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New approaches of Indoor Environmental Control for Energy
Saving—-Adaptive Model

Doosam Song'T, Shinsuke Kato™
*Department of Architectural Engineering, Sungkyunkwan University, Suwon 440-746, Korea
IS, University of Tokyo, 4-6-1 Komaba Meguroku Tokyo 153-8505, Japan

ABSTRACT: The purpose of this study to develop the air-conditioning: system that adopts adaptive
model as an indoor climate control logic for energy saving. The adaptive model using the ability of
human thermal adaptation could be expected to alleviate the indoor set-point temperature compared
with the past heat-balance model. Especially, in case of hybrid air-conditioning system coupled with
natural ventilation and heating/cooling system, the adaptive moéel can be describe the thermal comfort
of inhabitant who stay at hybrid system controlled buildings with accuracy.

In this paper, the concept of adaptive model will be described and the results of a continuous
measurement on the actual thermal experiences and behaviors of thermal adaptation for office -worker
will be reported.
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Fig. 1 Comparison of "adaptive model(based on observed neutralities)" and "static model(based on
PMV predictions)" for HVAC buildings & naturally ventilated buildings'".
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Table 1 Expectancy factors for non—air—conditioned buildings in warm climates

Classification of non-air-conditioned buildings

Expectation Expectation

Location Warm periods factor, e

Hi In regions where air-conditioned Occurring briefly during

igh . 0.9-1.0

buildings are common the summer season
In regions with some air-conditioned _

Moderate buildings Summer season 0.7-0.9

Low In regions with few air-conditioned All seasons 0.5-0.7

buildings
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