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Table 2 some physical constants.

Nomenelature Symbol

Thread radius 0.05 fem]

Young modulus E 1.96x10}2 (dyne/cn?]
Moment of inertia | I 5.73x10 °[em*]
Horizontal dist-

ance between 4 1 5.50(cm}

and B

Horizontal dist-

ance between B 1 5.50{cm]

and €

Dynamic viscosity I 1.00%10 2 [g/em.s]
of water

Kinematic visco- 1.00x10" 2 [em?/s]

sity of water

Table 3 Some calculated results
Case | Ufem/s]| B[dyne] | wldyne/em) §[em]
(a) 30 1.56x10 "
(b} 5 50 1.59 1.17x10_%
(c) 100 8.28x10_%
{d) 30 3.45%10_°
(e) 3 50 3.52 2.60%x10""*
(£} 100 1.84x10_%
(8) 30 5.97%10_°
(h) 6.5 50 6.08 4.48x10_ "
1) 100 3.17x107%
(3) 30 1.43%10_°
(k) 7.0 50 14.56 1.07x10_°
(1) 100 7.60x10""
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STRUCTURAL ANALYSES AND FLUID DYNAMICAL CONSIDERATIONS
ON TENSION-THREAD FLOW METER

Takeo NAKAGAWA¥

For measuring the flow velocity, 'tension-thread flow meter' uses
a physical principle that the drag force on a thread extended in a flow
depends on the flow velocity around it.

It has been recognized that'tension-thred flow meter' is relatively
simple in the structure and is a potential device for measurement of
complex flows such as turbulent and oscillatory boundary layer flows.
Indeed, the high performance of 'tension-thread flow meter' has been
already demonstrated by the measurements of uniform flow( Sharp 1964 ),
oscillatory boundary layer flow( Sleath 1969 ), water particle velocity
of breaking-wave( Nakagawa et al. 1981 ) and so forth. Whereas, it
seems that theoretical understandings for the dynamics of 'tension-thread
flow meter' are rather shallow.

For that reason, in the present paper, structural analyses and
fluid dynamical considerations on 'tension-thread flow meter' have been
done in order to understand how the flow velocity is sensed by the thread
and also to provide design criteria for future ' tension-thread flow meter',
to be designed.

The present structural analyses show that the deflection of the
thread and cantilever in the downstream direction is increased as the
flow velocity is increased and/or tension in the thread is decreased,
and vice versa.

The fluid dynamical considerations on the flow around the thread
have suggested that for a successful design of 'tension-thread flow
meter', shedding of the Kdrmin vortices into the wake of thread must be
suppressed by a proper choice of the thread diameter.

* Ph.D, Associate professor of Civil Engineering Department,

Kanazawa Institute of Technology.



