Experimental Investigation of the Bubble Behavior

Under Rolling Oscillations

2023. 5. 19.

Presenter: Myungho Kim

Department of Mechanical Engineering
Chungnam National University

Of
NNNNNNNNNNNNNNNNNNNNNNNNNN 1/17



2x}

« A5t W8

5

Tl

2/17

i~
§me S = L8 kelgm|
CHUNGNAM NATIONAL UNIVERSITY



T

A2 o X6l A

A

I Heave
|

1

ECEINETPY

-
o
—
ol
- |

JEE-

&

= O AX| K}

XY 20| AHKA])

%ﬁ
XI2(SMR) 7120

of & 27%E

2
[S)
d4oE

C(218 1=, OH o K] At

=F

-]

joll

N
Klo

o)

A
|

—_r

a
L.

et

o
=

3/17



QHHE HHO
WnZo0a °
DNB E O 0000 0 Q
0.0 0,0 ©
UQCI 0 0 0
| 0 0
OO Og G
10 0 o
O O 0 Bulk
Channel n ‘ﬁ A Flow
Wall v 0 00,0
Q 0,0
0 I 0
0 0 0 p O
Bubbly 00l 0
: d 0
Layer ﬂ():o 0 0 . G.Ifj d :
W | W
G|O. 0 O 0 0
Ej: [ 00,0 0 o0
a o (0 O ,
0 ) o 000 0
= =2 G2 Y@E5=
. INY ¥50 37
» MY ZEHE0AN

n < Flow boiling curve >
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Ref.: Two-Phase Flow, Boiling and Condensation, S. Mostafa, 2008
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Class Typical Geometry Configuration Examples
regimes
Separated | Film flow ~ Liquid film in gas | Film condensation
flows S Gas film in liquid | Film boiling
Annular Liquid core and Film boiling
flow gas film Boilers
Gas core and
liquid film
Jet flow Liquid jet in gas Atomization
Gas jet in liquid Jet condengér
Mixedor | Cap, Slug Gas pocket in Sodiyfm boiling in
Transitional | or Churn- liquid forgéd convection
flows turbulent
flow
Bubbly Gas bubbles in Evaporators with
annular liquid film with wall nucleation
flow gas core
Droplet Gas core wi Steam generator
annular droplets and/liquid
flow film
Bubbly Boiling nuclear
droplet reactor channel
annular
flow
Dispersed Bubbly /éas bubbles in Chemical reactors
flows flow liquid
Droplet Liquid droplets in | Spray cooling
flow gas
Particulate Solid particles in Transportation of
flow gas or liquid powder

Ref.: Thermo-Fluid Dynamics of Two-Phase Flow,
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ishii, 2011

Two-phase flow parameter

—>  Flow regime, Pressure, Void fraction, Gas/Liquid Velocity,

IAC, Bubble size ...
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Double-Sensor
Probe

Sensors
5.5 Tubing

Four-Sensor

Probe
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Configuration

Specification

Sensor max 0.D. : 0.1mm

Measurable bubbles sizes: ~1mm to slug bubbles

Tip alignment (Double-Sensor): < 0.1mm

Measurement cross-sectional area (Four-Sensor): 0.2mm?

{mm)

Double-Sensor: As ~ 2.6
Four-Sensor:

‘D'.l 1 2.4 }rllz : 0.7
qu :2.4 f£13 :0.7
Igg 1 2.6 }{23 0.7

Ref.: Interfacial area transport equation and measurement of local
interfacial characteristics, Kim, 1999
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= (Void fraction)

Optical-fiber tip
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Photodetector

Primary phase

\

Secondary
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Bubble diameter
Bubble velocity

Void fraction
Tolerance between the probe

100 pm ~ (better than 10 %)
0.5 ~ 80 m/s (better than 10 %)
0 ~ 100 % (better than 5 %)

and the flow direction 30
Operating temperature ~60°C
Operating pressure ~ 8 bar
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