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 Gravity Slingshots

" Background

. _oj A gravrty sllngshot IS a maneuver that results in an energy transfer |

: between an approachlng spacecraft and Iarge ceIestlaI body. N
| o Can be used (e} speed up, slow down and redlrect veh|cIes S
e When the spacecraft approaches it galns speed as it faIIs towards the
- planet, then galnsenough speed to surpass escape velocity (V)

_ I'-.I\/Iotivation .
FueI money for space traveI

o Bringing more fuel into orbit requrres even more fuel G I|ft herfuel.
e GraV|ty sllngshots can save a lot of fueI and therefore make degp=
space mrssrons more cost effectlve '




- The Model

Safety
| _Effieiehcy ; |
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~ Putting it together
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© Putting it together

) SO | S Proof: Key Invariants
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Limitati.cns L

In our model, roIrbt is kept constant while the spacecraft Is under N
acceleratron | |

) 'Ncrmally,' erI |ncrease as veIOC|ty |ncreases

| - It IS physrcaIIy possrble to thrust such that the orbltal radlus IS malntalned
" but speed IS |ncreased However such an englne burn requrres much

| ~ more fuel than a S|mple tangent one.

: '.'_Thankfully, th|s is not a problem for our no-mass, |nf|n|te fueI spacecraft




,Future Work- o

o . I\/Iake the spacecraft more reallstlc
- o Giveitadry mass and wet mass’? .
o Have its acceleratlon change accordlng to rocket equatlon
| phyS|cs7 - |

o o Improved orbltal phyS|cs

‘In a more realistic and fuel- eff|C|ent S|mulat|on the orbltal radlus | .
Would mcrease as the veIOC|ty of the spacecraft increases.




Wrap Up

frry radius of planet . Sl .
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{thrust:= % 2(thrust<v_-v);} c?+s?=1
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In our model, r_.. is kept constant while the spacecraft is under
acceleration.

Safety
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Normally, r_ will increase as velocity increases.

Efficiency ©=<0,)— (V) current velocity

sling planet

It is physically possible to thrust such that the orbital radius is maintained,
but speed is increased. However, such an engine burn requires much
more fuel than a simple tangent one.

escape velocity 26M )

Torbit

v
scale factor
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Thankfully, this is not a problem for our no-mass, infinite-fuel spacecraft.
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Questions?



