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A :  Constant number (-)
B : Constant number (-)
C : Macromolecule concentration at x position (g/l)

-ation at permeate side (g/1)

lon in water (g/1)

C1,C2,C3,C4

D

d embrane (m)
F

£

J (m’/m” hr)

K ; _Product destrugtion ratc(hr "

ks ﬂummmmm

ﬁ ammﬂmﬁ?‘*ﬁﬂma
m : Maintenance factor (hr )

P : Inlet pressure (kg/m®)

Py :  Permeate pressure (kg¢m’)

P . Outlet pressure (kg#/m?)



X1X

AP . Pressure drop (kg#m®)
APTM : Transmembrane pressure drop (kgg#/m?)
Q . Feed flow rate (m’/hr)

Re :  Renold number (-)

X

X 2Cell concentratign {g—cellﬂ}

w U AR N AT
" 9 mﬂwwﬁwm‘mf"‘m

Product yield over cell (g-product/g-cell)

o :  Recycle ratio (-)
B :  Viscosity of feed fluid (g/m.s)
8 ¢ Film thickness (m)

p :  Density of feed fluid (g/m’)



:  Specific growth rate (hr'")

:  Maximum specific growth rate (hr'")

. Specific dead rate (hr'")
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