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Abstract

The objective of this research is to study the natural ventilation of residential
buildings by using computer programs in building information modelling (BIM), which are
gaining popularity as a standard tool in architectural design both nationally and
internationally level. BIM is used to help create models to analyse natural ventilation
characteristics from designed openings of buildings and transfer building information models
for analysis with Computational Fluid Dynamics (CFD) software. The selected case study is
the Ban Peka model of the Department of Public Works and Town Planning with the use of
the average wind speed in Phitsanulok province of 1.17 meters per second and the
southeast wind direction (SW). The test was conducted in all eight facing directions to see
the best possible direction for the house in terms of ventilation for future building reference.
The test showed that when facing the house towards the west (W), the angle of the building
toward the wind from the southwest (SW) is the best direction to ventilate the house
naturally. This direction increases the likelihood of air intake from openings on both sides of
the house. The average ventilation area on the first floor was 45.89% and on the second
floor was 44.68%, resulting in an average of 45.29%, the highest value in all eight directions
tested. The result also showed that the inside average wind speed is at 1.1 meters per
second, which is within the comfort range and nowhere inside is exceeding the comfort limit
of 1.5 meters per second. The average wind speed inside the building was also significantly

higher than outside the building where the wind trap wall was attached to the opening.

Keywords: Natural Ventilation, Building Information Modelling (BIM), Computational Fluid
Dynamics (CFD)
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AwkUaugun 1 Ununnn (Plan)

AnUautun 2 U (Plan)

susuunsianisiviavesay

AAN19AN

YIANI9AN

(Air Flow Pattern)

AMwUauTudn 2

5. agunaunaziauauue

NANISIATIENANYNINNITIZUIEDINIARIEITEITUIIRVBILUUUIUAT Taeldunannisg

YsguananIn (Image Processmg) LLammammwmawmeaa Q']ﬂ‘Ll‘LlL‘UiEJ‘ULVIEJUﬁﬂﬁ’JU“U’EJ\‘IWHVIﬂ’]i

i‘”‘U’]EJ(’TJEJ’JﬁﬁiillGU’]G]ﬂUWUVIE]Wﬂ’]iVIQMN@G]’]SJﬁ@Jﬂ’ﬁ (1) ﬁ]qmmiasﬂwammsﬂw 3

AN 3 LARIFNEAINNITILUILDINIANILIDFITUYIRVDIUIUMNNT VI9NUA 8 TN

AFNNg Sunuinwaiuivesthuitinisszuy FNENIMNSEUIEaINIAeIEds | Anusau
FuMUIY 2INARIEIDEITUYR 555U i
(Direction) (Area Natural Ventilation: ANV) (Natural Ventilation: NV) (m/s)
Fu FIIUNNLE % MoYU % 1A

N 1 7,130 35.56% 40.25% 1.2

(SW wind direction) 2 9,011 44.94%
NE 1 6,591 32.87% 32.74% 1.4

(SW wind direction) ) 6577 32.80%
E 1 7,693 38.37% 41.49% 1.0

(SW wind direction) ) 8,904 44.41%
SE 1 5,997 2991% 33.11% 1.3

(SW wind direction) ) 7.280 36.31%
S 1 5,759 28.72% 30.52% 1.2

(SW wind direction) 2 6,478 32.31%
SW 1 7,537 37.59% 35.96% 15

(SW wind direction) ) 6.869 304.26%
W 1 9,201 45.89% 45.29% 1.1

(SW wind direction) 2 8,959 44.68%
NW 1 6,015 30.00% 34.78% 14

(SW wind direction) 2 7,932 39.56%
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NANISNAADINUIT AL IaUMAATUN18TUD1ANS TRsUUMNNEAINNLSRRE 1.1 LRSS

1 a = < I ¢ vee a & o 1 & A < A a Ia =
ABIUIN mmLi’sauagﬂumm%wgaﬂama E]ﬂVNENvLiJWUWUVWIﬂ’NZJLTJaiJVILﬂu 1.50 bUATNDIUN

=

fearfdningnuniu (naidl aigassa, 2544) fiufinsssuiseiniAaisveanlautu 1 iy
45.89% wagwlaudu 2 Wiy 44.68% vilvdAedssin 45.29% Sadudgeanlunismaaouis
8 AN yilingudernudfnysednieumtvese1A5aINN1TIEIANTAEYILY 45 D96
dmiiraudamaenimanusalnaieudiungennsléd waslufuiifieudifaduanumiaueylu
seulndissiunieuenermsaintiudes 4 anssiumuEiaas s‘z’fqﬁs&’faé’ammmﬂgmwumﬂm
vosauimumlsidanuanfutuduiumisiideadneglnduiofndunilsdiduoon dreinay
wazwaiingvenda dudulvludnvasifoafuiunisinainusanlunisnaassves Gvoni
Adnwarmsdurewdsidaturoulauiiu é’aﬁ?umﬂé’aamst,ﬁummL%aﬂum@maaﬁwmwm
wifsinandadunumnamsheiudneniwnsssuigennadmeissssuele
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