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Ing/ (Big Data)

Abstract

The role of Artificial Intelligence (Al) in modern architectural design and construction is a challenging
and highly interesting contemporary issue. With its systematic capability to learn and process large-scale
data (Big Data), Al has become instrumental in creating accurate 3D models and virtual simulations to test
design possibilities prior to physical construction, thereby reducing risks and errors in practice. Furthermore,
Al assists in analyzing in-depth data from various sources to optimize the design process for greater suitability
and sustainability. The application of Al in architecture not only enhances design and construction efficiency
but also fosters the creation of unique design forms, utilizing Machine Learning techniques to explore new
alternatives. Al also plays a crucial role in designing structures resilient to disasters and in analyzing complex

data to uncover relationships and patterns that are not readily apparent through conventional analytical
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methods. This article aims to review and analyze the role of Al across critical dimensions of architectural

practice, and propose guidelines for its application to serve as foundational knowledge and inspiration for

future research.

Keywords: Artificial Intellicence (Al); Architectural Design; Architectural Construction; Virtual Simulation; Big

Data
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ﬁmﬂsglﬁaaﬁuaquuazﬂ%’uﬂqmwmumsaammiﬂ,u

naye AU LYU NNTETNUUUTIBDUTIVIUIY NS
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fjmawﬁézjyazga n1sasvaTIALLIAaluY waznsLita
Us¥ANENINN1500NIUY WONIINT Al ﬁqﬁwiﬁwwé
awu’liﬂa;ﬂﬁaiiﬁLLazU%’UﬂqqmiaaﬂLLUU"LGT%@L?J
fedu Tnsnisluiedeadle AlLfioasnsuuAnuaznis
ponuuUfiannsnUiuasulanuanunainis snv

Al fagnlylunisiesgnuazUseiliunaniseanuiuu lag

mﬁsgl,ﬂ'%'aaﬁa%Lﬂﬁzmagauamwﬁi’ﬂaau%ﬁmw
Wemelunisinaule lufisunuasuulainssuiuns
PONLUUWNTY LAdINansENUAeIsn1s¥ILYes
anUdnuazineenuuunle Wy MSlinsEuIunIs
ponuuUiAuLLUELarsInE8 T U uaznsida
Tomalufnnsesnuuuiiasneassauasiuianssuann
Fu 111, [12]

2.2 Unu1nve9 Al lun1seanuuunulfn (Al'in

Conceptual Design)

Al FE U BUTE N385 19855A WUIA AN
amﬁmaﬂﬁumﬂLﬁuﬁﬁyaamﬁ’aé’aymmyml,l,azmm
Fenmgaiusvesaauinidundn iﬂzjﬂizmumiﬁ
GFJ’ULﬂ?{auéjaa%a;gat,l,azmsﬁmm

® Generative Design (N13599nWLUULYA
#319855A8AUR): Generative Design 1unsly Al
Lﬁ'aﬁﬁmmgml,wmiaaﬂLLUUﬁ'LﬂuIUIG}yaﬁmu
Un1e1a (Design Space Exploration) Iﬂﬂﬁﬂmﬂﬁqw
wmwesuazimneiisimualy wu fuitledes ns
$UUATESTUNG warTesinnulAsEse Al 9zdsae
Fudenuatewuuuule og195905 Fundenin
mmamﬁaﬂuaﬁwwﬁumia;ﬁﬁﬁaLﬁaﬂluixwLam
Fendu melnanuiinaunsoidensuuuuiiaiianie
ihluiasesenla

® Image-to-lmage Synthesis: A5 oade Al
aﬁywmw (Generative Al) U Midjourney #3e Stable
Diffusion laeunwelutuneunsasianmsauuain
\Joemu Tnsnislawamnu (Prompt) nieamsteaney
(Sketch) Lﬂjwzjuaa,ﬂaﬁawﬂjyﬂ vlnanunsouasuufnd

faludaaulnnaneidunmiiauas wariiseazidungs
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lnogesings wvannatlunisasinndiauouas

ﬂzhaiuﬂ15?1'aa'1§l,l,uaﬁmﬁuqﬂﬁuw
e Style Transfer L& e Optimization: Al
mmam’%‘auggﬂLLwamﬁmaﬂﬁmmamﬂﬁﬂm%aqﬂ
afonnsg LLasﬂiﬂgﬂLLUUméﬂfumﬂszqﬂﬁ%ﬁ’ums
gonuuulny (Style Transfer) wonniideannsausy

99AUIZNBUNIT9BNLU (Optimization) Tndennass

fluanunesnsvasylylae1saziden

2.3 unumves Al Tun1simsiziuszansamunaznis
31894 (Al in Performance Analysis and
Simulation)

MsAswlszansamuasermsiiutuneudily
nauukarduTey Al laleangieLsInsEuInsiv
iUt uazsInEB Y

e Simulation wa Digital Twin: Al 1% 814
auelvgyuay Machine Leamning lumsasiauuusians
\aiiouais (Digital Twin) 1841715 LiladaasmgRnsy
A9 1wy nslnavesennta nslandeaiy auseu
LarAunUNIUAefeRTR n15sranunaniiany
wugganBmasuauuuiaiy warausarila
Tuduneuniseenuuuitesmy welannsawnledaym
auUszansamlaneunsneasease

® Optimization for Sustainability GRETRIEY
UszAndamiieannudsBu): Al annsnlinsenteya
Aerfuanmernia Jan waznslandsnvluefin e
LLuzﬁﬁmiLé‘aﬂ‘Lﬁgi’aQ N1952194U2871ANT LAYANS
89ARUUTTUUBIAST Yr8aan1sle naeeunay
NANITNURDE WA DY Juidwes esfledrdglunis
SU"ULﬂﬁauamﬂ’mEJﬂiiulﬂajLJmuw Net-Zero Emission

e Structural and Risk Analysis: Al Qﬂﬁmﬂ%
Tunsinsiznlassasiidueou Tnslawzesnadly
A1un15eenwUUlATIAS 197 411150 ABUAUBIN

WSIF UL PUNS oA UNUR N1sAAs1zuANULdsaly

1A59NN5N0E519 LU NsAuwaanudululadiaziin
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2.4 UNUNUBY Al 1Uﬂ’]if1'€lﬁ”i"]~1LLa&’ﬂ’]'iU%W’Ii?alﬂﬂ’]i
Iasenas (Al in Construction and Project
Management)

Tudunaunsneasna Al funumddalunsiia
Usedngnm anudaensiy LLazamTunu
° Automated Construction (n13
rea¥1adalul®): Al gnilulyauau usuA LAY
W3 eednslunsieuneasns wu msiuw 3 37 (30
Printing) d1v$UTUEILE1ANS N38N15AARIIATIEIN
sgrautuglnglyszuutinienie Al vaeiiuaang
snSauazanmiuidssmumLUaenfeTe sy

° Predictive Maintenance (n 1§

Urgednundanennsal): Al lyveyaainduimes (oT) 7

9

a

faddluormsiiieruneanudemensennuaa
YOITLUUAY noufiaviinduass virluauisaana
LLmuﬂﬁ%uﬂﬁﬂcﬁT@sJ'NLLaJ'usJ’WLLaWTwmﬁ analyang
Tunsgeylvgylussezen

° Construction Progress

Monitoring: Al @131503LA51zAN M 89N TATUNS 8
naenwsdaluiiuiineasaiterisudisumuaumn
939U UUI1a83 BIM (Building Information Modeling)
Gzhaiﬁ;iu’%mﬂmaﬂwimmsmzqmméW%Wﬁamm

o Yo <
ﬂmmﬂﬁﬁ]ﬂ%ﬂﬂiﬁﬂﬁﬁ LLa&‘JLﬂu‘EUﬁiiN

2.5 §aog19lUsunsufild Allunasinerudiu
danUnenssy

1. “Veras from Evolvelab’ @® 1Usunsy Al
Lsutnes nwas auas dlvduannvnenssy Tny A-
powered visualization %38 n1511 Al @319855A AN
nazUsudannluisies tdulusunsuasulv iy
Autodesk Revit 139394 2019 — 2023 9119 Evolvelab
Invaseimaaoslvlesls 15 Yu S18an 55U o
[ieq 30 N RS 1eavtBunnIn 768 x 768 Px AN

ULUUTIUIBU MSa518d Aaursassuinasninlaly
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119 LATLSUMBTEANTIUAUDY 4 AW waNSIE1LT

Uuumeswazidenninlagadis 1334 x 768 Px anane

Metsndenansadenussernmeiiaiy Taun
Msiswnesamaieluenans ,muﬁmﬁﬁ%wzﬁw uay
aulal NMIATNUTIMATL UTuSou videnuen waz
MSLTUABTHIEA (Aerial View) ilolaTunLaLT39N

g9y

&Q@@i‘@!&é — -

SUT 1 uansiheensnisvauwadllsunsy Veras

from Evolvelab’[13]

JUN 2 uaneieg1ensviauveslusingy Autodesk

Forma AU Revit [14]

2. Autodesk Forma +Jusguu Cloud service
ﬁﬁﬁagaﬁuﬁaw?q ulalunsasns Conceptual Mass
3999175 LHBALASILNAIINTOUIINUAR LEISTTUVR
firan #lu N15¥0 semi outdoor nslandsuesny
wioidsasuniulaesoudienatingu nasly Autodesk
Forma SI”Jﬁ,m”U Autodesk Revit aﬂllﬁﬂ?f?&ﬂ‘l;ﬂ’]i
sonuuutaviaunluaa 3D vesdsneasraduldle
oonsiiUsyansamuntu Tnstanizlunisasieuas
U%’ULLmswazL?J'UmsuméauﬁLﬂu‘ﬁugmﬁamsmLwiaﬁ

aansafiunalewmalulad 3D printing lalasnss U1
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n5al Autodesk Forma 8199 28lun1seenuuy
wuusasndosmuiiannsadilulefu Revit la videly
Juedesiforasuluniswaundlofiouan iy
mmaaﬂﬂayaasz‘m'Nmmmyaqmwawyiﬂjyﬁ’umﬁ

aNLUUNANLNSaNANLADS

3. D5 Al @ansadniviannmmse Mass A5179
fis100nuuuay uazly D5 ALy Generate nw
Perspective WD Lay-out ‘ﬁuﬁ VBULUR Lhyﬂﬂid Lﬁa
u inspiration lumsesnuuu D5 Al nawalailow
Taifsonmns M%E)EULLUUE)’WW?LLE:’J

TUsunsu D5 Al w3e D5 Aeunanvesuiily Al
Tunrswauiwazdnnisnulasenisaardnenssuuay
ﬂlaaiyw (AEC - Architecture, Engineering, and
Construction) Iaglay sfussmunislymalulad A
iieLinUsE AN AluNSEUIUNNTEDNUUULALNBES S
Seflamandivanuasitnanensvinnuluasmadal:

1) A5ODALUULUUNINIEATN: D5 Al @13150
Ty Al 985 190UUTIa0 AT LHUT luT unaunls
panuuy vihlvaiunsannasuazusuunlelasasisla
neufiaziinisnoasnease

2) N159AN15LATINNG: S¥UU D5 Al ﬁfaﬂiuﬂﬂi
MAUNULAEIANITIATING TINDINITIAATINTNEINT
LAZNIIATIVEDUANUAINUYDILATING

3) pssravLarnsNndey: ¥aulun1sasn
$1aBILaTNSIR@BUANTNLINGBY LY AMUaBnY
warAudiy

&

a) mshasevveya: v AllunisTiesey
voyadednifiolnarumarlafiduieatunisleiui
waznslonululasansanen

5) mimmmsaﬁmzmmuﬁmﬂmm: J¥Uu D5
Al wrglunsaanisadymidululawaseielunns

MU TNz AN

4. GenMEP L umanauasiaiululusunsy
Autodesk Revit [ngag1uunT0enuuUITULATaINa 111
T wazaruusgUrdgvrAuia (MEP) saonan o
1IATFIUYBITTUU BIM ndreenawy 1ileluina 3 73
y9991A751Agnas 199 ululusunsu Autodesk Revit

FONALITLATN GenMEP 22@1115009NLUULUITEUU
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i lulsnaoimslalaesaludfumnaedueasid
sUnsaendugou Snvadaiulalamenioaslnves
aulwriimnduaslifugeutuviorutuuuueuns
ponuuulalaednludfAdfenussquvanevasnis
aaﬂLLUUL%ﬁﬁiia‘;’N (Generative Design) ﬁ%aWﬁLLag

lalyszuunsiseugiiieAnauuuinianmsieuidull

Tagadunadenuianvinlasinisa

TR R - A— ;:,—-—4_;,,:';—‘-3’5;&;.--;1-:&.@ =
L) » ]

g |

JUN 4 uansinognsnsyinauvedllsunsuy GenMEP

Synergysoft, [16]

5. SMART CONSTRUCTION Taaus ¥ %
Komatsu (Iasind) unisuananmauniminyes
nuluguues 360 097 ArensULRnAmA8TasY
Uszneufulumauuu 3 Hf sufiaiufinnsiedeulnm
suaqmgwsj( \A3039ns LLasi’mqﬁuﬂimﬁuﬁﬁaa;ﬁmw
Soalniiieanauianainlunisinaumunlen sy
apeiiUszanSan

TUswnsu SMART Construction Lﬁuméaﬂﬁaﬁ'
Talunisdanisiasinsneasnsesnalsedin Tnawwulud
MsUssiansnuneasluiusEansnmannty Tay

nsluwmalulagfiauisafinniuuazdnnisveyanis
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noas1eluun oz unouvoalaseins SMART
Construction ﬂhEf[,uﬂwsﬂ%’uﬂqqmsﬁ'amﬁsmﬁa
funuuarnisiansveyalndanuundedowasiuade
uaﬂmﬂﬁé’qﬁasJammmq@yLﬁml,amﬁummﬂaamﬁsﬂu
Iﬂiﬁﬂ’liﬂlaﬁg’]ﬂfglﬂﬂ’li@li%]ﬁaULLﬁSﬂ’JU@Nﬂmﬂ’]‘WEUEN

$UBYNNHUTEENT AN

JUN 5 uanwiegensviauvedlusinsy Smart

Construction [17]

2.6 agduuInievasnsuszendld Al lunsesnuuu

3 v L
u,azminaaiwmuam{]mEmssu“luﬂafguu

1. n1suszgnald Al lunirseanuuy
aandnenssu

1) MIanauuuaewaznsaesaiio
939 Al ganUanlumsanauuuhaesauianinm
wiudgauaznsiaesaiiouaiaitenaaeunuiuly
laveaniseenuuunauiiazasiioasnsais nislyeu
uiinsannuiananalunIsooNLULLANIINDATS
warludruveanisassuvudassaiousis uiens
'3Lﬂiwﬁ{a;ﬁaLﬁamié]’mﬁﬂaﬁ'awaqaé’wﬁw%’wéuu
Taniadion (meta verse) vionisasuluiiu anqluiie
aﬁ’uauuwmﬂumﬁmiwﬁﬂyagal,ﬁami@]’mﬁuh
amuluanminseuadiou [18]

2) ﬂ’]ﬁLﬂi’wﬁLLazﬂ’]iU%JUUﬁﬂ’]iE]EJﬂLL‘U‘U
a3l Al an1Uinanunsndin s eyaIINLYA s
AN LU NTUATIZNANINDINE AVNIAL UATANT
m?{auim“ums;ﬂuiuﬁuuﬁ iieusuugsnsoanuuuln
WanzauayS BNy

3) NsPRNWUUNATNATIALAL bt Al

STJ I MsATImeAEniazmalulal wivendumalulagsuaan g
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aunsnmpaTIasIAgULuUNseanwuuiilumieulas
lnglymaiianisiseusvean3as (machine learning)
wiedsrvrnudululaluug lunisesnwuuiuyvees

luwmeiinga

2. n1suszanald Allunasneadneeu
danUnenssu

1) NMSIANITLALNNTIMHULATING Al
annsorelunisdanisuarnsneuaulasInsnease
Imamﬂmwﬁ%@zﬂa@hm WU A15196987 SUUTTLN
Larnsnens 1t elvnisneasruduluey el
UsednsnmtazassniunInuaLal [19]

2)NIATIFDUKALNITAIVANAMAIN Al &
ﬂ”llJ’]iﬂﬁ’liﬂI%IUﬂ’liﬁi’Jﬁ]ﬁ@ULLaSﬂ’JUﬂMﬂmﬂ’IWﬂJaﬂ
A3N0Es1 M85l lASULAZNITILASIEUATILR B
U5zl uAuAunu1LarAsIadeua LA ananly
ﬂ‘iS‘U’JUﬂ’]'ﬁﬂIEJa;N [20], [21]

3) MsifiuUszansamlunisneasns A
a1u150928L A uUsEANS Awlun5N9E3 19928015
3meﬁﬂduayjal,tazmsvi’wmamwmuaamﬁ‘uaai’aquas
UI997U Lﬁ"aJaqh”umimgmﬂuzi’ﬂiuﬂﬁsuauﬂ13ﬁaa§1a
LLasamﬁquumimﬁm

1) luaiuresns i TgruarnsUIulens
sonuuulndefunnniy uienisesnuuusTUUAIY
FefunarUsyndandseu n1sesnuuueInsi oy
Inglangluusunvesusendlne [22]

5). lfioatuayuiuiAnveansussynals Al
Tunsufuugeoasii eusendandsaunagnis

aankuuldananmsiusudsule [23]
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A19190 1asunisussynaly Al vef volde way

yas11n
UNUIMENALY Fah Jaide/doinn
294 Al Tu (Advantages) (Disadvantage
danlnenssy s/Limitations)
Generative A1TIvnaden | - 1A
Design (N3 nsoonuuula | wilaluudun
DONLUY wanvanenay | einusTIy
WiIAR) 590157 uay
- aT1ATIA quvemans
Ukl Yoy
1p3 ~ poruA
- Usulmmnzan | wsifimesd
MUNSTARTT | UaudIge
v - Hadnseng
Frennamnly
%égaﬁﬂwu
(Training Data)
GHE
Performance | - tiisA) - osluvoya
Analysis wauglunis Input il
Giasren $raesmsle ANNTNEIMAL
UsednBam) | wasnuuay AU
TAssasn - farlranegs
~anpudeddy | lumsiag
NN599ALUY syuuduTes
- aduayung (IoT) duiu
penuuuiienny | Digital Twin
Febu - pudutey
lunsinuua
mMyaTIzve
Al
Construction | - wumnuidauas| - vesainms
and Uszavsnnly | nguaneuas
Management | nnsneass (i 1A5FIUFNTY
(msﬂ'aa;ﬂq) 3D Printing)
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UNUImEaIALY Jah Faide/dadnn
84 Al Tu (Advantages) (Disadvantage
aatnenssy s/Limitations)
- anAY MsNeAs1e
RANaNALaY oludR
gURLe - ANUABINTS
- M35 $hwn Wseuitdl
Banennsaii Winwelly
inéjﬂg{uﬂqu N13AIUAL
walulag Al
- udesnny
ANUUannnY
suaqsgayja‘[mami

3. unasy

msé‘fnmﬁymﬁLuyumia"wmwwmmaq
ﬁzyfgwixﬁwg( (AN Tun1500NKUULATNI5ET 9
aoImenssuadelay oy Al'laSunssensuandu
weluladfidanuanunsalunisuudsanszuiunis
aamwuLLazr{aaéywamﬂmamiua'&J‘Nﬁﬁ’zJﬁwﬂ”zy Al
'mmaaﬂizmamamyagaﬁuumlwﬁgLLazeﬂ’UszjyauasJN
590187 vilvananseaseassanuuautaslassas o
finnuvannvaneuazdureulnegnsiiuszansam

Yonand Al §eanunsasnanaIunsalLaL
Usudgemseanuuvlaessivszdniamliaglynig
AnszmoyauaznIsiaenaiiouads (simulation) ¥
Tnanunsadssidunadns wazaudululavesnis
aammwi'ms] lﬁaéwgﬂﬁamazmm%’g falunaniy A
é’ﬁﬁwmwe‘i’]ﬁ’zﬂumﬁmiwﬁsﬂu@gaﬁiﬁy%fumﬂLs‘fjuL%a%
LLaSLmalﬂ‘lTE)iﬂagu“] L 9 AUF LS HAZLUULHLT
0 lUdAIUIINMTIATIELUURLAY yannTde
TunsUszdiunnudswasn1snavausmadefivalag
AN331a8IEINUNITILAYAIANNSAINANSENUANSRUR
qu [24]

Jadnnauazauriinigluauinn (Challenges and

Future Directions):

1. ANUNINIEATUIS UGITURAZAVENS . Al
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A519A55A91491NY 0y AT 70 (Training Data) 4 4
neluAnmaunUavENE voIHaNUT Al d5197Y uay
mqmﬁﬂ'vnwnna%ﬂﬁﬁzﬂ.um‘umuﬁuwmmmwwé

2. mwmLmauuﬂmﬂiﬁ'ﬁﬁﬂm: ymanslu
qmammimﬁLﬁumymﬁ'wmﬁ’wﬂm' (Upskilling)
i ol aunsainausauiuad esile Alla ey
Uszansaw Tnglanizaauaiansalunisislane
(Prompt Engineering) LLazﬂﬂiaﬂaﬂumaﬁwéﬂuaﬂ Al

3. ﬂ’]‘iL%’lﬁﬂ%@MﬂaLLazrﬂi‘L‘Jﬁmﬂﬂﬁ: sty Alln
Lﬁﬁ]ﬂiﬂﬁ‘ﬁﬁﬁjdﬁfﬂgada’lﬁﬂﬂ’]‘iL%ﬂﬁﬁ%@QﬁﬂMﬂ?Wﬁﬁ
LLasiswﬁLﬂ@lﬁﬁmsgsmms (Integration) 581319

Liniig bITLLASTITALLITNNG p814l5508MD

Jaiauauue:

1. msamuluszuudnaddia: luifoun
amuluedesilo Alndu undsrufssvuiuiay
Uszuaa maﬁdya:ﬂa (data infrastructure) wazLA3 78
nsdeansfivasndy WelunisUssgnaly Al daa
noiflaauazBangu [25]

2. mm‘"mw"ma‘”nqmLawwmym Al &
Architecture: audngmsuioiindeuszerduiiiuy
n15l99UBaNAUIT Al LB Revit+Veras, D5 Render,
Autodesk Forma, #3® Generative Design Wi oLasy
Finwrnsly Al BsUFoRluiuanUin (26]

3. fauiadesiio Al v “wilaviunmesiu”;
msatiuayuieiodio Al fasgiuiunvesiud wu
Qfiona Tausssu viewgAnssunlvau fieasns
amﬂmSﬂisuﬁwmzauﬁ’ugﬁmﬂﬁy’m [9], [11]

4. dasuNTIveTLAEnS (Interdisciplinary
Research): 1T Al ufi Intneanuuy TAang uas
ﬁ’ﬂiwmmam‘ﬁyaga sufidonagimunluma Al i
wingAunuandnensslaslaniz 1wy N13e8NLUY
resilient architecture ﬁmauauawia climate crisis [8]
, 5], [27]

5. aﬁywﬂé’qmmguaxﬁaaéwmﬂ%ﬁd (Case
Repository): davhadansdidnwinisly Allulassnns

an1UnenITuITe nseNveyANAI NS WIsuIigunau-
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&1 iierduuuamisuasussiunalaluunnesnuuy
sula [1], 3]

6. BenEANUSITBSERUANA: @510AT09e
ﬁ’ue{wﬂszwmLﬁau,aﬂLU?{wmduia@'uazaaﬁmmgﬂ
a1y Al lusuandnenssy wu #1ulasinisves UN
Habitat, %15 01115 2 oA UunNIT Ne1a8a U
an1Unenssuseaulan World Economic Forum (2020)
Shaping the Future of Construction: A Breakthrough
in Mindset and Technology

JaLauaUULLTINAYNS:

sjwﬁauﬂuamuaLmem%maqm§ﬁmmsaﬁwlﬂ
‘IJS%QHG;I‘Z?LWQWGMU’lNﬂWﬁMﬂMEJﬂSSJJLLag’Qm’JﬂﬁlJ
poluluowanlaase Tassgauufinsiauwanumalaly
sl A Iugng}éw (Co-pilot) Iﬂsdﬁgmmu:

1. msufuunmdngasmsing: aandunising
msw@ﬂ%’uua‘”nqm Tnolu unIsdeunYY A 1u
Generative Design, Data Analysis, Lag BIM mU@;ﬁJU
miﬂisqmﬂ% Al Lﬁam%'auw;ammﬂﬁﬂLLaﬁmméu
Tnial

2. MSAINUANIATEIUATTYIIIUT AU Al
23rnTIvAnAIsTunUuNSRuARsTIUTTLAE
wmensThey elnnisly AlLdulesndusda di
355U LLazLﬁuﬁﬁiuéaﬂqmjwﬁﬁm%@a

3. prsanasuni1sideuaziani: aasinas
aﬁuaqumﬁﬁﬂuﬁﬁaﬁLﬁ'mﬁu Al fianansaviianna
Lmywiwi'?uwmaa”muﬁiwLLazqﬁﬂ’fgﬁymgqLﬁm
(Contextual and Cultural A) Tun1seenuuy i el
NAENTUB Al ﬁmmeﬁuﬁﬂLLazaamgmﬁ’Ué“mé’ﬂwaimaa
HuTnniu

Tuiige unuavves Allun1seonLULLAZANS
neasnuandnenssyliosmfinyszans nmly
Favaianigy wnsudunsandndud A i mnun
AANI9UBINI5ET 19855 AGNINLING DUT § 98y &
Uszansan LLawa‘uh‘mEj(mwmyaqmwmwwﬂmy

ayvanysaBuluswan
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Abstract

The purpose of this project is to study the optimal conditions to produce pearlescent powder
from mussel shells in printing ink mixing. This study is an experimental study. By taking the discarded
mussel shells in mixed sizes. The structure of the mussel shells was changed, and the conditions were

adjusted for fine grinding, and it was mixed with media ink and tested for glitter visibility from the
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sample. Studies have shown that when mussel shells are soaked in potassium hydroxide. The optimal

soaking period for deforming mussel shells is 6 days and baked in a dryer at 250 degrees Celsius. The

duration is 60 minutes, respectively. When taking the mussel shells, grind them with a scoop and analyze

the size of the pearlescent powder. It was found that pearl sparkling powder was between 8.246 and

58.078 micrometers, with the largest size of pearl sparkling powder being 16.81 micrometers. When the

pearl sparkle powder was mixed with 3 types of medium printing inks, namely medium gravure ink (A),

medium screen printing ink (B), and medium offset printing ink (C). It was found that the 10:2 ratio of 10:2

medium screen printing ink to pearlescent powder (B1) had the most optimal printing properties and was

tested for glitter visibility from the sample. The combination of A3, B1 and B2 has a high level of visual

acuity evaluation. The average values were 4.10, 4.10, and 3.90 respectively.

Keywords: Mussel Shell; Pearlescent Powder; Medium; Printing Ink Properties
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Abstract

This research aims to study the production of purple sweet potato pigment powder for screen
printing using the initial pigment extraction process, which involves extracting purple sweet potato with ethyl
alcohol, adding maltodextrin to the resulting purple sweet potato extract to aid in color absorption, and
then drying it. The dried extract is then ground into a powder and sieved thru a 400-mesh screen. Five
different ratios of purple sweet potato pigment powder to medium were tested for screen printing ink.
Screen printing was performed on white cotton fabric, and the printed fabric was measured for CIEL*a* b*
color values to determine color difference. The results showed that the ratio of purple sweet potato
pigment powder to medium at 40:60 yielded the best print color. The prints were then tested for color
fastness to dry and wet rubbing, and color fastness to washing. The results of the dry rubbing color fastness

test showed slight to no color bleeding. The wet rubbing color fastness test showed slight color bleeding.
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The washing color fastness test showed a slight change in color from the original. Therefore, it can be

concluded that purple sweet potato can be used to produce pigment powder that yields a purple color

when mixed with a medium and can be used as screen printing ink.

Keywords: Purple Pigments; Medium; Maltodextrin; Screen printing ink
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Abstract

This study was conducted to examine the effects of fertilizer application on the growth and fruit quality
of Champedak (Artocarpus integer). The experiment took place in a farmer’s Champedak orchard located
in Lan Saka Subdistrict, Lan Saka District, Nakhon Si Thammarat Province, from November 2023 to September
2024. A Completely Randomized Design (CRD) was employed, comprising 25 Champedak trees assigned to
five treatments, with five trees per treatment. Fertilizer was applied in two separate periods as described
below. During the first fertilization period, which aimed to enhance vegetative growth in terms of stem and

leaf development, five fertilizer treatments were applied. Treatment 1 served as the control with no fertilizer
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application. In Treatment 2, fertilizer formula 21-0-0 was applied at a rate of 1 kg per tree. Treatment 3
received fertilizer formula 15-0-0 at the same rate, while Treatment 4 was supplied with fertilizer formula
46-0-0 at a rate of 1 kg per tree. Treatment 5 was given fertilizer formula 11-0-0 at a rate of 1 kg per tree.
The results showed that the application of fertilizer formula 46-0-0 at a rate of 1 kg per tree produced the
hishest percentage of new shoot emergence, indicating that this treatment was the most effective in
promoting vegetative growth of champedak trees. During Period 2, fertilizer application was carried out to
promote flowering, enhance nutrient accumulation, induce flower formation, and support fruit development
and quality. Fertilizer formula 8-24-24 was applied at varying rates across five treatments. Treatment 1
served as the control with no fertilizer application, while Treatments 2, 3, 4, and 5 received fertilizer at rates
of 1, 2, 3, and 4 kg per tree, respectively. The results indicated that the application of 8-24-24 at 4 ke per
tree had the most fruit development, and fruit quality. This treatment produced the highest values for fruit
circumference, fruit length, fruit weight, pulp weight, seed weight, rind thickness, and pulp sweetness,
demonstrating its effectiveness in improving both the quantitative and qualitative characteristics of

Champedak fruit.

Keywords: Champedak; Fertilizer rate; Canopy growth; Fruit development; Fruit quality
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NSINUUTEU 6 LuAT ANNGIUTENIN 12 1UAT Lden
pufiivuslnalfesiuiniian lnen1smnasugasye
ﬁw;qﬁu 1 as uazgns sasaiumsoonaen 1 A%y 14
LNUNITNARBILUY Completely Randomized Design
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yaaos q oy 5 au vhnslads 2 ¥ fel
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25 Wosidun saustaviua 100 Wesidun
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Ung ﬁuﬁﬂ%@ﬁﬂamiﬁwmﬁuaawasluﬁzmmﬂﬁmawﬁm
NSUIRESILIL 5 NaReny LaamARaswelUT
1) NSWAILIYDING
1.1) @usoU (wufuns) fadusouns ngdn
éauﬁqmﬂ%aﬁqmamaﬁwmmz
1.2) ANNEIHE (1URLNAT) TAANE1ING 1nY
SrananuusntnasuiEulanena
1.3) m’mma%@ma (LURLUAT) ’J’fﬂmmma%ama
TngSnanaiuuinatmanuuuauddulasdina
1.4) dhwrfnna (Alandy) Fedminnaaddon
V391U
1.5) dnminiile (n3u/ma) Feanvaiuvonde
S
1.6) Ywiinilden (n3u/na) F9anizdai1uves
Waendung
1.7) thwtinwdn (n5a/6a) Faanzaiuveaudn
1U1ag
1.8) dminla (n/ma) Fuawvaruveuuse
Uag
2) gauamvasna Lutoyalugiaduiioans
$1U19E NI 5 Haneny LaALRae el
2.1) aAnuruveulasn Jaanununvealien
(LURLLAT)
2.2) 1UNER TuTULEn (WaR)
2.3) mmmmmauﬁuama (ENW]‘U%ﬂGI;) TAANM
vnuveiiena
ﬂw%a;gaﬁ"l,ﬁymﬂmsﬂ’uﬁﬂwamimaad 1AATIEN
A1ALRUsUTIY (Analysis of variance : ANOVA) whag
Wisuiisuunad snie3s Duncan’s New Multiple
Range Test (DMRT) 3Lﬂinzﬁﬂ?@gﬁ1ﬂﬂﬁiﬂil,l,ﬂim IBM
SPSS Statistics
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3.1 MssgiAulavamseny wWasidudnisunngan

(Uasiaud)
nsiasgdulavesmsamuainnislayonds

npassii mvun Tnsnsusziuannisunneenln

WU ATUANYBALULASIN 1 TAULANAIININEDA

o o a

oyiltuddnds (P< 0.01) Ineddmaaosi 4 laye
an3 46-0-0 &ns1 1 Alandi/mu Tdnsnaunnsenl
1nTiga U 69.40 Wesldun ssaun Awmaaosd 3
Taogns 15-0-0 $n51 1 Alan3u/mu Awnaedi 2 Ta
s 21-0-0 81 1 Alandw/mu Awmaassd 5 laye
ans 11-0-0 &3 1 Alandi/mu Snsmsunnsenly
Wiy 64.20 Wotldus 63.00 Wesldum waz 61.60
Wasidun muddu Amaassdl 1 lulays (Auaw) &
Shmmauaneanlyduesiigamiiu 60.00 wWosidun
(5197 1)

NMSUANYDAMANASIT 2 TAULANAIIVNIED A

'
°o v a

ovaiifuddnds (P< 0.01) Tnefidmnaansii 4 Taye
a5 46-0-0 &3 1 Alandi/au Tdhsnsuansenly
inflaganiy 74.40 Wesldun sesasn dmnasdil 3
Tayogns 15-0-0 §n3 1 Alanduw/mu dmeaesi 2 1a
Jogns 21-0-0 §n511 Alansu/mu Amaassi 1 lula
‘IJ:EJ (yamIUAL) Lazdamnaosil 5 Ia'ﬂ:aqm 11-0-0
091 1 Alansu/mu fanadewntu 67.80 wWesifun
60.80 Woifun 63.60 Wesldun way 63.20 Wesidun
puddy (5edl 1)

ATHANYBALAUATIN 3 TAULANANNIEDA

'
°o v a

ooaiiduddnyds (P< 0.01) Tnefidmnaansit 4 layy
a3 46-0-0 &n31 1 Alandi/au Tdhsnsuansenl
nnigauniu 81.60 waesidun sesawun Amnad 3
Taysgns 15-0-0 §ns 1 Alanduw/au Aweasdi 51a
Jogns11-0-0 8ns1 1 Alansu/mu Amnaesil 1luld
U:EJ (PauAw) Lazdmaaa ziéﬂga 46-0-0 om31 1

Alansunanu dAun1du 71.40 wWoesidun 70.80
Wesidua 70.60 Wosidun waz 70.00 Wosidun

ANAIRU (MN57991 1)
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A15199 1 N1saSayRulavemsamy (Wesitun) Useiliuadei 1 Ussidliuaien 2 uagdszdiuaien 3

AsUsEiiunsuanean ()Wasigus)

/A
v

ala‘maa\i AN
1 2 3
1. lulays FuSouiev) 61.00bc 63.60b 70.60b
2. lanjes 21-0-0 831 1 Alanunony 63.00b 64.80b 70.00b
3. lanjy 15-0-0 857 1 Alansumeny 64.20b 67.80b 71.40b
0. lanje 46-0-0 831 1 Alanunony 69.40a 74.40a 81.60a
5. lanjy 11-0-0 $w57 1 Alansumeny 61.60bc 63.20b 70.80b
oot P po .
CV. (%) 3.31 6.64 4.19

e ** lureduuninefis Anafeniinnuuanaaadiosndided Ay (p < 0.01)

3.2 MIRAUIVBING
nslayseiiifignsmiloutuunusnaunnasiu

i on1seenaeniarnITRALIveINa Auualdud

yiaaos fail

dmaaosi 1 lalays (yarauaw)

Awnaesdl 2 lajogns 8-24-24 $n31 1 Alanu/mu

Awnaesil 3 lawjogns 8-24-24 Sne 2 Alandu/mu

Awnaesdl 4 Tawjogns 8-24-24 Sa 3 Alandu/mu

dameaesi 5 ladegns 8-24-24 dws1 4 Alaniu/nu

3.2.1 Wusauas (wudlunas)

HAMSNAGDINUI NISAUITBIHATIUINY LAY
5OUMKNA fAULANA1MIead Ao el Todd ey
(p<0.05) &anaaesit 5 layvgns 8-24-24 §ns1 4
Alanfu/mu dwnaosd 3 Tanjugns 8-24-24 §asn 2
Alanfu/mu Awaaosd 4 laJogns 8-24-24 §n51 3
Alan¥w/mu uazdmeaasii 2 Tayogns 8-24-24 805
1 Alansu/mu feiedsiausouisnniigamniy 42.20
\WURAIAT 41.56 [WURALLAT 38.48 [URALIAT LAy 38.00
WwuRLmns sudu Insunazdmeasdlufinnuuanmg
nsedieyiitiudidny sesaundmaansi 1 lulade
(ypAruAn) daadsiduseviussfianinifu 36.32

WURLUAT (AN571991 2)

3.2.2 ANUE1INE (1URLIAT)

NANSYIAABINUIN ATINENIHA TAILLANANG
nsadfesnsifdfdnyds (p<0.01) Amaaesd 5 Iﬁl‘lJ:EJ
ans 8-24-24 8n31 4 Alandu/muuasdamnaesdl 3 la
Jogns 8-20-24 8n31 2 Alansw/mu fanadeuniian
WU 33.56 LWURLIAT WAy 31.08 LURLINT T09A91
Awnaesdl 2 lavsgns 8-24-24 Sns1 1 Alansu/mu A
yanosdl 4 laogns 8-24-24 §n51 3 Alandu/mu uay
dmnaesd 1 lulads (ynrruaw) daedomiueiona
MU 28.70 WWURLLAT 27.56 LURLINT Way 26.40

WURLIAST AUAPU (AN5197) 2)

3.2.3 ArWENtaHe (eufluns)

HANINARBINUIT AINEIT NG TATY
uwanaavnsadneensitedfey (p<0.05) Amnasdil 3
Tanjogns 8-24-24 w51 2 Alanu/mu Ameansdi 2 1a
Jogns 8-20-24 §n3 1 Alansu/mudmaaeadl 5 1a
Jogns 8-24-24 $ws1 4 Alansu/mu dmmansdt 4 Ta
Jogns 8-24-24 &nsn 3 Alandw/mu faiade 17.28
\URLLIAT 16.44 LWUALLAT 16.04 L WUALUAT 14.96
WwuRLAs uddy wardmeaosd 1 lalays (Auaw)
finiadsauemdmauesiian Wiy 13.40 wufans

(miwﬁ 2)
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A19719% 2 NSWAILIVHATIUINE LE@UTBUIHE (YURIAT) AUENIHE (WURLAT) LAZAUEITING (WIURALLAST)

NINAUIVIINA
?i\‘i‘l/lﬂaa\i Lé’ui@U?QNa AIUYTIINGA ﬂ'J']ﬂJEJ']'Ji?’)Na
(LuRng) (LuRtang) (lwuRng)

1. ey (Fuouiiiou) 36.32b 26.40¢ 13.40b
2 Tay 8-24-24 a1 1 Alanu/mu 38.00a 28.70bc 16.442
3. Ly 8-24-24 8w 2 Alandu/mu 41.56a 31.08ab 17.28a
0. Tas 8-24-24 $n31 3 Alanu/my 38.48a 27.56¢ 14.96a
5. lavs 8-24-24 8w 4 Alandu/mu 42.20a 33.56a 16.04a
F-test * ** *

CV. (%) 8.75 7.95 12.64
vnewn: luredimnefs aedeiifnnuuanmensadifenedidedd

o = a da ! aa !
* Tymeduunmneiia AedsndauuanaImIEtfesns

3.2.4 Yutinua (Alanu)
panTTAREmUT  uminaadieuuanmng
ysaiReenaiidudfny (o < 0.05) Ameassil 5 laye
ans 8-24-24 S 4 Alandwmu fanadeuiniian
Wiy 2.56 Alanu sesan dmaansdt 3 layogns 8-
24-24 a1 2 Alansu/au uasAsnaesd 4 lavsgns
8-20-24 a3 3 Alandw/mu danadtmnuamiiy
2.23 Alan$u wag 1.98 Alan3u audiy Awnassii 2
Taogns 8-24-24 §03 1 Alansu/au wardmaaoai 1
lalae (gaaauaw) fanadedwinuauesiigamni

1.67 Alansy 1.45 Alandy Auasy (M157971 3)

3.2.5 yrntniie (n5Y)

NANISNAABINUIN Wniniilievasdnuieg i

'
a

AMLLANANNIIATRog1efitTad1AnyBe (p<0.01) A4
yaaasit 5 latogns 8-20-24 §na 4 Alandu/mu &
ﬁ’ua?{mﬂﬂﬁqmwﬁﬁ’u 594.92 n$u s0saNAWAALT
0 Taogns 8-24-24 §n5 3 Alandu/mu Amnasdl 3
Tajogns 8-24-24 §n5 2 Alan3u/au wasdmaaosd
2 lajogns 8-24-24 091 1 Alandw/mu faadeay
thwindeuniu 471.48 n¥u 430.84 N3 uaz 419.88
nfu ady dmeaesd 1 lulays (yardugy) 4
ﬂlﬂLaﬁlaﬁTﬂm}mﬁﬂLﬂfaﬁaﬂﬁqmmﬁﬁu 378.00 N3y

(919797 3)

Y

Arfedfgyda (p < 0.01)

% (p < 0.05)
!

3.2.6 twitiniden (n¥w)

Kan1svaaaanyu dmdnden lufaanu
uanAssaRfeesilfudndny dmeasei 5 laogns
8-24-24 $no 4 Alansu/mu Awnaesdl 3 laoges 8-
24-24 $51 2 Alan3u/nu Anaesil 4 lasgns &-
24-24 §51 3 Alansu/mu Amnaesdl 2 latogns 8-
24-24 8031 1 Alansu/nu wazdmaassit 1 lulade
(ynmuam) daadsdmidniudeniy 848.10 n¥y
793.70 N3u 701.50 N3u 655.80 N3u WAy 651.80 N3

ANAIRU (AN51991 3)

3.2.7 dmdinuda (n3w)

HanTAaeINyI tiinudn fenuuannng
msadfogsdiodidny (p<0.05) Amnansit 4 laye
gm5 8-24-24 M1 3 Alansu/au Ameassd 5 lays
ans 8-24-24 §n7 4 Alandu/mu Ameassit 3 lads
a3 8-24-248n31 2 Aland/au wardmnaesd 2 Tavy
03 8-24-24 031 1 Alan$u/mu fanadsauimnidn
\wdnundigaimiiu 394.92 n$u 339.72 nfu 310.64
n$u uay 290.32 n$u mudu Amaassil 1 lulaye
(AuAx) fanedoauiindnudauosiiganidy

268.00 N3 (A157971 3)
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3.2.8 dwtinld (n3u)

wan1svaaesul dwidnld Sauunnang
nsaiRonsditodfyds (p<0.01) Ameassil 5 laye
ans 8-24-24 §v51 4 Alandw/mu feuadenutmiin
lawnnfigamdu 177.48 ndu sesasnidmaaesi 3 1a

Jugns 8-24-24 §n31 2 Alansu/au wazdmnaei 4
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Tajogns 8-24-24 S5 3 Alan3u/mu Fanadeniu
thwinlawniu 111.56 n¥u uag 107.68 n3u muddy
Awmnaesii 2 lajogns 8-24-24 Snx 1 Alandu/mu A
neaesii 1 lalays (garugy) Sanadsaudwiinla
ﬁasﬁqmwﬁﬁu 71.00 N34 Uag 67.76 N3N ANAIAU

(mi’mﬁ 3)

A ) ° H ) a o H 1 o H @ - o H o < o
A15199 3 MRRILIYeINaInUIne UntnKa (Alansy) dintniie (n5Y) dintdnddsn (nSu) dindnudn (n5u)

wazivinba (nSy)

NSNAIUIYDING
dmanos dhadnua | dwidniide | dwiinden | dhwidnda | dhainld
(Alan3u) (n3w) (n3u) (n3w) (n3w)
1. lulenjs (F3euiiie) 145c | 378.00c 651.80 268.00b | 67.76c
2. Tay 8-24-24 0371 1 Alandu/mu 167c | 419.88bc 655.80 29032a | 71.00c
3. lavs 8-24-24 &nsn 2 Alanfw/mu | 223%b | 434.8dbc 793.70 31064a | 11156b
a. Tey 8-24-24 8091 3 Alan$u/mu 198> | 471.48b 701.50 394.92a | 107.68b
5. lavs 8-24-24 &msn 4 Alandi/au 256a | 594.92a 848.10 339.72a | 177.48a
Ftest . . s " .
V. (%) 14.89 13.08 13.84 13.45 13.68
wen: ns lurednmunefa Aadsillufinruuanmesneadfosnaiiiudioy
Aupedutmineds Aadefifianusanameainessiifody (p < 0.05)
» lupadumneds Anadefidianuuanamsadfesnsiiioddnyds (o < 0.01)

3.3 AMATWVDINA
nsladeindfifignsimiloufuunuImaunnmaiy

iWon1seanaeniarnsiaLIvedNa vuaidud

yaaodall

dmaassil 1 lulays (yaeiuau)

Awmnaesd 2 lajoges 8-24-24 $n31 1 Alansu/my

Awnaasi 3 lajoges 8-24-24 Sm 2 Alandu/mu

Awmnaasd 4 lajoges 8-24-24 S 3 Alandi/mu

dmanedi 5 Taugns 8-24-24 8051 4 Alandu/mu

3.3.1 anunuaen (lwuRlng)

NANSMARBINUIN ANAMLIUEeN daade
Tuusnanafuynaadesnadiddiey dmnasadl 5 lade
ans 8-24-24 $wsn 4 Alansu/mu Awaassd 4 lays

ans 8-24-24 $s1 3 Alanfu/mudmeassil 2 laye

gns 8-24-24 9751 1 Alansu/mu Amnaesil 3 laye
a3 8-24-24 091 2 Alansu/mu Ameaesdt 1 lalave
(AuAx) dA1adsarunununUennfu 1.06
WUALUAT 1.01 L9UALNAT 1.01 L9ufLuns 0.97

WURALLAS WAy 0.97 WWURUAT AUaIRY (157199 4)

3.3.2 uIuLan (Whn)

NANSYIAABINUIN S1LaUMER TANLANATS
nsafResafitioddy (p<0.05) Amaaesd 4 Talﬂga
ans 8-24-24 8031 3 Alandw/mu dweaesdt 5 Tayy
ans 8-24-24 §n51 4 Alansu/mu Tenadenuiiuu
wiennfigaimidy 37.92 wéa 37.72 wéa 5998381
Awmnansdt 3 laysgns 8-20-24 $n91 2 Alansu/mu A
veaesi 1 lulays (unw) uardmeaesii 2 laogns

8-24-24 §ns1 1 Alansu/au TAnadsnIusuIuLLEe
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WU 35.44 Wwdn 26.16 WWan LAy 25.64 LUER

AUAIRU (MN5799 4)

3.3.3 AUVIUVLIBNE (BIAUSND)

AMANYDIHANTLANUINUYBL DA L]

o w

ANUUANANNNETRoeslTaddny Fmaaean 5 lady

ans3 8-24-24 8051 4 Alan3u/mu Ameaosd 4 lae
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ans 8-24-24 81 3 Alandu/au Awaassdl 2 Tayy
qn3 8-24-24 031 1 Alandu/mu Awnassdl 3 Tays
qn3 8-24-24 091 2 Alansu/mu uasdmaaeadl 1 1)
Tawjes (AruAw) Taedsnunnummeaionamiiy
28.96 9IFUING 28.48 BIAIUING 27.56 IAIUING

27.12 9AIUSNY WAT26.60 B9AIUSNY MINEIAU

(miwﬁ a4)

A13190 4 AUANYRING AVINTLITBRUFRN (wuRLAs) T1IUNER (160) kazANNIUTBNLIlE (B3AT1USNY)

AUNTNUBING
. . . .| amamauwes
fanang AauUUaBNn ATUIULUAA 2
- . Wona
(GEIR) (wan) .y
(a9AUINY)
1. laflee (Fad3ouiiev) 0.97 26.16b 26.60
2. Tenjs 8-24-24 w51 1 Alansw/au 101 25.64b 2756
3. Tas 8-24-24 S 2 Alandu/mu 0.97 35.44ab 27.12
a.Tay 8-24-24 §v 9 3 Alandu/mu 1.01 37.92a 28.48
5. lavje 8-24-24 Sns1 ailandi/au 1.06 37.72a 28.96
F-test ns x ns
CV. (%) 10.84 15.05 478

nuewin: ns Tureduuminets aAnadenluiinuwanaasaifess

Ry o

EEGRERAY

v o

o = ! A da ' aa ' o
*‘Luﬂaamuwﬂqaﬂ\j ALRAYNUAIULLANA NN AN DYINNUYEIALY (p < 0.05)

3.4 70150IHANINARDY
NHANINARBINTINY BiLall NTTgnT Va5

3
Tulasiauiivanaeiy azamanenissgivland
aunazluiiuanaiaiu 91nnisveasduadsinuan 49
eapsiifivesidunvedlulnsiouiigs Jogns 46-0-0 7
Inlulasaulutiinugsiianamalusinzinisunn
goalnUNINNIINNGAST i sanunuImmLafiuag
auddrediulasiau Wduesnusznauiiddyves

TUsfu nsnflanddn nsmeeilu sesluuvisia In
wulwal lulnsiaulufiviiussunn 70 Wesldun awegly
paolswananwansen uivisdnisaigiivlnuasd
anuudauss velunmseiaivlnvesdmuuarlu 39e
Tnlufiwddides (5] sgnslsfinnu nsivlulasiauly
U%mmqmaLﬁaaawazaﬂuﬁuuazQ’Ué”’ﬂmiaaﬂﬂaﬂlﬁy
mnlufinsusmsdanisiia wuideatuiinululaua

¥finduose LW NrNtkazaly Jeneadinisaiuay

Usinadhulnsiaulumasnousennenitelalufisunis
wiivTamslunniiinld Tuamunisiasyivlnvemwa
UAARARATUINTA MU u:aqm 8-24-24 § afi
wgaWai"aLLazT:wLmaL%aﬂuﬁmﬁquqﬁhmﬁmmma
inidle wazdminsuvemasinglauniae
Tnsiamglusng 4 nn/au ngludnanenununves
Waenua n1siitud uresvuinnasazianidnud o
donnaesTUMAToves Zhang et al. [6] fidnwnsin
N P K lufiivgn waznundnsyofivmnzauyieiiy
GummmaLLazfmﬁﬂmaaéNﬁﬁaﬁﬁm Faufedaaenans
AAMHANAR LYY USunamesudsitazareinle
(soluble solids) warimialuiiena 91n91uideves
Yadav et al. [7] Turl$s (Psidium guajava) fvna
paneitu Taednsla N P K asmamaﬁulwl,ﬁmfmﬁ’ﬂ
NA AU LLaSQmﬂW‘WIﬂﬁJﬂmlﬁT aalsfimnu lu

N13IAANNWITUVDINE (Brix) Tun1svaasetl wualy
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LLmﬂfﬂ"maéﬂqﬁﬁﬂﬁﬁﬂ@ismwm{i,v?iiwlﬂqm Fe
\esndinsduimanimansiinaiugnssumie
a¥udvswanindadouinaey 1wy LasuAnLAzUIINN
ilursazanoims fedaidelunsifomauarids
maneTussy UL ramanaUTInumineg wans
\inesidun Brix Gﬁyaamé’i’snwmuauﬂﬁmnmayau
s20n728 [8] dwiusiuundauazdmdnudn nua
nslvjogns 8-24-24 awmalvdnnedisiuaundain
P Tnsiaweludie 4 Alansu/mu wndamnmaiiuyes
Srunudaluduiustudminadasssdnau asmeu
fanslasusmemsiimnsaunasiftomeosinluus
azgnauarrnaiiuln ddnaisstunalufivngy
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Abstract

This research aimed to study the daily activities of students in the Faculty of Architecture and Design
and to calculate the amount of greenhouse gas emissions from the daily activities of students in the Faculty
of Architecture and Design. The sample group of volunteers used in this research was 304 students in the

Faculty of Architecture and Design, using the accidental sampling method from a population of 810 people. A
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questionnaire was used as the research tool to inquire about various activities of students in the Faculty of

Architecture and Design that would affect the release of greenhouse gases. The results of the study found that

1) The daily activities of the Faculty of Architecture and Design students that meet the requirements for data

to calculate the greenhouse gas emissions were mostly from cooking activities, accounting for 65.06 percent,

followed by transportation activities, use of teaching and learning materials, and electricity and water

consumption, accounting for 26.31, 6.89, and 1.74 percent, respectively. 2) The total greenhouse gas emissions

from the daily activities of students in the Faculty of Architecture and Design was 1,900.76 tCO,e/year, or

an average of 6.25 tCO,e/person/year.

Keywords: Greenhouse Gases; Daily Activities; Students of the Faculty of Architecture and Design;

Personal Carbon Footprint
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