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Dr. Roberts received his Ph.D. from Rutgers, The State University of New Jersey, his M.S. and B.S. from the University of Florida.  Dr. Roberts’ research is focused on the design and evaluation of process systems for plant derived raw materials.  His basic research encompasses heat and mass transfer, measurement of thermophysical, moisture transfer and dielectric properties, and his applied research includes process design and optimization with respect to quality and energy consumption, and value-added products.  As a rapid volumetric heating mechanism, microwave energy is utilized as an alternative process to many heating operation, such as pasteurization, blanching, tempering, and drying.  Quality of food materials is compared between conventional processes to alternative processes.  Microwave heating has a particular advantage to heating solids, semi-solids and liquids that have high sugar contents, such as fruit purees, mashes and juices, where carmelization is avoided.  Dr. Roberts also develops value-added products from common fruit and vegetable waste materials.  Press aids from apple pomace and peels were developed as an alternative press aid for small fruit juice extraction, which resulted in juices with better flavor compared to conventional press aids.  Dr. Roberts’ teaching effort includes a course on food processing, and his extension activities involve workshops on processing fruits and vegetables.

The purpose of this presentation is to provide an overview of how to evaluate a winery’s energy requirements. Heating and cooling operations play a major role throughout the production of wine, such as cooling musts, heating juice to denature enzymes and to kill microorganisms, juice cooling prior to fermentation to establish an ideal temperature environment for yeasts, heat removal for temperature control during fermentation, and cooling of wines for control of temperature during storage. Therefore, the focus of the presentation will be on heating and cooling operations and the different ways these operations are carried out. The following basic energy balance will be discussed, which applies to all of the heating and cooling processes:
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where Tp is the product temperature, TH is the temperature of the hot fluid (which could be the product depending on whether a cooling operation is applied, TC is the temperature of the colder fluid (which could be the product depending on whether a heating operation is applied), mp is the mass flow rate of the product (kg/s), Cp is the heat capacity of the product (which is 3.8 kJ /kg oC for juice and 4.5 kJ /kg oC for wine), U is the overall heat transfer coefficient (W/m2 oC) and will be defined during the presentation, A is the surface area (m2 ) where heat transfer occurs. The heat exchangers discussed will be those commonly used in the industry: plate-and-frame, shell-in-tube, and the jacketed fermentor. Particular emphasis will be on cooling operations and optimum cooling design considerations, since refrigeration can account for a significant amount of the total energy requirements. Often a poorly designed cooling system is compensated for by using lower coolant temperatures; however, such as design is overall less efficient and more costly due to the excess energy requirements to bring the coolant to lower temperatures. A few example problems will be covered and handouts will be distributed. The objective of this presentation is to provide the enologist with the tools necessary to analyze their particular heating and cooling loads, which will allow for designing the most efficient and practical system possible.
Sensible heat gained (or lost) by product.
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Heat transferred across heat exchanger surface area.
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