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ABSTRACT

KEYWORD

Purpose: The smart fagade system which is under development consists of a curtain wall unit, a heat exchanger ~ AtICHF

220544

unit, and a heat collection unit with a heat storage and circulation. Using the effective thermal conductivity of the air 2|

layer in ISO15099 is insufficient to predict the heat transfer of air cavity in the smart facade system. In order to

improve the prediction, a heat and flow analysis code instead of effective thermal conductivity is employed. The  Natural Convection
changes in heat transfer rate and flow characteristics according to the inclination of the device were identified. = Numerical Analysis

Method: We developed a thermal flow analysis code to calculate and analysis easily the air layer in the smart facade

FAk

Inclined Angle

system. The code employed the Boussinesq approximation for buoyancy, SIMPLE method for imcompressible

flow, and unstructred grid system. Result: Calculations were performed for cases where the longitudinal (x-axis)

ACCEPTANCE INFO

and the width (y-axis) directions were tilted. There was little change in heat flow in the y-axis inclining and there ~ Received Dec. 6, 2023

was relatively no significant changes in the x-axis below 10 degrees. However, when the inclined angle exceeded
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-50 degrees, there is a change in flow characteristics and the heat exchange is significant. Based on the results of the
analysis, when installing the smart envelope, it must be within 10 degrees to sustain the designed performance.
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Fig. 1. Composition of IUES system
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Fig. 11. Iso-surface of air cavity according to 0, except (e)
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