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Abstract : In the field of construction, the number of times obtaining indoor air quality certifications has been increasing
every year. However, there are problems such as complexity of the evaluation process, data omission and evaluation
errors due to diversification of the detailed criteria of the certification. Therefore, this study proposes an automation
system on evaluating the indoor air quality of apartment houses using IFC-BIM. In order to achieve the goal of the
study, first, required information for the evaluation of indoor air quality certification is defined. Second, the required
information is classified according to the information generation method. Third, a platform capable of calculating the
credit points in the indoor air quality certification and outputting the submission documents is proposed. Fourth, The
composition, function, and process of the indoor air quality certification automation system are derived. Finally, a pilot
test is performed to verify productivity and reliability of the proposed method. Since the input and output of required
information for the certification are automatically provided using the developed system, it is possible to improve the
work environments and shorten the work time.
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Figure 1. Research process.
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Assessment Larﬁlduse ng;gy Ma:flfilals Water Management Ec910gical lpdoor Total
Transport  Pollution  Resources Management Environment Environment
Number of 8 criteria 5 criteria 6 criteria 4 criteria 4 criteria 4 criteria 9 criteria 40 criteria
criterion
Credit points 16 points 20 points 15 points 14 points 9 points 20 points 21 points 115 points
Distribution 13.9% 17.4% 13.0% 12.2% 7.8% 17.4% 18.3% 100%
Ranking 4th 2nd Sth 6th 7th 2nd Ist -
Table 2. The Detailed Criteria of Indoor Air Quality among Indoor Environment Field in G-SEED
Assessment Detailed criteria :):orler(:st Distribution
7.1 Application of indoor air pollutant low emission products Required 6 points
7.2 Ensure natural ventilation performance Options 2 points  47.6%
7.3 Ensure ventilation performance of unit households Options 2 points
7.4 Thermostat installation level Options 1 points
Indoor 7.5 Lightweight impact sound isolation performance Options 2 points
Environment 7.6 Heavy impact sound isolation performance Options 2 points 52.4%
7.7 Sound insulation performance of inter-generational boundary walls Options 2 points
7.8 Indoor and outdoor noise level of traffic noise Options 2 points
7.9 Toilet water drain noise Options 2 points
Total 21 points  100%
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Figure 2. Classification of the required information.
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Table 3. Required Information of Indoor Air Quality Certification

IFC automatic

Category Required information extraction
Generation division Household Type, Household Number X
Room Name Each room o
Area Area of floor, wall, ceiling, window, door and Opening area of window (0]
Connect with outdoor air Wall Area in contact with the outside air o
Ceiling height Length of Ceiling height (0]
Number of air changes Number of air changes defined by legal standards A
Area of building material Area of finishing, glue and other interior o
Type of building material Material name, Product name, Certification type, Expiration date, A

Certification documents

Built-in furniture Furniture location, product name, low emission certification X
Ventilation equipment Ventilation Product name, Applicable length, Applied air flow rate X
Flush-out / Bake-out Check for Flush Out / Bak Out X
TAB Confirmation of TAB implementation X
Built-in appliances / Confirmation of pollutant emission appropriateness X
furniture performance
Construction management Confirm construction management X
User guide Provides administrator and tenant user manual X
* O — Required information can be extracted directly from IFC

A — Required information can be extracted by linking with external DB

X — Required information can not automatically extract from IFC, User input directly
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Figure 3. Process of proposed platform.
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Figure 5. User interface of Project management part.
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Figure 6. Evaluation process of Indoor air quality certification automation system
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Table 5. Property Information(Building Material) of Pilot Test Model

Location Material Name Thickness Material Type Connected room
Wallpaper 0 mm finishing
Wallpaper glue 0 mm glue Kitchen.
Gypsum Board 9.5 mm other interior Powder room,
Wall Concrete 80 mm - Bgers(jofr(i?f;:3,
Gypsum Board 9.5 mm other interior Living room
Wallpaper glue 0 mm glue Entrance
Wallpaper 0 mm finishing
Wood Flooring 7.5 mm finishing
Wood glue 1 mm glue
Floor Cement mortar 40 mm - Kitchen.
Lightweight foam concrete 40 mm - Powder room,
Insulation 30 mm - Dress room,
Concrete 210 mm - Be<.i F°0m172’3’
Gypsum Board 9.5 mm other interior Living room
Ceiling Ceiling paper glue 1 mm glue
Ceiling paper 1 mm finishing

Table 6. The Comparison of Pilot Test Results
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AN eaE B
s LAY exl=

Type of Certification Category Manual method Automation method Error
Tndoor Al Qual 7.1 48 /6.0 48 /6.0 0%
n O?é-SgEDl)la oy 72 0.8 /2.0 0.8 /2.0 0%

7.3 1.6 / 2.0 1.6 /2.0 0%

Mandatory 1 Satisfaction Satisfaction 0%

Mandatory 2 Satisfaction Satisfaction 0%

Mandatory 3 Satisfaction Satisfaction 0%

Mandatory 4 Satisfaction Satisfaction 0%

] ] Mandatory 5 Satisfaction Satisfaction 0%
Ii?;iti:ggﬂl};t:sgzgg Mandatory 6 Satisfaction Satisfaction 0%
Mandatory 7 Satisfaction Satisfaction 0%

Recommended 1 Satisfaction Satisfaction 0%

Recommended 2 Satisfaction Satisfaction 0%

Recommended 3 Satisfaction Satisfaction 0%

Recommended 4 Satisfaction Satisfaction 0%

=g elsiA

Sl



IEC-BIM< &

I 3%

pal

T o] A7 A5 AEsh Al2E i 355

Table 7. The Comparison of Required Information Extraction Results

Category Manual method Automation method Error

Room Name Bed Room 3 Bed Room 3 -

Material Name - Base Gypsum Board Gypsum Board -

Material Name - Finishing Wallpaper Wallpaper -

Material Area - Wall 26.13 m? 26.13 m? 0%

Material Area - Floor 10.83 m? 1091 m? 0.74%

Material Area - Ceiling 10.83 m? 10.91 m? 0.74%

Total Wall Area 3041 m? 3041 m’ 0%

Floor Area 10.83 m? 10.91 m? 0.74%

Ceiling Area 10.83 m? 10.91 m? 0.74%

Window Area 230 m? 2.30 m? 0%

Door Area 1.98 m? 1.98 m? 0%

Ceiling Height 23 m 23 m 0%

Area in contact with the outside air 6.9 m? 6.9 m? 0%
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