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ZEB0562 — TOPICO 11: PARTE 3/4

COMPUTATIONAL FLUID
DYNAMICS: OFF-THE-SHELF

N\ » SOFTWARE CFD OFF-THE-SHELF — EXEMPLO

\
DESCRICAO DO PROBLEMA — BIORREATOR

MALHA COMPUTACIONAL - GERACAO E TESTES

SIMULACAO —» CONCENTRACOES NO EFLUENTE
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CFD software: in-house / off-the-shelf
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CFD software off-the-shelf: mercado
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CFD software off-the-shelf: exemplo

« Definicdo do problema / metas (mensuraveis):

biogas exit

BC

— e o
outflow EC

packed
bed

BS

FM

inflow pump

- Biorreator: geometria e dimensdes — cada compartimento
- Modelo: efluente (vinhaca), meio poroso, cinéticas quimicas
* Meta: simulacao da hidrodinamica do efluente no biorreator

APBR Length Diameter Volume
compartment (m) (m) (L)
BC - biogas 0.050 0.080 0.2513
collection
EC - effl_uent 0.100 0.080 0.5027
collection
BS - bed section 0.500 0.080 2.5133
FM - feeding 0.100 0.080 0.5027
module



Biorreator: modelo computacional

................................................

Pipe-like flow - |EC

0.5/ -

03] Uniform
o5 PoOrosity and - BS

051 permeability

o Distributor plate|
0.05] It J f

6? . : ‘_'»%—————ﬁ |
005| Pipe-like flow —»|FM ?
o] H « Dirichlet condition at inlet

{1V Gl M 3 | 18 il 3 i e

LS EZEA



dade de malha

de sens

Analise

LA N A AR A A RN
PAVASTAYANTAYAVAVYA
AYAVAV N
AVAVAVAVAVLILVAV AV ALY AYAY,

Y XY YN YNN Y Y-

[FACULDADE DE ZOOTECNIA | ENGENHARIA DE ALIMENTOS

[_(‘

normal mesh (12352 elements)



Exemplo: CFD software off-the-shelf

Experimental APBR  11.6 h

CFD, porosity = 0.47 10.46 h

CFD, porosity =0.54 11.38 h
(OKIYAMA, D.C.G.; RABI, J.A;;
RIBEIRO, R.; FERRAZ, A.D.N.; ZAIAT,
M. CFD simulations of fluid dynamics
inside a fixed-bed bioreactor for
sugarcane vinasse treatment. In:
MANNINA, G. (org.) Lecture Notes in
Civil Engineering, v.4, p.684-690, 2017)
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