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BOUNDARY LAYER AND TURBULENCE EFFECT ON
MASS TRANSFER IN A PIPE (CIP CLEANING SYSTEMS)

LAMINAR FLOW TURBULENT FLOW

Low velocity / Low Reynolds number PIPE WALL High velocity / High Reynolds number

ik BOUNDARY LAYER k THIN BOUNDARY LAYER

| [ CONTAMINANT | \ CONTAMINANTS
THICK BOUNDARY LAYER ~ DEPOSITS STRONG MIXING AND EDDIES R:{T&VFE&;':TO
Low mass transfer High mass transfer
STREAMLINES @  CONTAMINANT / DEPOSIT MASS TRANSFER (J)
- — —— BOUNDARY LAYER EDGE & DETACHED CONTAMINANT PARTICLES Higher in Turbulent Flow
due to thinner boundary layer
MASS TRANSFER DIRECTION .
4 &, CLEANING FLUID MOLECULES S RarsH g

[ TURBULENCE ENHANCES MASS TRANSFER, IMPROVING CIP CLEANING EFFICIENCY ]
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