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Abstract: For the purpose of the optimal design of a frame and plate type of pervaporation module, model equations
which can predict the effects of feed flow condition on the temperature distribution of the feed developed in the module
were established and the temperature distribution with feed flow condition was investigated through the model simula-
tion. With increasing the Reynolds number of feed flow in the module, the flow velocity gradient in the channel height-di-
rection as well as the volume rate of feed which acts as energy source for the evaporation of permeants on the permeate
-side surface of a membrane increased to such an extent that both mass and heat flux in the channel height direction
could increase and the temperature drop of feed due to the evaporation of the permeant could be reduced corresponding-
ly. A decrease in channel height caused the temperature drop of feed because of decreasing feed flow in the module. It
was observed that the simulation result on the effect of Re on the temperature distribution of feed in the module has an
agreement with experiment.
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A : Feed Tank B : Circulation Pump C: Module D : Vessel E:Cold Trap F :Cold Trap G : Vacuum Pump
H : Vacuum Gauge 1: Thermometer J: Heater K : Thermo Controller L : Mechanical Stirrer

Fig. 3. Schematic presentation of pervaporation apparatus with a frame and plate module.
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cp . specific heat capacity [J/kg—K]
4hy ¢ evaporation enthalpy [J/kg]

. channel height [m]

. permeate flux [kg/m?—sec]

: number of components in feed

. heat transfer coefficient [m/sec]

E

o~ X <~ O

. channel length [m]
Pr : Prandtl number

q . heat flux [W/m?]

Re : Reynolds number

T . feed temperature [K]
. velocity [m/sec]

<

oM : membrane thickness [m]

7y . viscosity [N—sec/m?]
g . temperature [C]
A thermal conductivity [W/m—K]
o . density [kg/m?®]
A
1 ; component in feed
L : hqud
M  : membrane
o . initial state
V © vapour
DR
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