ISSN 2822-0358 (Online)

JOURNAL OF TECHNOLOGY AND INNOVATION
UTTARADIT RAJABHAT UNIVERSITY

%
TRIAL

S\
a v} a 1Y) [ a ¢
EC 'quafﬁwmiuiﬁﬂLLag‘U'Jf"lﬂiiﬂJ HNINYI[YINTVNE) AR IAAL

W RAAERIAT

Vol. 6 No. 1 January — June 2023

U7 6 atun 1 uns1Ax - guieu 2566

i/JTI URU

Industrial Technology Uttaradit Rajabhat University




AZTINIULAZNBIUTIAUNGNTT 23a19ALUlABLAZUIANTIN UM INBNEETIBA)aNTANE

RRLER AnzmAlUlaganamMNTIN UnTINeRETUAensAnG
A3 a3NIUR
UFIUBNT JOIMEANTI15E A9.AUA BUIA
HYIUTTUNTNT HYIEANENT1A158 AT.ATINY AR18YY
HYIEANENTIANTE AT.NYIUT AR
NBIUTIUITNINTBUBN nagusTAISMIniely
Afshnn asousny Jyauiand  univerdededdng 36.05.8d5¢ duduns UMYV ansAne
A.A33TY A3 wnneaeAaung IA.AT.AMAY LA WNINe 1R gnIRng
573308 WS UNINIRYTWAYNITZUAT  TA.DTUAY YRge UTIMEIRE 1B 9nsANE
3A.05.a8ln5 deiisezia wingaemnalulad wAi.a3. U3 ausumednd UMY TIUAY gnsAng
wizeundmIzuRTvile  HALAT.EWNT AshU WNINe1REUgnIRng
37.05.8891 WU unTIngdegedivl WeL.os. 0ARNA WY WM anshng
IA.AT.AYR WU UMINYIRUULIAIT HeLAs.ornIte adediasy  uvninedevigenshng
57.05.07 Uiy UMVINGITBULTAS HA.ATITA N5zNIA WNINGREYgnTRne
57.05.05 gadsd U INYIRYULTAIT welLaudn avila WTINeNde Ui gnshine
3A.03.Uund f3toy WTIngdeInwudin
56.05.55Wn NsLa3ey winerdedaling Angaiuayun1sAiun1TInNinA15a1s
se.03. 958 nomIng WIMER 51947 weanyulien waviv unIvedesusigansang
uASENSSA weAndnes Bufians WNINYRENUA R IRne
57971085 SyaAIseu andunalulaguyuiu
.AT.NIY NIRTIEY URTINYIUULIAT
56.05.U5285 g3uns antumnalulagunuiu
ue.as. v igds Audes UPTINYIRBULIAIT
HA.AT.N0) YTAINT UATINYITULTAIS
He.AS.wed Tane WIS 5104
AN
AR ATEI RIEATIIE UMNINYTUTIVAL e
Ne.san5e) Wamudunind  andumeluladunuiu
HA.ABUF UINU W IneaeTvAna1UN

o

Inguszeed:

doffssimeunsunanudde unednns ddauamissiunsinsananaagnssunsivsiaand Taefidenasouaqu
endestuanAdeluaan meluladgnamnssu Imnssumeans aving1n1s nseenuuy wasuinnssu nermaniuazmelulad filuld
Usslonifuguuuagyioady siudsnmAdefifimsysannismansmeimidmnssuasmaluladgaavnssuluamiiiedos
N3EUIUNMSRINTUIUNAL: UnARTRTalS U sUsEiungnsInand 3 vy
drdinanu: fh891u5anTINnIg Answalulagaeannssy uningdeswdigensing auudulall duaindg

unaiesnnsing Jmingnsing 53000

fvuamseen:  Jay 2 atu Ao atuil 1 senihafiounnsiau-guisu atiufl 2 ssuiafeunsngiau-funau
dnwauzumar: Foshinemsunslunsmssulmndouniefedlleglutuneuiinsaniiioifuivemsansuiodsiaioy o

S o ca v a v &
unanuiasiuviludedaiiuvosfiliouvini
Wewszsendugiulnveudenanangringla fienaauinduainunaruiy

eXe




d1591NAUA

Nsasealuladuazuinngsy winedesvineansing 97 6 atuil 1 unsian fa fquigu
2566 TingUszasALil of fuvaaunsunANIde unamAninig fAflqanmlaeniunisfiansan
MnAugnTIINEMTIRand TnedidomasounquiAeadasiueuiseluas waluladamaimnssy
AmnTIumans awingin1s N1seenuuy Laguinnssy Inemansuazmalulad Avnluldusslovd
AugNvuayiesdy udenuiteddnsysannismansniesiuimnssunasmaluladonavnssy
TuauiAsades deun1sifiu nasunniuagldfunisndunsesangvasnurdluaudy q
ilelidesiuindunanuiiiinunin aumslésumsifuiausmhlududsisdonsdunnsls

donlunsansatuiisznoudsunanuide W nsfnvinisssuiseinimdaeissssumni
AT URIATNNEIAEAIERUUTINDITAUNABIATT NTAANYILUVTIUNAT LAZN1TOBNLULUDIANY
aumssuinisvieadion Saviadumanes

luunvesnesussansnis sansmaluladuazudnnssy uninerdesivdgansang
veveunszAainitennviuiueggs fdswnmnuninsuiiedfan {vssnandmnviiuiidoaas
natlunsUszdivunanny uagliruusiilunsusudsademunanulidamnin uarluleniadl
voldyrugendauls dunarameinAnnisiesuide WedRuwlunsaamaluladuazuinnssy
wnedessigansang Tuatuse 9 U

- o’

J9IANANT1A158 09.17UA BUYIIA
UFIUNTANT



#1508y

UNANIAY
B 5AN®INISIEUIRINIARIEISEIIUYTIREINTUDIANTINNB AL AELUUIIABIETAUNA

91AT NSUANYILUUTIULNAN
QuUINT JUGN) §317d 1895A supdl Lileuiles

" mMseankuuUesANNaianIsTuinvioniey Faminmunanes
dundand Uugn wolsssu aiseAIng sune lenves @l uasdunslne
alginiud Tuals wuws 1deulsy

14



Uit 6 atiufl 1 uns1ax - Sguieu 2566 ‘
Vol. 6 No. 1 January — June 2023 =¥

i

N1SANEINISTIZUIYDINTANYASEITUYIRE1USUIATWN DAY
ABUUUIIADIEITAUWNADIAST NFARNEILUUTIULIAN
THE STUDY OF NATURAL VENTILATION IN RESIDENTIAL BUILDINGS
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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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Educational Version uayfaAn1svageusiiesas 100 tienavesnisnageuiinnuiuguaznin
NANSVAABUTALIY NTUATINEDUNISULARTiFAvvesa Mundstealn vuinLassIuTede
udsmudraunslusaznsueneimsivanadutauning vnistufinnanisvageudnenin
MM355UN0INARILITETTURFIN A 5 LAY 6 INTUINITHIAINITUARINALLINIINTINaTD S
Aszuaa (Air Flow Pattern) fanwil 7
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(A) NMIWLUUTIADIANTAUNADIANSLUAUTY 2 (@) AMLUUIN@aINITNe@au (CFD)
AN 5 ANLARINIDENNANISNAFDUANEAINNITIEUIEDINIANIYITTT UV

ANV NanadeurlAuEsUSInsresn1ssrUIse N Aiie T RLBNN1TIAT I
fufinsszuieonalddamuundedy Snadanunsaiuiinisusnzenasveadlununaafidnm
wandlifuiamusiauiunnasseninsefuiudy 1 uasitudu 2 SnidiuBuresenasdinasie
MI3TUBINIATILITTITUTR Fan Tt 6

-
(N) NNFALUUINBBIETEUNADIATS (BIM) (@) AMLUUINABINISNA@aU (CFD)

2NN 6 NMNNNSNAFDINTNAALUUUILENNIAINNAADUNITTEUIDINIARIBITTIIUYIR

2NN 7 LLEWNﬂ’]iVl@a’eJUﬂ’]iiSU’]EJmﬂ’]ﬁﬁ’JHagﬁiimﬂauazgﬂLLUUﬂ’]ﬂ%aﬂJaﬂﬂizLLaaiJ
(Air Flow Pattern)
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NEILATIEVUSEEIUNSSEUIEDINARAEASESTUTRNG 8 TiFt 91NTUSUNSUFAUIMNAAERS
vo3lua (Computational Fluid Dynamics, CFD) wanamaidunmiiannsadaslunsyuiunisindula
Fenfirwesonsidursaulnelinanisiasieignenin wielinanisnnassdmauludeeada 5ol
dlgnrsAruarnianudnnisuszulananin (Image Processing) Fadunisuse £eNALTIIUNIg
‘Uivmamamwuq ImamEJ‘Uammumﬂumawummaqmw Ao ﬁmmwuuaamemaiuiﬂmwmumu
Funmausiizenin PNMTIONNYA NLsazAIMdANIaE L@EJ@W]Lmﬂmaﬂuwﬁmmmmiﬁfﬂu
miuaﬂﬂmamumaﬂLLmaumwim (Leamsaard, J. & Fuangpaln T., 2015)

Funeuiarinmilawisuisudndruvesiuiinisssunedeiasssuratuiuiionns
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YOINN RONWNNITIAT IR MEVDI1A5TITINSITUIBeINIAlusE SuaLLEIRD SYuNINAIn
1 fom w0 0.515 wasAeIunit esanamnsmeassituiinissyuiedeissssumnavziluaia
2707 Avdes TUaudsduns sy wauidmuslunnnsmeassiewinismanuazBonvesnin

a

USUAMINANINEYINITIAUAUAINUALLDIANTNINUATUAIN FIVIN1SIERaNNTITAEU

Ly

UyalAlanseed lngiusouiisuiuinisseuigen1aaleissssusfnuiun1glue1asnivue

<

v

AIANNT (1)

o Area Natural Ventilation (ANV)
Natural Ventilation (NV) = X 100 (1)

Total Area (TA)

le Natural Ventilation: NV Ao MufinszuneenedEISssIuYA
Area Natural Ventilation: ANV Ao SuuRnwaiiuivestuiiinisssuigennie
P05 IR
Total Area: TA Ao Sufinwaiiufivestustaun

gnvneLUIeUIEUTREAENNTIEUIEDINARILTEETINYIRVEIDIANTHNDIAEYIY 8 TiA Lagyin
n15es1ziadadulalfenianinisseuiee1n1ARI187355IINYIRVBIRIAITHN IR NA NN
e luldudeyauszneumssindulalunisadienasiegendusialy

4. {an13AIUNT

HANAABIILATIZINITIEUIEBINARIET5555URTTITN 1A 1UAIIUSE AL wazfiANnIg
AT LAAUTIINE ALAUNTTAUUI UL UUTUINIRD A5efirvesonasiiEsadmiidas
nzunnidesliifioliiAndnenmnnsssuigenniameisssmma uasefuanuiauiiegluanioy
Waueld Suanisaaesdanisnsi 2
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AwkUaugun 1 Ununnn (Plan)

AnkUautun 2 U (Plan)

susuunsianisiviavesay

E E

= NANNAN
NANINAN g 3

N N
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s NANINAN
NANNAN 3 S
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w E w E
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AnkUauTun 1 U (Plan)

AWUauTUN 2 Unumnn (Plan)

sukuunsinanisiviavesay

(Air Flow Pattern)

Anwdaugun

AMNLUauTun 1

w E w E
O, - Hennaan Z
N N
w E w E
Sivrrscirt < firnnean %
N
E W E
FiANNAN
S
N N
W E W
NANNAN FAN9AN

AMnwUauTudn 2
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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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BOARD GAME DESIGN CREATES TOURISM AWARENESS
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unAnge

uifenisesnuuvuedainuaiianisiuinsveaiisidmindunanes finguszasd
Tun153de 1) ilennseenuuuuedanuadeNsfuinsionfisdmiadunanys 2) edsuidy
anufianelayanaiinluiiidevesanuairsnisuinmsieafisrdmiadunanys annisdunsei
Poyasautulunszuiunisisenuinmslduedanuuuuinunszaulasldiuguniniining
“Tokaido” weenuuututnud “Trip Tour KamphaengPhet” Lﬁaqmﬂlﬂugﬂl,t,wuai‘mﬂmﬁLﬁu
mMsUssnduiussunisvieniisalasnss Inenavesnisesnuuuinaldiinsdmun sULuUNsIEY
waznAn1 Mdenlestunisadnanisfuisunsvionelundyusg q Tudmindunanes lid
szifunisadienissuifumaniauszing Tausssnemnnisiu veafisedn anuiididgy e
Uszimans wazuvawiouieamesssunaludmiafunanys asiuvesnude Wunuildinm
Tumaidutszanm 40-60 unil wuassay 4 sou shlinsiuidunmioniiodluusasadsiiaany
nanvatslukdazsaunIsiausarannsadgiauld 2-4 au ngninilududeu wun1sujduius
vosfiau dnsldgnuind valvalnefiauazldlinisdniinsziuazinanagns sanienisiud
Frunsvendiealunden q fu ieflagsiusiunisalunuiiierdestunisvendieiludnda
Aunswsidaiazuuugs dsazdudrfanawivuzduluing a1nsvilunaassiauazinna
funguitivng lanaagumsussidiumuiisweuaymsainanisiuim oo ludmindunans
oglusziuann Aeaden 4.49 dmdosuuannsgiud 0.71

ANEARY: N15DBNKUVVBIALNY, NMTTUINITHRLNYL, vasANNTMTAMILNINYS

Abstract
Research: Board game design creates awareness of tourism in Kamphaeng Phet
Province. The research objectives are 1) to design a board game to create awareness of tourism
in Kamphaeng Phet Province 2) to assess the satisfaction of the general public with the board
game to create awareness of tourism in Kamphaeng Phet Province. From the synthesis of
information in the research process, it was found that a board game should be used using the

rules from the game “Tokaido” to design the game “Trip Tour KamphaengPhet” because it is
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a board game format that focuses directly on tourism public relations. The results of the game
design have been determined. Playing styles and rules linked to creating awareness of tourism
in various aspects in Kamphaeng Phet Province. whether it is creating awareness of traditional
festivals Culture, food, souvenirs, important historical places and natural tourist attractions in
Kamphaeng Phet Province The highlight of the game is It is a game that takes approximately
40-60 minutes to play, played 4 rounds at a time, making the perception of tourism each time
diverse in each round of play. And there can be 2-4 players. The rules are not complicated.
Focus on player interaction The use of dice allows players to use analytical thinking and
strategy. Including awareness of tourism at the same time in order to collect cards in games
related to tourism in Kamphaeng Phet Province that have high score values. This will be the
measure of the win or loss in the game. From doing it, testing it out and measuring the results
with the target group. The results of the satisfaction assessment and creation of tourism
awareness in Kamphaeng Phet Province were found to be at a high level. with a mean of 4.49

and a standard deviation of 0.71

Keywords: Board Game Design, Tourism Awareness, Board Games in Kamphaeng Phet Province
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AUNLNYT

3. YBULYAVBINTTIY
3.1 YBULYARIUNITRNUUY
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1. Usgns loun deyanie
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FDEYNLL VUL (Purposive Sampling)

Angrfuussany

9
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RugiinenfuueianuUsznmnunisn 835N 154y

9

[

3.2.2 Usgnsiazng ui08 101 oUsziiuuaz naasaduves anuaien1ssus
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1. Usganns Loun gmsanasdiinuniseansuuuasany
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WUUULBeY (Accidental Sampling)

P 16



Ui 6 adui 1 unsiey - Tguieu 2566

Vol. 6 No. 1 January - June 2023 m«_a‘f

4. NFAULUIANTUNITIVY

Iumi@@ﬂLL‘U‘U“UE)iG]LmJﬂiNﬂﬁi‘Uiﬂ’li‘VlENL‘VlEJ%NWJ@WILLWQLW‘U?IUF%QH mwié’ﬂmﬂiau
LLu’mmmumiaaﬂLLuumwuwmiaﬂm% mﬂiuﬂﬂm“lmwaimamﬂaammmﬂiummmmm% fail
(utfatiusi inodnd waguns rwasiius, 2565)

NFOULUIANATLNITOBNHUVUB AN

1. pupuasnluniseaniuung

2. frudeuluuazninesnuiinrandladne

3. gmuanuaynawIlun1sauny
5. ANsANIUNUITY

FFnnsendumsiseiioussgingUszasddedn 1 ienisesnuuvuesanuainanisdus

Y

Q

NSV INYITIRTANLNILNYS
Yunauil 1 nsduazideyaaldluniseanuuuuainny

a A a dll IS

ISUNMTBRNKULATENEIENTITY tauA eSeslledunsiendeyayigiuavugunll wn3esdle
) o = v a a

Usziliuguuuulnegnsenandl wasiesesdisnuuyssidiuanuiianela mntuinisfinudeyanisnd

a ]
~

wasUgundl lnasiuiinudeyaisiduwuiniweinisesnwuuueimnuasnenissuinisvieadien
Fardpmunanes wagimsasudeyannnisduasigvideyaniegiuasUgunl

M19199 1 MIFUATIENFULUUTDIUBIANL UTLAMINUNISA IngTuunuesanuaNanyugiugiu
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LNNNTZATY LANNISA LNUABURIADS \nudiatia
1) Monopoly 1) Exploding Kitten 1) Gwent 1) Werewolf
2) Splendor 2) Point Salad 2) Team fight Tactics | Online
3) Tokaido 3) The mind 3) hearthstone 2) Spyfall
3) Uno!
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1) Sagrada 1) The mind 1) Avalon
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3) Tiny town 3) When i dream 3) Spyfall
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