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Abstract @ In this study, a performance evaluation was conducted using a SUS 304 plate applied to low-temperature co-fired coating as a replacement
for titanium plates. As a result of computational fluid dynamic analysis, the SUS 304 plate, applied to low-temperature co-fired coating, showed better
heat transfer performance than a titanium plate, for 100 micron thickness coating. The result of the experiments using an actual heat exchanger revealed
that a coated SUS 304 plate showed better heat transfer performance than a titanium plate. Furthermore, as the degree of corrosion and scale formation
of the plate was confirmed through an overhaul inspection, the corrosion resistance of a coated SUS 304 plate was found to be almost the same as that

of a titanium plate, and the inhibition effect of scale formation by sea water was better with a coated SUS 304 plate.
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Table 1. Meshing information of Finite Volume Method for a

plate heat exchanger

Type Nodes Elements
Hexahedrons 60120 28500
Fig. 29} Fig. 32 &3 dugy] sid S 93 dA =
o @ melel 48E Axe] A Uehdch 4%
o] AL 2 AR FASE W FFetHA 2D A
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stglom Afgel WA Hue A%E el 4
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Fig. 2. Design shape of a plate heat exchanger.

Table 2. Boundary condition of CFD for a plate heat exchanger

ANSYS
R71
Academic

mm, [fooling watelr

g

001 (n)
00025 00175

Fig. 3. Meshing shape of a plate heat exchanger.
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part of cooling water

part of heat plate part of hot water

Materials sea water

Turbulent Model shear stress transport
0.0016kg/s, 18C

1.7bar

Inlet condition
Outlet condition
Wall condition no slip wall

Coating material NIL

SUS 304 / titanium fresh water

NIL shear stress transport
NIL 0.0012kg/s, 35C
NIL 0.6bar

no slip wall

SiO,

no slip wall

NIL
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Fig. 5. Temperature graph of hot water outlet side for each
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Fig. 4. Temperature contour of hot water outlet side for each

materials (a: SUS 304, b: titanium, c: difference).
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