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CF Modeling Phi

« Two CFD modeling Continuous Approach
approaches for multiphase two-fluid model
gas-solid systems < Vvapor Volume

— Continuous approach fraction
» Gas phase as fluid; solids phase -
as pseudo fluid \Q_,o”d Volume
— Discrete approach fraction

» Gas phase as fluid; solid phase as
solid particles

Discrete Approach

Tracking No.  00.00.2010

« CFD software used within the particle-dynamics model
Alliance
— Fluent [
«

— Barracuda by CPFD Software LLC ’,0 - vapor
— Soft lected d d

ware selected depends on S Solid

problem )
Particles
axéhs.
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CFD Application In

Tracking No.  00.00.2010

* Research and Development
— Development and design of new technology
— Cost-effectively screen new designs
— Minimize cost of cold-flow testing
* Design
— Developing design criteria
— Fine tuning and optimization
» Unit Revamps and Troubleshooting
— Design optimization
— Diagnose root causes
— Validating solutions

aehe.
8
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FCC Areas Modeled With CFD
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Tracking No.  00.00.2010

Reacgo RSS De

* Validate cold flow results with fluent CFD software

* Optimize design with CFD
« Develop design criteria

Concept — Validation Cold Flow
Experiments & CFD

aehe.
8

— > Design——>Implementation

Hin Wity
= o
Y.

V. D
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Objective

 Reduce catalyst loss rate

— Replace tee separators in a
high efficiency combustor

» Improve cyclone reliability

* Regenerator too small to
increase number of
cyclones to reduce inlet
velocity

» Adapt reactor RSS design
— No cold flow work
— CFD modeling only

aehe.
8

Combustor

Riser

A A

=4

Before Revamp After Revamp
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Gas Flow Patterns

aehe.

57

| _ e |
0 < residence time (s) > =1

Replace Combustor Tee Separator
High separation efficiency of RS?
Improved cyclone reliability
Increases regenerator capacity

No interference with cyclones diplegs

<-5 & vel (m/s) > 25

Solid Flow Patterns

HEEE = B |
0 € solids loading (%,) > =1

0 < solids loading (%,) > =2
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Regeneneratc

BEFORE
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Initial Design
Concept

Pilot Plant

Improved
Design
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Spent Catalyst Wye Bathtub Distributor
Design Optimizati

Cat Velocity Profile
Optimized Design

Tracking No. 00.00.2010
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Spent Catalyst Dlstrlbutor

fracers ﬂl-'rlﬁ

:

aehe.
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Spent Catal

CFD used to determine
optimum design parameters

* Improved catalyst
distribution along its length

Plan view showing uniform
distribution of catalyst

A,;ens
WS Graalis o Rtk
! ol

Cat Density Profile

Cat Vel. (mfs)

oA

0.6

Cat Velocity Profile
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Regenerator Flul

CFD Modeling to
study the effect of
air ring location on
fluid bed hydraulics

aehe.
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Staggered

Inner ring
relocated
to BTL

All rings at
same
elevation.

Shaw- a world of Solutions” )




00.00.2010

Tracking No

Staggered ring Relocate inner ring to BTL Relocate middle and inner
ring To BTL

40.00106 40001308 40.001621

Cat Vol. | rac. Cat Vaol. | rac. Cat Vol. I rac.

— 0.62 — 0.62 062
0.558 : i 0.558 | 0558
0.496 _ ] ; : 0.496
0.434 - o b . SR 0.434
0.372 (% T : 37 ' ' : 0372
0.31 i i i 0.3 : : ." 0.31

0.298 T P : 0218 : e B fgel A 0.248

0.108 ST e 0.188 i e 0.188

0.174 : 0.174 : 5 = : 0.174

0.062 i ; 0.062 ; : i 0.062

Existing Design 0 Relocate Inner Ring To BTL Relocate Middle & Inner Ring To BTL

Axens Shaw- a world of Solutions®
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Stripper Tro

* |nfluence of reactor
fluidization on stripper ...

Vol. Frac.

performance - -
e CFD used to study e e

effect of reactor Y
fluidization on stripper |~ e

il i
0.248 3, L e
0.186 0.186

operation 2 s
» Stripper upset caused |

by de_ﬂU|d|Zed CataIySt ] NoReactﬂrFluidi::ﬁ?t;on ] WimReacmrFluigj-;;tion
entering stripper
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Contours of mole fraction of HC vapor (red).

Steam is blue.
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Vapor
outlet

Increase dome steam flow

CFD used to
develop new
design criteria
for dome steam
flowrate.
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 FCC Alliance committed to improving FCC

Tracking No.  00.00.2010

hardware through increased use of CFD
— Reduce technology development cost

— Bring new technologies to market faster

— Improve FCC hardware design

— Verify design without cold flow testing

— Increase reliability

— One of the key troubleshooting tools

CFD is a cost-effective tool that is useful in most

aspects of FCC design

19
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