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( At 15% BL At 30% BL
; . days " e days
Yarn Type %o Strain Increment b © Strain Increment s
to 1 1 min 1 day 10 to break to 1 min | I day 10 to break
min to to 10 100 1 to to 10 100
1 day days days min 1 day days days
Spectra 900 0.8 1.1 1.6 12.9 180 1.3 33 break 4
Spectra 1000 0.5 0.6 1.0 6.2 330 1.0 1.4 8.0 30
Dyneema SK60 0.8 0.4 0.1 0.4 >350 1.4 0.7 0.9 120
1
v s e e
T s ~
) F
iy, % 3
&
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e C
71 GO
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TURN WITH 9KM STREAMER (WITHOUT BIRDS)

30000.0 ' .
29000.0
28000.0
27000.0
26000.0
25000.0
24000.0
23000.0
22000.0
21000.0
20000.0
19000.0
18000.0
17000.0
16000.0
15000.0
14000.0
13000.0
12000.0
11000.0
10000.0

9000.0

8000.0

7000.0

6000.0

5000.0

4000.0

Streamer dia.=52mm
Turn radius = 1.9 km
Towing speed = 3m/s

3000.0
2000.0
1000.0

0.0

I R SR 0 L N () T L R L L LT | (R (L 5 NP PO 5 R L L TR i . L W T P

P[PPI P O 0 DT P (" [ T "W () (T

Lo Lo W oplliog I gl g Woe Joe o T o W Top F g F 5 ]

-1000.0
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TURN WITH 6KM STREAMER (WITHOUT BIRDS)

10000.0 ' - ' . T

9000.0 )
Turn radius = 1900m 1

8000.0 | Streamer dia.= 52mm ]
7000.0 |

6000.0 .
5000.0 1
4000.0 S ]
3000.0 | N

2000.0
1000.0
O_ 0 ,,v..‘:.V,—.—.-:.—::f'-'-’if":: |
-1000.0 | .
-2000.0 -
-3000.0 -
-4000.0 .

-5000,0 | ' ' ' ' -
-15000.0 -10000.0 -5000.0 0.0 5000.0

T

T
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TEST2.TXT Chart 1

Cross flow causing a feathering angle

* 80.00 T

70.00 +

},&\.
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-1000 -800 -600 -400 -200 0 200 400 600 800 1000 |
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Page 1
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Input file for dynamic.C dynamic streamer program - bird deflection

water density = 1020.0
diameter = 60.0e-3
length = 3000.0
theato = 3.14159
ucross = 0,0
tail tension = 10.0
Bird control

nbird = 2

Bird functions

1500.0 300.0 0.0 0.0 0.0
2000.0 -300.0 9.0 0.0 0.0
Boat control

time x boat

Boat positions

0.0 0.0

10, Q 25.0

100.0 250.0
Numerical constants

nsave = 8

number nodes = 101
number tsteps = 200

itmax = 50
epsnlit = 1.0e-6

Fluid mechanics constants

B T B S
e e S fe N Y

i

yboat

([ o)
O OO

rho (Kg/m3)
diameter (m)
length of streamer (m)

Initial angle to horizontal
Cross flow velocity (m/s)
Tail Tension (N)

number of birds (evenly distributed)

number of points at which to output streamer po
number of points along streamer

number time steps (increase this if calcs crash
maximum iterations for the non-linear iterator
epsilon for the non-linear solver

ok = 0.00%7 // Ct Tangential drag coefficient
Cn = 1.1 // Cn Normal drag coefficient
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// FILE: Dblocksolve.cpp

// block tri-diagonal solver

//

// ( b[1] all] ) ( yl1] ) ( df1] )
// (af2] bl2] c[2] ) ( yl2] ) ( daf2] )
// ( al[3] b[3] c[3] ) ( y[3] ) ( d[3]1 )
// I T F L oesuy d = TTT I
55 ( bln] c¢[n] ) ( yInl ) ( dlnl] )

// where al[i],bl[i]l,c[i] are m X m matricies
// y, d at m vectors

#include <stdio.hs>
#include <math.h>
#define NRANSI
#include "nrutil.h"

void blocksolve (float ***a, float ***b, float ***c, float **y,
float **d, int m, int n)

// all..n][1..m][1..m] , similarly b and c

// y[1..n][1..m]

A€ WI1..nl [1, .al

int i;
float ***e, **f, **minv, **mtemp, *vtemp;

void matinv (float **ainv, float **a, int n);

void matmul (float **ab, float **a, float **b, int n);
void mscal (float **a, float s, int m);

void matvec (float *vl, float **a, float *v2, int m);
void vscal (float *vl, float s, int m);

void matadd (float **a, float **b, int m);

void veccop (float *a, float *b, int m);

void vecadd(float *a, float *b, int m);

e = f3tensor(l;, n, 1, m, 1, m):
£ = matrix(l, n, L, M

minv = matrix(l, m, 1, m);

mtemp = matrix(l, m, 1, m);

vtemp = vector({(l, m);

matinv (minv, b[1], m);
matmul (e[1], minv, c[1], m);
mscal(e[1], -1.0, m);
matvec(£f[1], minv, d[1], m);

for (i=2; i<=n; i++) {

matmul (mtemp, ali]l, eli-1], m);
matadd (mtemp, b[i], m);

matinv (minv, mtemp, m) ;
matmul (e [i], minv, c[i], m);
mscal (e[i], -1.0, m);

matvec (vtemp, alil, £[i-1], m);
vscal (vtemp, -1.0, m);

vecadd (vtemp, d[i]l, m);

matvec (£[1i], minv, vtemp, m);

}

veccop (y[n]l, £[n], m);
for (i=n-1; i>=1; i--) {
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matvec(y[i], el[i], y[i+1l], m);

vecadd (y[i],

}

free vector (vtemp, 1,
free matrix (mtemp, 1,

free_matrix(minv, 1, m
free matrix(f, 1, n, 1
free fatensorfe, 1, =,
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m
m,

1,

£li], m);

; M) :
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