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Underfloor Air Distribution System for Reduced Energy Consumption (Part 3)

— Modeling for Heat Transfer around Floor Plenum and Thermal Effect of Building Fabric

Hisashi Fujita Sadao Tomiie

Yasuyuki Miyagawa

Abstract

The convective heat transfer coefficient is an influential factor in calculating the heat flows around the floor
plenum of an underfloor air distribution system. It was thus measured with an experimental rig, and found to
follow Jurges's equation when the airflow velocity exceeds 2 m/s. To calculate the convective heat transfer coefficient
for lower airflow velocities, another equation was derived from the measurement results.

Heat flows were measured around the floor plenum of a full-scale experimental rig. Two newly proposed
models, a “1-dimensional model” and a “Developed 1-dimensional model”, were shown to yield heat flows and
temperatures which are almost equal to the measured values, using the above convective heat transfer coefficient
equations. The “1-dimensional model” can simulate a transition, such as the thermal storage effect of building
fabric, for which a simulation example is shown. The “Developed 1-dimensional model” can calculate the horizontal
distribution in a steady state, such as airflow temperatures of air outlets.
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