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Abstract - To increase the heat transfer rate of the air pre-heating heat exchanger used for the condensing boiler,
We investigated condensation heat transfer coefficients through plasma surface treatment. The hydrophilic surface
showed about 10% increase in heat transfer rate than original plate. It shows that Shah correlation can be used
to predict the condensation heat transfer coefficient on the original surface within 10% error range after the
compatison between Shah correlation and the condensation heat transfer coefficients measured on the hydrophilic
surface and original surface. Therefore, we have shown that Shah correlation is available when designing the
air pre-heating heat exchanger using the original surface in this study.
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Fig. 1. Photograph of measured contact angle on both
original and hydrophilic plate

Table 2. Measured value of contact angle

Ist 2nd 3rd Average
Original | o0 560 | 79.16° | 81.97° | 80.56°
surface
Hydrophilic | o0 110 | a1e | 65230 | 6a.15°
surface
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Table 3. Experimental equipment specification Table 4. The experimental condition
Ball flow Company Dwyer instruments vapor Inlet temperature
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meter Model RMA-2 + air T, .[C]
Heat Material Polycarbonate
exchanger Tube sice 20 <X 5 X< 200mm Air Volume flow rate, 10, 12, 14, 15,
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R 5 5
Thermo- Company GE-SEVEN T,[C]
couple Type T Water
Size ® 1.6mm Mass flow, 0.00133
RMS error +0.76% mw[kg/s]
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