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MEY  Some properties of
multiphase flows

U Thermodynamic Equilibrium does not exist.
U Fully developed concept is meaningless.
U 1D assumption can be applied.

U Convective heat transfer is more effective than single phase
flows.

U Hydrodynamic and Thermodynamic properties changein
direction of flow.

U pressure drop, heat transfer and mass transfer are function of
flow patterns.
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' MFR M easurement Techniques
for Void Fractions

alocal timeaveragegasfraction =

comulation residencetimeof thegasphase
total timeinterval

By means of local electrical and optical probes.

an instantenous line-average gasfraction =

length of line submerged in gas phase
total length of line within the channel
By means of X or gammaray.

Another (Mechanical) way is using quick closing valve
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@ Flow Pattern in Vertical Co-Current Flow

Largs ¥oolls Tart Fucliiy Labamienr

Bubbly Slug Churn Annular Wispy

5
"

Bubbly Slug Churn Annular  Wispy-Annular
Flow patterns in vertical upward flow in a tube
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Flow Pattern In
Vertical Heated
Channels
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@ Schematic of Flow Pattern
In Horizontal Flow
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Picture of Flow Pattern
INn Horizontal Adiabatic Flow
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Flow Pattern in Horizontal
Heated Channel

Annular
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Vertica Flow Pattern M
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Horizontal Flow Pattern

Map and Transition
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NER ransition for Horizontal Flow

. Stratified to non- stratified

. Bubbly flow transition

Turbulence fluctuation break the bubbles

a
b
U Little bubble coalescence and formation of large bubble
0
U Gravitational force lift bubbles

c. Transition to annular flow

d. Annular flow to wispy-annular flow transition
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