NUCLEAR REACTOR THEORY

HOMEWORK 5

SOLUTION
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Due to (*):
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Initial conditions:
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Applying the initial conditions and defining
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Thus:
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For -2<(*<0: 
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14. 
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Take t1=200 sec, t2=400 sec, then from Fig. 5.6 (without feedback):
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Thus:
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Hence:
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From Table 5.1, for U235:
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The inhour equation, Eq. (5.53):
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Inserting values:
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a.
 Inserting 
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But, for i=1,...,6     j=1,...,7
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Initial Conditions:
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The 7x7 linear system:
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is to be solved to determine  
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From MATHEMATICA:
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A plot of 
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with

n(0)=1

is given below:
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for the first five seconds. If we plot for the first fifty seconds:
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18.
Assuming the precursor concentrations don’t change much,(5.60) takes the form:
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Taking n(0)=1. and defining:
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We obtain the initial value problem (IVP):
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with

n(0)=1

Solving the IVP by MATHEMATICA:
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a. x=0.25,

(1)

n(t)
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n(t)=1000 has a solution at t=4.42 sec by MATHEMATICA.

(2) Prompt critical is reached at t=4 sec, n(4)=28.58

b. x=0.5,

(1)

  n(t)
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n(t)=1000 has a solution at  t=2.31 sec by MATHEMATICA.

(2) Prompt critical is reached at t= 2 sec, n(2)=20.21
c. x=1,

(1)

n(t)
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n(t)=1000 has a solution at  t=1.23. sec by MATHEMATICA.
(2) Prompt critical is reached at t=1 sec, n(1)=14.29
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