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Abstract — A study was performed to measure and analyze the gas-side fouling of heat exchanger to cool
the exhaust gas from sludge incinerator at ironworks. The incinerator gas passes through inside of the ver-
tical tubes of heat exchanger to preheat the combustion air. This kind of fouling occurs at the entrance
region of the heat exchanger and thus the perforated fouling plate was designed to measure the gas-side foul-
ing and to analyze the particulate deposit. As a result of analysis, the particulate deposition rate was influ-
enced by temperature, particulate composition and size and also the deposition patterns were different
according to the location of perforated fouling plate. The computational analysis was performed to obtain the
deposition rates at the perforated fouling plate and the calculation showed that the deposition rate was varied
with the hole size and particulate size. It was proved that the fouling at the entrance region of heat
exchanger could be measured by the perforated fouling plate designed in this study.
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Table 2. Composition of ironworks sludge.
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Composition C H N

S Incombustibles Heating value

Content (%) 11.80 1.75 0.32

0.36 85.77 2,270 keal/kg
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Table 1. Composition of incinerator heat exchanger
deposit.

Composition Al Si S§ Ca Cr Mn Fe
Content (wt%) 1.86 0.88 0.93 0.64 2.30 0.93 92.46
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Fig. 1. Sludge incinerator and fouling test system.
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Fig. 2. Design of perforated fouling plate.
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Fig. 3. Particulate deposit pattern of (A-3) fouling
plate.
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Table 3. Pressure drop and deposition rate of each specimen.

Specimen Time Specimen Specimen Pressure drop Deposition rate
no. {min) temperature (°C) distance {m) {(mmAg) (g/hry
A3 20 860-870 3.0 - 10.41
A-4 32 720-640 3.0 - 39
A-2 60 750 3.0 - 2.808
B-1 120 750 3.0 49 0.745
B-2 60 750-850 3.0 4.9 0.88
B-3 60 850 3.0 4.9 026
B-4 120 750 3.0 4.4 1.325
B-5 120 900 3.0 6.8 1.015
B-6 120 650 3.0 4.5 0.34
B-7 120 850 4.5 - 0.515
B-8 120 850 1.5 4.1 2.14

Energy Engg. J (2003}, Vol. 12(3)



226 e - AT - A7NE - NEE - 2AE

Fig. 4. Particulate deposit pattern of (A-4) fouling
plate.
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Fig. 5. Photograph of deposit on (A-3) fouling plate.

Table 4. Composition of deposit on (A-3) fouling
plate.

Composition Na Al Si S Ca Cr Mn FPe

Content (wt%) 4.09 4.44 0.85 5.00 0.85 1.65 0.46 82.66
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Fig. 6. Comparison of particulate size on fouling plate,
air preheater and EP.
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