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Abstract

A Study on the Assessment of Indoor Environment and Comfort

for Elementary Schools in Jeju

Soon—Joo Kim

Dept. of Achitectural Engineering
The Graduate School of

Jeju National University

Supervised by Prof. Su-Yeun Na

For school facilities and buildings, the design and structure should put the
function to serve as a base first where a variety of educational methodologies
and contents can be practiced under efficient, safe, and comfortable
environmental conditions. The facilities in elementary schools are particularly
important to incorporate the concept of sustainable design elements because
schools are the place where young students spend long hours, thus
significantly influences them both physically and psychologically.

Subsequently, this study seeks to provide foundational data that are
required in improving indoor environment more healthily and comfortably. The
indoor environment such as thermal, indoor air quality, acoustic, and visual
environments was measured and assessed on the subject of comfort
conditions and levels in existing schools in Jeju province using the field
measurement method and survey. And then the methods of improving indoor
environment were indicated.

In advance, domestic or overseas standards and guidelines were searched as
a basic reference. Additionally, studies on indoor environment and field

measurement of school facilities from the 1980s to the early 2000s were
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searched.
Field measurements and survey were taken in the period of November
through December to assess thermal, indoor air quality, acoustic, and visual

environments in 12 elementary schools in Jeju.
The results of the study can be summarized as follows :

(1) Thermal environment

When the interior temperature was analyzed in comparison with the School
Healthy Code standards, 429 of classrooms, 25% of computer laboratories and
75% of science laboratories did not meet the required standard. The level of
satisfaction on thermal environment in winter rated at an average of 2.3 scale
point and it was lowest in the indoor environmental factors.

To improve thermal environment during winter in Jeju, installing heating
system is most imperative. At the same time improving airtightness and

insulation performance has to be considered to reduce heating load.

(2) Indoor Air Quality

COy;, CO and PM10 were measured and analyzed in comparison with the
School Healthy Code standards among the indoor air quality factors. In 67%
of the measured classrooms, concentration of CO: was above the standard.
And PM10 was above the standard in 75% of the measured classrooms, 58%
of computer laboratories and 58% of science laboratories. The level of
satisfaction on indoor air quality rated at an average of 2.8 scale point and it
was higher than thermal and acoustic environments.

Most of occupancies can’t perceive their poor indoor air quality. Thus, to
improve TAQ in schools is especially required a automatic ventilation system

which can maintain the standard level.
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(3) Acoustic environment

The noise level of classroom in class is higher than the noise level of
playground. The level of satisfaction on acoustic environment rated at an
average of 2.5 scale point and it was lowest in the indoor environmental
factors except thermal environment.

The noise damage is on the increase owing to varied teaching style. Thus
plans for sound insulation and absorption are required to minimize noise

transfer caused by adjacent classrooms.

(4) Visual environment

The measured range of light intensity and uniformity with the use of
artificial lighting did meet the required standard in the majority of schools. In
computer laboratories, vertical measured point was worst than horizontal
measured point when analyzed in comparison with the School Healthy Code
standards. Daylighting performance was assessed by daylighting factor, and it
did not meet the required standard in the majority of schools. The level of
satisfaction on visual environment rated at an average of 3.0 scale point and
it was highest in the indoor environmental factors.

Glare, as well as lack of daylighting, cause the poor visual environment. To
improve visual environment, the plan is required that admit diffused lighting

into classroom deeply.
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