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Abstract

The objectives of “Buddhist Innovations and improving the quality of life

i

with Improvement furnace to reduce the amount of carcinogens.” are: 1) to study a
model of smart crematorium in reducing carcinogen, 2) to study a model for
development of smart Buddhist crematorium for urban community, 3) to develop
and raise the level of temple way and community way in cremation, and 4) to
mobilize Buddhist innovation to urban community for life quality development. The
data of the study were collected by using documentary research method, action
research method and experimental research method from interviews with 9 monks,
10 academics, and 5 community leaders and undertakers, discussions with 13 key-
informants and from workshop with 23 participants. Two samples were obtained
from two cremation ceremonies.

The results of the study were found that:

1. The crematorium in Thailand places a focus on culture, local tradition
and practice. The belief was passed on generations that cremation ceremony must
be arranged suitable to the dead person’s status, community leaders, respected
individuals or revered monks. The temporary cremation was usually erected for
those people to show the prestige of the deceased. The temporary crematorium has
impacts to environment because of its smoke, fuel, heat, dust, and Dioxin/Furans
resulting from incomplete combustion.

2. A model for development of smart Buddhist crematorium for urban
community has processes in design and operation in order that the fielder spray
machine can function effectively and consists of: 1) Input consisting of the corpse
and factors of crematorium, 2) Cremation management for the corpse in two-
compartment crematorium together with Gaia substance spray, and 3) Outcome of
cremation process in the form of ashes and smoke. Two phases of design are to
design a fielder spray machine and a model of crematorium with nozzles, pipe size,
wind flow rate, and speed of the fielder spray machine. The crematorium is installed

with 15.8 mm pipes, 6 nozzles with air density at 1,200 ¢/cum, minimum speed of



)

wind 7,620 mm/sec, wind flow rate 1,493,271.588 cum/sec or 5.375 cum/hr, 2bar
Root Blower with 54 cum/hr, pressure loss rate at 144.4752, roughness ratio of pipe
diameter at 0.00633 and friction factor (Moody’s chart) (f) at 0.035. It was found that
after cremation the quantity of Dioxin/Furans was at 0.005, below the standard
criteria of chimney furnace of infectious waste at 0.5 ng I-TEQ/Nm3. The rate obtained
from sample 1 is less than .005ng I-TEQ/Nm3 and from sample 2 is less than 0.00474ng
I-TEQ/Nm3.

3. The development and improvement of the level of temple way and
community way in cremation by PAOR process are as follows: To operate the work
according to the plan set, to collect data, to solve problems and obstacles, and to
design a smart crematorium using fielder spray machine. When the smart
crematorium was completed, it was put into operation in cremation. The information
obtained from the use of smart crematorium was recorded, analyzed and composed
into a manual. Undertakers were trained in operating the smart crematorium and
preserving Buddhist traditions on cremation and environment of the community.

4. Mobilizing Buddhist innovation to urban community for life quality
development should be arranged by workshop, training and advising the individuals
concerning cremation ceremony. The cooperation of people and all sectors are
important in reducing pollutions from cremation. Technology and social media
platform should be used to mobilize the model, publicize information, collect data,

monitor the project, and evaluate and improve the project.
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LULSaAY 2-10 0.06-0.07 | 0.0004-0.03 | 0.005-0.8 | 0.02-0.2
WASFILAGUY 1 0.02 0.0002 0.01 0.005
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3, IENANLUIINUS TN YD Y aINA e e
« ARl w1y
« el suALa
« W LRANTLE Y LPG
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_ findumiiuronighy wazasiuwainannsmn sl
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2.6 FANNUTININIVINITUALLUINNUHUREMTUA LA
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ﬁlmﬁmummmgmmmﬁuLLEN (Opacity) 999 31ATUIINUADUANNIAN LagA1rnunli
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ANVAIZIANWIZVDIANIAN Performance Specification

1. feamegiey 2 veusnlaeveanusniduioumam wagiesd 2 viones
anvheduiinndufeuagiuihe

2. sgprnatlumsiAnyevisd 2 vievesgavinglitosndn 1 Juni

3. gauuinilurieannd 2 wieviesgavhelisn1 1,000 ssrvaidoa

4. Woudsililunaenanduidufisanioine

5. flszuunsaainamniluiesmiauazionninaufine waziwiaty fssuy
muAuNafivnso Ay q Aduduifiemuaunisszuisuafivnisernaliidulaiy
1AIFIUTTvUR

ANUNUISIDWI=TOOIANWIAW

nuwdunindu
FulADuey

Haiwio

o nSe dududiea

AN 2.10 LAAINITHAUALNIAN Operation

ANILAUANIAN Operation

1. dauﬁﬂmnmﬁwiﬁﬁﬂmiamLmLmﬁaqﬁaaaﬁaﬁmq@ﬁﬂaiﬁﬁqmwgﬁ Taifing
900 paFLTALTaa

2. muaugumgiluviesnnfiaewdeosganelailidings 1,000 ssriwaidoa
maensEEzaTiEnsE sl uie s TN oo amAn

3. is‘mfwmiLNmwiﬁﬁwmsﬁ’uﬁﬂqmwgmuﬁmLmﬁaaw%ﬁmq@ﬁwaﬂu
wuunesutuiindeyanisvihnureunnmianlisusiududeyauaninsimaumimian

4. yhmsthgsinwgunsaiiaiesdeuaziminamaugiionisldaunieduurii

VDIUTENHHFRLA



36
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MSIAUIANWEIAW

4. ASoNEIUAYIUTIURED
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- angvhenuaze A EAsasrtmnuagedefietoatuamsfiunnads

- asradaanmnnargunsainndsldauladed

1%

= v
2.8 NOuNISwT LNl

nszuaIuns lndivedlviiy Wudsuywdaunsamanisalld insrenisitbngdiiu
Julumungunaeiisendn sssuwfvesia

Wduugisenaiialaniasenianidndufe nswilnl dues Faduufisesou
senineeeAUsENoU 3 & An WWolnds (Fuel) an@iau (Oxygen) wazad1uiou (Heat) Tu
AN1E MU EauLa N1 NI TUFUVBINA NI UAIIUTOULAL AT ULAIET 19T ¢
asdusznauratlnunandlagldsuanuvasuvedlyl

= % ) ' v Y  a jaaa | 3 .

WONMBMNBIAUTENOUMINA1INILAT AzAveliuiTegnld (Chain Reaction)
Y8an15dunY nanfe Walelndlasuausauinnmsiiafinevssleniiuinwenazsal
1§ wazdioanTauluenialisnnindesas 16 lWivzAntu luanavendeimdszunnduiy
Tuananfivwininasy auwdsanmdufiaudgnindeadosiuludugnley dsaunsowans

3 Y & a a = aaa 1 =

aeAUsEnaUYIN T bl WusuUssiavesll wilieufisengnigvianeuasiialanis
dunuiaznena

asAUsznaulunsnludiied 4 asAusznau fe

1. Wawwas (Fuel)

& a A (Y [ d' o aaa LY a £4 1 <

Wownda An Jngle 9 Anufiaunsaviiufizedueendaulaegasimsilunismn
Indl wu fire 1l nsganw Wi Tane waadin Jusu wemdsegluanuefingavansogn
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anm nanedufielddursdesendeanufoudiunndrafumusiavendomausazsiin
ArauAnAsTesdn sl ndemAsiinaniusgfugnant 4 Usens fedl

1.1 anuasnsalumsinlivesdns (Flamablility Limitts) (JuuSunale
vosansiidudemadueniaifquaniadanionasinlnldluniswlngidulianale
FowmAfinautveniaduazdesiviinumemng Tazdalild Tneusuadanvesle
Howmdsilu % Tuemadsausogafelnléifonin avdigaveslolemds  (Lower
Flammable Limit) uazUSanageanveslodomasiidu % luoinadsanunsoqaiallld
138N f-ﬂ'ﬁgqqmmaqlal,%al,wﬁa (Upper Flammable Limit) FeansToindsusazednasiien
shanuazAgagaveslailomduansatuly

1.2 33uUlW (Flash Point) Aogaum
ponunaNfuoMAlusaTdu Mivangauiaged

o o d

fign famsariliidemdsnnsle
Asanisangegavadlotomas Wilod
Uszmelfazinmsinl dulnutusasfis
1.3 9aRalw (Fire Point) Aogamgiivesansiiiudomasdfuandou auf
itagdnlilfusnislaiuazdosiaiiosiuly Tnsunfauieuse Fire Point azgeni
Flash Point Uszana 7 asalwalius
1.4 anunuwile (Vapor Density) fesnsndiuvesiminvesasiaiily

Aot minuetenmdiefivsinanriniu auvunwile T dudswenldnsiuin
feuagmiinvioiwinhenmeagdldidudeyalunisaunusaise

2. 99n%Lau (Oxygen)

91eTiagsou 9 Fastuiifgeendiuiussussnauyssanm 21% win13iwn
Insfusiagadaduazdasnsoandiaulszun 16 % wihi dduandiuindemdmnadadiey
Tuusseniaseu 9 é’hLi’]ﬁ?u%gﬂﬁamauﬁwaaﬂ%wu FeflUSinandisswedmiunisma v
SeUSinaeenduubannifemadidmalnlaity wasdomdwnsUsaanasieendiauly
fieseehaiisanetiazilvisuesingildlaglideddoondinuiieglnsseuiay

3. A7U50U (Heat)

anufeu e ndwnuivhlidomdusazeiaiamsaglessnin

4. Uisengnla (Chain Reaction)

nswnlndededenies fie nszurunsmlndifiSutuddomaddsunudouay
AnldloAnlnty waofs nsiAd)nsen nénﬁaawangﬂm%"maam}'m‘[,maqaﬁuaq
L%at,wéaﬂmmﬁua%aaasz LLaza%aSaizLwéwﬁazﬂé’ulﬂagﬁgwummiwgshanm%aﬁfﬂ,ﬁ

a 19
imvUadlol

“ngufinisiial, peulatilunasfiun :https//www.fire2fight.com/index.php/
knowledge/11-theory-fire.html [20 NuATWS 2564].
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UszinAlna 0.5 ng.I-TEQ/MNm * mlmgauaaﬁméa

Uszinalng 0.5 ng.I-TEQ/Nm * IAILgAAIHNSSUY nsriimsTd

thilufigoniuns:uaumsusu
Anumwia-igamaIANAS1A
Hufowaaduimanaiknssy

Us=ndlne 0.5 ng.I-TEQ/MNm ® IssnuyuBuusiifvaads
iludomarsoTanAulunisuan

HUAEIHR 30 ng_tofal/MNm? imifuus:=ini 0.5 ng.|-TEQ/Nm?
13 ng.total/Nm® imiuus:-uing 0.2 ng. 1-TEQ/Nm?®

IFVLAATHNVOUANSTOILEN HUNERIEILVUIAR IR 250 £
(URLARETABONEU NSURIUALLATYE NS=NSHINEWEINSSSSUERAINASAL)
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F189UY1IINANAIIININFMNEIUAT Walked1  HuaTuainnmiAniiasg
Yaymlinuussrvuegramdnyinliieuaiviaydsdmaliussrvudulsanmanuniela

il A1ndeyavesnasaviAviadauinden ddneudy (awe.) seyudn Jagduilinlunmny.
Vianue 422 uis Tudrwaudl 310 wiis iWwemaaniuuUasauaivwuy 2 wieawn, Touidu

Qe

Qe

Flwanie LPG 1luide A 289 wis uazdn 21 wiv uvosnamien Tfunieddy
Honds Feemunazinem wlsifouas 2,500 an Tafidnismnamiu 6 ads defuasdu
undsdosanslaoendu fausuunniign  deyafiinaulaainmisiarurvessusuiingn
AunndouiFes mumelazdunden inwimnuvamaiviielnddn leifeufiquioy
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2550 wuin Pagtulungammamuns unuaghifinunlafifinsdassvunmasnildumnsgu
dhoamufouiigmelunisasnlaeendu fausud Wnelude uenaninisdisavesnas
guidviadsuandey d1neunie (aue) MUmweiiled wa. 2550 svyiwsiinly
nsnnurIues Aeiimsdiasaankuuliuaiivanly widedlansivilanszaseglueinieeg
agwraifles 91nn1snsrinanslaeendunuinluonnny wasUSuama S99 500 Ui
Tnglamzdafiszydn Sanawlfuafiuiiussansam ndunmanuin Insudesansiaeen
Bu Fhusu Tulnagsniawnasgiu asaiald 1.74-1.79 uilundu 9nfidvualiliihu
0.5 wilunu (AAuvasnfouIumif, WHO uaz NATO fuualid 0.1 ng) UseLhudnAey
fio Audedinanlifissnsenudenuioguinnlasseuiawingy uidsdsmafeauiidnly
flafie¥n TumsvhAanssumsenau azuansfivdanandingsranelnglaidm esaninly
puidern 013 nwuseteddiioglutn sufsiignauiailnszanglumnluiiu fivindlna
gonly  Fananedudeseniinsndnidesninaisiivianan Jymdenans Wudesdides
nduiinsanamesniulnddnadunseiinuanianumenaudladywivaneds wadil
JiunadGatiumela  fwsdnsuananusuallunisudlodamansiivandns sunisle
dnondulueydananonlady Wefuil 31 wnsiau 2548 NITUTIAMIANNIFUmTE
Sunsuddsnisanuafiv nnsEnan saudeniswdndulilianvuaniufiansnsadida
asiuiananegsaNysal

4.3.2 NTTUILNNTBDNUUULATEINLANTINAR

N599NLUUMEIMINTSH (Engineering Design) 1unisoenuuunanisiviinmnge
Feflrnnuiendostiu Tnefituneunsvhan dsznoudie 3 Junou tdun nsmvuadam
ML wavnafdgmuaznisasdioufifiienuuimisiifian veanisuidam lagns
vufidnwuzsidursasiiauisadounduluudleld faaand .16 Fedesldniing
AnaruIsanazinaluladlun1umig o 19U AUINEIAIERT ATUIAINTINAENS
ATULATYTANENT ATUNTIINER
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Identify situ
that people
to change as
problems that can
be solved through
engineering

Compare a -
solutions, test onvey possible

them, and solutions through

evaluate each visual or physical
representations

HRIUTIN NSNS ISOBNUULIRIFTINsa! Yed Next Generation Science Standlard, USA
(71a17: http://www.nextgenscience.org/)

AN 4.16 LAAINITODNLUUNINIAINT T (Engineering Design)

1. MEABEATUNBUNITBONIUUNIEAAINTTA

NIPUIUMSODNUULNAE A INANSTvDY Pahl uay Beitz sufiunszuiunis
fuguiidady duronvesnmunudeyannmhenuiifedss wu dengune de
ponuUULasNmuwAnSe  dhomandadudy ileflezdefoyaiiugiusing 4 TWldluns
Ansigisield dn1sdiuwiAnvesnsyurunisuadymundssgndldsaniunssuiunis
ponuUULasAKEn ST uandluzuf 1 Tnsuts sanidu 4 2 il

1. ﬂi”UUumi’J']\‘iLLNuLLa”ﬂ’liﬁl’lLLUHiﬂLLUU (planning and task clarification)
nszual n1susnilu maivmamama1wwm‘mmammsyﬁ,maiummmaqmiwu%m w30
ANLABINNT (customer requirements) Ainavisindesiivesgnidadoya lduannside
Y93d18n139819 H1eenaziieuInig Anesnwuulzdetklaninufedni1svesgndniy
Foyamameiafiessydorimunvesiuunansiasi (specification of Information)

2. a39UIAANITOBNKUY (conceptual design) NTATIUUIAANITOBNUUY
ANINNITTUALABINITUDINAT  (customer requirements) WAINITZNITHI 9 flay
a1u1snesulgsULUY Wifins¥ian (working principle) lassadnanisyina (working
structure) wazAuANURYDINARTI (product properties) uuiAnveIHAnsie 8199:1Tu
fonruvdosunnild nszuaunsiiiunssuinns ifueenuuuasduadassdisnis
9 \fle APUAUDIANFDINITYBIGNAN

3. N1998NkUULANIUsTIY (embodiment design) #asa1nlauuIAnnIg
onuuuinthesnuuuagymsimualassamdnsaridsazdufinnsandefuasteideves
uiazuuUseLdenamnaeiiimualy mwanysaiveanisesnuuUILieing  nIvdey
flafdu gauds seduiiivades
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4. mIvenuUUTIBaBen (detail design) lutunoudandunmsdnnion
sULUU YA vi3e AuaNdRsig o futsesnun negavhodesimuningiu Ussiiutym
Mawan Ussiiusiunu uay Foganisudariomadieusznaumsfissantudy delulpouans
lusduuuenansnsuannansoe

2. %gumaumiﬁmuﬂ{]mm (Identifying the problem)

MIWALILATINUATILAR LazinAnduLUY enaaedldasiunilunis
anduia Wumsideithasinen Guyed) wldlunsaanmsiieanslnoondu/fausudands
mMsanUuAa Sudsadedndouuazauainvesusrrvulasseuaniuaniu augideld
naaedliasineniioanuiaesinoondu/usud dsdmasonisananslnoondu/fusud
TufBanuuisedreilodfy esannaislnedistags msreansfishumisensgluiivem
vouidTind li38nsnadunguriou Adumisinsgneluiivan dawalilianusanuau
Unamsldansineld angddefeiuunaalunsfauduluuiniomiuasignd uagnimn
anduLuudmsunmavaaeddasiynilunisanuuia Tasfinnudesmsiiugiu fuandly

A5l 4.3
m9ed 4.3 wanstermundesduvom@ndag (Specification of Information)
a9V | 578013 Anududu | Audeanis
1 | aenpdesfuruusssudon anudevesniing X
2 | aansidnanslaeendu/Mansudannisanuuia X
3 | awnsaeuaumsidansinenlaegelivss@nsam X
4 | Livasionguunevesseine X
5 | lidnsieasesssuveanIImms X
6 | novaussransItTInvesrledlngluouian X
7| Dumeluladln X
8 | Usendanaanu
9 | dansanlasenesindydseudanan X
10 | eldnelunmsanvuialigaiuarudndu X
11 | Aldaglunsisssnmszuum X
12 | Alranglun1s3nnsanAg U AULUULA LKA X
13 | ludswaliinaude e snmiig X

3. N13E319UUIAANISEBNUUU (conceptual design)

wnAnlunseenuuuUszneuidunsruiunmsiisniunsedradudunew ield
N3¥UILAITEDNLULAILITABONLUUTTUUNITHIIUVUATIENS LLazqﬂﬂiaﬂﬁaé’mﬁ
Uszdvisnm lneitunousasioluil
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4.3.3 ununiindasn (Black box diagram)

fnuauurdaluniseenuuuiiienandiifiunmninweslasiaiisesdusznou
IngsanvealAIaaiuaITINAf uagimnanduLuuLionaassldarsiyndlunisanuuis
AMTIYTENBUAIY

Hadenindn (input) Uszneudesumedidedin vedlddusmiidsdinguidiori
PpausaMe ssdUsENoUTBsINULANIUITY Wknan a15lnen Weindawnlud sy

-N5¥UIUNS (Process) IBMIANTUNMTIANTTIMEELATInlAgNTHANIUY 2
ouw1 wiounisnuaisineniieddnansiiy feguaisiznis luduneunistivun
nszuaunsnlusesdinsfinudeyavesmaluladane q vaanisnuaisineaniauniswnemn
nazAndenuIMmINsiansiidanumnzay Juaiviesiign violiiAatgmuafivain
N3LUIUNTT

[ I wa

Jadueen (Output)  wadwsnlaannssuIunsgsluninadnsoglusuvesy

Y

D9ANT ATAIUIINNITLNN

ASTUIUNITNNNALA:
=3 ASNANIAENTHUENSLA s

2 WNBNINUANY

S AN 83 89A13
ATUN

VAR Uy

A9 4.17 uanauauniinaeasen (Black box diagram)
anunuciawlcyaolaNliwIdw
— 4 Ao \
szuuaduAUUaivduninlu —— =
I T . szazpallunsiuiniveo
; : HaoluAdu > 1 Suli
@Sy /

/

amunnifeolw1asu >1000C

S:UUASOO@RNINYD
na 2 Heovlw

WoIwao
s WSe UNUAITa

AT 4.18 LAAENHULIRNIZUDUAAWNIAN
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4.3.4 uHunIimaia

NHIINDDARUUUHUNTNAB AN LquqﬁmﬂLwﬂﬁngﬂa%ﬁﬁumLﬁ@l%ﬁﬂw%’u
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yauriszuyamaialdfiiunsesnuuuLAIe U TINAR waziaHANFULUY
dienaaedldarsiyailunisanvuisfnsaudrfuimiwiansesanduaniu Tneiinng
Waguwasanduanuliosfiaauarlidwansenudenisldaudy indeaiuasiynd uay
WENANEULUY tenaassldasiyeilunisanuuisszgnesnuuulfaunsanuasiyni

WoanN1TUaasa1TNYAINAITLNIAN

WA A TIa sz FEULMAUNATIA
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| 1
1
5— = :
e MSFTNTN fisnssuniau NILUAUNIS — .
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. r . Hideding ussqlasg N wAnnely mm) nizAn/daAns
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1
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|
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MsiureaaiasiuaIyaRaziulagiinsnuan Tiyadluresnndad
$1uru 2 viesdeviossnem wazsieaniatu wWeBumnanUalnainiunnazgnriuglaem
mnufouanadlraznlnilasew uazssfideding sdiveanadey mawnlaslundeuiu
mswen Tuts 30 wiiusn wWadlwaglwsidsanlasauuanuaziilelasunnudimmisazgn
wWanlviwnlvdf Tutasll aefinisssmethesninasyhligamgilumsnanas vinlifinsln
Ilsinewmang eravinliAan s lvslldanysal Asziiniviinfuazuafivdug 9103
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seioadr msviuansiymid U lumwnandummmadaitzmuauuinasinfusas
wafivlvogluiinaingay Tnsiniesiuasiynfuzgnoonuuulsivinuiadadluly
ANAN TN wazdetuaTy LA Tuuazansfinfiooninasdiuiinuanainig
AATIERTOUNNTDILATNANTZTNUAIUNITOONLUUNARA I (Design Failure Mode and
Effects Analysis : DFMEA)

Tunsmuauaunmvesduditusiiudesldfunsiinseidounniouas
NANTENUMUNNTERNUUURANAAsinoulUNEnTSseEnadiuen  nseenuuUIAIesHANS
AR Wzt EnAnduLUY Wenaasdldasiypdlunisanvufaiuiu deslinisiingi
founnsssuaznansznuiunIsesnLUUIASBsAeuNEnT3 e dosiuruiianainiions
Andulusunisudanagludiuamninveandnioe wazdielunsussduinguszasdvns
msopnUUUTIITIATIReINTS MIUsuidiunseenuuuilesiudmiunissdn itelinssty
ArmfaInsLaraIanavausIianufianelagegnavesgndn FeiunszuauniTiiage
YOUNNTDIATHANTZTNUATUNITODNUUUNERAMY  (Design Failure Mode and Effects
Analysis) DFMEA Faudemilsfiaznaladlilunisiagiliiussafannudosnsdenanithasiu
NIPUIUNTIATIBNVOUNNIDILALHANTENUAIUNITOBNUUUNGRAAN  (Design  Failure
Mode and Effects Analysis) DFMEA dudndumeunisiidrdalunistiestudymany
Zumanludrureadunoun1909nkUULATEILAENITOBNLUUAIUALNTEUIUNIS
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STRUCTURE ANALYSIS FUNCTION ANALYSIS FAILURE ANALYSIS RISK ANALYSIS
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STRUCTURE ANALYSIS FUNCTION ANALYSIS FAILURE ANALYSIS RISK ANALYSIS
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Z ) ] 3 Function . & & @
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& Design ) fod 2.Failure = = IS 5
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emen of the = 0 (o]
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4.3.5 ACTION PRIORITY (S:0:D)

High (H) yanefs fuaudndudesszy Action Mvngasnilouiuusamstestu uay/
vidonsmuaumInnaduiihliduintegtuinsmuauiliisme wagdainduenais

Medium (M) manefis fissnunasssy Action fusngaunilo3uugeinistlesiu waz/
yiensmuAunTIdy videtuegiugasiidavesfiufivilifuindagtudinsmnueuiifisme
wadnrinduenans

Low (L) mangfle fiusuanaunsaszy Action tiieuiuuganisteadunioniununis
MU

HANTTILATIENYUNNIDILATNANTENUAIUNITODNWUUNEASIMA (Design Failure
Mode and Effects Analysis: DFMEA)

M1 DFMEA  tledinsngsinnuduivan anwianata msliRaingusvasd uaz
ANuBTiazAavdaInn1TeenLUULATBIHUATINAR wazimIANFULUY ienaasdldans
Jumlunisanvuie lagiesesmiuansiynd uazmnanduluy ioneasdldansiyndlunis
anuufia Vsgnaudediulsznaudall

® Lr3sdnoInia
® yaiuasiall
® Ypasa A

NANITIATIIINITEBNLULUME DFMEA WUi1 Le3esdnenia uavmLiuansiyna i
nansEnusenIseenuutesnIlaenuii wn3ssdneniailentaussautamennialiifisane
vzl lngenafnandednenaiivuialimunzay visinnisveseniaanszuu lng
Hymarddunaldannatasssueimavesds msnsanudamannsansianuldiielag
Hunpaninatasgduonavesds fadunsidonuuin uasaLEININveNRSDINIAT B
#1TURE LI AL

yaufuanTiund Wuduuszneuivihmiiisesduarsiynd Tleonafaiymiainnsg
Peansiyeaiginsnbideiles esannsnewesesiynAsuntiulaegusvesiasossulsl
winzay Taflenafnduls utanansansdeuniseangnsessuls Fadunseanuuuaiiu
TIERTgUS Iz a ﬂmﬁu’ﬂﬁsziaaﬁm%'ummaaumﬂmamaamﬁgmﬁmﬂﬁqsaq%’u W
Pelanunsninsasiymildegnaselies

yadaansIgnALina g ndssansiyeddginmnlasnssaeinia e1awy
Pamaniteansiuedlddedos viaiiansgadurmziisarsiynd domidloniaidatuld
uazdlofnduardssansenudonanan osmnmisnandsnsiosiniuniselulaglifiane
a153e A LUTIM TR IHYIUA N LAZN1TATINAOUAUAINITNVRINITTNATIYARVY
yhmawan vildenn dafuasidengunsaiyandauaumsivalifianumnzauturunves
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4.3.7 MIWATUIHIUUITLNDULATIINUAITILAR LAZIANHIANAULUY LNDNARDY
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' 2
%ﬂ mf = (prT[d )/4
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= 1.1677 g/s

mg = 2000/ 3600 = 0:555 g /S

g)
0.555 | =
m* = ms/mf = (S

g = 0.07751
7.1677 (;)
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Feometlausiuiuy 1,200 nsa / anuIAAIng “Lsi’?mmﬁaamﬁwqm 7,620 11/3U7
FI91579 YurinIsoenLUUAIMUAIUATie 15.8 1y AntTufiufl 195.9674 1319 1y 9IN8RST
Mslya Q’ = VA flatiu Q= 1,493,271.588 anulAn uu/AuUNi wise 5.375 Qﬂmﬂﬁmm/%’ﬂm
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. wvoelamlne | Tanlaw B B
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(ke/m’) (mm.)
(m/s) (m/s)
it 720 13 13 15
Uy 720 6 9 12

e 753 5 9 12

Yuiud

8 1] [#10) U. o X

guiuiiunasdan 720 0.075 15 46
wniuaden 720 0.15 15 46
Fullers Earth 640 0.106 15 6.2
Bentonite 900 0.075 1.5 7.6
wsuuls 1,750 0.063 4.6 7.6
HABAM 880 0.106 1.5 6.2
Flour Spar 1,760 0.075 3.0 9.2
uilpawin 1,280 0.15 3.0 9.2
Tripolyphosphate 1,040 0.18 15, 7.6
Common Salt 1,360 0.15 3.0 9.2
whdnwilusng 560 0.106 3.0 9.2
Sodium Sulphate 1,360 0.106 3.0 12.2
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A1 Reynolds Number

NgN3 Re = de//J

kg m
1.2 [=m ) = 7.620 (=) * 0.0158(m)
cu $ =144.4752

0.001 (Pa * s)
MvuaauveIuRingluvie 0.15 Uy fatiy dndumueIudeidurIuANEnNana
viedluuan

NGAS €/1="Y1s5

= 0.00633
\lo A1 friction factor (Moody’s chart) ()= 0.035 Aug1vRviBIAg UYL
HuRse (L) 30 was duruAudnanvie 15.8 ud AUMEILLNeINIA 1.2 NN/AU.Y ALET
7.62 31/3U1i

UZ
INANT AP =f (5) x 29
Y D 2
kg
1.2| =5 )*7.622(m?)
= 0.035 [ (m) * —(m)
0.0158(M) 2
= 2,315(kg/m®)
9T AP = 0.227 bar

N

NUNIFIUNTANABTaRMEaN AMvuaA1Lsiiageanlilaifiy 1 bar  FatuAIs
LBBNTUNAULUU Root blower Tagdlhssu 2 bar 99510158984 54 au.4/921u9 vIoLdanty
1NNANIVUINNLAINATAIUIN
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Moody Diagram
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