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Abstract

In this study, we investigated to the heat transfer performance of coating nano—structure with various
shapes and patterns on the heat transfer surface. As a result of the measurement of the 3D nano shape,
it was confirmed that the roughness generally increases when the adhesive is sprayed on the coating
surface and finished durability experiment. In the case of TEOS adhesive, the roughness increased by
0.074 gm, 0.012 gm and 0.015 um and the contact angle decreased 12.64° , 1.31° , 9.84° at the coating
time of 120 seconds, 180 seconds and 240 seconds, respectively. In the case of PVA adhesive, the
roughness increased by 0.069 um 0.056 pm and 0.03 pm and the contact angle decreased 2.85° |, 4.82°
6.96° at the coating time of 120 seconds, 180 seconds and 240 seconds, respectively. In the case of
DGEBF adhesive, the roughness increased by 0.042 um 0.053 gm and O gm and the contact angle
decreased 0.81° at the coating time of 120 seconds, increased 4.82° , 6.96° at the coating time of
180 seconds and 240 seconds, respectively. As a result, the durability tends to decrease as more
nano—structures are deposited, and 3D nano shapes, contact angles and SEM photographs showed that
the performance of the PVA adhesive was superior among the three adhesives.
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[Figure 1] Schematic diagram of nano structure durability experiment apparatus
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[Figure 2] Schematic diagram of heat transfer coefficient experiment apparatus.
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[Figure 3] Photograph and SEM image of dot
pattern
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[Figure 4] 3D photographs of the specimen surface with dot pattern
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[Figure 6] Heat transfer coefficient data on dot

pattern—coating.
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[Table 1] Change of surface roughness and contact angle before and

after durability experiment

) Nano Coating Roughness (m) Contact angle(® )
Adhesive Time before after before after
120 0.245 0.319 75.07 62.43
TEOS 180 0.359 0.371 62.88 61.57
240 0.413 0.428 60.18 50.34
120 0.413 0.482 60.85 58
PVA 180 0.454 0.51 59.76 54.94
240 0.52 0.55 51.47 44.51
120 0.409 0.451 62.69 61.88
DGEBF 180 0.497 0.55 54.29 60.83
240 0.56 0.56 54.97 70.59
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[Figure 6] Heat transfer coefficient enhancement

ratio on dot

pattern—coating
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[Figure 7] 3D photographs of specimen surface coated PVA before (a) and after (b) durability
experiment.

e
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[Figure 8] Contact angle of specimen surface coated PVA before (a) and after (b) durability
experiment.
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[Figure 9] SEM Images of specimen surface coated PVA before (a) and after (b) durability
experiment.
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