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POROSIDADE

FATORES QUE AFETAM A POROSIDADE
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FIG. 2-11—Consolidated sandstones. Elements of
Petroleum Reservoirs. Permission to publish by The
Society of Petroleum Engineers.




POROSIDADE

ARRANJO DOS GRAOS

N

CUBICO: 48% ROMBOEDRICO: 26%



POROSIDADE

SELECAO DOS GRAOS

(@) WELL SORTED MATERIAL n=~32% [b) POORLY SORTED MATERIAL n=~17%

Well sorted : ¢ = 32% Poorly sorted : ¢ =17%
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DETERMINACAO DE POROSIDADE
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PERMEABILIDADE

Leide Darcy q=-A(k/p)dP/dx

Grao de

Formacao de
1 Darcy de = q-u-L
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Permeabilidade

FIG. 2-13—Fluid flow in permeable sand. Elements of Petroleum Reservoirs. Permission to publish
by The Society of Petroleum Engineers.




PERMEABILIDADE

FLUXO LINEAR EM PARALELO
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PERMEABILIDADE

FLUXO LINEAR EM SERIE
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PERMEABILIDADE

FLUXO RADIAL EM SERIE
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SATURACAO de FLUIDOS

FRACAO DO VOLUME POROSO OCUPADO POR DETERMINADO FLUIDO

OLEO: So = Vo/Vp
AGUA: Sw = Vw/Vp
GAS: Sg = Vg/Vp

So + Sw + Sg = 1

OBS: CODICOES DE RESERVATORIO



MOLHABILIDADE
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SATURACAO

DISTRIBUICAO dos FLUIDOS no MEIO POROSO

Rocha Molhada por A'gua
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PERMEABILIDADE RELATIVA

A C

High pressure Low-intermediate pressure

No gas saturation Continuous gas saturation

Gas flow = 60 cc/sec
Oil flow = 20 cc/sec
Total = 80 cc/sec

100% oil flow
100 cc/sec

Relative permeability
to 0il = 0.20

Low discontinuous High gas saturation

gas saturation
100% oil flow
{1 75 cc/sec

Relative permeability
to 0il =0.75

100% gas flow

Relative permeability
to 0il=0

FIG. 2-14—Gas-oil relative permeability concept. Elements of Petroleum Reservoirs. Permission to
publish by The Society of Petroleum Engineers.



PERMEABILIDADE RELATIVA

1.0 T T T T 1 1 T
0.9 -
knir = 214 md
| 1
0.8 \ -
\
.5 0.7 ‘\ kro =
S \
‘;‘ 06 = ‘\ -
fo \
o \
3 0.5k \‘ —
E \
@
S 04 ) -
o \
.E \
% 03 = \\ -
@ \
A

02 = ktw —

0.1 -

0.0 I B =Ll TR B L1

0.0 01 02 03 04 05 06 07 08 09 1.0
Water saturation, fraction pore space

FIG, 2-15—Oil-water relative permeability (water-wet core).” Permission to publish by The Society

of Petroleum Engineers.




Permeabilidade Relativa (Krw e Krow)

PERMEABILIDADE RELATIVA
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PRESSAO CAPILAR

Ar

Interface ou
= superficie liquida

Oleo (menos denso)

Oso Osw



PRESSAO CAPILAR

Pa
| Pw

Ascensao Capilar

Definicao: Pcapilar Pc= Pa - Pw = P nao-molhante - P molhante

Pc=Pa-Pw=pgh (ouAp gh senao desprezarmos a densidade do
fluido nao molhante)



PRESSAO CAPILAR

| Pa

| wal | I E—

| Pw
Ascensao Capilar |

Forcas para cima: AT * 2 ir = Forc¢as parabaixon *r2 *Apgh
Explicitando em h: h=2 AT/Apgr
Lembrandoque Pc=Apgh
temos: Pc=2 AT/r
ou ainda... Pc=2 O ws*cos0)/R
[Pc=(2 O wo * cos 0)/ R]



PRESSAO CAPILAR

Diametros Uniformes e Iguais

0 Saturacao 100%



PRESSAO CAPILAR

Diametros Diferentes

BN
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PRESSAO CAPILAR
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Curva de Pressao Capilar em Processo de Drenagem



PRESSAO CAPILAR

Lembrando que: Pc=Pnm-Pm=Apgh

h=Pc/Ap g
I ra
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Saturacio de Aaua

Pressao Capilar x Saturacoes de Fluidos em Reservatorios



PRESSAO CAPILAR
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FIG. 2-16—Effects of height above free water level on connate-water content in oil sand. Elements
of Petroleum Reservoirs. Permission to publish by The Society of Petroleum Engineers.




PRESSAO CAPILAR
EQUILIBRIO GRAVITACIONAL

Water Water +0il  Oil Gas-+oil Gas

) Gas
B N 2 o
== B o
Gaseoil | [:EF7 /0{/ ///
transition| [.2- 7 / Completion
one| fiwt %//A A 7 B
* TR 0527, 777 I(é/ water-oil
Dil-water Vg ¢/, Producing-water—oil- contact
transition zone AT LR transition zone / Producing
— =, ==y = X If R waler-oil
d ) oo =4 i contact
. @' Me— Original
% 87T water-oil
" % R Ier contacl
Water R0 Dbt N e =i
0 20 40 60 80 100
Water Saturation, %

FIG. 2-18—Fluid distribution in a uniform-sand reservoir containing connate water, oil, and a gas cap.




