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Abstract

This study aimed to 1) simulate the safe evacuation time (RSET) during daytime
and nighttime compared to the legal required time, and 2) to suggest improvements in
the fire evacuation pattern to be appropriate for the area in order to evacuate people
from the building in the least possible time. Pathfinder program was used for evacuation
simulation during fire. There were 176 building occupants during the daytime and 79 at
nighttime. This study simulated fire situations according to 8 hypothetical situations;
1) setting the delay time before evacuating (delay time) and 2) not setting the delay
time before evacuating (delay time). The results showed that during the daytime, termi-
nal patient wards had the longest RSET (624.3 s; 10.4 min), while at night the overall
RSET was highest (832.8 s; 13.9 min). The increased RSET at night was attributable to
reduced staffing levels. When delay time was excluded, terminal patient wards still ex-
hibited the longest daytime RSET (541 s; 9 min), and the overall nighttime RSET remained
the highest (767.3 s; 12.8 min). This study found that occupants required more than 300
seconds (5 minutes) to evacuate exceeding the legal time limit except for the fire sce-
nario in the 2™ floor pantry room where no delay time was specified. These findings
highlight the need to minimize evacuation delays and demonstrate how simulation re-

sults can inform improvements to evacuation planning.

Keywords: Required Safe Egress Time (RSET), Pathfinder, Hospice Palliative Care and Elderly
Care Building



The Journal of Industrial Technology : Suan Sunandha Rajabhat University

NI
Tugrawaedieuundesde Wundsluan
ssufEinTulesnse nelilinAugaLdens

= v ¢

auIRLATNI NI [1]

=3_

NUeyaaiAvoud

[

toyaasisuiunsudesiuuasussimanssu
o nsgnTaumalng A WA, 2562-2566
WU SARSUANTULNNATN 4,559 aa fiAnnan
nsiAngegawleiisudu ansnsudssudu 4 3
fdeTinunds 303 Au 1LY 1,013 AU Yae
ANMULELMIENINNIT 1,300 a1uun [2] Tuwsiay
Vvmudsnilulssweruiavilanuinndinis
sunfauaziiuindusnunnlulsmeiuis
waganiu weruia sndudesdnayns il
UszAnsnmiilonisonemetsasadudmiy
fUaennavlulsmeuiadleiamastiug [3)
Al AiAnduilsameuraud e
JidedInnazviadudiuauann wu Tl
Tsane1u1a Sejong Uszinen wald wiletfou
Uns1AY w.e. 2561 [4) waglseaneauia
Changfeng lunssifnfAs Ussinaduid eldou
Wweu w.a. 2566 [5] d@usululszinalne
Fregramnnsallallveiifad uiilsmenuna
AULAINITUINTIUNT 4 A3 Fandavays
deifoudamen wa. 2566 [6] uarlsame1una
antulsalagdsaueiuns ngammamnuns e
WWounsngnau .. 2567 [7] davis 2 mnisal
Lififuinidvuazidedin
Tlvsluanuneuiaagiouauid s
usnesneIAsanssaiialy ennlaseadng
p1msnaeduiidudou szuvaisisgUlaei

U709 UA1TLALDONTLAUNNITUNND LAY

ANWULE LTDIANTT A BINININITYILNEDINN

Y

Volume 14 / Number 1 / January - June 2026
Wil winaziingietadusuanudasnde
ndaasy undsliiomediarSuuseiuniy
Uaonsvuesdorendtluaasiamin lsiame
Tugauneuia Sruinauyst Wudy dunou
nsenanurilnianududeuninninlueinis
Wl ieswnandaugUieidesldiuany
LA I UNITONINTIUIUNINYI BADILTLIA
lunisiwIeugUrgdmsunisenew [8] 910013
MUMILITIUNTTU WU JUeRaRguazeUle
fpdoulmlssiafidasnisanudiomasnig
nsunng azanenlaein 1 0991nA0Y
gandruanlunisenenazLiud ueg1sunn [9]
msenenudlilulsimerviaBunszuiunisi

'
fa v °

FudoudoalinagnsNdaaunazn1saniung
ogiuszAnsan o lunagnsdsnanay
\Aerdestumnutismdslunisenengvieily
ANNITOONYNAILAULDILA NITHAUILNUNIT
angniivaondeiusedndnmuas o de
s e vamedmsulsimeruna uianns
Andevonsnnilnenatieifinuszdnsanves
nagnsnisenenla wsin1saiiunisludednin
Fugrnann fadu nssassnisenenmillngs
ululdunnndn idlesanenathlugmsenemd
UaonseBetu [10]
N150NENAUBDNIINGIAISLABE 19N DY
Uaeads Inanladifunuiinguanefivue 39
Judeiisudusazdrdnlunsiindevenenni
1w [11] naywadndnyiizsuussiuldingldonans
annsaenenldognsasndotiufe szuziani
Judusssldlunsenenlangvaonsie (Required
Safe Egress Time, RSET) @sfaatiosninszeziian

famisnonenlalasUasnde (Available Safe

-3-



N3msIvnsmaluladenangsy : un1Ine 188519 DA ugUUN

U1 14 aUuil 1 Worunsiay - Jquiey 2569
Egress Time, ASET) Tagvustaustlniugyduly
ufvenunsavidunederiegluenmsle [12)
fuaTefAnwrsuundneui g anly
Tsanguiaggeenglagldlusunsy Pathfinder
Tuvszimanvd TaensfnwidldTaguszasd
demuasundhauiivanzaufiasyaely
vnAuansaenenlalugisnansiuiininay
Srununnuazlutisnatsiuiifindnautes na
Ass1aeInUIn Sruauntneuiigesnisluiae
nansAutusnn s uunhauisduluna
nansTuiiensenewagisUasnde [13] MsAnw
nssraniLaziuUsEans iwnsonenui Lol
993159me1u1a Huoshenshan Uszinedudild
BIM wae Pathfinder lngnanis@nwiuandloiiiu
mstiewmdedUieIngnarldiaaiganiinis
aneNAEAULeIeg 19T TEd Ay NS nvuIe
Y89M1400na11150aA T yn1AIULE T AYD I
anewleog19dUse@ns nnuazn1susunns
N3LABVRIYAAINTILTITAAIATIUNITONENLG
pg19u1n [14] dmsuusenalneiinisdnwinis
dnaesn1sensnrillvuaznisyisviedvaely
p1A1slsaneruravualug laeldlusunsu
Pathfinder W31 @13150LAA U BAUTI ML
gana1ne1nshe anelunaldiiu 1 4970
(3,600 3u191) wazleiauswuelilyeanianis
onenHuANFRNTY 9330 aunsaanaINs
ananudlnle [15]

ag9lsAnny fewdidndvareauidelu
AaUszmaTivlusunsusiasanisenenudl
w1vinsAnenlulsaneivia wan1sAneInis
Frassnisenewuillnlulsenervialudsyina

Tnedanumsud1adssuardaluinisdnuily

o P

91AsAudaLan UiesreraavNeuLazh 118

q

WwasulmIlAaNTn F9RDIN1TANUBIBLNE BN
Aswng wanannildaluiinnsdiassaniunisal
Tughasainanefui ddadelunisenewnilu

Ya v =

uanginaanaInanstu fafugidedeaulatiay
Anwiaarlunisewennd b (RSET) Taeld
TUsunsu Pathfinder 1iloUszifiumnuvaonse
dmsueiasqudaua Uigszuzaainguay
Hasonguavinansdnwiunldidunwanigdu
N3UFUUTIuagti uUTEANS A0 UNLNTT
angnnililulsmervalifianuvasadouin
Junaradauiiulalffuyaanuazdtaed
A2AINIT0ONYNDONIINLTINEIUIALA B9

Unonsglunsdiiinme imaslngd

ngUszaeAvaInITIdY
1. Wodaswanisenenud lwluiian
nansTuLarnalA wlS UL guAuLIaN
AQUUEATUA
2. ielauBluzUTUUTIMINNagULUUNTS
A v o & A A v
angnud bnlimunzaufunuiii eliaiunse

ANENAUBDNIINDIATLANLIATN Woeiign
2deudzIde

1. sUuuumsAnyuasituiidne
NuTTed 10 un 15T T oL Tannans

(Experimental Research) Inglglusinsy Path-

finder version 2025.1 Tun1s31ansn1senew

nillnluoimsguadUlessevanvineuasiaseny

_q-



The Journal of Industrial Technology : Suan Sunandha Rajabhat University

2. nMsaiiunisive
2.1 NMSANWILUUBUAUNITITINUBIANS
dnwarerasnidlunsalifnwidueiasaud

ALaN Uleszerdanyng 91U 2 TU NUTia1es

Y Y 9
v v

Plavin 4,014.8 ANS1URT IneoIATHIEUNAT
vleandmeuenetans laun Fu1dl 5 dumuar
$u 2 7 3 wduma Joulanilln S1uau 2 Sule
wartuladyasialy 1 Sula neaneluenans
Fu 1 UsznoudasunungUasuan fes
Aanssute Heakngvas 1a 01A15du 2
Usenausievioslseyy Wed Pantry uagiednn

WINE/MEUNE UARIFUN 1 uay 2

viosingUaugeany

JUN 1 91A3tu 1

Gulawnilln 1

U 2 91A15%U 2

2.2 naviudeyadldernis

mstuiinfiuteyadiuiuglderns sswin
Fuil 1 fquieu wa. 2568 aufeTuil 30 Augeu
WA, 2568 iefnwdeyadnuazyana Usziam

Hl101A15 IneuUeseazidennunisan 1

Volume 14 / Number 1 / January — June 2026

o ° %
M15197 1 Iudugldennns

Fuuflderns (aw)

z  Usmangld

i N9 naneAY
21075 _ _
¥y wge ve N
1wl 8 26 0
futemiediie 4 25 0 8
ity @edou 0 40 0 40
fhomesadu)
fiaelu Gedou 0 6 0 6
deneifes)
faeuen 8 8 0 0
ganaudUe 0 7 0 7
2 wiihantily 19 3 1 0
fudrwwmdertie 0 22 0 15
kiet! 39 137 1 78
Fuua 176 79

2.3 Anwidoyadimiunsdeainisdiaes
nsenenuilnlulusunsy Pathfinder

2.3.1 MAPUAUTELANLAEZ NG ANTTUVD

fldenAsTulusunsu Pathfinder fanns1ait 2

LATANSI9N 3

M19199 2 MruaUsTLANuAENgAnT TN LY

21A15 (LIana1eiy) Tuluswnsy Pathfinder

Usziangld gl WeANIIY
21A13 21A15 (AU) (Behaviors)

il 56 Initial delay

Go to exit
Turemierie 51 Initial delay

Assist

Go to exit
Q’ﬂw‘luﬁlﬂmmx 46 Wait for assistant
Fremdenuiadla Wait (preparation time)

Go to exit
Kaeuen 16 Initial delay

Go to exit
fAnnugay 7 Initial delay

Go to exit




n3aTIvInmsmaluladanaimnTsy : un1IMeIATIVANA UGN

U9 14 avvil 1 ihouunsipu - dguieu 2569
A9 3 ANUAUTZLANLATNOANTTUUDI

dldenms (annansdin) Tulusiunsu Pathfinder

Ussawdld  dwaudld oAU
210135 81A13 (AW) (Behaviors)

wilnauitald 3 Initial delay

Go to exit
Hutemieriie 23 Initial delay

Assist

Go to exit
éﬂaa‘luﬁl&immsz 46 Wait for assistant
Premdenuiatla Wait (preparation time)

Go to exit
fuheuen 0 Initial delay

Go to exit
HRnmagUae 7 Initial delay

Go to exit

2.3.2 MyuavwIngUseveyldennns
lawn Augs [16] wazanuninewesiva [17]
mRvuIndInIgIuaulng den1sei 4 lag

Alfeansimunliivungusiadugiveg

M19199 4 n1sivuarEILaznidlnaes

¥
Hlgonans
. ANge (1) Anundlvd (ga.)
fléonas  Usmawm
Min  Max Min Max
ilva Uniform 157 16949 350  43.0

2.3.3 muuaanuslunisenewnill

asalunisenennidlnve s 14
1AW azUsTLINNATLALANA1A UL T 89910
dnwazn1aINIen mLazad uleue Ly
21ANTRAATUTELAN AUNISANWIATILI NS
o @ = %
Mvuaaaslunisenennillvvesldennis
e azUseinnluluswnsy Pathfinder [18] ¢

A1519% 5

= ° I3 =
139N 5 N1SNIRUA ﬂ’J']ﬂJLi']GLUﬂ’ﬁ@WEJWWU‘lW

vosldaAsusazUseiny

Usziamfld anusalunisenen (was/Aunii)
Jszan
271A13 1] o Min Max
Wﬁﬂﬂu‘ﬁﬂﬂ Normal 1.35 0.25 0.65 2.05

futemdeUie Normal 135 025 065 205

fuaely
indeuie Normal 063 004 051 075
fesady
\ndouine Normal 040 004 028 052
REIEEN
flheuen Normal 095 032 0246 1.654
HAnmugUae Normal 1.2 02 06 18
o 1 v 1

2.3.4 NMAUALIAIRIVINDUNITONYN
-
pillol

Fnunlifnnsderianadanou
anennilal (Delay Time) wiotduriandniu
n135u5 dunTganantun1salindslugl Tag
muualigldeimsudazUseianiiiiainounis

ANYNAULINAUPNAN9AY [18] A9MN5197 6

A15199 6 Larneunisenennilnvewly

21A5ULAaTUTELAN
Useng g natfaumsanew (3unil)
* Uszn
?1A19 1) o Min Max
winawiild  Lognormal 71 60 30 246
ooy Lognormal 43 644 30 60
Qﬂwuaﬂ Log-normal  62.7 19.11 30 120

gAnpugae  Lognormal 627 1911 30 120

2.3.5 MnuAnaIdmsSunutemaely
TunisinFeuind sud e eanens Uiy

llanunsatiemdanuiadla (18] #an15199 7



The Journal of Industrial Technology : Suan Sunandha Rajabhat University

M1319% 7 nanlunisieSeuadeudegeneni

lasumnutiewae
Uszangly naneunisawen (Junil)
* dsznn -
81A17 1 o Min Max

fheiideusdou Normal 1100 360 992 1208

Volume 14 / Number 1 / January - June 2026

A135199 8 Usziangunsaluazdiuiudiy
rgwmndon tlun1seneny g luaiuise

YIUVFOAULDIS

. ity
YA NN X BT X G

UszLan Frumdedmsu

Hromesaduiie () anemitae (e
Vel 09x2x1 2
soudu 0.7 x 1.06 x 0.93 1

2.3.6 N13MMUAvUIngUnTaldmsy
wieudegldermsiliaunsatiemienuies
1 lnedmuaidsdwazsaidudmsud Ureny

YUINTZI FIN1197 8

2.4 msmvusgnunsalnasing

nan15UsTIIUAULE NI NS AR e
WU 'izé’fvmmLﬁmaeﬂuixﬁwmﬂawﬁqqa
110 Fenivuaduaaiunisaliiassnisiina
wddlndauaniunisalausf i osaniiud
fidoumas Class A (Fomastaly wwu Resihe
HyYifee iesdiaesld v1av) way Class K
Wsudildlunisdseneuenis) sieavidonds

AN5197 9



n3aTIvInmsmaluladanaimnTsy : un1IMeIATIVANA UGN

U9 14 avvil 1 ihouunsipu - dguieu 2569

A15199 9 @nun1saidnasssiinLnadlgl

‘ ‘o , GG
anun1sal anun1saiinaas P v A
AuUWAS
S1-1 WauddlndusnariesUseyu du 2 anvginaniniih naneiu
dmnsiudnlvilfiAndsenegnanuegnesadlud
wsnfieguund tladnyaslianansaldauld Vieausegailviey
S1-2 awddmdiunavesssgn du 2 lifimldon) aewndn  nandiu fu 2
nlidmeasiiudnlivhlifanussnelrignatuegns
sdludmsuieguunit tuladayasliannsaldnuld
S2-1 inmAslndusaios Pantry 4 2 awwsiaaintii nanaduy
dmsasivusimanliivilslngnauegssniiuu
wntivesliidesaniiuunsufusguuantives o1 Pantry $u
S2-2 AiaddlniuTnmies Pantry $u 2 anvsiiaainlnih nansAY 2
dmsasivnusimdnliivililignaisegssinisivy
wniwesliidosnniisunssiueguuanines
S$3-1 Fiawdslwiiusnastesingihesvezgarng ammifinannd nanatu
yisuuslnswidiofofiensaeguuislovlaily
wmsgrwih s lignauegesings Ussgneenil wouingiie
viearin 1 ldansnsaldauld 1 Useq szovaning
$3-2 Aamdduivinafesindiisssoraaine awmfonnd  nanfiu (Fesitn 1) $u
yisuuslnsdwifiofofienseeguuinalovlaily 1
wmspuilAAslrignatuegesIds Uszgvnseenila
weanin 1 Tanmnsaldauld 1 Useg
S4-1 Riawdsdwiiusnastesinginegeeny awveinaindive nanatu
wuslnsdniidtofiefhnsnsaoguuislenlilfunnsgiuh
Whnlrianauegesngs Usvanieanilaiesin 13 T WosingUae
anansaldaule 1 Useg gy
S4-2 Rawddwiiusnasfesingihsgieny awvminainiings  nansiu (Vearin 13)

o cA A A < : v A Y =
wunlnsdniidediefniewisveguuinalenlildumnsgiuis
biAalngnatueg1esings Ussgmeeenileionin 13 1l

anansaldaule 1 Useg

du 1

2.5 MakuUTaeseIAsguUdguaiUIBuuY
UszAuUszAndLaryaiaey

MARUUTIa0de1ASAUdgua Uiguuy

UszAuUsyApalaghaIegnukuuLUaLe1ANS

- 8-

Tnalglusunsu Pyrosim version 2025.1 @514
oaazdIuUsEnause 9 8391ASUlnALAYS

AUDIANTISI LLﬂméﬁ’agUﬁ 3 uay 4



The Journal of Industrial Technology : Suan Sunandha Rajabhat University

(O

T e T

35U 3 wuudnaese1n1smelusunsy Pyrosim

(UU 3 1R)

UM 4 wuudnaese1msmelusunsy Pyrosim

(UU 2 1R)

2.6 afrudumanilvuazyszaniesniag
Talusunsu Pathfinder

P 1lunasn1a1ssnassanlusunsy
Pyrosim kagaiiadunianiln Uszanisesn
Julauazdds IneiMuaruInnuLUauass

WARaFa3UN 5

5U% 5 lunadnaetemssnglusingy
Pathfinder

Volume 14 / Number 1 / January - June 2026
2.7 Faeanrunisalonenni lnlaely
TUsunsu Pathfinder
lnginnuangAnssuvesylde1n1s 31wy
Hlde1ans dnwaranunilvavesldonnns
anusilunisenewvesilionasmudeyad
Anwianantieiy TnemnuangAnssuveey
anenlndunuy Steering Fainsindeulmilag
Huszezsinesznisiyananaziadeulmetis
Sasy 1ulumuans uduveslusunsy [19]
37899L981N158NYN 600-1,000 TUIN LAY
$rapsEnumsalmasluginsusia 8 anuniseli

AMPUA (NA1TIULALNAIAL) meﬁqgﬂﬁ 6

3UN 6 uuuiaeewnglusunsy Pathfinder

Nan15398
o =1 6
nsPaesnisenenvidlnluiasaudgua
HUuuUUsEAUUTEADY (Palliative Care) #g
TUswnsy Pathfinder 9149 8 @ un15al ¥334380
) ' ¢ al a a £
AA19TY WUI @aUNISAIN S2-1 LAmwnaalyl
UL Pantry u 2 Tdaanlunisewenesn
31N01A15UBENEN Ao 356.8 TU1Tl (5.9 W)
TuvugRaanunisalfn S3-1 wandslngusiie
VeosngUieszegaavine (iaein 1) du 1 14
La1lUNTONENBBNIINBIANTUINT AR AD
624.3 U9 (10.4 w71 YI9I8INAAN WU
¢ a a a Y a v
an1unIsain S2-1 uimwasluius e

Pantry Tdianlunisengnesnanenasiesiian

9.



NImsIvnsmaluladenamnsy : 4 I8V NaINGUUN

7 14 aUuii 1 HovnnsIAx - dguien 2569

fio 569.5 3wt (9.5 wift) Tuvasitaauniseid
S3-1 iiimndslndiuSaieosing Uiusves
gaving (Mean 1) Wailuniseneneanain
91AT mnﬁqm fip 832.8 U7 (13.9 ul) uay
dloldfinsmuanaiaduiedasaineunis

v

owow (Delay time) & dunardmiunsivs
duas1BINEnILATalNATug Yrainaneiu
WU @aunnsaif S2-1 amdslusiudnaies
Pantry 44 2 [¥arlunisenswesnaine1nns
fouftgn Ao 230.5 3u7t (3.8 wnil) luvaued
d0un1salf S3-1 Wienasnsusiiauieain

Athessezgavine (Mewin 1) 4 1 Tdaanlums

aw&waaﬂmﬂa’mﬁmnﬁqm Ao 541 U (9
W) FraaINanfu WUl anuniseif S2-1
Wawndsludus uies Pantry Tdianlunis
ongNooNIINOIATRLTian Ao 439 Jund (7.3
W) Tuvauefianuniseld $3-1 iandalug
UsaviesindUlessezgaing (eein 1) 19
natlun1sengnesnaNeInIs wniige Ae
767.3 3wt (12.8 wIfh) wanasan1s19d 10 wae
Ul 7 uaznsvlSeuiiisunanissiansenen
willwgrsnanansiusaznansiu fisuil 8 uaz

SUM
Y

A15199 10 wan1sanapaIaMsenenuillnluwmazaniunisal

vaenwennilv Guidi/und) Sowaznis
#n1unsed LRGN 42917981 fnun laifviuan wWasuulas
Delay time Delay time (%)
S1-1 vasUseilug) Hu 2 naeiy 4543 /7.6 331/55 -27.1
S1-2 HosUszaalug 2 naNAy  629.5/10.5 4485/ 75 -28.8
s2-1 %04 Pantry 4 2 naneiu 356.8 /5.9 2305/3.8 -35.4
52-2 o4 Pantry $u 2 naAY 569.5 /9.5 439 /7.3 -22.9
S3-1 Vieaingtheseey nawiu 62437104 541/ 9.0 -13.3
anvine (et 1) du 1
$3-2 Vieaingtnessey navey 8328/ 13.9 7673/ 128 -7.9
anvine (et 1) du 1
s4-1 vieaingUaegeeny nanatu 510.8 /8.5 464.5 /7.7 -9.1
(Woun 13) 4 1
S4-2 VieaingUhegeeny nawAu 8155/ 136 707.3/11.8 -13.3

(Weawn 13) Fu 1

-10-



The Journal of Industrial Technology : Suan Sunandha Rajabhat University

Volume 14 / Number 1 / January - June 2026

JUN 7 amnnsdraesmisenenmillndielusinsy Pathfinder

naNAy

B o

1000 815.5

U19)

& 800

; 629.5 5605 624 "

fr;‘? 600 454.3 :

H 3568

E 400

2 0 R m-RE-
& 200

&

S o0

S1-1 S1-2 S2-1 S2-2 S3E1 S3-2 S4p1 S4-2

ﬁﬂWUﬂ’]‘iﬂj
3UN 8 nvlilSguiigunisinassnisenen
nillnliglusunsu Pathfinder Lannansiuway

NaNsAU (Anum Delay time)

B reeiu nanAu

1000
= 767.3
"§ 800 707.3
[ 541
= 600 4485 439 464.5
vg 400 1
£ 2305
3 PN Waaadi  BE N W R
2l LN
©
< 0

S1-1 S1-2 S2-1 S2-2|S3-1 S3-2 |S4-1 S4-2

ANTUNITU
Ul 9 nsmiFeuliivunisdaesnisemnemn
nillnliglusunsy Pathfinder Lannansiuway
nansAu (lalldnimun Delay time)

dsduazenusena

A1591899F01UATNITONE NN VD
9113 udguar UrguuuyuseAuUsEAeelY
TUswnsu Pathfinder & i umansuaslunis
418090150 NENAULABNITTIABINGANTIULAL
m‘am?{auﬁmmQ’mu‘LummiLﬁaﬂizLﬁunaﬂu
nsenennil (RSET) LazNauaIuIngn1seia
9 noaulasnnslun1TeNeNo0N21ND1AT
nmshaszdieUssiuUszans annluns
angnuilanuin Turrwratnarsiuldiialu
nsonegwviliuuiigaluaniunisalindslngi
UsnavieuingUlessevanying (S3-1) fe 624.3
Funit (10.4 unih) Fadugasnguiusizunsid
Jadnnaluaiunsaenenlanlonueinosende
AT INIYIELNE 89101 1UUT LABNTS
m?{auﬁwaﬁaaLaEJaLLazﬁUiza/Lﬁumwﬁlwmﬂ
gransaldnulavilianuseansamlunisenen
willw vauzndslutluitufives Pantry (Fu 2)

(52-1) Tnansulunisewennilll (RSET) tog

Vian Ap 356.8 W9 (5.9 uri) Llesngieg

Y
=

TuiuRaL15AARUN LAAEAULBININAILELE]

meeanviseussguilluindesldnumnniuaz

o A a a v v o o aa
G]']LL‘WINVILﬂﬂL‘Wﬁﬂl‘vmLﬂu‘ﬂﬁ]ﬂﬂﬁqﬂmWNaWﬁwa

7o1281lUN1TONYNDDNIINDIANTLIING UG

-11-



N3msIvnsmaluladenangsy : un1Ine 188519 DA ugUUN

U1 14 aUuil 1 Worunsiay - Jquiey 2569

nalunisenewazgefiandiofanadlndidy
A19799971ANTLIINYIUIALAZHANITANYINU
ngnansduldnanlunmsenemnillnuuiian lne
anunsaimddluiiuinaesingUisssey
gavine (53-2) Tdhalunisenenmilla lngsu
wufian Ae 832.8 TunTi (13.9 u1i) uaz
aonunsalinasindifiuiinasios Pantry (Fu 2)
(52-2) Wnalunsenewvillviesiian Turas
VAINANSAY Ao 569.5 3und (9.5 wnih) wileanin
S iudaemdeosas (naneiu
T 51 AU LAZNANAY TIUIU 23 AY) LAz
nsnszanglihisilinaddsithediaues
FOI0WENLUU One-to-many (Wimrifiniay
Fuiinveul Ulenanes1e) Lagn15enegnLuy
“ Assisted Evacuation” %15 9N159WEWLUU
Pemdorlrirnuiuedsvonguanasuaziin
nsavaufuinalssguintuagadideddy
ﬁﬂiﬁlﬂﬁ’]iﬁ]@ﬁ]ﬂﬁ]”lﬂl]i%@l,ﬁm%wl,azﬂmt‘JL‘fJufgﬂ
ADUINNENTDITTUULEUN UL denaliiian
nsenenmiliiivduegradusruuunasnares
§RA 97 TANUANA 19T UTENT 1919817
nanviulaznanshusandiiuegrsdnaulunn
AaIUN130IN133180¢ Feaonndaariunuide
Y89 Wang et al. (2022) [14] finunisenemn
wuuiin1saeudeazldiiaiuinniinisonen
peauLeIgNTTsdAgLazUITBUY Hunt
et al. (2020) [20] ﬁwu{]z:ymmamﬂﬁﬂiz@uaz
ﬂulﬂLﬁiuﬁ?ﬂ?fa"ﬁuﬁam?au%aﬁﬂaaﬁmLﬁm
viesaidu e ndewzasanui vk
nseulszguazdutuladmalidnsinisiva
YO BNENANAIBL 19T ALY wanani &9

ADAARDINUUITBBY Yokouchi et al. (2017)

[21] waz Shaikh et al. (2024) [22] fiFnw MU
Jrenansauluaanunenuiagnldiiatenewuu
NIUNTIEMaRUTRskary na e TIuININ
Mdauouvduiafiunauy nssuniesuazyih
TWnnsenenuuutiemdeiinaeviauiniy Tng
wuudaeddulsmeiuiakasUunnggeene
wurndlosuaudmindianas atewewniila
szt uogeiveddyuaznisiasudving
Wsadndeetisanatinasawas Jgymmdenu
AndanalinszuIunIseneng 11311980
nansTuaue [23] waglunisdnansnisonennd
Tl el fnnsmnun “Delay time” Ao 11a1
ANTINTOYNIANDUNITONINUTONITAN pre-
movement time ¥l aanenenud llanas
athasudanslugianainarsiunasnansiy
(Soway 21.2 uay 18.2 AUa6U)
msdnwiluadall nud gldpiansldinatu
msenenudliuinnia 300 3uad (5 ufl)
Lﬁmwm’;mﬁﬂgwmaﬁmum AIUNYNTENT I
mruau1nsgrulunisusuisdanisuay
andunisatuaulasnigedrouidoilay
anmuandoulunisvawi safunistoatu
uasedusmAiY w.A. 2555 [24] snciuanunsel
Fnamaslusluiuiives Pantry 4 2 Tudeuls
flaifinrsivun Delay time azsioulsfifiuga
FILANUIAULNEILAEAIUNT DUVDINIDDANI B
vulasiuferaaiiaineaunisenen (Pre-
movement time) vJufafi1un RSET ag14il
Teddyuarlugrananarsfuiidfiud i
YreudataenINnUINIaNTINIUNITaNE WAL
Inaggendmanarsiunnaniunisaluandli

Wi edvisnavedndiuymaInIfeausTau NS

- 12 -



The Journal of Industrial Technology : Suan Sunandha Rajabhat University

aNgNlAYI
Tngasunanis@nwinanaliiiuinaan
owownilliivasnadognivuslagamiads
yan lewn Yrananeunsenen (Pre-movement
time) Sas1idndming (asamznynanafiv)
LAZANLEDNVDIUTTAVNIDBNUALATLIUIAY

wandusmuuandnvas RSET Tuaa1sndes

= =

um‘awqumaﬁdwmﬁaqq AIUULHUNITONYN

Il A @anAani15an Pre-movement time

q

! < ! [ v

pgnuluszvUHUd Y IUNTLIRADUNI NS
Andouiifuszansnm msasumaasdadiy
Wmthillasanznznansfusaudensantem
mmLtaé’m%umﬂ'wamqaaﬂ%"aLﬂuqzyl,w
drdalunisane RSET litferaaiinanseu
AnuUaenievedldoinsaudguagUieuuy
Ussiudszans nsAnwinissiaosewswniilig
Wunsd@nwienasiied Ingendenisniimes
WOANTIU AIWLET 1IAATHUNTONENALA
Adslulusunsunasionansenids deusiindaan
winzaufuusunveslned fvue GERHEGR
Aundelng Ause wa9) wadadunns
UszanansiBauuusnans snvanadivauely
nseuveeAn RSET laelulaiiasigsian ASET
(Woulvatu gungfl wazfeiiy) augldae
mnfin1sanaessiuiunisinasanisiia lnlg
(FDS) 9zifinnufiesnsadaimnssuunasang
Yndedodulouisvesuadndnazanunsouina
31NN153180901UT VU Hun1Tenewlid

Useansnmungeu

Volume 14 / Number 1 / January - June 2026

a a

nARNIIUUIENA

s

Y978UNTEANIIMEIATTTHAANS Y
wszifvsAneugnlinndunisivioyaided
AugsIIUAMEans 535u5nY ilinsandunis

o

Woedslldnigan

References
[1] National Disaster Warning Center,
National Disaster Prevention and

Mitigation Plan 2021- 2027. [ Online] .
Available: https://ndwc. disaster.go.th/
ndwc/ cms/ 27447id= 44525, [Accessed:
Dec. 10, 2024].

Department of Disaster Prevention and
Mitigation, “Disaster Statistics,” [Online].
Available: https: / / dpmreporter.
disaster. go. th/ portal/ disaster- statistics.
[Accessed: Dec. 15, 2024].

N. Chiangaek and S. Patvichaichod, “Fire
evacuation and patient assis- tance
simulation in a large hospital building,”
in IOP Conference Series: Materials
Science and Engineering: Vol.715, 2020.
THE STANDARD, “Fire at a hospital in
South Korea kills at least 31 people,” 26
January 2018. [ Online] . Available:
https://thestandard. co/fire-at-a-hospital-

in-south-korea/. [Accessed: Dec. 3, 2024].

- 13-



N3msIvnsmaluladenangsy : un1Ine 188519 DA ugUUN

U9 14 avvil 1 ihouunsipu - dguieu 2569

(5]

THE STANDARD, “Fire at Beijing Hospital
Kills 29, China Orders Immediate
Detention of Those Involved,” 19 April
2023. [Online] . Available: https://
thestandard. co/fire- hospital- beijing- 29-
killed/. [Accessed: Dec. 3, 2024].
Thairath Online, “ Fire extinguished in
the 150-year-old building of Somdej Na
Sriracha Hospital. Suspected electrical
short circuit.,” 14 August 2023. [Online].
Available: https://www.thairath.co.th/
news/ local/ east/ 2717243 . [Accessed:
Dec. 3, 2024].
Thairath Online, “ Fire at Bhumibol
Adulyadej Hospital's Kidney Institute,
patients evacuated in chaos, no injuries

7 July 2024. [ Online].
Available: https://www.thairath. co.th/

or deaths,”

news/ crime/2798916. [Accessed: Dec.
4,2024].

Anass Rahouti, Selim Datoussaid, and
Rug- giero Lovreglio, “ A Sensitivity
Analysis of a Hospital Evacuation in Case
of Fire: The impact of the percentage of
people with reduced mobility and the
staff to oc-cupant’s ratio,” in Fire and
Model-

Evacuation ling  Technical

Conference, Spain, 2016.

(9]

Nuno Coelho, Anténio Correia, & Susana
Meneses, “Fire Safety in Hospital Buildings,
with Performance-Based Analysis,” in Fire
and Evacuation Modeling Technical

Conference (FEMTC), 2022.

[10] 1. M. Abir, A. M. lbra-him, S. F. Toha and

A. A. Shafie, “A review on the hospital

evacuation simulation models,”
International Journal of Disaster Risk

Reduction, vol. 77, 2022.

[11] P. Sriphothong and W. Bunpeng; “A study

[12] W.

[13] Lee, Hong-Sang & Kong, Ha-Sung,

- 14 -

of fire evacuation at Suvarnabhumi
Institute of Technology using a fire
dynamics program,” Joumal of Science
and Technology, Pathumthani University,
no. 1, pp. 33-47, 2021.
Pitharat and C. Kittichaikarn,
“Application of fire dynamics program to
study fire evacuation. Case study:
Distribution center of Home Product
Center Public Company Limited,”
Kasetsart Engineering Journal, vol. 30, no.
99, pp. 25-38, 2017.

“An
Analysis of the Appropriate Number of
Workers in Elderly Care Hospital by

”

Pathfinder in Korea,” Turkish Journal of
Computer and Mathematics Education
(TUR-COMAT), vol. 12, no. 5, pp. 340-350,

2021.



The Journal of Industrial Technology : Suan Sunandha Rajabhat University

[14] Liujia Wang, Zishu Xiang, Yaxing Chen,
Dalin Li and Jian Wang, “ Simulation and
Optimization of Emergency Evacuation of
Huoshenshan Hospital Based on BIM and
Pathfinder,” in SHS Web of Conferences,
2022.

[15] H. Boonngam and S. Patvichaichod, “Fire
evacuation and patient assistance
simulation in a large hospital building,” in
IOP Conference Series: Materials Science
and Engineering: Vol. 715, 2020.

[16] Size Thailand, “ Adult height,” [Online].
Available: http://www.sizethailand.ors.

[17]1S. Phonasa, “Standard body size for Thai

people,” [Online]. Available: https://research.

rmutt.ac.th/2013/03/01/. [Accessed: Oct.
10, 2025].

[18] Tinaburri A, Ponziani FA, Ricci V., “Agent
based modeling of meta- communication
with assisted people dur-ing emergency
egress,” in Proceedings of the Fire and
Evacuation Modeling Technical Conference
(FEMTC 2018), Gaithersburg, MD, USA,
2018.

[19] P. Suthangkornkul and C. Plengsa-ard,,
“Fire simulation and evacuation: a case
study of commercial airport buildings,”
in The 16th National Graduate Research
Conference, 2021.

Volume 14 / Number 1 / January - June 2026

[20] Aoife L. E. Hunt and Steven M. V.
Gwynne, “ Simulating Movement Devices
Used In Hospital Evacuation,” Fire
Technology, vol. 56, pp. 2209-2240, 2020.

[21] Yokouchi M, Hasegawa T, Sasaki T, Gaku
M, Murata S, Mizuno T, et al,

“ Operations analysis of hospital ward

evacuation using crowd density model

with occupancy area and velocity by
patient type,” in Proceedings of the
Winter Simulation Conference (WSC), 2017.

[22] Mohsin  Ali  Shaikh, Rehmat Karim
Nashiru Mumuni Daniel and Mujeeb Ali
Khan, “Fire safety status and evacuation of
medical facility considering elevated
oxygen concentrations,” Heliyon, no. 10,
2024,

[23] Chen Wang, Yutong Tang, Mukhtar A.
Kassem, Heng Li and Zhizhan Wu, “Fire
evacuation visualization in  nursing
homes based on agent and cellular
automata.,” Journal of Safety Science
and Resilience, no. 2, pp. 181-198, 2021.

[24] Royal Gazette, Ministerial Regulations

for

Management and Operation of Safety,

on Standards Administration,

Occupational Health and Working

Environment  in Regarding  Fire
Prevention and Suppression, B.E. 2555,

Vol. 130, pp. 24-34, Jan. 9, 2013.

- 15 -



