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EVALUATION OF LIQUEFIED PETROLEUM GAS RELEASE OF THE CULINARY LABORATORY
BY ALOHA AND GOOGLE EARTH IN A UNIVERSITY, PATHUM THANI PROVINCE

Orawan Chamnanphudsal* Chaiwat Phadermrod?

Abstract

Liquefied Petroleum Gas or LPG is classified as highly flammable which typically causes
fire and gas explosion. It may concern adverse health effects, such as severe burns on skin,
asphyxiation and death. The purpose of this study is to investigate scenarios of LPG releasing
and explosion from compressed LPG cylinder (weight 48 kg, 5 tanks) leakage from the culinary
laboratory by using the ALOHA software and Google Earth in three seasons. The results showed
that the winter weather could induce the maximum leakage level at ERPG-3 (33,000 ppm of
LPG), ERPG-2 (17,000 ppm of LPG) and ERPG-1 (5,500 ppm of LPG) at 194, 325 and 620 meters
of distribution radius respectively. The distribution direction predicted was in the northeast
direction of generation source. In rainy season, the vapor cloud leakage pattern was illustrated
when the upper (60%LEL) and lower explosion limits (10%LEL) was in the range of 2,100-12,600
ppm. At this condition, the distribution radius could reach 55-137 meters. The simulation results
also revealed that the summer condition could induce fires and explosions. The explosions
could be a jet fire with 4 meters of fire height that can be lethal potential to the people who
would be in the 10 meters of radius. The explosion of BLEVE was also presented in the summer
which can create the fire with 8 meters of diameter and the thermal radiation intensity, 10
kw/m2, can expand to 45 meters of long distance. It could be a potential lethal death for
people who exposes to this thermal effect for more than 60 seconds and can destroy the
building structure. These results pointed that the case study area should conduct the
emergency response plan which covers the LPG leakage levels at ERPG-1, 2 and 3 conditions.
The Level of Concern (LOC) in compassing with the thermal effects should be set, monitored
and controlled to reduce the exposure risk and prevent health effects. This study can be applied
to nearby communities or other cases settlings to initiate their emergency plan responding to
the risks from similar aspects.
Keywords: Liquefied Petroleum Gas (LPG), Release, ALOHA, Culinary Laboratory, Google earth,

ERPG
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Tsunsumouiumesiltlunsuszifiuanudssanmsilnavesasiafiluusssnalaiinng
tarldfognaunsviane fe TUsunsu ALOHA (Areal Locations of Hazardous Atmospheres) @aléfaun
TAuuua891U U.S. Environmental Protection Agency Wag National Oceanic and Atmospheric
Administration v83UszInAansgeLuinT tileeenuuunsmevauensdiiinmnanidunsdifinasiad
$1lva nnsiindadds saudennsszida (U.S. Department of Veterans Affairs, 2021) Tneld4aya
Aearuriavesansiadl anmpfiusuina dnvaiznisiilua iiednsziveuiuanansznuiliindy
(N3EMIETITUGY, 2564) uazthuUszendldiulusunsu Google earth Alwdmiunsgniwanems
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srudeyaiiiosesivaniunisalnsarsiaiiialuasenanis@nuiiiliagiiasizviany Emergency
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fu wamsAnynud luggiuansnetu Auildsunanseny euduiiy wasussrnsiildsunanseny
ey anunsatilglunisdnvihunuenenlunsalifamnaniduls (Anjana et al, 2018) 5) n15ad
wuudrassmstalva Tillus! szifaandeussefeiinsidenmar namsAnwmuinfieinnuddu
33,000 ppm fn155alualuszeznie 11 Alawns agvhlndansdeiinwazldunansenuiiszsu
AGEL-3 (Beheshti & Dehghan, 2018) 6) nsUszifiunansenuvesUszanyuluiuifd dofuine
Vnsideumarlaeldlusunsa ALOHA uar GIS nuindlefinissilvavesfellnsidemmar wasd
a:mzmmﬂmﬂqaﬁw%wmﬁmmzau AgvlAe Jet fire , flash fire , vapor cloud explosion %50
Boiling liquid expansion vapor explosion ¢ (Anjana et al., 2015) mﬂ‘ﬁayjasﬁwﬁuﬁ]mﬁuiﬁ’h
TUsunsu ALOHA fsldanunsaldldvuiiilefinmnnisaiansiedislva iesanuadeyadigidilu
Tusunsa udlusunsy ALOHA ldlunmsvuneiiuiidamemdadamemsaifedihse Tonmsunnuas
MLHUTBISUMANsalgniduamt L duee1ad
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2. vayaansiaillulusunsu ALOHA lLifignudeyavesinaUlnsidenmailaenss  §3deddly
gnsdanenarsteyannulasnievesansiail (SDS) ludnsdiulnsinuiosas 60 uazdunu
Sovay 40 (Jdand wand3, 2559) Inglddayaasniilnsinululusunsy ALOHA Faii

a5l : alnsiny (CsHe)

CAS Number: 74-98-6

whwiinlaiana : 44.10 n3u/lua

U500 : - 42.00 DIFLTALTEE

gaumngiiveanisyaialil : 460-580 asmiwaides

ANUVWILULYELlaN1Y : 1.5 1

ANavLRIWYaN YNl deumal : 0.51
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HszAnsuesnisvenefvesnmulnsidenmanil 15 ssmigaldea : 0.00300 Ae 1 94
\waLgea

IDLH : 2100 ppm

3. vayaan o nalaglideyaruenieinedminunusilesl 2563 (nsugniieaine,

a <

2564) Wuanadenugananid lawn gamall anusiaulaeinfiszauaiugs 10 wes Ysinauuaun
AaNUUYBI uazAuTuduing TnsluggSoussloamgl Anuiiiauainiigauuwasgnu
AUAWU weTlANUAINIgANUILaEHUANEIAY LavisargRavdiansaunwaneneiuyinlil

ATWNINTLANLVDIESLATNIILIBLANANGTU AINNT19N 1

M99 1 FayasnImenie

1815 aany HANU an3ou
ANMISIaN (Knots) 2.52 2.22 3.10
AAveau nziunnidesle pyiusondsanile pyiunendesle
gaunqil (°0) 29.7 28.2 30.9
AT (%) 78.7 714 69.5

a. Feyauvasiiinnssilvavesineilnsdonmarnndswssfnetlnsideumad (LPG) uuy
8n0INATUNTINTEUBN YUIA 48 AlanTu AIwge 140 LyuRluns YuIadurAudnats 40 dadiuns
fUsmnaansiailudsiesas 85 vesUSumsdufieliiifiindunsveneivesfiie i LPG Miluvesvan
Tuffs 75.48 &ns Aiewsiu 7 115 uavgamaiiansiadl 21 ssrwaidea TasUsunanivgean 5 ds lu
fiuilas vinnlasseuduoiasduien vinissiassaniunisal 4 3Uuuu Ao 1) Toxic Area of
Vapor Cloud S1aesaniunssinisiingsavue 5 fiadunsiidesiogou (Flexible connection failure)
Uiandimdafinellngideniiaiiugs 100 lwufluns 2) Flammable area of vapor cloud
3) n3spliauuy Jet fire wag 4) n13seilnuuu BLEVE Tasdrassaniunisaiuuvas 1 adslunan
naneiu szegnailumsiasanmsiiluawindu 60 wiii luggmia 3 99 fe gg¥eu qamun wazggru

nsanseideyauaznisuszulana

1. eitldannisussifiunsivlvavesinetiasndelasldlusunsy ALOHA Refiuiinlasufiie
Tnswmuanfedlasdeumasluszduanuaudusig 9 3 sefufiuuaniy Emergency response
planning guidelines Taun

1) ERPG-1 WumnuiduduresanslueiniaienaBuiinadeguaim weoldsudunar 1 9lus
Tnenaseguamifivadntes $an51 nduldinaudumssuniu

2) ERPG-2 upududuresanslueiniaiionasuiinaseguam Weldsuduna 1 Halug
Inefinasoaunmifisndntios aunsameldios Reversible) liviiliAnanuagdeaiuaunsaly
nstlesfiunuies iy wlnnianitud Husy
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3) ERPG-3 \Humnuidutuvesaslueimeafiiuiinasequan eldsuifuna 1 4alug
I(ﬂ'c’JﬁNaﬁi@qmmwsluizﬁumﬂLﬂuﬁu&li’]‘&Jﬁia%em (Experiencing or developing life-threatening health
effects) (American Industrial Hygiene Association, 2021)

2. S2AUUNTIEURINTT LIRS URURAANSIATLUUIABUNEY (Acute Exposure Guideline Levels:
AEGL) Ty 3 szeu il

1) AEGL-1 Uinaififianunduduvasarsiaiiganind aediussssuitilunieauiiseunandy
Unfionaddnliaute szmeifios nansenunieoimstuasegdansm

2) AEGL-2 Uinaiifianududuresansiadigening madssvvuiluvieaufiseunent
Unfionaldsunansenuiilianusosnwmels ‘vﬁamaﬂizmuﬁuﬂﬁagLﬁuLaawuwu

3) AEGL-3 U%Lamﬁ:ﬁmmLsﬁmﬁwmmﬂﬂﬁqnﬂfhﬁ AnUsErwTlUnSeAufi sounendn
Unfoaldumansenusiogunmililusunsiefundin (@ulve gozan wazame, 2559)

3. syAuaududuiivasnde (Level of Concern: LOO) Aanuwnauiianunsaszidale
Tulusinsu ALOHA LuseaniUu 2 seAU laun

1) 10% LEL fie seiuauiwuvesansiaiifisedu 10% vesnfiasianisinlnndeszidale
G?W?;IG] (Lower Explosive Limit)

2) 60% LEL Ao szdiumnuaaduresansiniifissiiu 60% vesnilavinnisinlivieszdala
#an (Lower explosive limit) anLdusERUE WU ansnifanguneuvesasialianunsaszidn
16 (JAand 1@@s, 2559)

4. Ushasdilasunansenuannanadureanisudded wiseenidu 3 seau ldun

1) sefuaruda 10 Alatad/maauns IEEusunnedetudedin uaslasiaieennisgn
aney

2) sEAuAUILY 5 Alates/msnauns lasusunsiafaunaludansesiu 2

3) szauanudy 2 Aladnd/msauns sudunseiaunannes (aulva gozdal uazane,
2559)

4. Wnsznveyailnainlusunsu ALOHA TageSu1e Footprint vesaAvsiunvy A
WWIN5A8 vouLRRuiifle Sunanseny waziiauenan1sUsEiunTuns nszane udiilasu
nansenuuLsuilaglslusunsy Google earth (suimil Wieunzusd, 2563)
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nan1siasinsilnavesielinsidonmar et muassosiivasndelunisyesfunisiin
wiadlwdiuazszidnnnisialvavesinelnan 1 adilu 3 g9 wuh

1. nsdifeilnsidoumarsilnauaglifelnly 3 99 U 2563 auszduan ERPG fisziuainy
Wudu 33,000, 17,000 kae 5,500 ppm vl lasunansenudedin (AEGL-3) ldaunsasnwimels

(AEGL-2) uaglidauny seaeified (AEGL-1) anuddu wud Tuggvunisveen1dlunisunsnszateun
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ign 194, 325 wag 620 WATAINAIFU GRHUTEEENITlUNITUININTLINYTBIANN 185, 295 uag 570
WATANAIAU drugeTeuszeznsiunsnsznelatesign 170, 263 uag 498 LUATAINAIRY
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a5197 2 dayamsiilvavasinellnsdesmadlunsailifnlnluusdazeel 2563

Toxic Area of Vapor é’umsﬂﬂﬁiaqmmw QQN‘N f9%uU1 qq%’au

Cloud HUULREUWEY

33,000 ppm (ERPG-3) Sunsredstudedin 185m.  194m. 170 m.
(AEGL-3)

17,000 ppm (ERPG-2) Taaunsashwimela 295m.  325m. 263 m.
(AEGL-2)

5,500 ppm (ERPG-1) lalauy szaneLfag 570m.  620m. 498 m.
(AEGL-1)
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0.25 L

\\ //,

1 0.5 0 0.5 1
kiometers
] greater than 33000 ppm (AEGL-3 (60 min))
greater than 17000 ppm (AEGL-2 [60 min))
[ greater than 5500 ppm (AEGL-1 [60 min])
— - wind direction confidence ines

2l 1 nan1siaeanisilvavesingllasidenmailunsdllifnlnlugae

2 Toxic Threat Zone

CloEs
kiometers
0.75
—f -
. N
0.25 A
{ ] wind
0 T \] —
0.25 - -
\ L/
N gz} s /
0.75
1 0.5 0 0.5 1
kilometers

[T] greater than 33000 ppm (AEGL-3 [60 min])

greater than 17000 ppm (AEGL-2 [60 min])
[] greater than 5500 ppm (AEGL-1 [60 min])
— = wind direction confidence lines

1Al 2 nan1siaeanisilvavesinellnsifeuvadlunsallifalnlugamu
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R
0.75
1 0.5 0 0.5 1
kiometers
[] greater than 33000 ppm (AEGL-3 [60 min])
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A 3 wansPaesmItilvavesietinsdenmailunsallifialnluggseu

2. n3difinetlnsidenmanrlnauvunguumeninelaliluusdazged 2563 luszezinainis
$Silvasiailos 60 Uil wuin mnudssionsiAalnlninUTinameseududuvedlnsinueglutied
szilald fA13adndnuuresnisszidn 12,600 ppm LazA13ad1nna19U99n1552100 2,100 ppm
ileuszananamelusunsu ALOHA vesrdndndnuudiszidnld (60 %LEL) wazmdadninansiiszin
16 (10 %LEL) nuinluggruiisaiinisilnauassuidneglutas 55-137 wns sesasnfe qevunieg
Tutaa 45-105 iR uazgiousglutag 33-84 Wng Famssii 3

A15190 3 daganisiluavasinallnsideamaruvunguuueninglilnluudazqet 2563

Flammable area of Vapor Cloud aaru 091U qg%au
12,600 ppm (60 %LEL) 55 m. 45 m. 33 m.
2,100 ppm (10% LEL) 137 m. 105 m. 84 m.

50

\ {

1 5200 100 0 100 200
meters

[7] greater than 12600 ppm (60% LEL = Flame Pockets)
D greater than 2100 ppm (10% LEL)
—— wind direction confidence lines

Muil 4 nan1sPaeanisilvavesingllasidenmaiuungumueniinglilnlugguu
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meters

150

wind

50 o ®

150

200 100 0 100 200
meters
= ™ Ing
[] greater than 12600 ppm (60% LEL = Flame Pockets) (n o . | -
9 ¢ Google Eartt
[] greater than 2100 ppm (10% LEL) ol

—— wind direction confidence lines

L P o S Saly Dy S S
meters
100

50 |~

& -'\j wind

| i

) o 50 100 150 200
meters

[[] greater than 12600 ppm (60% LEL = Flame Pockets) (l
[] greater than 2100 ppm (10% LEL) Google Earth
—— wind direction confidence lines

AT 6 HanITRRINTTIavesinglinsdeumainuungurseniglilnlugafou

3. nsdiineUlnsdsumainmasluiwazn1ssedanuy Jet fire wun Wefwsilnasenunay
Winnsseidariud vilignlndadeaumds ssesiainiswnlug 60 uil dnsinswnlndigean 48.6
Alansudeundl warUsuraniswilugd 1,354 Alansy anueivesdadlnluggiouasgn 4 wuns

A ° Y a wa v a o v a Y2
JesaanAonruLALAUU1 3 Wwns taevhliiAnsadrnudounsedumnudy 10,5 uaz 2 Alatnd
Aomaauns LA unansenudeTin unalnliseiv 2 uaslunanmeswuaiu tneiegnnely
Safl 10 waskasuduasnedstudstinle

a5197 4 dayafrellnsiBeumvaiawdslnuuaznisssiiauuu Jet fire Tuudazagl 2563

Jet fire JUATIE aauy 9AUUN7 nasau
ANuaUadli 3m. 3m. 4m.
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