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Evaluation of Ventilation Performance of a Residential Unit for Different
Sampling Points through Actual Field Tests
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Abstract
Ventilation plays an important role in controlling indoor air quality. Due to the recent spread of infectious
diseases such as COVID-19 and with people spending more time indoors, there’s been increased attention on
the importance of ventilation performance. In many countries, ventilation is regulated by airflow rates and the
number of air changes per hour (ACH). However, airflow rates and ACH alone do not provide an accurate
account of actual indoor pollutant removal and ventilation uniformity in a space. This study looked into the
ventilation performance of an actual residential unit using several sampling points instead of basing it off of
airflow and air change rates. Literature review was used to derive relevant influencing factors and the tracer
gas dilution method was used for the field test. The study measured air velocity, age of air, and ventilation
efficiency at several locations and compared them to the average value at the center of the test space to
determine the differences in ventilation performance at the selected measurement points. The study showed
that different sampling locations resulted in different ventilation values. Findings of this study will be used to
develop an experimental procedure for evaluating indoor ventilation performance of actual residential spaces.
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Table 1. The Standards for Ventilation in South Korea
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Standard Title Category
KS B 6879 Heat Recovery Ventilators
KS F 2921 Standard Test Method for Airflow Rate of Natural Ventilation
System

Standard Test Method for Measuring Air Volume Flow Rate of  Evaluation of

KS F 2807 o . O .
Ventilation and Air Conditioning System mechanical
AC Electric Ventilating Fans and Regulators for Household and  performances

KS CIEC 60665

Similar Purposes
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KSB 6141

Air Filter Units for Ventilation
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Table 2. The International Standards for Ventilation
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Table 3. Categorization of Parameters

Design Parameter Operation Parameter

Floor Plan Ventilation Airflow Rate

Space Size Ventilation Time

Location of Vents Operation Mode

Number of Vents Maintenance Status

Air Tightness
(Infiltration)

Evaluation Parameter

Measurement Point

Measurement Time

Measuring Rate

Contaminant Concentration

Air Distribution
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Table 4. Descriptions of the Test Room

Table 5. Description of the Test Equipment

Category Specification
- Length 3.8m
Room Size - Width 2.4m
- Height 2.3m
Air Change per Hour (ACH)
Infiltration = average 7.88
Rate - Depressurization 7.65
- Pressurization 8.10
Ventilation Supply Air 17m®/h
Flow Rate  Return Air 15m°/h
Ventilation . _

Rate Air Change per Hour (ACH) = 0.76
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Equipment Specification
Model: INNOVA 1512 & 1403
Type: Photo-acoustic Multi-gas
Analyzer
Multi-gas  Repeatability: 1% of measured
monitor value
Pumping Rate: 30cm3/s
Volume Flow Rate: 1.4-17.5ml/s
(SF6)
Model: Minneapolis Blower
Blower )
Door Door System with
System DG-1000 Gauge
y Flow Accuracy: +/-3%
Model: WA-790
Type: Ultrasonic 3D Anemometer
3D
Range: 0~10m/s
Anemometer

Accuracy: +2%+0.02m/s
Resolution: 0.005m/s
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Table 6. Test Results in Airflow Rate, Age of Air, and Ventilation Efficiency

Sampling Point Height [m] Air Velocity [cm/s]  Age of Air [s] Ventilation Efficiency
Point 1 1.8 8 5,655 0.835
Point 2 1.8 9 4,278 1.103
Point 3 1.8 8.4 5,459 0.865
Point 4 1.1 6 9,578 0.493
Point 5 1.1 7.5 8,036 0.587
Point 6 1.1 6.5 9,448 0.500

Table 7. Comparison Analysis between the Center Point (Point 5) and Other Point Combinations

Sampling Point Height [m] Air Velocity [cm/s]  Age of Air [s] Ventilation Efficiency
Center Point (Point 5) 1.1 7.5 8,036 0.587
Average (Point 1,2,3) 1.8 8.5 5131 0.934
Average (Point 4,5,6) 1.1 6.7 9,021 0.527
Average (Point 1 - 6) - 7.5 7,076 0.731
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