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=PrL Agenda

. tage?
How to model a membrane stage already presented in the Part 3

of the previous lecture
= How to design multi-stage processes?

= Results at variable membrane permeance and selectivity
= Results at variable feed concentration and flow rate

= Results at variable feed and permeate pressure

= Results at variable membrane areas

= Modelling the non-ideal phenomena
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=PFL Variable CO, permeance

Recovery [-]
O O O =
N (@) (0] o

o
o

Single stage

©
N

4000 6000
Permeance [GPU]

Speaker &

Jco2(x) = N¢oz (P reed Xco2,feed(X) — Pperm Xcoz,perm(x))

Nc¢o>
Xco2-N2 = / Ny,

1.0

o
o
Purity [-]

©
IN

0.0

10000

10 Double stage

1.0

o
o
o
o)

Recovery [-]
o o
IN o
o o
IN fo)
Purity [-]

o
N
i
N

o
o

. . . . 0.0
2000 4000 6000 8000 10000

Permeance [GPU]



=P7L  Variable membrane selectivity
Jco2(x) = N¢oz (P reed Xco2,feed(X) — Pperm XCOZ,perm(x))
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=PFL  Variable feed concentration
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=PFL - Variable feed flow rate

]COZ (x) — NCOZ (Pfeed XCOZ,feed(x) _ Pperm XCOZ,perm(x))
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=PFL - Variable feed flow rate

Jco2(x) = N¢o (P reed Xco2,feed(X) — Pperm Xcoz,perm(x))
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Variable feed pressure (1%t stage)

Jco2(x) = N¢oz (P reed Xco2,feed(X) — Pperm XCOZ,perm(x))

Jn2(x) = Ny, (Pfeed XNZ,feed(x) - Pperm XNZ,perm(x))
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=P*L  Variable feed pressure (1t stage)
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=P*L  Variable permeate pressure (15t stage)
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=" Variable membrane area (1% stage) ...
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=F7L " Non-ideal phenomena
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§ NAME EVENT / NAME PRESENTATION

Non-ideal phenomena
Pressure drops in the feed channel

Pressure drops depend on the velocity v and on the friction factor f

d}}eed _ —f P vz

dx 2 dpyar

f = 2—4 friction factor for laminar flow (Re < 2300)
e

Common limit on pressure drops for channel design: 1.5 psi/m (0.1 bar/m)

15



=F7L " Non-ideal phenomena ’
Concentration polarization
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=PFL  Concentration polarization
Mass transfer coefficient
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