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Three-Dimensional Flow Response Analysis of Subsea Riser
Transporting Deep Ocean Water
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Abstract : This study presents a 3-dimensional flow-structure interaction analysis of subsea risers in water flows. Two
structural connectors (flat and circular couplers) were intentionally devised and numerically tested using ANSYS CFX to
investigate how these couplers behave under the water flows. In the flow analysis, the water field was constructed with an
inlet, outlet, and symmetric boundary conditions. As a result, the responses (drag coefficients and pressure fields) were
obtained and the pressure fields were applied for the structural analysis. Finally, the structural responses (displacements
and equivalent stresses) of the risers were measured to demonstrate the efficiency of the riser connectors.
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Fig. 1. Cross-section of risers.

(b) CCR

Fig. 2. Meshes of models.

Table 1. Material property

Steel Epoxy
E [Pa] 2E+11 5.1E+09
v 0.3 0.4
p [kg/m’] 6850 186
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(a) Boundary condition of flow space (b) Boundary conditions of riser

(c) Standard earth gravity vectors

(d) Hydraulic pressure vectors

Fig. 3. Boundary and loading conditions.
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(d) FCR-pressure

(e) CCR-velocity (f) CCR-pressure

Fig. 4. Velocity and pressure of risers in flow space.
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Fig. 5. Drag coefficient of risers according to coupler types.
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Fig. 6. Equivalent (von-Mises) stress contribution of risers.
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Table 2. Displacements of each riser (mm)

Projected Area (m’)

43.74 43.71 43.68 43.65 43.62
SR 2.37 2.48 2.62 2.56 2.48
FCR 2.32 2.29 229 2.35 2.38
CCR 2.75 2.30 2.69 2.69 2.64
Table 3. Equivalent stresses of each riser (MPa)
Projected Area (m’)
43.74 43.71 43.68 43.65 43.62
SR 3.13 3.27 343 3.37 3.26
FCR 497 4.83 478 4.84 477
CCR 6.68 5.81 7.85 7.12 8.52
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Fig. 7. Maximum deformations of risers according to projected
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Fig. 8. Maximum equivalent stresses of risers according to pro-
jected area.
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