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Motivation 

It is known that bio-polymers can act as Drag Reducing Agents (DRA) 

How much polymer should be added? 

or 

Can we evaluate the cost effectiveness? 



Experimental rig 

3000 liters 

Q≈10÷81 m3/h 
(3÷23 l/s) Re≈4.8e4 ÷ 3.6e5 

(pure solvent) 

Xanthan gum 
0.01-0.2% w/w 



Drag reduction results  

As %C         Δp 



Drag reduction results: %DR 



Drag reduction results: %DR 

Industrial approach: energy 
saving 



savings 

extra-cost 

Q=const 

Cost-effective analysis 1/4 

Hypothesis 

Once through pipeline 
ΔP 



Cost-effective analysis 2/4 

Percentage of saving 

Transport cost per unit mass 

without DRA 

with DRA 



Cost-effective analysis 3/4 

DRA cost-effective ONLY IF %S>0 



Cost effective analysis 4/4 

%DR 



Cost effective analysis 4/4 

α=5∙10-2  α=1∙10-1 

α=2.5∙10-1 α=5∙10-1 



What’s next? 

Ultrasonic Velocity Profile (UVP) measurements 
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What’s next? 

pure water 

Q 

XG 0.2% 

Q 
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Problems encountered: 
• identify wall position 

• measurement accuracy close to the wall 
• amount/characteristics of seeding 

• repeatability 
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Viscosity & Reynolds number 


