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simulation platform
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Architecture Wemmars
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Architecture Wemnars

/5 HOOKS
/i
' PRE-DEFINED LIST OF FUNCTIONS THAT CAN BE
MODIFIED BY THE USER

Mass source terms

Source terms in momentum equation

Source terms in energy Equation

Friction Factors

uh W e

Viscosities, densities, etc...

#include "hook_specs.h"
HOOK_FRICTION_FACTOR(v1, v2)
{

return vl + v2;
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Architecture Wemmars

s I/ FUNCTIONS TO ACCESS VALUES/VAR'ABLES
f . PROVIDED BY THE BASE SOLVER IN RUNTIME

Base Solver

Architecture Wemnars

#include "hook_specs.h"

\ #include "alfasim_sdk.h"
N HOOK_CALCULATE_ENTRAINED_LIQUID_FRACTION(U_S, sigma, D)

{

HOOK

double rho;
API get_density(ctx, rho[GAS], GAS);
get_density(ctx, rho[LIQUID], LIQUID);

double mu;
PLUG-IN get_viscosity(ctx, mu[GAS], GAS);

get_viscosity(ctx, mu[LIQUID], LIQUID);

double E =

return E;
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Plug-in Structure wetsns
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Benefits Wemmars

Focus on the development of base model

e Validation against multiple experimental databases
¢ Inclusion of advanced models and formulations to be used by
new pIUg_inS Dispersed solid

M- Liquid holdup (dxD = 100) UCM - dPdx (dxD = 100)

Larger community can focus on specific problems

¢ Validation against field data and proprietary databases
e Can be general or tuned to specific cases

Creation of packages containing solver and GUI

v "
@, ¢~ Expermental

‘A‘

Limitations Webimars

Users are limited by pre-defined functions in HOOKS

e Not possible to create/modify terms not pre-supported
0 May need developer help to provide new HOOK

* Not possible to include new equations to be solved in base
module numerical solver
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Example — Hydrate Formation Plug-in ="
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Example — Hydrate Formation Plug-in =,

Film region Slug region
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Liquid film Liquid in slug Dispersed
bubbles in slug
Dispersed hydrates in Dispersed
liquid film hydrates in slug
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Example — Hydrate Formation Plug-in 2.
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Fundamental solver — Mass conservation

N\

Wiyd = —(n, + Drg

Source term —
Hydrate formation rate
Zerpa et al. (2013)

Dedicated solver — Plug-in (Formation)

Example — Hydrate Formation Plug-in  Zo.
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Fundamental solver — Hydrodynamics with Sol/ds

1-Cp . 4 d .
LA Usip = 510 (farag) () fa
- slip 2\ 3\ copy | rag|
Mills (1985) User defined slip velocity

Dedicated solver — Plug-in (Formation)
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Example — Hydrate Formation Plug-in .
@, a e+u—i+ +i a h+u—'%+ Q + Wi + Wiy + g kil & Tnechh
at kPr | ek D) g8y ax kP | M D) 3 § kw ki kw int,ki'tki mech'tkm
Fundamental solver — Energy Equation for a layer in a Multifield Model
. o ¥
QHYD - mCH4(pHYDTHYD
Dedicated solver — Plug-in (Heat Generation)
: : =
Example — Hydrate Formation Plug-in 2.
ExxonMobil Flow loop — Ali’s PhD Thesis
I emperature Control Chamber (T = 27759 k) |
| I
| I
Gas accumulator 1 1
- piston driven for constant P
- 120 gallons total volume 1 I
- I I
e o == | 1
' g e ot/ dently : T_Initial = 29411 K :
P = 5.068 MP:
FBRMport | : | : : 1
(updlow of 1 1 Siiding Vane Pump L s 2
dip section) ' ‘ (300 -1500rpm)
‘ Pump:

300 - 1500 RPM
Q= 2.15e-5 * motor speed (RPM) - 2.27e-3

Qil:
Conroe gith low viscosity (0.005 Pa.s)
Pure gas methane (structure | hydrate former)
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Example — Hydrate Formation Plug-in

Results - Oil layer Viscosity

— Liquid Viscesity (Flowline_1 (20 [m}) = Liquid Layer Viscosity (Flowline_1 (20 [mD)
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Example — Hydrate Formation Plug-in

Results Oil — Hydrate former tracer

= Mass Fraction of Tracer 1 (Flowtine_1 20 [m]}
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Example — Hydrate Formation Plug-in =

Webinars

Results Oil — Temperature

iquid Temperature (Flowline_1 (20 [m]) = Liquid Temperature (Flowline_1 (20 [m)
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Example — Hydrate Formation Plug-in =2

Webinars

Results Oil — Hydrate volume fraction

— Hydrate Volume Fraction (Flowline 1 (20 [ml})
— Hydrate Volume Fracticn (Flouline_1 (20 [m])
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Future e
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Thank you!

Questions?
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