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Abstract Understanding of seawater fouling characteristics is critical in designing a heat exchanger adapted in an effluent
utilization system for a power plant. We reviewed three types of fouling mechanisms of general, biological, and
crystallizing for a plate-frame heat exchanger, to be used for heat exchanging with heated effluent from a power plant.
Also, mathematical models for each type of seawater fouling were suggested. Actual thermal resistance calculated from
seawater fouling models were compared and implemented in designing a plate-frame heat exchanger. The bio-fouling
model revealed the largest thermal resistance and the highest number of plates for a plate-frame heat exchanger under
the same heat load. Overall heat transfer coefficient and pressure drop of a plate-frame heat exchanger under fouling
conditions was lower by 58 percent and higher by 2.85 times than those under clean conditions, respectively.
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Table 1 Types and concentration of salt in seawater
2- 2+

Components Ccr Na' SO4 Mg
Concentration(mg/L) 18,980 10,560 2,560 1,272

Ionic

Fe —2e —» Fe®*
Metal ions migration

Anode

\ Electron flow

Fig. 1 Schematics for the corrosion fouling mechanism.
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Fig. 2 Growing steps for bio-fouling mechanism.
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Table 2 Details for a plate-frame heat exchanger Table 3 Specifications for hot and cold working fluids
Specifications for a plate values units Parameters Value Units
Vertical port length, Lv 1.8 m Inlet Temp. 295.15 K
Horizontal port width, Ln 0.58 m Outlet Temp. 290.15 K

Port diameter, Dp 200 mm Hot side Flow rate 134042.5 kg/hr
Channel spacing 3 mm . Salinity :
Chevron angle 25 degree Fluid Sea water 35[g/k};;]
Plate thickness 0.5 mm Inlet Temp. 286.15 K
Number of pass 1 Cold side Outlet Temp 293.15 K
Material Titanium Fluid water
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Input: hot and cold side information
(temperature, flow rate)
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Calculation of thermo-physical properties
Input: geometries for plate heat
exchanger

for hot and cold fluids
v

Calculation of hot and cold side overall
heat transfer coefficient and pressure drop

v

Applying LMTD method for calculating
the heat transfer area

J /

Checking the difference
between assumed area and calculated
area from LMTD method

Output: geometries for plate heat
exchanger, pressure drop

/;

Fig. 3 Dimension of plate in a gasket type plate-frame

heat exchanger.

396

(

Stop )

Fig. 4 Flow chart for heat exchanger design.
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