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ABSTRACT KEYW ORD

Purpose: Although ERV (Energy Recovery Ventilator) is operating during open hours all the time, students & Z 1 2H7|
tend to be least satisfied with the indoor air quality of library. This discomfort is getting apparently observed ?IQL;UI o
while more students have seated longer time. This study aims to measure whether the supplied airflow rate per —?—E7I|_t|'_f§j7| H ol
capita is sufficient against the law-enforced CO; concentration - 1,500 ppm in an actual university library. Also
this study aims to perform a pilot test of the DCV (Demand Controlled Ventilation) based on number of  Energy Recovery Ventilator
occupants, as a compensation for the increased airflow rate that could be a recommended reaction after through Library . )
measuring ciurrently supplied airflow rates. Method: We first have fixed the supplied ai.rf-low rat.es while letting \éirgléitéogoﬁ?glllf dm\e/::rt] tilation
go off entering and leaving students as many as the number of students who usually visit the library, and then
measured the marginal number of students at each flowrate, which makes CO; concentration under 1,500 ppm. ACCEPTANCE INFO
Also we have fixed the 35 students and then measured the desired airflow rate that maintain CO, concentration Received Mar 31, 2019
under 1,500 ppm. Lastly, we have tested the occupant-based DCV for the ERV following combinations of the ~ Final revision received Apr 9, 2019
marginal number of students and the desired airflow rates. Result: It is observed that 1) more occupants require Accepted Apr 12, 2019
larger airflow rates, as expected. It should be noted that when occupants more than a certain number stay in the
library, CO, concentration is increasing faster than it would do when there is smaller number of occupants; 2)
when library is pretty much occupied, the law-enforced ventilation rate per capita may not be sufficient to meet
CO; concentration under 1,500 ppm; 3) the occupant-based DCV well contains CO, concentration under 1,500
ppm upon varied number of occupants, while saving surplus airflow volumes and thus saving the electricity.
© 2019 KIEAE Journal
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Table 1. The minimum IAQ pollutants for classrooms enforced by
the School Health Act[1]

Pollutants Minimum requirement
Particulate Matter )
(PM10) 100 pg/m
co 10 ppm (with individual heating system
and/or for roadside classrooms)
co 1000 ppm (1,500ppm with mechanical
: ventilation)
0.05 ppm (with individual heating system
NO,

and/or for roadside classrooms)

Formaldehyde (HCHO) | 100 pg/m’

Microbial colony 800 CFU/m’
Radon 4.0 pCi/L (for basements)
VOCS 400 pg/m’ (for less than 3 year old
schools)
Asbestos 0.01/cc
Ozone (O3 0.06 ppm (for offices)
Mites 100 count/m’

10 CFU/room (for health rooms and

Air-borne bacteria
restaurants)
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Fig 3. ERV supplies 660 CMH (Average outdoor CO, level is
around 523 ppm on 2018/8/23).
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Fig. 4. ERV supplies 760 CMH (Average outdoor CO; level is
around 516 ppm on 2018/8/22).
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Fig. 5. ERV supplies 960 CMH at its normal operation
(Average outdoor CO; level is around 530 ppm on 2018/8/21).
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Fig. 6. 28 occupants in the library at 660 CMH of the supply
air volume (Average outdoor CO; level is around 510 ppm on
2018/9/11).
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Fig. 7. 32 occupants in the library at 760 CMH of the supply

air volume (Average outdoor CO, level is around 530 ppm on
2018/9/12).
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Fig. 8. 38 occupants in the library at 960 CMH of the supply
air volume (Average outdoor CO; level is around 510 ppm on
2018/9/10).
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