as 1]
unAnga T 156071
v o~ . a‘ - ~ o~ -J ¥
thuduerarsdneaeuiianinisidlnandaugs  wasunlidoulugjitunisly
- o P . O - 2 md -
wFanfusimAaReaiiANaLE ANIUEIARIT B NI LN N ARLILISITNTNR
Lo d g »
(Natural Ventilation) Wasfwanusursuwnunislifiaseasfueina Taeftmuanlgideu
- : d' - o " 1] d' L ‘. - L4 o
MenasTunAnmnise e e iudeadaduiiutladudrdnylunsssungeimauuy
S3TNTA wiluFaegLivresdasdiniuetainmsAnnusilihiuiinfatradlumanis
Lo o R YUY o~ o 3 v - al
FrdeReliiomsAnm  anndunusszudeanemznisinfaunramanely

o

vastugluuuresasiladmiiiasey TausjaiufiacAne Waenadeiudneush
atusseannisszunzenmauuduthn (Cross  ventilation) FelunimaaasdRauld
vanasoeiuitansluguda uasliaih amanmnmenesiiinmnly

nuammaassinWiddeapiie Wiudeyadwin  deaflammadn-esnfivmne
AT N LA N O NUA RS UULTBINNTNARB IR

1. dlanszusaumouenfifiaoanioan 1 mis uavinguifutasdlanadial

n tﬁﬂaumﬂuﬂnﬁwu%’qmn 90° futadlamadimurdn toadlannad-eandi
wnzenAs TaadiagUdmAsniufuuaueu (HR - HR, HR - HRp) Wamseduussiaaniy
TneiiAnsnszanasi 100% v‘?qgi

" 45° fudeadiamadn (Frudrevesteadlaniadi) wuda deadianiadn-ean
Fvnsanie daadlagudwdsniuiuuouey Mudvdouiuihunddinm densdn

U (HR = VRr) Tanszanedia 90% uardeadlantadnr-eanpl@menuuouey fugifwde

L

) 1 3
Aufuuauausiuug dinfaainiu (HR-HRpu) nsvanedn 80%
" 45° fudeadantadn (Fuenvesdeadlaniada) wudn deadlantadt-esn

fvnzande  deadaglBwdentiuduuuey fugldwmdsutiufunsdinude donse



T 156071

dis (HR - VRI) Sanszaneiia 90% ua:'ﬁa\:Lﬂmwwti']-ﬂﬂngﬂ&u?q'ﬂuuuouﬂu wefann
U (HR-HRp) NT=a81in 40%

2. dlanrzunaunmtuenifiamgaen 3 mis uaviyNiLgeedaniadindi

" 90° wudriesdannadn-eanfivnnzanie daadlngAmAnsiEuiuuuey
Fnuuu AugAmdoiuiuadednuen dersdai (HRu - VRr) Fanszaneda 100%
uaztadlaniadn-eangURvABauuaueui Ly fugUAmanniufuundidhe gl
r%qmnn"u (HRu-VRpl) nseanesia 100%

" 45° wudrieadlavnadn-eanfionnzanie taadlagURvaenEuiuuiuey
Fiemsadnuiu (HR = HR) Fanszanesa 100% ua:'ﬂmLﬂmm«ﬁfl-ﬂﬂngﬂgLm'\"ﬂuuuouﬂu
Fauu AugLodsiuiuoue dedainiu (HRu-HRp) nsza1ssa 100%

" 45° wusdesdanadn-eenfivnzande daadlngmAenEuiuuuey
fiansedauiu (HR - HR) Sanszanusa 95% ua:'ﬂﬂ«ﬂmmui'z-ﬂﬂngﬂﬁ'mgnuumr%\:ﬁ'm
171 defea1niu (VRr-VRon) nsvaneia 95%

3. (danrzusaunuueniiiacaiaay 5 mis uazvingNigasdianiadinde

" 90° wudrdaadlannadn-eenfivunzenie daallagdmanufinuouey
Fnuuu fugRvdssfudundeduemn densedinis (HRu - VRY) Sanszanei 100%
uaztaadiondn-eang@mdsuuuoueud fuguAmadutinsadndie de
6?\1mnﬁ’u (HRu-VRpl) nseanasa 90%

= 45° nudresdiamadn-senfmnzanie sesdagldmReuuinuaddng
dro AugRmReniufiuuouey densdiuis (VRI - HR) danszaneis 85% usrdaadln
madir-eanguRindnuuuausuA Ly dadiarniu (HRu-HRpu) NszAIBF 100%

" 45° wudrtesdlamiadn-eanfivinzande foadlagRmaoniutuunda
Fuman AugUAivansiuinuuouey Wemssdnmy (VRr - HR) 3anszanusa 95% uasdes
LflmwNﬂ?’\-ﬂﬂngﬂdmﬁuuuww?"aﬁ'mmﬁ dledannii (VRr-VRpr) nszanasa 95%

+s [
o o alal < el

aviulunnganwaviuashi iflusniddeiidaufaneduadssinn 1.16 m/s

2 1’3 =l <
lifeaganuanimmaasdreanssuaanmeauanidiaauioan 1 mss
gavieil  pluudeadafiliduiladuidssfiasinWinsindeuiitesanns luiesd

+
- or

W dafifadtaulsznav@inunnug furzozauarrenntesmideiidnta §inide
3 .
54140"06'11%:3@1144'11434&1‘1@:mmmm‘lﬂ'l‘ﬁ'tﬂuﬁmgaLﬁmﬁuua:ﬂsznﬂuﬁu'ﬁﬂgmw%ﬂ

suielfillufeyalunseanuuudesndmitesueuiionnzausiely



ABSTRACT TE156071

In houses, most of electrical energy is used for air conditioning to create human
comfort. To reduce the electrical energy corisumption for air conditioning in houses,
natural air ventilation thus can be a suitable aiternative. Good natural air ventilation in
bedroom, can be obtained mainly by suitable patterns of opening. In past studies by
some researchers, the opening characteristics were investigated. However, shapes /

patterns of opening have not yet been studied.

The Relationship between Interior Air Movement and Patterns of Bedroom
Opening was studied. This research was focus only the cross ventilation. Several
experiments were done using model in Wind Tunnel and Flow Visualizaticn Table.

The results from the research can be concluded as follow;

1. Exterior wind velocity of 1 m/s at different angles against different patterns of
entry opening :

E At 90° against the entry opening, the best results were exhibited on horizontal
rectangle for both entry and exit openings with across and perpendicular arrangement
both with 100% distribution.

® At 45° (Left of the entry), Horizontal rectangular entry opening with opposite
Right vertical rectangular exit opening exhibited a good resuilt with 90% distribution.
Horizontal rectangular entry opening perpendicular with Upper horizontal rectangular
exit opening provided an acceptable result with 80% distribution.

® At -45° (Right of the entry), it was found that Horizontal rectangular entry

~opening with opposite Left vertical rectangular exit opening showed a good result with
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90% distribution. While the pattern of Horizontal rectangular for both entry and exit
opening with perpendicular arrangement gave the fair result with 40% distribution.

2. Exterior wind velocity of 3 m/s :

® 90°, Upper horizontal rectangular entry opening with opposite Right vertical
rectangular exit opening and upper horizontal rectangular entry opening perpendicular
with Left vertical rectangular exit opening provided a good result with 100% distribution.

® 45°, Horizontal rectangular for both of entry and exit opening in opposite
position and upper horizontal rectangular entry perpendicular with Horizontal
rectangular exit opening also provided a good result with 100% distribution.

® _45° it was found that Horizontal rectangular for both of entry and exit
opening in opposite position exhibited a good result (95% distribution). While the pattern
of Right vertical rectangular for both entry and exit opening with perpendicular
arrangement also gave a good result with 95% distribution.

3. Exterior wind velocity of 5 m/s :

® 90°, Upper horizontal rectangular entry cpening with opposite Right vertical
rectangular exit opening exhibited a good result with 100% distribution. Upper
horizontal rectangular entry opening perpendicular with Left vertical rectangular exit
opening provided a good resuilt with 90% distribution.

® 45°, Left vertical rectangular entry with opposite Horizontal rectangular exit
exhibited an acceptable result (85% distribution). Upper horizontal rectangular for both
of entry and exit in perpendicular position exhibited a good result with 100% distribution.

® 45° it was found that Right vertical rectangular entry with opposite
Horizontal rectangular exit showed a good result with 95% distribution. While the
pattern of Right vertical rectangular for both entry and exit opening with perpendicular

arrangement gave a good result with 95% distribution.

In Bangkok, an average wind velocity is about 1.16 m/s. Therefore, the results
with exterior wind velocity of 1 m/s were used for conclusion on good patterns of

bedroom opening houses in Bangkok.

Finally, the pattern of bedroom opening is not the only one factor affecting
good natural ventilation. It is expected that this research paper can be a good source of

information for basic opening design.



