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ABSTRACT

KEYWORD

Purpose: In public buildings that are open 24 hours a day, the impact of indoor air quality on the health of ~SE&TAQZZ|A|AH

occupants is greater than in general public buildings that are used during the day. The purpose of this study is to

24A7H 2%
2272

evaluate the actual performance of an integrated indoor air quality management system developed to manage NIESTEY

indoor air quality in buildings. Method: To this end, the integrated indoor air quality system was applied through

remodeling to a fire station building that operates 24 hours a day, and the improvement effect was evaluated by  Integrated IAQ Management System
measuring indoor air quality for 3 months before and after application. Result: As a result of the study, the waiting ~ Operated 24 hours a day

room (accommodation) on the second floor of the fire station building was automatically controlled after

Public Buildings
Indoor Air Quality

remodeling from March to June 2024, compared to the state where only natural ventilation was performed before

remodeling from March to June 2023. As a result, the percentage of time when CO, and PM, s concentrations

exceed indoor air quality management standards improved by 17.3% for CO, and 1.1% for PM,s. Before A CCEPTANCE INFO
remodeling, the indoor PM2 5 concentration increased or decreased depending on the external PMa s concentration,  Received Sep. 10, 2024

but after remodeling, it was found to be maintained at a constant level below the standard. Final revision received Jan. 16, 2025
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Fig. 1. Integrated IAQ management system configuration diagram
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Fig. 2. Installation location of Integrated IAQ Management System
and 2nd floor plan
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(a) IAQ monitoring screen
for waiting room A
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(b) Indoor air quality graph
screen for waiting room A

Fig. 3. Integrated IAQ management system for test buildings (From
March 15th to April 15th)
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Table 1. Applicable ventilation equipment specifications

Division Description

Ventilation device type Ceiling-mounted ventilation system
Operation mode Ventilation, Air cleaning
Ventilation air volume level 1 2 3
Ventilation air volume (m’/h) 150 200 250
Pre-filter + HEPA filter
+ Carbon deodorization filter
680(W)x640(D)*360(H)

Outdoor air filter

Equipment size (mm)

Table 2. Indoor air quality level according to concentration levels
of CO, and PM,s for ventilation system control

Control factor Good Normal Bad Very bad

CO, concentration 800 and 801~ 1201~ 1501 and
(ppm) below 1200 1500 above

PM, s concentration| 30 and 31~ 81~ 151 and
(ng/m’) below 80 150 above

Table 3. Operation modes and air volume level according to indoor
air quality level

PMosl  Good Normal Bad Very bad
CO,
Air cleaning | Air cleaning | Air cleaning
Good Off (Level 1) (Level 2) (Level 3)
Ventilation Ventilation Ventilation Ventilation
Normal
(Level 1) (Level 2) (Level 2) (Level 3)
Bad Ventilation Ventilation Ventilation Ventilation
(Level 2) (Level 2) (Level 3) (Level 3)
Verv bad Ventilation Ventilation Ventilation Ventilation
Y (Level 3) (Level 3) (Level 3) (Level 3)
o9 Lol EH 2] F el 104 3.0 & HStA|A AUl57]
1_9_

Ag Aofgth. CO, 3&7t £5 JHl= 2ol Aol 23t=
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o|at2 FAH W, A PM, s 5EE 35 1g/m’ ol5t=2 fA|5H= 2
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571
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Table 4. Indoor air quality improvement effect after applying the air
quality management system (CO, concentration)
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Table 5. Indoor air quality improvement effect after applying the
air quality management system (PM,s concentration)

1A CO, IA PM5 OA PM;;
Measuring items Natural Ventilation | Amount of Measuring items Natural |Ventilation| Amount _
£ ventilation | system on change g ventilation| system on [of change WL L
ventilation| system on
(A) B) (B-A) (4) (B) (B-A)
Time exceeded standard (h) 481 168 Time exceeded standard (h) 31 0 - 256 172
Total measurement time (h) 1,728 1,626 Total measurement time (h) 1,728 1,626 - 2,427 | 2,401
Percentage of time exceeded Percentage of time
27. 10. -17. 1. -1. 10. 2
by standard (%) 78 03 75 exceeded by standard (%) 8 0 8 05 7
Max 2,271 1,228 -1,043 Max 323 22 -301 135 68
o, Mean 797 782 15 PMys Mean 12 8 4 21 18
concentration (ppm) | Mi 402 421 19 concentration Mi 5 3 2 1 1
n (ng/n’) n -
SD 360 174 SD 11 3 - 15 11
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Fig. 6. PM,s concentration in the waiting room A under conditions

without ventilation equipment installed (15th March~25th June,
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installation conditions (15th March~25th June, 2024)
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Fig. 10. During automatic control operation, CO, concentration,
indoor and outdoor PM,s concentration, and ventilation device
operation mode (19th~24th March, 2024)
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