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ABSTRACT

A Study on the Characteristics of Thermal Environment
in Apartment Houses Applied Individual Cooling Systems

with Air Conditioners

Hong, Min - Ho.

Dept. of Architectural Engineering

The Graduate School

Chung-Ang University

Advised by prof. Rhee, Eon - Ku, Ph. D.

Cooling systems in most domestic residential buildings have been occupied
with individual cooling systems using air conditioners separately, because
heating and cooling facilities in them have been set importance on heating
systems ‘ondol’ so far.

The centralized air conditioning is most efficient for the control of thermal
environment in residential building. But it is certain that the ondol heating
system will be continued for a long time on account of our traditional lifestyle,
individual cooling system with air conditioners would be increased in spite of

non—efficient energy use.

However, velocity of supply air from the diffuser of air conditioners is so
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fast, temperature difference is wide in the cooling space, and it is easy to cause

the draft.

The purpose of this study is to analyze the characteristics and problems of
thermal environment in apartment houses applied individual cooling systems
with air conditioners and suggest alternatives for making thermal environment

comfortable.

In this study, questionnaire survey was conducted to understand the reality
and problems in apartment houses adopting individual cooling systems, and the
characteristics of thermal environment variables were analyzed through the
experiment in model house and apartment houses. Based upon these results,
computer simulation by Phoenics 2.2 was attempted for the comparison and

analysis for the cooling space.

The research was conducted to seize the characteristics of thermal
environment and problems of individual cooling systems with air conditioners
and to get a scheme for efficient energy use and comfortable thermal

environment on the individual cooling systems with air conditioners.

The results of the study can be summarized as follows.

1. In the questionnaire survey to know the actual cooling conditions and the

response of residents in summer, it has been showed that the overall demand

for cooling systems in residence is rapidly increasing. At the result of survey
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about operation habit of air conditioner, desire temperature was generally
maintained between 24°C and 28T, but there were some cases for keeping up

desire temperature below 247TC.

2. Through the experiment in model house, in most cases air temperature
was appeared lower 2~3C than desire temperature, it has been conformed that
it's better to keep up higher 1~2T than it for energy conservation. The
diffused air temperature from air conditioner which is lower 10C than room air
temperature, gives rise to temperature deviation between the place which accept

the diffused air flow much or not.

3. At the result of actual measurement in apartment house air temperature
deviation among the measuring points was constantly maintained below 2°C, on
the other hand, it was 3~34C between the place where is near the air
conditioner or not while operating at cooling condition, and there was a much
fluctuation according to the change of operating function at each point where

receive much influence by air flow.

4. After having conducted the computer simulation to evaluate the comfort in
the cooling space according to the operating conditions in the place reached
supply air directly, the percentage of discomfort has been showed much higher.
Therefore it has been conformed that controlling air flow to the upper direction

is advantageous for the comfort in the cooling space.
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