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Velocity distributions and intensity of turbulence of the unsteady pipe flows of

constant acceleraton and deceleration

Euyi KaTo* MINORU SUITA; and MASAAKI KAWAMATA*

Abstract — The object of this work has been to determine the velocity plofiles of the
accelerated and decelerated flow by use of a hot-film anemometer and the flow visualization
using hydrogen bubble technique, which velocity variations have been linear with time in the
circular pipe of 50mm diameter.

Measurements of the accelerated and decelerated flow have been in the maximum Reynolds
number ranges 0 to 3 X 104and 3 X 10%to 0. The acceleration and deceleration of the flow have
been in the range of 3.3 to 17.5cm. s? and —0.9 to —18.7cm. s? respectively.

The velocity distribution of the unsteady flow tended to remain the initial state of the flow.
The durability of the initial state increased with an increase in the acceleration. In the decel-
erated flow, however, increasing the deceleration resulted in an increase in back flow region and
Reynolds number at which the reverse flow took place near the pipe wall. Turbulence intensities
in the direction of the pipe axis and pipe radius appeared to have affected the velocity dis-

tribution.
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Fig. 3 Accelerated flow from at rest
(dU/dt=5.1lcm.s2)
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Fig. 4 Effect of acceleration on the
velocity distribution of the
accelerated flow from at rest
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Fig. 5 Turbulence intensity in acceler-
ated flow from at rest
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Fig. 6 Instantaneously accelerated
flow from at rest
(Re=3.1x10%)
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Fig. 7 Accelerated flow from a laminar
(dU/dt=14.0cm.”s?)

Fig. 8 Decelerated flow from a laminar
(dU,/dt=—3.2cm./ s 2)
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Fig. 10 Decelerated flow from a turbulent
(dUdt=—2.8cm.“s2)
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Fig. 11 Turbulence intensity in decel-

erated flow
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Table 1 Decelerated flow from a laminar

(dU//dt=—1.3¢cm ./s?)

Re Umax/
7.2 X0 2.85
6.4 2.50
5.9 2.20
4.8 2.05
3.8 2.70
3.2 3.10
2.0 4.50
1.6 5.10
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