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Introduction

Introductory Model Development

In order to more completely understand the phenomenon of dropwise condensation, in particular with regards to higher contact angles, an
analytical model was developed. Like many other models developed for dropwise condensation the model is based on the heat transfer through
a single drop applied to a drop distribution defined by a population balance model. Unlike existing models where the contact angle is assumed to
be semi hemispheric (i.e. 90°), this particular model considers any contact angle greater than 90° the drop can make with the condensing surface
as part of the heat transfer calculation [1].

The model illustrates that higher contact angles lead to a higher transfer 
per unit area

First the heat transfer through a single drop is considered Then the drop distribution is considered

The model is based on the calculated heat transfer through a single 
drop… 

Applied to a drop distribution…

Results in an overall heat transfer per unit area…

Contact Angle Measurement

Static Contact Measurement of water 
on a plain brass surface

Static Contact Measurement 
of water on a treated brass 

surface

In order to classify the surface as a non wetting or hydrophobic surface, the angle the surface of the drop forms with a condensing surface can be
measured. By taking a specially designed camera and syringe setup, we can drip a single drop of liquid onto sample surface. If the liquid beads
up and forms a contact angle higher than 90° the surface is considered hydrophobic. As the contact angle approaches the 150° mark it becomes
known as a super hydrophobic surface. Contact angles in this regime are important because they are outside of what is normally modeled in
dropwise condensation.

Experimental Apparatus and Results

The most important source of irreversibility of the geothermal power plant is the heat exchange process. To obtain high thermal efficiency, the irreversibility of heat exchange process must be reduced. This is especially difficult when one of the streams goes
through a phase change as in the condenser or boiler. Industrial reports have indicated that an increase of 1 degree (F) in overall temperature difference results in a 1% increase in overall plant efficiency. Increasing the heat transfer rate of power plant
condensers is the most effective strategy for improving their efficiency. The presented research is intended to increase the efficiency of the condensation process associated with modern geothermal power plant heat transfer processes.

ACKNOWLEGEMENT:
In addition to the technical research presented here, the LCGTL is
currently working with Nevada Institute for Renewable Energy
Commercialization (NIREC) in market and feasibility studies to
determine the fastest and most effective path to market the current
technology (Special thanks to Maureen Mullarkey and Li Han Chan
of NIREC).

[1] S. Kim et al. (2009) “Submicron Superhydrophobic Surface Treatment Suitable for High Performance Condensers: A Modeling, 2009 ASME 3rd International Conf. on Energy Sustainability (ES2009-90166)


