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Abstract The purpose of this study is to obtain basic data on the optimization of firing process
conditions for enamel coating in chemical heat exchanger. The method of increasing the firing
temperature in order to apply enamel coating to shell & tube type heat exchanger was examined.
The temperature distribution of the heat exchanger in the firing kiln was numerically calculated
using a commercial CFD program. The structural safety of the heat exchanger was confirmed by
thermal stress analysis using the FSI method. Numerical analysis and experimental results show that
there is a problem of safety due to temperature difference when the heat exchanger at room
temperature is directly put into a firing kiln at 860C. Therefore, a preheating process is need to
reduce the temperature difference. As in Case2 with fewer firing steps, the first stage preheating
temperature of 445C and the second stage firing temperature of 860 C are considered to be most
suitable.
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Fig. 1. Schematic drawing of firing kiln
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Fig. 2. Schematic drawing of heat exchanger
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Table 1. Description of heat exchanger

Material Standard Quantity
Shell STS304 250Axsch.10 1
Tube sheet STS304 22t 2
Tube STS304 $25.4x2.1tx1316L 19
Baffle STS304 4t 2
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Fig. 3. The grid structure of the computational domain
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Table 2. Operating temperature condition for firing

Casel Case2 Case3

Step1 860C 445C 300C
Step2 860C 580C
Step3 860C

Initial temperature of heat exchanger : 25T
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Table 3. Properties of stainless steel
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Table 5. Results of stress evaluation
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Fig. 10. Results for enamel coating heat exchanger
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