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A Study on the Ventilation Performance Evaluation Method of the
Window-Integrated Ventilation System

Sanghoon Park*

ABSTRACT

This study is a preliminary study to establish the criteria for evaluating the performance of the

window-integrated ventilation system. This study analyzed various references that can evaluate the performance
of the ventilation system and established the evaluation method. In addition, the performance evaluation method
was quantitatively evaluated by conducting a pilot experiment to verify and supplement the performance evalua-
tion method of the ventilation system. The performance of the ventilation system was categorized into ventilation,
air quality, airtightness, noise, visibility and view according to the evaluation category. In particular, according to
the ventilation and air quality evaluation, it was found that the indoor carbon dioxide concentration can be re-
duced by about 14 % when the window-integrated ventilation system is applied. The ventilation performance
evaluation method and experimental data of this study will serve as basic data for subsequent studies to establish
comprehensive performance evaluation criteria for similar ventilation systems.
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Table 1. Ventilation system product analysis
No. Model Feature Vergi:)a;ion
1 Autqmaticl ventila-  Hybrid window-mounted ventilation system combining mechanical and
tion window natural ventilation
2 HAV-01 Hybrid Clean Ventilation Window Hybrid
3 Hybrid ventilator Combined mechanical and natural hybrid ventilation windows
4 Brewell500 Mechanical ventilation window with fan installed in ventilation kit
5 VentoLife Aluminum system window combined mechanical ventilation system
6 C-100CMH Ductless type window frame type total heat ventilation device
7 TWINFRESH Wall-mounted house air supply and exhaust fan
AIRFRESHER Window-mounted outdoor air purifier
8 Smart v¢ntﬂation Window replacement type (windpw type) mechanical ventilation
purifier device
Autqmatic ventilation Window frame integrated mechanical ventilation device
window PTT237V
e 0T interlocking window-integrated multi-functional mechanical
9 Smart ventilation ventilation system, constant conversion of supply and exhaust by Mechanical

system

Twist operation

window ventilation

Window-mounted ventilation system

system
10 HRD-70C Window-mounted heat recovery mechanical ventilation system
11 Ventolife All-in-one mechanical ventilation system using windows
12 Endura Twist Upper and lower module and Twist operation type mechanical

ventilation system

Smart ventilation
13 (GENEO Inovent system
plus)

A mechanical ventilation system that uses all four sides of the
window frame as a duct to supply and exhaust air
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Table 2. Evaluation elements and reference standards for each evaluation category

Category

Element

Unit

Reference standards

UONEIUIA

Volume flow rate

m’h

CO, Concentration

ppm

KS F 2603: Standard test method for measuring indoor
ventilation rate(carbon dioxide method)

SPS-KACA 016-0146: Testing methods for fine dust removal
efficiency of range hoods

SPS-KACA 010-0140: Fan Filter Unit

KS B 6141: Air filter units for ventilation

KS F 2807: Standard test method for measuring air volume
flow rate of ventilation and air conditioning system

KS F 2921: Testing method for airflow rate of natural
ventilation system

KS T ISO 16000-8: Indoor air — Part 8: Determination of local
mean ages of air in buildings for characterizing ventilation
conditions

KS L 1SO 12569: Thermal performance of buildings —
Determination of air change in buildings — Tracer gas dilution
method

Ayenb a1y

Outdoor and indoor
PM10 concentration

ug/m

Indoor TVOCs
concentration

ppm

ASHRAE 62.1 Ventilation for Acceptable Indoor Air Quality
ASHRAE 62.2 Ventilation for Acceptable Indoor Air Quality in
Residential Buildings

Ministry of Environment 4th Basic Indoor Air Quality Managem
ent Plan (~'24)

SSoUIYOIIY

Airtightness

CFM50

KIAEBS C-1: Building Airtightness Criteria

KS L ISO 9972: Thermal insulation-Determination of building
airtightness- Fan pressurization method

ASTM E779-03 2004: Standard Test Method for Determining
Air Leakage Rate by Fan Pressurization

ASTM E283-04 2004: Standard Test Method for Determining
Rate of Air Leakage Through Exterior Windows, Curtain
Walls, and Doors Under Specified Pressure Differences Across
the Specimen

OSION

Noise emission(min,
nom, max)

dB(A)

KS F ISO 16032: Measurement of sound pressure level from
service equipment in buildings - Engineering method

KS B 6879: Heat recovery ventilators

SPS-KACA 016-0146: Testing methods for fine dust removal
efficiency of range hoods

SPS-KACA 010-0140: Fan Filter Unit

KS F 2862: Rating of airborne sound insulation in buildings
and of building elements

ISO 10140-2: Acoustics — Laboratory measurement of sound
insulation of building elements — Part 2: Measurement of
airborne sound insulation

Quality
view

Ratio of transpa- r
ent area to win-do
w installation
area

%

LEED BD+C EQ Credit. Quality View
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Table 3. Boundary conditions for pilot
experiments

Table 4. Experimental cases

Contents  Boundary condition Notes
Location
and Apartment houses
Building located in Seoul Southeast
type
Ared 36 2 3L6nd) Bedroom
(Volume)
Occu};/)an—c 2 Adults, 1 Child
Check out@9:00, ]
Schedule check in @18:00 23:00 sleep
Jul 1 to Jul 30: No
ventilation system
Period Jurl ;82361;) 30 Aug 3 to Sep 30:
Ventilation system in-
stalled
Measure-m Temperature, RH,
. PM10, TVOCs, CO, -
ent item

Odor etc.

System
Case ./ Opera— HRV Window Category
off tion
mode
Case 1 On 20 (Sleep) Off  Close
Case 2 Off - Off  Open
Case 3 Off - On  Close  Ventilation
Case 4 Off - Off  Close
Case 5 On 20 (Sleep) On  Close
Case 6 On 20 (Sleep) On  Close
Case 7 On 20 (Sleep) Off  Close  Air quality
Case 8 Off - Off  Close
Case 9 Off - Off  Close  Airtightness
Case 10 Off - Off  Open
Case 11 Off - Off  Close
Case 12 On 20 (Sleep) Off  Close
Noise
Case 13 On 30 Off  Close
Case 14 On 40 Off  Close
Case 15 On 50 Off  Close
Case 16 Off - Off  Close Quality view
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