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Abstract In this paper, the calculation methods of the fuel energy consumed by the three es-
cape methods during the orbit change and the flight time of the spacecraft are discussed based
on three escape methods: single ignition escape, double ignition escape (Oberth effect) and
triple ignition escape (Edelbaum effect). VPyhton numerical simulation was carried out ac-
cording to the theory, and the simulated three escape modes of the spacecraft were consistent
with the theoretical situation. Finally, GeoGebra mapping was carried out according to the
theory to quantitatively analyze and compare the relationship between the three escape modes
in energy consumption and running time,
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21 celestiall = sphere(pos = vector(0,0,0), radius = @.5,texture = textures.earth) # I/ A/
celestial2 = sphere(pos = vector(r_0,0,0), radius = 0.5,color = color.red, make trail = 1) # M

celestial2_v = arrow(pos = celestial2.pos, axis = vector(0,ve,0)) # [/
celestial2_a = arrow(pos = celestial2.pos, axis

baum R RS A 21~24 1T

Kl 8 il Edel

while True:

rate(1/dt *10)

t += dt

if T_e-dt <= t <= T_0:
celestial2_v.axis.y = v_pl

if T_0+T_1-dt <= t <= T_0+T_1:
celestial2_v.axis.y = -v2

if T_0+T_1+4T_2-dt <= t <= T_O+T_1+4T_2:
celestial2_v.axis.y = v3

celestial2_a.pos.x = celestial2.pos.x

celestial2_a.pos.y = celestial2.pos.y

celestial2_a.axis.x =

= vector(-G*M/(r_o*r_o0),0 0)) # EH

I

-((G*M*celestial2.pos.x)/((celestial2.pos.x**2+celestial2.pos.y**2)**(3/2)))

celestial2_a.axis.y = (-(G*M*celestial2.pos.y)/((celestial2.pos.x**2 +celestial2.pos.y**2)**(3/2)))

celestial2_v.pos.x = celestial2.pos.x
celestial2_v.pos.y = celestial2.pos.y

celestial2_v.axis.x += (celestial2_a.axis.x)*dt
celestial2_v.axis.y += (celestial2 a.axis.y)*dt

N

celestial2.pos.x += (celestial2 v.axis.x)*dt
celestial2.pos.y += (celestial2 v.axis.y)*dt
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