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Ventilation Effectiveness of Door-sided
Operable Shutter (Air Post) in High-rise
Residential Building

Atch Sreshthaputra”
Department of Architecture, Faculty of Architecture, Chulalongkorn University
atch.s@chula.ac.th

ABSTRACT

High-rise residential buildings in the city are typically designed without taking serious consideration
of natural ventilation. The reasons behind this are the limited size of lands, small-size living units,
small window exposures, no shading for sun and rain, and poor thermal performance of the envelope.
The results are the excessive accumulation of solar heat gain through unprotected glazed windows
thus causing the “Green House Effect” and humidity buildup in the bathrooms as the residents leave
for work after taking a bath in the morning. In addition, residents do not prefer to leave windows
open for ventilation during daytime for fear of rain. That makes the matters worse as the solar heat
has caused the inside to be warm up until the evening when the residents come back and need to
turn on air-conditioners at full power. There is an idea to bring natural ventilation to use in high-rise
residential buildings more effectively for thermal comfort and good indoor air quality. The design
team has developed ‘Air Post’, a Door-sided Operable Shutter installed at the entry of every living
unit in order to allow natural ventilation from the units to corridors. Air Post is simply a metal mailbox
put along the height of the door; however, the lower half of the box is equipped with metal shutters
of which the resident can open or close the lid from the inside. By using Air Post, the resident can
enjoy natural ventilation at night or when the air-conditioner is off as the outside weather is
comfortable. Even during the day when nobody is inside, Air Post can be opened in order to help

ventilating the warm and humid air out of the room.

To ensure that Air Post can successfully enhance thermal comfort and indoor air quality, the developer
team then needed to perform a test for air exchange and ventilation effectiveness using a Blower
Door method based on the ASTM E779-03: Standard Test Method for Determining Air Leakage Rate
by Fan Pressurization. The test showed that Air Post can help increase the ventilation rate by 37%.
The air exchange rate increases from 1.73 ACH to 2.38 ACH. The successful test results have brought

Air Post to be in use for every high-rise residential condominium in the future.

Keywords: Blower Door Test, Air Exchange Rate, Natural Ventilation, High-rise residential buildings

" Assistant Professor, Ph.D.
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rate finTMFULANANG 50 Pascal @Q,) whity
2,150 CFM uag 1,567 CFM éwisunsalitdl Air

8. TunsfinsanmendasnmsuaniUdsueinieas
ADIANIATEUAUAANUNADINANIATF I %
Tnevhluazldien 50 Pascal Ssvnefia Snsinns
wanidsuenniafinaunaenAneueni 50
Pascal W30 ACH@50 Pa §3211nA0neiTl 50
Pa 1138 5.0985 Kg/m? a¥iiAns5aauanuaunis

ol Post wazldfl Air Post miuddu daduendi

Wasuieuiuldseninsnounazndsings Air

P = 0.5pV* 2 Post wdsntuswhnsulasen airflow rate

@ 50 Pa Hiurdnsinsuaniasusiniasie

P A9 AAunneInd lufitas 50 Pascal Flusfinnunaernia 50 Pascal (air change
W3 5.0985 kg/m’ per hour @ 50 Pa) ﬁwam’ﬁﬁidﬂﬁ

p D AIANUAUILLUYRIDINAYINAU 1.164

kg/m’ | ACH@50 = (Q, x 60)/Vol (3)
vV fe A1Aasiau (m/s) finnnunaeinie P
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Q, Ao A airflow rate 91 50 Pascal Tumihe
CFM (v1nAiu 2,150 CFM wag 1,567 CFM)

Vol fie Usumsvesieslunuie ft® (Wwindu
2,711 ft* %39 76.8 m?)

9INEUNTTT 3 2EWUIAN ACH®50 veensailaidl
Air Post Aia 34.69 ACH waznsainil Air Post 9
1@ Awwinfiu 47.57 ACH

11. A1 ACH@50 Pa fjﬁa’inf]uﬂ'wmmgmmq
gaamnsndldifewSouiisummsiduene
meldanianisainnunaeinimiiediudl 50
Pascal fufharlsiAntuludanunsaiuni e
AINUNABINIA 50 Pascal Ae¥anede 81A15gN
AUAIBUBNTALTIMNTANIIA18AIULTIAN
Uszunas 40 km/hr %38 11.25 m/s et
Sherman (1987) lalaueisveanisusuan
ACH®50 Pa Tfidudanaissied (annual
average air Exchange 30 ACHnat) Taglsin
A1 ACH@50 Pa wsae 20 &ailsilgannis
waniasuemeluanmnisaiunfdmsuenans
U Fadm3unsdiil nshnga Air Post azyils
den ACH Wity 2.38 wazmnlullé@ada Air
Post azldiAn ACH Wiy 1.73 Samuneniny
FansAnda Air Post azdaeliiinnsssune
analuesinaeulafidoutifisdulssunn
37%

a'gﬂwan%mmaaauaziimﬂummz

NINAFUNTIEUIBINIAYEIUNSAl Air Post i
blower door AaATgIL ASTM E779-03 i Hasm
ﬁv‘hmﬁmaawxqﬂ%aﬁwﬁy’wm Tuvaizfivihng
WunTesinauhdnaudnluluiesmefagyiinisin
pduonamelues 2 nsdl léud Aeufindauay
wdiAnRa Air Post hdeyauvihnisiseuiieuna
YosrudueIMAfiunnesiy Wevinisudasen
prusuomaumnssifuvesenniAru Air Post

Tunthe CFM aznuin luresiniluiildleald Air
Post axilmdnsn1sidueniamsiiiu 1,567 CFM
Turnisivesiniieatuil WoRams Air Post axmuin
fiAnsnsmssaguonawiiiy 2,150 CFM @aile
WfisBy 583 CFM ni3oRndusnsinissaduenned
Windudu 37% wazdlovhnsiuusnsnisuan-
WasuomalumheaiUsuiasnisiasuainaly
wiladlaa (air change per hour: ACH) agwu3niien
ACH 7 1.73 dwSurewhlufilailald Air Post us
dlefinds Air Post 2l ACH Wity 2.38 G
svurwormaiinduil wtaelinesyeineded
finsa Air Post lduselmimilevosininlusiwioluil
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vosarlifounariuauduly lvannisenis
FureuAsesUueInA HeUszudandeiny
LazanAMTUaTEL uaehalsAR annsAne
Y89 YN FUTWUY LAZDTIIU LATHTUAT
(2559) WU’jwmi%amqmmﬁLa?ilamasluﬁmm
19 1 psrmwaldiod AsvRedldonsIn1sseune
01l 5 ACH fatiu gunsal Air Post 3slalld
gunsalvdniliifieanaudeuazaslueinis
wiaglunstapszutse AL AT AT AL
fdsnarienunmeinianelu waznisidosiu
Fos
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Teanluisivu Tunsainiinisvinems
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