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Potential Increasing for Ethanol in
Pipelines

nanol production volumes increasing.

neline companies starting to test E10 and E

movement.

A WIll existing DRA performance be affected by
the presence of ethanol in gasoline?



Drag Reduction Mechanism

A Occurs due to suppression of energy dissipation
by turbulent eddies near the pipe wall

Pipe wall with DRA
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RPE

FIl ow | mpr

Very high molecular weight
Poly-alpha-olefin polymer

In gasoline / ol

Very soluble
Polymer stretches / extends

All hydrocarbon

In alcohol

Not soluble
Polymer curls on itself



Test Apparatus
saviyarve  fTOr DR Performance

Tubing (0.18750 | D)

Ah
48.5inches long

chilled water —

Flow rates: 0.287 0.35 gpm
Nre: 7900 - 9900

Mass Flow Rate Measurement



Test Fluids:

© Gasoline (regular unleaded)

Density = 0.735 gm/cc (7©)
Viscosity = 0.60 cSt (F)

& Ethanol (denatured with methanol)

Density = 0.789 gm/cc (7©)
Viscosity = 1.49 cSt (F)

All blends based on Volume %



DR Test Protocol:

Untreated gasoline and ethanol blended to prescribed volume%.
. 0 to 40 vol% ethanol

Blend chilled to prescribed temperature.
. 70 F, 50F, 38F

RPII Flow Improver added to the blend at prescribed ppm level.

1 20 ppm

Treated blend rolled at temperature to put DRA into solution
1 Mimic pipeline addition

Blend placed into Flow Apparatus at test temperature.
Flow commenced. Flow rate measured. %DR calculated.



DR Performance Results

FI ow | mprover

Falloff / cliff at ~27%vol ethan
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DR Performance Results

mpr over

Falloff / cliff at 2625%vol ethanpl
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DR Performance Results
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Falloff / cliff at 2224%vol ethanol
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Summary

ARPE 11 Flow | mprover
remains basically consistent with ethanol blen
from O to 20 volume %.

ABuUTt |, t hen fall s t o ze

A Breakpoint at 7% is ~ 27%w0i ethanol,
Breakpoint at 38 Is ~23%o0l ethanol.



