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ABSTRACT On a viewpoint of equipment designs for industrial and medical purposes, the characteristics of mass

transfer in a membrane separator of double-tube type by using hollow fiber membrane is discussed on the basis of conju-

gation between transports in three regions: a flow to be treated, a membrane and the other flow of permeate or dialy-

sate. To develop membrane separation modules with high performance, the superior mass-transfer characteristics in the

entrance region of developing boundary layer is recommended to be applied effectively in the unit. Consequently, a

compact and short module is preferable to a long one, because the entrance region takes a more important role in the

whole length of the module. To elucidate the intrinsic behaviors of membrane transport, researches on the conjugate

heat transfer with laminar flow are briefly reviewed and compared with those in the membrane separation due to the

similarity.
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Fig. 1 Two-fluid contact systems for dialyzer.
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Fig. 2 Effectiveness of parallel-plate heat exchangers as a
function of Gz; with parameter Ry.
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Fig. 3 Dependence of extraction mass flux on combination
of flow patterns.
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Fig. 4 Analytical model of membrane separation module.
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72 —
]12 aé §=¢i (31)
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¥, ZOEBOHRERIKRNTELINS.

Vie— 'I/lm(l)
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Vi VW
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HY, W=n/(n+d) tEHEINT 5. REORES
AR L LA L 51, BREOThORALEL
ThuE, LRBCEAETOREMBE,LE LLEL

=1—y,,(1) (32)
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Fig. 5 Concentration distributions at both membrane inter-
faces for various Gz, values.
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Fig. 6 Influence of Gz, to Sk number distribution.

L, AECREC X > TEENEMZh, ToBhit
INE B EDTMB. ET, GudVhIWigEx
DEBIIRE EHHEABRLRG. ShSMT YR
BHERC G It X > CKELEEY S5, Fig. 5
R S e REBES /O X FHROEIT X
> C, G Sh HACSEENBREbR TV 5.
Figs. 7 & 813, Gz, =501} A RE DB 575
BIPSEGMRIET ROFESYRL LTS, fil
D E4MHILFigs. 5& 6 LR—TH%5. R OEIIE
OMEBBEHZNREL TRk, RAREEESHIC
KEeHEY RIFT Z ERRCH LB b T
L. Go, DEEL IR Y, RDEEIL Sk, Sk DN
FHieHbi, ROEIC X > T%BEDCERNE LT
W5, KB, MR, REA—ERES
IORE—EWERR & BRI LSBT 55
AR LD, BHRERICASOBENEETOHHE
LIE—BIE—K L Twicw. Thabbh, )XrvHEr
LS BHREOHET (A e h DBERFE S WTREM S
BEZEBIIDBZLA.
DEMHBOHER Y, G BIPRYX AT A~ L
LTEhFh Figs. 9 & 10IC=T. HFHEEFITAEAR
L d L*=0.001, =3, w=2 L L, Fig. 9 TiX R=1,

YiLl—va v HIGEHELE

NI | -El ectronic Library Service



Japan Society for Sinulation Technol ogy

¢1,¢2 [-]

X [-]

Fig. 7 Concentration distributions at both membrane inter-
faces for various R values.
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Fig. 9 Effectiveness of double-tube, parallel-flow membrane
dialysers as a function of Gz; with parameter Gz,.
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Fig. 10 Effectiveness of double-tube, parallel-flow mem-
brane dialysers as a function of Gz, with parameter
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635),36).
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DA 2 DO BB 5B PR A TR LT %3959,
Boix, BohicF—24, BETLRATELY 41
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BRERT — 2 XD L - THEARE A RET
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T\ (Table 1 2/8), fEREKIC X HBEREOER
FERFHF LTS,
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JEret OB F VBB TRV LN ERTES
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e

Table 1 Comparison of vitamin B, permeabilities for vari-
ous hollow fiber membranes determined by two
methods [T. Kanamori et al.3), 1994].

Dialyzer Permeability [ umn/s)
Photometrical Vilson-plot
nethod method
AM-SD-10M 0.78 0.70
AM-FP-15 1.5 1.3
AM-EP-18 5.1 4.3
CT-190GA 4.7 4.3
F-60 3.5 3.3
PAN-12CX2 3.9 5.5
PAN-13DX 2.7 5.3
FRLTE6 A
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