164 MFANTIVINTNILADUNAMNTTUATIUTID UT 32, aUu? 1 4.a.-3.0. 2565

The Journal of KMUTNB., Vol. 32, No. 1, Jan.-Mar. 2022

UNANNIRY ‘

mwé’uﬁus‘szijgﬂLLUULsmﬂm'imLﬁaaﬁ'umslwa%ammﬂ wazanN1IuIdue
\B9QaININ NSlANYIIAIAUIaUATIRES VY

v Y

43 Fadey* uar Tuiley LWIynsznal

nedngiienans augdaumans wninedeidedil

* fiinususzanunu nsdwid 09 6461 8983 Biua: suchit_c@elearning.cmu.ac.th DOI: 10.14416/j.kmutnb.2021.06.007
Suidle 12 fiquiou 2563 udluidle 11 dsnew 2563 seuiuiile 23 waAiniou 2563 weaunseaulat 29 fquieu 2564
© 2022 King Mongkut’s University of Technology North Bangkok. All Rights Reserved.

unAnga

desiifufinsfuaunndoniuiufesduiusiussaumd mAdeilfallngusraslunsinwauduiusves
Snvnussredadiesiunsvuday uazanmzihaueidsgamaw meluiufinauauasndedv lnefnudnsdm
NIRRT waze N enuuseguMgRuRY (/W Ratio) Ingl#lusunsumamanivesivia (Computational Fluid
Dynamics; CFD) tilennaeuyszavsnmaesnseiaasluguuuunsnedivesenmsdnumesineg munnumiiiy
voudles 6 sz Ao Jovas 10 Taufsdosas 60 wut Muiifiiumuuiuiosas 40 s 60 Tonmgifidunius
mauaniue HAY Lesnnituiifiotnisge iy wasouuuaurhlinssuaasiniulufiufinszvuiurouves
91a15 NMsszuEandias uazlugesuanyiigamalias egnalsinig mnnisaedweseranslivinsdiameay
wduadiumssruomaldwiazegluiuiififaummuimesermsinnfam uagiarnnsuUanmwanenaidies
oy ifionssaiu uansidniusmeautuigamnTluiuiidnds uAdeldRnwanznaueBgamam
Tasnsifuagnieoninemisniaau dewFoufievgumgl arwduduing wosarudrauniuununi
lellasiunin (Psychrometric Chart) wuth Tuitufiensmuiuiufesas 30 Tuly Guilgamgliguiuveunanns
hauneifagamnn §ideAnwnsdanisiuil uareraslasmaiiuiuiididel msfosuntoulinveseinns uay
Fnssruisermanis dmiverasluiuiitndn uesaue B munnnugeesermslidniusiuaunii
yosnuudmiuiuiideduouian

ANEARY: N335 UEINA LsvIAdindles waransvadlng

M3d1adaunANN: 830 Fuasy way Juigy WigAsENalR, “Aanuduiusseninguuuusviadadesiunisivaveseinia
wazanITIAUIBTRMAI nsdifnvinmauauasledlud,” 215875399z Rsuina msTUATnde, UN 32, atull 1,
Wi 164-176, 1.A.~31.A. 2565.



http://dx.doi.org/10.14416/j.kmutnb.2021.06.007

MFATIVINTNTLADUNAMTTUATIUTID UT 32, aUu? 1 W.a.-3.A. 2565 165

The Journal of KMUTNB., Vol. 32, No. 1, Jan.-Mar. 2022

‘ Research Article ‘

The Relationship between Urban Geometry Patterns, Air Flow and Thermal

Comfort: A Case Study of Chiang Mai Municipality

Suchit Chungcharoen* and Wanpen Charoentrakulpeeti
Department of Geography, Faculty of Social Sciences, Chiang Mai University, Chiang Mai, Thailand

* Corresponding Author, Tel. 09 6461 8983, E-mail: suchit_c@elearning.cmu.ac.th DOI: 10.14416/j.kmutnb.2021.06.007
Received 12 June 2020; Revised 11 August 2020; Accepted 23 November 2020; Published online: 29 June 2021
© 2022 King Mongkut’s University of Technology North Bangkok. All Rights Reserved.

Abstract

Environmentally friendly cities need to relate to nature. The research aims to study on the effect
of urban geometry patterns on airflow and thermal comfort in Chiang Mai municipality. The study
applied the proportion between building height and road width or height-to-width ratio (H/W ratio) as the
urban geometry. The Computational Fluid Dynamics or CFD simulation was used as a tool in order to
simulate airflow patterns through buildings and test the efficiency of airflow in various building patterns
based on 6 urban density levels, between 10% to 60%, It was found that the temperature in the areas
at density levels of 40-60% having high relativity to the H/W ratio. Hence, the wind current in the area
with dense high-rise buildings and narrow streets is obstructed by the buildings itself. Thus, the airflow is
restricted causing low ventilation rate and temperature increase in some areas where the air could not
reach. Furthermore, when a whirlwind occurred after a strong wind current hits the high-rise building,
it raises some safety concerns to the residents and the building structures. Despite the dense high-rise
buildings, a good urban planning which considered the position and design of the building that is not
obstructing the wind direction could generate the airflow direction and promote ventilation. The results
from the satellite imagery for vegetation indices show negative correlations with the local temperature.
The research studied the temperature comfort condition by collecting the meteorological data in the
studied area. The comparison between temperatures, relative humidity and wind speed according to
the Psychrometric Chart found that in areas with a density of 30% or more, the temperature was higher
than the temperature comfort ranges. Accordingly, the results recommend a suitable management by
increasing green areas, consideration of building openings and vertical ventilation methods for buildings
in that area. Further suggestion in the future in on adjusting the building's height relative to the width of
the street for future urban areas.

Keywords: Ventilation, Urban Geometry, Computational Fluid Dynamics
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i faguit 5 () Tneienugevesenmsuansludnuasy
sUwmaBH (Polygon) Awnidumneds enans 6-32 du
AM188UD1ANS 3-5 UarAYIIMINERINAS 1-2 T4 B9
91A15geRg USIUVANAINToU N(1) ANgwnnd
91AIVARNAINTOU N(2) vilvingueAislunseu n(2)
flonmaiiae Aeguit 5 (@) Sulunaunisivariuvesas
FudsAnue famguimsnenmsiunuaandnenssy
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Sasveziieszninernts Buiannvilisuautosa
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anunsalvanld vausReniulunseudmiidnuazauus
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Fssumusiegldauluenans leaainorasiidnuae
gauagsiu vihlvinszuaauUsnzivainslaensaiaziin
NIV UIVRIAY

ANduuS sz ieamal isvadades nslva
V8481N1A LATNANTUITINAUAGBTNINT TN nT
Normalized Difference Vegetation Index (NDVI) f®
Afiuandadiutesfivnssuiiunaguituia Tnens
MUNRINYARLTEIN AN TIEY Felaudfay
lunisanasvesgunnll duiusiunguuriidvasnis
o1find fall Tunananetu Fuldifinszuaunisaneih
(Transpiration) vdaaruduainletilueine ua
nsnsesfedvesnisorfingnounnasgiiuiu vhliuiin
Tilslgnmgiivisndiluiuiilas uassuniinsgnuiy
Me1a1s dnavinligaumgiinenansanas Tureiieii
suldifidutigannisagydeanueulunananiu lay
mnudouiiazausgluinfiuazgnanamndugiiesillag
nsmIAUTou (Convection) wagn swKTIAAINTU
(Radiation) Ineluainansdugamaiilanuliasgend
QUNYTUTIIUAUIUNYINAIWTL LazdIuAIUAY
arwdudiivdlunanaisiusaznansiiu [14] Welv
wiutsnuduiuSTErinedauds sadades (H/W)
gaundl (Ternp) AaisIan (Velocity) wazdviifionssa
(NOV) TuiluiiAnwmasesiu GCR 10-60% uniiased
kamsdinnesiaadfavdinius anmnsnosunsldsed
1) Yeyannuduiusseningamgil uagisuadiniies
fianudunusiisesuifadida 0.05 A1 Pearson
Correlation ¥85¥1ANADY AU 0.268 MNeds
Poyaduiusiuludeuin (Positive Correlation) nanafie
A IuUIHuRsIiuALIVIAtaLles 2) Toyaadny

wiussEnINganl wazausay Januduius

Nszauiledify 0.01 A1 Pearson Correlation ¥94

D e

AISIaL Wiy -0.564 nueds Teyaduiusiuly
\eau (Negative Correlation) nan3fe A1QMQHLUS

nEuiuAIAIS AN uaz 3) Teyaninuduiussening
gaumnil uagaviitonssa anuduiusiiseauliddgy
0.05 A1 Pearson Correlation ¥84 NDVI iy -0.222

ndnfAe Argun)iuUsunduiuAAvlnanss fe
M131991 3

A15197 3 ANANNFURUSYRIERLUSNS IaveteINA
TuanwazisrIANnLoMUUAINE

o - H/W
AU AIULIIGU
Ratio
- Pearson Correlation 1 —.555%%
AIULIIAU
Sig. (2-tailed) .000
Pearson Correlation -555%* 1
HW Ratio
Sig. (2-tailed) .000
- Pearson Correlation —-.564** .268*
gl o
Sig. (2-tailed) .000 015
Ayt Pearson Correlation .240* .094
NI Sig. (2-tailed) .031 405
N 81
5 R oyt
AUT ouuQ |
NYNIT
- Pearson Correlation .000 .240%*
AT
Sig. (2-tailed) | -.564** .031
Pearson Correlation .268* .094
HW Ratio
Sig. (2-tailed) 015 .405
. | Pearson Correlation 1 -.222%
guugll
Sig. (2-tailed) .047
fudiny Pearson Correlation 1 -.222*%
WIT0U Sig. (2-tailed) .047
N 81

** Correlation is significant at the 0.01 level (2-tailed)
Correlation is significant at the 0.05 level (2-tailed)

v v
]
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o
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