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CONCLUSIONS

A theory for the hydrodynamic and structural mechanisms leading to faired
towline kiting is presented. Stability criteria and relationships for pre-
dicting towing performance are developed in terms of the fairing section geo-
metric properties, structural characteristics, and hydrodynamic coefficients.
Specifically, it 1s found that: : ‘

1) A small angle of attack, constant along the faired towline is
sufficient to cause catastrophic kiting. For a 1lift/drag ratio of unity
(o ® 0.15 degree), kite angles up to 60 degrees can result (Figure 5), with
a corresponding depth loss of 10 to 15 percent (Figure 7) and body lateral
displacement of 40 percent of scope (Figure 6). _

2) Remarkably small fairing secticn asymmetries (0.1 percent of chord),
1f constant spanwise, result in sufficient angle of attack for severe kiting.
The degree of this camber induced kiting is critically dependent on the
chordwise locations of hydrodynamic and tension loading.

3) Flexural rigidity, in combination with the towing catenary curva-
ture can result in a destabillzing twist moment. A criteria for the required
hydrodynamic moment arm to overcome this effect is given in equation (41).

4) Torsional rigidity acts to stabilize the fairing in twist, depending
on end constraints and catenary curvature as shown in equation (51).

The foregoing analysis will provide criteria for designing improved
faired towline strength members and fairings while minimizing the risk
of kiting. The theory also provides a general framework which could be
extended to investigate, for example, dynamic stability.
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