	A nuclear rocket in space
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The rocket consists of 3 parts 

1) an atomic reactor as energy source 

2) a storage of water
3) a reactor room
4) a cabinet for the astronauts
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2) dm/dt = Mf/T

3) Fr= (dm/dt).v + m.dv/dt

4) Fa= (dm/dt).u
5a) (Mf/T).u=.(Ms—M£.t/T).dv/dt+(ME/T).v

5b) Mf.u=.(Ms.T—Mf.t).dv/dt+Mf.v







	1 -- The total rocket mass in every time moment is the start mass minus the loss of fuel mass as function of time. 

Mt -- the total mass in every time moment

Ms – the start mass

T   -- the time for consuming all water

t   -- the momentan time of travel

2 – The outstreaming mass of the rocket motor per time unit, being constant over timefunction of time. 

dm – the amount of mass streaming out from the rocket motor during time dt

dt – the time increment of the outstream of the mass dm as above defined

3 – Newton’s second law of mass and force 
Fr -- the inertial force of the rocket   mass m

Fa – the driving motor force

v   -- the rocket velocity in relation to the start point

dv/dt – the change in velocity of the rocket as function of time

m – is here the actual mass of the rocket after time t as above defined

4 – The force as given out by the rocket motor, being the same as Mf/T as in formula 2) 

5a – Putting 32, 3, 4 together function of time. 

5b – Re-organizing the formula 5a)
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5c) dv/dt=
(Mf.u—M£f.v)/(Ms.T—-Mf£.t)

6) k= —(Mf/(Ms.T =—Mf£.t)
7) dv/dt = k.u — k.v

8a) {Flt)'= s.f(s) —F(0)
8b) LF(t) = £(s)







5c – Revorking formula 5b

5d – Revorking formula 5c

6--   Defining a constant k as function of  parameters Mf, Ms, T and t

7--   Introducing constant k in formula 5d

8--   Common definition of Laplace transform of derivatives and functions
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8c) F(0) = 0 when t=0, v=0
8d) LF(t) = f(s)
8e) F(t)=v

8f) L F(t) =fav/at
9a) fav/at = [k.u-k.v]
g9b) fav/dat =k.u/s—- Lk.v







8c--   Common definition of Laplace transform

8d--   Common definition of Laplace transform

8e--   Laplace of the main function F(t)

8f--   Laplace operation of the main function derivative

9a--  Combining formula 7 with 8f

9b--  Revorking formula 9a
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10a) hdv/dt = ku-

10b)§ av/dt="ku/s +ic v/s+ KL av/dt

10c) ' [1- .;-‘]J;-_u + kv

10d) &' =k.(u+v)
s—k







10a,b,c--  PERFORMING Laplace transform of formula 9b

10d--   partial result of the transformation
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7) dv/dt = k.u — k.v
12a) v=u - (1/k).dv/dt
12b) fv= [u -{(1/k).dv/dt

12c) Jtv- u/s - (llk)Idv/dt
12d) sfv=s.[ w/s — (1/k) fdv/dt ]
12d) s.f(s)= u - (s/k) & ={







12a--  Re-arranging formula 7 and solving out the main function of v

12b,c,d--  Calculating the function of f(s) and s.f(s) in accord with Laplace functional rules
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12d) s.f(s)= u - (s/k) £'= L
12e) {'= k.u/(s+k)

10d) Jﬁ N k.(1]1{‘+v)
=

13a) k.u/(s+k) =k.(u'+v)
13Db) u u







12d--   Developing 12c

12e--   Developing 12d

12e--   Combining with 10d

13a--   Combining 12c with 10d

13g--   Re-arranging 13a
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13d) v=u. e—2kt—1
6) k= —(M£f/(Ms.T —Mf.t)

2/(Ms/Mf.T/t —1)
14) v = u.e -1







13c,d--    Performing reverse Laplace of 13d

14--   End function of the rocket velocity after time t as function of mass distribution between fuel Mf and the start mass Ms.
Somw conclutions:

·  At start, t=0 giving no velocity of the rocket
· If no fuel Mf=0 giving no velocity of the rocket
· If t=T all fuel is consumed the end velocity, the relation v/u will be determined by the relation Mt/Ms. If Mt/Mf = 1/0.9 will be 70E8
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If v=3E8 m/s, the light velocity, and the gas velocity is 1000 ,m/s, the relation Nf/Ms = 0.95, the time it will take for the rocket to reach the light velocity will be 0.6T. 

After that point the rocket will exceed the light velocity with severat integer factors.
