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Conducting room load studies with different
partitioning strategies of regional models

DENG Zhiyao, LIN Yaolin, LIU Naiwei

(School of Environment and Architecture, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract; With the widespread adoption of temperature control systems, the load analysis of rooms has become a critical
component in building design and energy efficiency assessments. Traditional load calculations assume complete air mixing within the
space, but often neglecting temperature variations in both vertical and horizontal directions. Computational Fluid Dynamics ( CFD)
methods requires substantial computational resources for coupling with thermal load models, making them unsuitable for dynamic
load calculations. This paper introduces a novel approach that integrates a zonal model with a thermal balance model, allowing for
temperature control in different zones according to specific requirements. The implementation of this methodology is achieved
through a Fortran program. The findings indicate that the maximum discrepancy between the temperature field calculated by the
program and the simulated temperature field is 6. 4% , whereas the minimum discrepancy is a mere 0. 4%. The method achieves a
significant reduction in loads, with 64.8% and 55. 6% decreases for winter and summer respectively. Additionally, it is observed
that the heat load increases with an increasing number of zones.
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Fig. 11 Comparison diagram of load on a typical summer day
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