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Fig.1 The departing mode of treated surface
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Table 1 The contact angles on treated surfaces (298 K, 100 kPa)
Equilibrium contact ~ Advancing contact Receding contact

Surface

angle, 4(°) angle, 6a (°) angle, & (°)
1* 74 87 65
2* 114 135 89
3* 120 128 92
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Fig.2 Dropwise condensation on coated surface
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Fig.3 The motion of droplets on the dropwise condensation regions
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Fig.4 Heat flux vs. subcooling of surface
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Table 2 The different equilibrium contact angles (298 K) and heat fluxes of treated surfaces (100 kPa)

Surface Equilibrium Subcooling Jorc Jmpr Jowc Jrwe (dprc—AmpF)/drwe

contact angle, 6(°) (K) (KW/m?) (kW/m?) (KW/m?) (KW/m?) (%)

10 182.36 178.96 192.56 165.34 2.0

1 74 20 360.78 318.02 360.85 275.16 15.5

30 539.20 457.08 529.14 384.98 21.3

10 237.16 189.27 215.06 163.49 29.3

2* 114 20 434.28 345.04 416.94 273.25 32.7

30 631.40 500.81 618.82 383.01 34.1

10 325.73 235.96 308.01 168.16 53.4

3* 120 20 603.73 44421 617.88 276.73 57.6

30 881.73 652.46 927.76 385.30 59.5
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The Effect of Dividing Surface on Heat Transfer Characteristics of Dropwise Condensation

MA Xue-hu, SONG Tian-yi, LAN Zhong, ZHOU Xing-dong

(Institute of Chemical Engineering, Dalian University of Technology, Dalian, Liaoning 116012, China)

Abstract: The relations of water vapor condensation heat fluxes with surface subcoolings on coated surfaces were determined
experimentally, and the experimental results with and without dividing surfaces with the ratio of 1:1 were also compared. It was observed
that the heat fluxes of dropwise—filmwise coexisting condensations (DFC) on dividing surfaces were more than the mean fluxes of pure
dropwise and filmwise condensations (MDF) on coated and bare surfaces, respectively, and the differences between them increased with
increasing the contact angles on the coated surfaces. The phenomenon was explained from the point of view of interfacial energy effect
of condensate and solid.

Key words: dropwise—filmwise coexisting condensation; interfacial energy effect; dividing surface; heat transfer enhancement



