000

Cost of Fuel

$976,893

Total Cost

$207,176,893
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200 000
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