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ABSTRACT: In this paper, a personal air-conditioning system considering the human ther-
mal adaptability is analyzed. Although the conventional personal air-conditioner was proofed
to be satisfactory in providing for the thermal comfort, it is being questioned on the term of
its energy efficiency. Therefore, it is important and urgent to develop new types of personal
air-conditioning system with sustainable control strategy that can ensure energy saving and
thermal comfort simultaneously. In this study, we first examined the problems of the conven-
tional personal air-conditioning system with field interview and laboratory experiment in terms
of usage, management and thermal comfort, and proposed the energy-saving personal air-
conditioning system considering the human thermal adaptation. Then a laboratory experiment
was performed to analyze the characteristics of the human thermal comfort under severe in-
door thermal conditions, which were controlled using a new personal air-conditioning unit de-
signed according to the proposal. The results help to illustrate the alleviation effect of the
new personal air-conditioning system, and indicate that the thermal alleviation time is useful
to maintain the thermal comfort with efficient usage of energy.

Key words: Personal air-conditioning(#2'd ¥ %), Thermal adaptation(87% A -84), Allevia-
tion-time( &3} A) 2H)
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Fig. 1 Concept diagram of the experiment.

Table 1 Experiment conditions

Room conditions

28T, 50% RH

Ambient system type

Floor inlet, ceiling outlet

Ambient system airflow velocity 05m/s
Air velocity (m/s) 1.18, 151, 2.47, 2.93, 3.15
Personal system Temperature (C) 24, 25, 26
control range Air direction Up, straight, down
System operation On/off

Male

Clothing Female

Short-sleeves shirt with tie
Short-sleeves, skirt and stockings
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Fig. 2 Experiment procedure.
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Table 2 Methodology and contents of experiment

Indoor environment Works Clothing leve! PACS settings
Casel Male : Off

Ri temp. : 28°C | Content : Typi - i ith ti
Case? oom temp. onten yping Short-sleeves shirt with tie Supply air : 8C. 20 m/s

Humidity : 60%RH | Metabolism : 1.2 Met

Female :

Case3 Short-sleeves shirt, skirt and stockings | Supply air : 26, 2.0 m/s
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