














































Computer Diagram : -10
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Note that the inputs to the integrators have been multiplied by a time scale factor -TT For /3 < 1
the computer solution will be /S times faster than the response of the real physical system.

Results of Computer Solution :

Figure la: Response of Output Concentration for
Disturbance to Input Concentration. (v/Vf =0.5)

Figure lb : Response of Output Concentration for
Disturbance to Input Concentration (v/Vr =0.167)
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Figure lc : Response of Output Temperature of Reactor for Disturbance to Temperature of Material
Entering Reactor. (v/Vf = 0.167)

Application Note #10 (continued)
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Problem Description:

To determine the output response of a positional Servo System to input disturbances for changes in
the system parameters.

SERVO MOTOR

GEARS,LOAD

TACHOMETER

FUNCTIONAL BLOCK DIAGRAM OF A SERVOMECHANISM

Equations :

Error Device 0[ — 00 — 6

Equalizing Network EI Tp + 1

(. aTp

Servo Amplifier £4 = K 2 E 3 =

Servo Motor, Gears, Load
^_ __
E 4 ( I L + N 2 I n

Tachometer £2

£2)

K o N
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Computer Diagram:

Results of Computer Solution :

Figure la: Response of Servo for step input (kj = 0.47, T = 6.5 sec.)

Figure lb : Response of Servo for step input (k-^ = 0.87, T = 6.5 sec.)
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Figure lc: Response of Servo for step input (k j = 0.87, T = 1.2 sec.)
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INVESTIGATION OF THE RESPONSE OF A NUCLEAR REACTOR

Problem Description:

To investigate the time response of a Design of a Nuclear Reactor for changes in the Reactor mul-
tiplication factor §k.

Equations :

The equations* representing the performance of a Nuclear Reactor are as follows :

i = 6dn 5k -

dtf 1*
n + 2 A: C:

dQ ft
—— = —— n — A.[ L»j

d6> 1*

To represent a Nuclear Reactor with five delay groups the following differential equations must be
solved simultaneously :

l£ dk~P n + V 5
A r—— _ ——————— n + x< A: vj

dC

1*

n — A£ C2
d<9 1*

dC

- ~ n - A3 C3
1*

d C .

1*

n - Ac C
dtf 1

5 ^ 5

1. M.A. Schultz, "Control of Nuclear Reactors and Power Plants", McGraw Hill Book Co., Inc., New York, 1955.

E L E C T R O N I C A S S O C I A T E S I N C . Long Branch, New Jersey

B U L L E T I N #AN 932



Computer Diagram :

Results of Computer Solution:

Figure 1 ; Response of Nuclear Reactor for Changes in 8k.
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INVESTIGATION OF THE REACTION OF SODIUM VAPOR DIFFUSING INTO A HALIDE

Dis cussion:

Many chemical reactions are so rapid that diffusion of the reactants and products around the re-
acting zone will completely control the system behavior. Such is the case when sodium vapor reacts
with a halide. In the problem below, vaporized sodium was admitted through a nozzle into a large reactor
fi l led with a halide gas. The equations describing this process demand a trial and error type method of
solution.

Problem Description:

To investigate the effect of changes in design parameters on the reaction of Sodium Vapor
diffusing into a Halide.

Equations :

The following equation1 describes the reaction of Sodium Vapor diffusing into a Halide:

dx*

The boundary conditions are

V -> 0 as x ->

The parameters (l — xt] and K correspond to a measure of the nozzle opening used in a reactor
and chemical rate of reaction, respectively. The solution to the equation is obtained when dV/dx and V
become zero simultaneously.

Scaled Equation:

The independent variable x will be replaced by time so that x = t. The variables are scaled as
follows :

0 <C t < + 1010
dt*

lQaV 0 < xl < + 10
dt

[ 1 0 V ]

The scaled voltages do not exceed the maximum permissable computer voltages, ± 10 volts, and
permit the following scaled equation to be written: -

1. "Mathematic Tables and Other Aids to Computation", Physics Abstracts, Vol. IX. July, 1955, pp. 112-116
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Computer Diagram
410
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Note that the inputs to the integrators have been multiplied by a time scale factor "g". For
/3 > 1 the computer solution will be /3 times slower than the real reaction of the sodium vapor.

Results of Computer Solution:

The results of several trial runs are shown in Figure 1. From these trial solutions it can be
seen that if V0 is too large, V will change sign before V. If V0 is too small V changes sign before V .
The objective in choosing a V0 is to cause both V and V to go to zero simultaneously. The best tech-
nique to use is to find a "small" value of V0 and then a "large" value of V0, and approach the "small"
value by successively reducing V0 until the correct solution is obtained.

Typical final solutions for V as a function of the independent variable are shown in Figure 2.
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Figure 1 : Typical run of trial solution for K = 0.1, 1 — xt — 0.20.



Figure 2: Typical Results of Calculations of the Reaction of Sodium Vapor diffusing into a Halide.
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