TWO PHASE FLUID FLOW  
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TWO EXTREME CASES

· Vapor and Liquid in Equilibrium (Benzene 40%, Toluene 60%)

· Liquid and gas (air and benzene)

IMPORTANT:

PHASES TRAVEL AT DIFFERENT VELOCITIES!!!


TYPICAL VELOCITIES
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PREDICTION OF FLOW PATTERNS
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BAKER PLOT  
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NOTE:

1) ( and (  depend on the fluid property only

2) BX  depends on the ratio of flows (Known beforehand. Not a design parameter)

3) BY  depends on the vapor/gas superficial velocity. This is the only parameter the designer can change (through A) 

4) Transition boundaries are not at all that sharp. 

TRAJECTORIES ON THE BAKER PLOT

(or ...... how regimes change on a pipe.)

As the pressure drop is large, then the density of the vapor is lower. 
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EMBED Equation.3[image: image9.wmf]Þ

 BX  decreases
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EMBED Equation.3[image: image14.wmf]Þ

 BY  increases

Thus trajectories are always "up" and "to the left"

PRESSURE DROP

Lockart and Martinelli (1949)
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                                 a                     b

Bubble                   14.2                0.75

Slug                       1190               0.82

Stratified               15400              1

(horizontal)

Plug                       27.3                0.86
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Pressure Drop Due to Gravity
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Pressure Drop Due to Acceleration
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Pressure Drop of the vapor only, without the liquid present!





Pressure Drop of the liquid only, without the vapor present!





ID (in). Pipes 12" and over use D=12
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VOID FRACTION





Mass Quality =Wg/(Wg+WL)
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