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ABSTRACT

K
Purpose: The aim of this study is to highlight the effect of the dynamic clothing insulation on indoor thermal &
comfort in diverse climate zones and the necessity of dynamic clothing insulation to provide comfortable indoor s
environment. Method: An office building was modeled through DesignBuilder, and representative climate zones
were selected as tropical, marine, and cold. The dynamic clothing insulation for each climate zone was computed  Thermal Environment
using the outside temperature at a specific time. For the building simulation, PMV based control applied fixed and ~ Dynamic Clothing Insulation
dynamic clothing insulation was conducted. Indoor temperature and actual PMV of occupants were evaluated for ~ Predicted Mean Vote
the analysis of the thermal comfort. Result: In tropical and marine climates, the indoor temperature difference
according to the clothing insulation values was not large (average 0.12°C and 0.8°C, respectively) and the actual ACCEPTANCE INFO
PMV was within the PMV comfort range. In cold climates, however, the difference in indoor temperature between ~ Received Oct. 8, 2020
fixed and dynamic clothing insulation was high as 0.98°C during the heating period. In addition, when the fixed E\'?Ca;prfgés'oogt rz%e';gg OOCt' 15, 2020
clothing insulation was applied, the actual PMV was analyzed that the discomfort periods were more frequently Y
occurred for 58 days in heating season. Whereas, in the case of the dynamic clothing insulation, the actual PMV was
within the comfortable range during the heating period. In conclusion, the influence of the dynamic clothing
insulation on the indoor thermal environment in cold climate zone was emphasized. As a further studies, an
estimation model accurately estimating the actual clothing insulation should be developed for providing comfort
environment.
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Table 1. Reference Regions by Climate Zones

Clj;:zte Reference city CDD HDD
1A Miami, Florida (FL) 2293 111
3C San Francisco, California (CA) 361 2687
SA Ann arbor, Michigan (MI) 262 4280

Marine (C) Dry (B) Moist (A)

Warm-Humid
below white line

All of Alaska is in Zone 7 except for
the following boroughs in Zone 8:

Bethel, Northwest Arctic, Dellingham,
Southeast Fairbanks, Fairbanks N. Star, Zone Tincludes Hawaii,
Wade Hampton, Nome, Yukon-Koyukuk, Guam, Puerto Rico, and
North Slope the Virgin Islands

Fig. 1. Reference City from IECC Climate Regions
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Table 4. System setpoint and setback of PMV based control
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