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ABSTRACT: This study is undertaken to evaluate the relationship between the indoor CO:
concentration and the local mean air-age in the lecture room with the occupants. We con-
ducted the experiments to examine the indoor CO: concentration and the local mean air-age
with respect to the supply airflow of the ventilation system and the discharge angle and air-
flow of the system air conditioner. Through the experiments, we found out that indoor CO.
concentrations calculated by the prediction equation of Seidel are about 350 ppm lower than
those measured by the experiments. The indoor CO2 concentration is not related with the air-
flow and the discharge angle of the system air-conditioner, but with the ventilation airflow.
From the numerical calculation, the indoor CQO:z concentration is not related with the ventila-
tion effectiveness, but strongly with the local mean air-age. In case of our model, the indoor
COq concentration is likely to fall within the acceptable air quality when the local mean air-
age is averagely predicted under 400 seconds. :

Key words: CO2 concentration(COz %X%), Local mean air-age(% A% E719%), System air
conditioner(A] 2~ €0l o] A1), Ventilation effectiveness(87]&8&), Ventilation unit(3
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Fig. 6 Variation of indoor CO: concentration
without system air-conditioner and ven-

tilation unit.
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Table 3 Indoor COs concentration with respect to the supply airflow, the discharge angle and the

discharge airflow

Supply airflow [CMH] Discharge angle [deg.] Discharge airflow [CMH]
Measuring 800 | 1000 50 1380 | 1740
point Indoor CO: concentration | Indoor CO: concentration | Indoor CO: concentration
. [ppml] [ppm] [ppm]
1 1474 1192 1474 1499 1448 1474
2 1468 1231 1468 1415 1441 1466
3 1485 1204 1485 1413 1376 1485
4 1514 1228 1514 1358 1443 1514
5 1414 1213 1414 1453 1393 1414
6 1383 1317 1383 1486 1377 1383
7 1526 1360 1526 1535 1502 1526
8 1496 1273 1496 1535 1571 1496
9 1503 1356 1503 1445 . 1563 1503
10 1471 1312 1471 1486 1500 1471
11 1448 1235 1448 1432 1433 1448
12 1445 1273 1445 1433 1312 1445
13 1487 1216 1487 1484 1414 1487
Mean 1470 1262 1470 1460 1444 1470
Outdoor CO:
concentration 420 440 420 404 400 420
[ppm]
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Table 4 Local mean air-age for the supply airflow, the discharge angle and the discharge airflow

) Supply airflow [CMH] Discharge angle [deg.] Discharge airflow [CMH]

Messi‘r‘l‘t’”g 800 | 1000 0 | 50 1380 | 1740

Local mean air-age [s] Local mean air-age [s] Local mean air-age [s]

A 980.3 830.6 830.6 800.6 850.6 830.6

B 963.3 800.6 800.6 790.7 860.6 800.6

C 9354 780.7 780.7 805.6 850.6 780.7

D - 9504 769.3 763.3 802.6 840.6 769.3

E 962.7 790.7 790.7 760.7 860.6 790.7

Mean 9584 . 794.4 794.4 792.0 852.6 794.4
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Fig. 7 Comparison between the experimental value and the numerical one for the indoor CO:

concentration and local mean air-age at the section of y=11m.
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Table 5 Numerical results with respect to the supply airflow, the discharge degree and the dis-

charge airflow in the occupied zone (<1.8m)

Variables Indoor COy Local mean Ventilation
Supply airflow | Discharge degree | Discharge airflow | concentration air-age effectiveness
[CMH] [deg.] [CMH] {ppm] [s]
30 1380 1355 621 1.01
1740 1368 659 0.96
1000
50 1380 1367 671 0.94
1740 1354 670 0.94
30 1380 1592 844 0.94
800 1740 1687 809 0.98
50 1380 1596 848 0.93
1740 1596 846 0.93
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Fig. 9 Comparison of CO: concentration and LMA distribution at y=1.1 m when the supply airflow
is 1,800 CMH, the discharge angle is 30° and the discharge airflow rate is 1,740 CMH.
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