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Investigation of Variation in Galloping Region on Harnessed Power for Two
Tandem Cylinders

Atashi, Vida“. Ghomeshi, Mehdli
Water Sciences Engineering Faculty, Shahid Chamran University, Ahvaz, Iran.

Abstract

In this paper, the effect of in phase or out of phase fluctuation of two tandem circular
cylinders with PTC on FIM is investigated. Flow-Induced Motion (FIM) is a phenomenon
that frequently occurs when slender structures are subjected to a transverse fluid flow.VIV
and galloping are the most common phenomena in FIM which occurs due to interaction
between shear layers and wakes of upstream cylinders. In this paper, the effect of tandem
spacing on FIM of two circular cylinders with PTC is investigated by visualization. The
power harness graphs for upstream, downstream and synergy was extracted with VIVACE.
The VIVACE consists of a rigid bluff body that is mounted on an elastic base and exposed to
fluid flow. The mechanical energy from the cylinder vibration is also transmitted by a PTO to
a generator. Normally, the harness power in galloping region increases with increasing in flow
velocity and Reynolds number. Unlike what was expected, drops and jumps in Power harness
in the velocity range of 0.9<u<1.3m/s were observed in the galloping region. The objective of
this paper is to find the reason for the presence of these drops and jumps. Results show that
the reason for a 7.23 and 25.5 percent drop in power harness for spring stiffness of 800 and
1200 N/m is the changes in pattern fluctuations of the downstream cylinder.

Keywords: Harnessed Power, Galloping, Out of phase, In phase

Figure 1. Two-cylinder arrangement (a) tandem, (b) side by side and (c) staggered

Figure 2. Categorization of the interaction of flow regimes

Figure 3. (a)Schematic of the LTFSW channel- (b)Real LTFSW channel

Figure 4. VIVACE Converter in the LTFSW Channel with V¢ system: Schematic of a single-cylinder
VIVACE Converter (Left) and Four-cylinders VIVACE (Right)

Figure 5. Configuration of the passive turbulence control (PTC) on the cylinder

Figure 6. Harnessed Power and Converted Power curves for m* = 1.343 and Charness = 0.16 a) with
K =800 N/m spacing L/D = 2.57 b) with K = 1200 N/m spacing L/D = 2.57

Figure 7. Time history for two tandem cylinders run by Matlab at drop a) U = 1.121 m/s, K =800
N/m, Charness = 0.16 and L/D = 2.57 b) U = 1.161 m/s, K = 800 N/m, Charness = 0.16 and L/D = 2.57
and c) U = 1.202 m/s, K=800 N/m, Charness = 0.16 and L/D= 2.57 (for 60 seconds)

Figure 8. Time history for two tandem cylinders run by Matlab at drop a) U = 1.121 m/s, K =1200
N/m, Charness = 0.16 and L/D=2.57 b) U = 1.161 m/s, K = 1,200 N/m, Charness = 0.16 and L/D=2.57
and c) U = 1.202 m/s, K = 1,200 N/m, Charness = 0.16 and L/D = 2.57 (for 60 seconds)

Figure 9. Time history for two tandem cylinders at drop a) U = 1.161 m/s, K =800 N/m,
Charness=0.16 and L/D = 2.57 b) U = 1.161 m/s, K = 1,200 N/m, Charness = 0.16 and L/D = 2.57 (for
30 seconds)

Table 1. Particulars of two cylinders VIVACE Converter

Table 2. PTC strip detail

Table 3. Test Matrix existing local drops and jumps according to spacing (L/D) parameters.
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