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The TRNSYS software package (Klein et al., 1996) simulates the performance of transient thermal systems.  These simulations are accomplished through the use of modular programming.  Models for components commonly found in thermal systems are contained within individual subroutines.  Each of these component subroutines is identified by a Type number.  For example, Type 5 is a sensible heat exchanger model, and Types 32 and 52 are chilled water cooling coil models.  These component models are combined to form a complete thermal system through the user's input file, called a deck.  The deck describes what components are present and how they are connected within the system.





In order to use TRNSYS as a design tool, it is important that the performance of a component listed in a manufacturer’s catalog be accurately predicted by the TRNSYS component model.  Existing TRNSYS components may contain assumptions, idealizations, and detailed specifications that would cause difficulty in predicting the performance of a cataloged component.  The project discussed in this thesis addresses this problem by developing a method for using catalog data in conjunction with TRNSYS in order to simulate the performance of a cataloged component.  This new technique has been applied to three heat and mass transfer devices:  sensible heat exchangers, chilled water cooling coils, and direct expansion cooling coils.





At one end of the spectrum of component models are the simple models.  These models contain assumptions and simplifications that make it difficult to accurately replicate cataloged component performance.  An example is the Type 5 Heat Exchanger.  This component uses either a constant effectiveness e or a constant overall heat transfer coefficient-area product UA.  However, these two parameters are really both functions of the fluid properties and the mass flow rate.  Other models are also empirical, but require more information.  The TRNSYS Type 32 Cooling Coil uses correlations involving 15 empirical constants.  Using parameter estimation to determine values for these empirical constants would require a great number of catalog data points, many more than are given in typical product catalogs.





In contrast to simple models, detailed models are often used.  These models require knowledge of the geometric parameters concerning the construction of the component, which are usually not readily available from manufacturers’ catalogs.  The TRNSYS Type 52 Cooling Coil requires parameters such as fin thickness and the water tube spacing both parallel and perpendicular to the air flow.  Similar parameters are required by subroutines UFINCONV and UFINWET in the ASHRAE HVAC 2 Toolkit (Brandemuehl et al., 1992) for the calculation of heat transfer coefficients.





A new method has been devised for modeling the performance of cataloged components while avoiding unrealistic simplifying assumptions and the complications of requiring detailed specifications.  This method is based on the manipulation of fundamental heat and mass transfer correlations.  All geometric terms, correlation coefficients, and a fin efficiency are lumped into characteristic parameters.  The values of these characteristic parameters are determined using catalog data.  Component performance can then be predicted using the flow rates, fluid properties, and fitted characteristic parameters.  Thus, this method has some attributes of a simple model and some attributes of a detailed model.  Like a simple model, these new models minimize the number of required geometric specifications.  However, like a detailed model, the new models account for variations in fluid properties and heat transfer coefficients.  This method has been successfully applied to sensible heat exchangers, chilled water cooling coils, and direct expansion cooling coils.
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