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PYROCLASTS IN A
GREATLY EXPANDED
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A\

LIRS K M SR AR TH D

Pyroclasts consisting of
(1) euhedral phenocrysts
(2) irregular, exploded
phenoclasts
(3) exploded vitroclasts
DISPERSED
BUBBLES IN A
CONTINUOUS
MELT

Larger, more abundant
bubbles (+crystals) in melt

' Sparse,small bubbles

(+crystals) in melt

Unstable foam
with overpressured

bubles (+crystals) BUBBLE-FREE

MELT+CRYSTALS

Schematic cross section through the volcanic
conduit of an exploding magma system:
A multiscale gas-liquid two phase flow
(ILEE) 2ERT—IVEFDORIE  Best and Christiansen, 2001
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プレゼンテーションのノート
Explosive volcanic eruptions are the result of intensive magma and rock fragmentation.
This figure is schematic cross section through the volcanic conduit of an exploding magma system. Circular diagrams are “snapshots” of the state of the expanding magma as a function of depth and Pressure in the conduit. 
H2O and CO2 are major volatile component of magma. As magma rise to the surface,  volatiles exsolute due to decompression. And they form bubbles. Fragmentation generally involves the rapid acceleration of magma by a pressurized fluid and gas.
Because of limitaitons of the diagram are, the hundreds-fold expansion of the volatile fluid phase cannot be accurately represented.
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Unresolvable Resolvable Interface No Interface
Interfaces Interface at grid line (Single Phase)

Unresolved Methods Resolved Methods

One-Fluid Models Single Phase
Two-Fluid Models Lagrangian

CIP

VOF

Level Set

Large Bubble Simulation (LBS)

Modeled & - Resolved
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L BS;%: Overview
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Two-phase

el flows with any length scales
Example: bubble collapse by shock loading

External Interactions /+\

| nter actions between control volumes I nteractions within a control volume
d> Ax d < Ax

l l

1. A two-fluid model that accounts for 4. Subgrid Modeling
external interactions only

2. Master-Slave flow solver for solving the
problem of small time step while preserving
conservation and positivity.

3. Tracking technique for subgrid and
resolvable bubbles

Internal Interactions
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LBS;%: Overview

Requirements / Properties

All length scales, (any sized particles)
Exactly conservative

Accuracy: one-grid representaion
Accuracy: using Riemann solver at
Interface

Accuracy: oscillation-free near interface
Generality: any EOS

Generality: any grid

Robustness: positivity

NNNN NNNN

Aero-breakup of a water
column by shock wave
loading M=1.47, t=1ms
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magma reservoir

Magma Reservoir


プレゼンター
プレゼンテーションのノート
きゃくげん、
試金石


AE: FrRILAS

+

AR

1SR ADRAIR R




-100 =01

X
(a) Overall view
FEAFEFH 2% 56
REELANIL1~6,
=K FHR{REE128 X 3584

L4

A RS0 E B

77 B = e Rl e BE

AERE

TIIBELUVREBEN

RREA

RRE

ARURE




HID=LID=1.25, P,=2

()

t=0 =25 t=49 t=74 t=9.9

W
/




HID= LID=1.25, Py =20

15

20

-

()

a

[
|
L
I.
L
a
LI
}

i

(d) (e}

t=0 (=25 t=49 t=74 t=9.9




HID= [/D=1.25, P, =200

20

15}

20p

15}

(: 4 | I
< |

ny

1!
.
)

(c) (d) (e)



51 (B8 Fr) Seim DB K UHE

ylm]

0.15 ——r——r
e : ,
i ® Pio=200] 1
- ¢ A Pio=20 |
" ¢ Pio=2
01 ® ]
B J
| @
.
K J
0.05 . ]
‘H‘
VS 4

Oji“v“d.‘> :
10 15 20 25 30 35

t[ms]

100 ¢

v[m/s]

10 ¢

10

100

1000


プレゼンター
プレゼンテーションのノート
Void Rate =0.5, 速度（１．２５、１４．４５、５８．７５m/s)
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