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Analysis of a membrane reactor using CFD
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Fig. 2.1 Schematic diagram of catalyst membrane reactor
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Fig. 2.2 Membrane part of the catalyst membrane reaactor

2.2 A1 2 (Continuity equation)

0

—(pu,)=S5

ox, (Pt) =5 (2-1)
Sm =SH,,Perm at Y= W,

Sm =SH2,Relen at Y=W

2.3 +F5=FHA A (Momentum equation)

i(uu)——a—P+—ai+ +S
o, DS e e, TP (2-2)

(2-3)
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2.4 SR EUHA A (Permeate component equation)

B Hydrogen transport (Retentate side)
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" a(PmR.H, )+ v a(pmkﬂ, )+ w a(me.Hz ) - a(Jx.R-Hz )+ a(Jy-RJ‘lz)+ a(J“R'”Z )+ Ry +Sy weren
ox dy oz ox o oz 2 1

SHZ,Reten = —CSV,ReIen ﬂe_MW,Hz (‘erHz,Retenv - J;Hz,Perm ) (2-5)

I

B Hydrogen transport (Permeate side)

a(me.H,) a(me,H,) a(me.H, )_ a(‘]x‘l‘.l'll) N 2PH,
u +v +w =
Ox oy oz ox ay 0z

Pe

SHI.’IJepm = CSV,Perm -I—_MW,Hz (\/sz,Reren - \/sz,Perm ) (2_6)

2.5 547t BB kinetic 29

Langmuir-Hinshelwood's kinetic expression[30]:

K 1

eq

Pco,PH,

kKCOKHZO(pCOPHZ() e
- XPputk 7o

(1 + KCOpCO + KHzopHZO + KCOZ pCOl )2 60000 (2—7)
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o] 9= Bulke] B x[g—car/cm’]olg,

2.6 A A 27 (Boundary condition)

IU
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2.7 CFD &4
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Fig. 3.1 CO Conversion versus Time factor for the reaction test
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Fig. 3.2 Conversion versus Temperaure for the optimal temperature point
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