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Fig. 7 Schematic of a small-sized experimental device

Photo. 1 Picture of experimental device

Table 2 Condition of sample

A =] — JEAL AR
AP m) 0.1
ME PVDF
W (mm) 0.6
A% (mm) 1.2
£ &(em) 10.6
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Table 5 Result of comparison for pressure loss by the model
and calculation result of CFD
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Table 6 Result of comparison for P1/Py by the model and
calculation result of CFD

FHME | CFD #5558 | (%)
O(L=1m,d=0.6mm) | 11.8 11.6 2.3
@(L=1m,d=1mm) 9.44 9.42 0.19
@(L=2m,d=0.6mm) | 22.7 21.3 3.3
@(L=2m,d=1mm) 10.7 11.1 6.8
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Fig.13 Module-model of membrane for external pressure
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Table 7 Condition of calculation

£ &(m) 1.0

k(m) 1.03
TV 2R iizggﬁi 32;;72
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Table 8 Result of evaluation from the shape of the casing
(initial condition)

(RRNED | ERZEE | (RoKiEiE )/
AN | kPa) | (/i)
1 6.25 10.5
N7 1] 1.63 6.26 10.3
2.25 6.27 10.2
1 6.29 9.68
WITTA] 1.63 6.26 10.1
2.25 6.26 10.2

Table 9 Result of evaluation from the shape of the casing
(Rate of trans membrane differential pressure)

S oNREI) PPy
(e /NNPR)
1 11.36
JIE 5 1) 1.63 11.16
2.25 11.50
1 11.41
W5 1) 1.63 11.20
2.25 11.55
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Abstract

In order to predict the change of internal flow condition and trans membrane differential pressure
(TMP) in the water treatment process with hollow fiber membrane, the model was constructed.
The flow condition was expressed by one dimension laminar flow model. Flow condition after taking
time was forecasted by the method of perturbation theory. Validity of the model was evaluated by
CFEFD. As aresult, it was confirmed the model make it possible to predict the flow condition and the
change of TMP in the first stage of operation.

Furthermore, by utilizing static pressure recovery, fouling can be repressed in cross-flow type
hollow fiber membrane unit.

Key Words : hollow fiber membrane,modeling,simulation, perturbation theory, static pressure
recovery




