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Fig. 1. The change of carbon dioxide concentration in the
wooden schoolhouse classroom on the second floor
in February, 1991.
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Fig. 2. The change of carbon dioxide concentration in the

wooden schoolhouse classroom on the second floor
in May, 1991.
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Fig. 3. The change of carbon dioxide concentration in the
reinforced concrete schoolhouse classroom on the
second floor in February, 1991.
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Fig. 4. The change of carbon dioxide concentration in the
reinforced concrete schoolhouse classroom on the
second floor in May, 1991.
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Table 1. The daily maximum concentration of carbon dioxide in wooden and reinforced
concrete schoolhouse classroom using the oil stove

wooden reinforced concrete
date concentration (%) date concentration (%)
February February
19 0.40 25 0.38
20 0.42 26 0.35
21 0.40 27 0.38
22 0.40 28 0.37
May May
2 0.38 11 0.36
4 0.41
mean 0.40 0.37
standard
deviation 0.01 0.01

Table 2. The daily maximum concentration of carbon dioxide in wooden and reinforced
concrete schoolhouse classroom without using the oil stove

wooden reinforced concrete
date concentration (%) date concentration (%)

May 6 0.27 May 12 0.19
13 0.22
14 0.24
20 0.30
22 0.30
23 0.24

mean 0.24

standard

deviation 0.04
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Fig.5. The change of carbon dioxide concentration in the
second floor of wooden schoolhouse classroom

using the oil stove on February 20, 1991.

Note; Solid line represents measured value, and
dotted line represents the simulated value
using equation (2). The letter E means the
air change rate (1/h).
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Fig. 6. The change of carbon dioxide concentration in the
second floor of reinforced concrete schoolhouse
classroom using the oil stove on February 25, 1991.
Note; Solid line represents measured value, and
dotted line represents the simulated value
using equation (2). The letter E means the
air change rate (1/h).
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Fig. 7. The change of carbon dioxide concentration in the
second floor of wooden schoolhouse classroom

without using the oil stove on May 6, 1991.

Note; Solid line represents measured value, and
dotted line represents the simulated value
using equation (2). The letter E means the
air change rate (1/h).

e
o

s o 9o
N w ~
rrrer

'

e
-

Concentration of carbon dioxide (%)

0.0 3 . . N - . . 3

7 8 9 10 1 12 13  14hour

Fig. 8. The change of carbon dioxide concentration in the
second floor of reinforced concrete schoolhouse

classroom without using the oil stove on May 13,

1991. ,

Note; Solid line represents measured value, and
dotted line represents the simulated value
using equation (2). The letter E means the
air change rate (1/h).
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Table 3. Air change rates in wooden and reinforced concrete schoolhouse classroom using the

oil stove
wooden reinforced concrete
date air change rate (1/h) date air change rate (1/h)
February ' February
19 3.0 25 3.0
20 2.8 26 3.6
21 3.0 27 3.4
22 3.0 28 3.0
23 2.8
May May
3.2 11 3.4
2.8 '
mean 2.9 3.3
standard
deviation 0.2 0.3

Table 4. Air change rates in wooden and reinforced concrete schoolhouse classroom without

using the oil stove

wooden reinforced concrete
date air change rate (1/h) date air change rate (1/h)

May 6 0.8 May 12 1.2
13 1.4
14 1.2
22 1.2
23 1.0

mean 1.2

standard

deviation 0.1
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Fig.9. The simulated values of air change rate in order to
maintain the carbon dioxide concentration level of

0.15% in the second floor of wooden schoolhouse

classroom using the oil stove.

Note; Solid line represents measured value, and
dotted line represents the simulated value
using equation (2). The letter E means the
air change rate (1/h).
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Fig.10. The simulated values of air change rate in order
to maintain the carbon dioxide concentration level
of 0.15% in the second floor of wooden school-
house classroom without using the oil stove.
Note ; Solid line represents measured value, and
dotted line represents the simulated value
using equation (2). The letter E means the
air change rate (1/h).
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Summary

Recently, the number of the newly-built wooden schoolhouses has been increasing. In former times,
it was affirmed among the users that in structure wooden schoolhouses are loosened in air-tightness.
However, the air-tightness of the newly-built wooden schoolhouses is no less tightened than in case of
the reinforced concrete houses. Hence it is important to pay considerable attentions for the improve-
ment of the ventilation in order to keep the air quality in the respective classrooms of those school-
houses.

In this report, investigations on the spots were carried out concerning the concentration changes of
carbon dioxide and the natural ventilation in classrooms of wooden schoolhouse.

The obtained results are as follows.

(1) In winter season, with no use of an oil stove, the carbon dioxide concentration reached the
maximum, from 0.2 to 0.3%, being over the permitted limit of 0.15% fixed in 'Standard of school hygiene
and environment.’”® Aided with the intended promotion of natural ventilation it would be possible to
keep this below 'the concentration limit’,

(2) In a wooden schoolhouse classroom, under using an oil-stove, the carbon dioxide concentration
reached in quite a short time the maximum of about 0.4%, which was ascertained to be slightly higher
than in that of a reinforced concrete house classroom. This fact also shows that the air-tightness in
wooden schoolhouse is almost as tightened as that in reinforced concrete house.

(3) Under using an oil-stove, the number of air changes was noted to be 3 per hour in both the
wooden and the reinforced concrete houses. Not using an oil-stove, the number of air changes was kept
within the number from 1 to 1.4 per hour in both cases.

(4) In order to keep the number of air changes at least no less than the number 10 per hour, it is
necessary to maintain the carbon dioxide chncentration below 0.15%, which is almost impossible in
actuality.

As ascertained above, despite the difference in structure, the air-tightness of the wooden school-
houses is almost as tightened as that of the reinforced concrete ones. Moreover, it is needless to say that
the using of the oil-stove decreases the air quality in the classroom. Hence the necessity of changing the
space heating equipments is emphasized. And it is considered that the installment of a type of forced
flue stove would be suitable for the newlybuilt wooden schoolhouse classrooms.
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