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Prediction of Flow Behavior and Pressure Drop of
Spirally Corrugated Steel Pipe
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Numerical investigation has been conducted to figure out flow behavior and pressure drop
characteristics of spirally corrugated steel pipe which is widely used in civil, industrial and agricultural
field owing to many advantages such as good corrosion resistance and durability, strength, easy and
quick installation. Also the poly—ethylene coating spirally corrugated steel pipe has the long life under
condition of sea water immerged. In the present study, flow behavior in the spirally corrugated pipe and
influence of p/dn(ratio of wave pitch to hydraulic diameter) to pressure drop are investigated by CFD
with various Reynolds number. And also friction factor is estimated by pressure drop obtained by flow
analysis. According to computation results, the flow runs spirally up and down along the spiral
corrugation in the vicinity of wall, but the effect of spiral corrugation disappears in core region of pipe.
As p/dw becames small, more pressure drop occurs in spirally corrugated pipe. Besides, friction factor
augmentation becomes much larger as Re increases. In case of p/dy=0.38, pressure drop and friction
factor of spirally corrugated pipe are about four times larger than smooth pipe at Re=1.46x 108
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Fig. I Schematic of spiral pipe
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Fig. 2 Computational mesh for spiral pipe with
p/dn=0.38

Table 1. Dimensions of spirally corrugated pipe

No. p{mm) di{mm) p/dn a
1 116.7 304.6 038 53°
2 133.3 " 0.44 48°
3 150.0 " 049  45°
4 166.7 i 055 43°
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Fig. 3 Comparison of present computation results
with correlations of friction factor for
smooth pipe
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(a) velocity vectors

(b) flow path-line
Fig. 4 Flow behavior in the spirally corrugated

pipe (b) p/dn=0.55
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(c) p/dn=0.44

Fig. 6 Comparison of cross sectional velocity
distribution at fully developed region (20D)

(d) p/dn=0.38
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Fig. 7 Pressure drop vs. Reynolds number in

log-log scale
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Fig. 8 Friction factors of spirally corrugated pipe
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Fig. 9 Augmentation of friction factor
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