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Os elementos de volume formam um conjunto ordenado de pontos no
tempo e no espaco. Para o caso de elementos hexaédricos:

P - elemento central
N - elemento ao norte

S - elemento ao sul
W P E E - elemento ao leste
W - elemento ao oeste

H - elemento acima

S L - elemento abaixo
L t - instante de tempo

Relacdo de um ponto do grid com suas vizinhancas:

Apdp = ANDN + Asds + Agdg + Awdw +Aqdp + A dL + Ardr + fontes



malha

/ /

/ /
L /
VA4 /
1|/

//
eV

//
V //

I//

Como as equac0bes de conservacao ndo podem
ser aplicadas na forma diferencial, elas sdo
discretizadas em um numero finito de
elementos de volume, definidos de forma que
preencham todo o espaco pelo qual o fluido
escoa (dominio).

Quando o numero de elementos de volume
tende a infinito, a equacdo de conservacao
tende a forma diferencial. E, no entanto,
atualmente inviavel a resolucao
computacional de um dominio
infinitesimalmente discretizado.
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Condicoes de Contorno ou Fontes

_ fixed flux
fixed value20 COy. = 10-20 ;
COp¢ = 10 VALg. = 1020 flux
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the finite volume maethod for convection—diffusion problems

coordinate direction. The discretised equation that covers all cases is given by

aftfjp = ﬂlrd:"»r + ﬂE¢E + ﬂj¢s + amﬁN + agg + arqf:,- {5'43)

with central coefficient

ap = aw + dg + 4as +ay +ag+ar 4+ AF

and the coefficients of this equation for the hybrid differencing scheme are as

follows:
One-dimensional flow Two-dimensional flow Three-dimensional flow
w [ I F.
aw Il'lax|:Fm (Dw + %). {}J max | Fy, (Dw + %J, 0} max | Fy, (ﬂw + ?), 0]
- r - -
ag | max [—F.} (ﬂ'e — %). 0] max | —F, (D, - ?"), I]] max | —F,, (D, - ?'), D]
- = 7
ﬂs - max Fh (DJ + fi{): u] max F_!'! (D:l + 'i") » U}
aw | - max | —F;, (D,, - %) , [}] max | — . (D,, - %)1 {]]
[ )
a8 |- - max | Fp, (Db +Tﬁ), U]
ar - - max “Ff!(ﬂf_%)lﬂ}
AF | Fe = Fy Fo—Fo+Fy—F; Fo—Fp+Fy—-F+F —Fs

In the above expressions the values of F and D are calculated with the following
formulae:

Face | w e 5 n b t

F oo | (pu),Aw | (pu)Ae | (pv),As| (p¥),An| (pw)pds| (pw),As

rur rf rf rar ré ra
— A, | —A, | — — A A
dxwp dxpi y EJ‘SPAQ‘ dypx dzpy :

D

—A
dzpr

Modifications to these coefficients to cater for boundary conditions in two and three
dimensions are available in the form of expressions such as (5.40).
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Particle Size Calculation

In many practical cases, the particle size will vary
throughout the domain, as the result of combustion or

evaporation/condensation.
*This can be dealt with by use of the SHADOW technique. This

uses a third phase (the SHADOW phase), which behaves like the
disperse phase (usually phase 2), but without interphase mass

transfer.

*On the picture, the solid particles are phase 2, and the
open ones the shadow phase.

*Then changes in particle size can be calculated from local
volume fraction ratios:

) = 1/3
D, / D,,, = ( R2 / RS )
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INTER-PHASE-SLIP ALGORITHM (IPSA) — III

A interface:

fase volumar 1
ex.: Cl1

N

interface
ex.. PHINT(C1)

interface
ex.: PHINT(C2)

fase volumar 2
ex.: C2

N

Os coeficientes de transferéncia da fase volumar para a interface
sdo definidos por CINT(PHI) (ex.. CINT(C1)) - diferentes

possibilidades de configuracéo.

Outros termos relevantes:
CMDOT, CFIPS

interfase
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Introducao ao PHOENICS slides da CHEMTECH

As equacoes diferenciais resolvidas em CFD, na sua forma mais geral,
podem ser escritas do seguinte modo:

0 s OO ¢6¢ s OO
0z (pwd)) 8X(F axj ay( 8yj az(r azj +

Onde: u, v e w sdo as componentes da velocidade nas direces X,y e z. p e
a densidade do fluido, I'? € o coeficiente de transferéncia, ¢ é a variavel do
escoamento e S® € o termo fonte.

£08)+ 2 (pud)+ 2 (pvo)+

Na realidade, os codigos de CFD nunca resolvem equacdes diferenciais.
SO resolvem as algébricas que, quando o numero de volumes € grande o
suficiente, possuem as mesmas implicacdes que as diferenciais.

curso equ.



Equacao de
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conservacao T >
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z 2 " z\" ez 3" x\"oz) oy\"az) @z
Kk 1 DP p
. — +
Energia C, C, Dt C,
Massa de um
pD 0

componente |

Curso equ.
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COOLING TOWER SIMULATION
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Velocity vectors of water currents 1
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Mass fractions of B spill reactant
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. -' — Mass fractions of intermediate product, C

intermediario C



../phoenics/d_polis/d_applic/d_marine/toxspil/spill07.gif

Mass fractions of D toxic
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Exemplo: combustdo de odleo







simulacao

2350 K COMBUSTAO CH4/Ar - FORNO ROTATIVO

700.




MODELOS DE RADIACAO NO PHOENICS

* Modelo composite-flux (6-flux) de Schuster & Hamaker,
conforme formulado por Spalding (1980).

« Modelo composite-radiosity de Spalding (1994); este
modelo € similar ao modelo P-1 harmonico-esférico de
Ozisik (1973).
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6. Turbulent Reaction-Rate Sources
6.1 Eddy-breakup

For turbulent flows, the second form (see section 2.6 above) of the eddy-breakup reaction-
rate is provided. The resulting source per unit phase mass is:

Smfu=—a3={min{ mfn , mex - 5} % ——

EE

This is activated by:

PATCH (CHSO, PHASEM, IF,IL, JF,JL, KF,KL, TF,TL)
COVAL (CHSO, FUEL, GRND9, GRND9)

The reaction rate constant, a and the stoichiometric ratio,s, are passed via
CHSOB = a CHSOA =1/ (1 +s) [= fstoic]

The rate controlling parameter CHSOB is commonly set to unity.
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PFR =k, ,,

L=1m; v=1m/s; ce=1gmole/m3; k = 1m3/gmole/s -> cs/ce=0,37
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+1

L=1m; v=1m/s; ce=1gmole/m3; k = 1m3/gmole/s -> cs/ce=0,50
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PFR 2a0
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