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Abstract

Electrical energy generated from PV array affected by the solar fluctuation and make energy intermittent.
The intermittent of environmental condition is the big problem of the using renewable energy, the forecast
technology and monitoring system cannot manage for smoothing power as perfect. So, the use of energy storage
system to solve the power fluctuation problem was necessary, but need to track the power changed instantaneously
for the best in energy compensate. However, the highly fluctuated solar power and the rainy season has affected
to the energy stored in batteries bank, then it cannot discharge to compensate perfectly. The priority based

controlling scheme in this work shown the good results for high solar power and low solar power and also solar

JEET 2020 ; 7(1) : 1 - 12
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power fluctuated. Besides, the high electricity demand scenario the system working well in peak shaving application.
In case of low battery, the system would prior to charging energy storage first to prepare the energy prompt in the

evening.

Keywords: Energy Storage System, Fluctuated Solar Power, Grid Connected
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Abstract

This paper studied cooling of a hot surface by orifice nozzle with 3 different styles, orifice nozzle, orifice
nozzle with narrow chamfer and orifice nozzle with wide chamfer. The results obtained are compared with
conventional nozzle. Orifice nozzle diameter D = 20 mm and the tip of the orifice nozzle has a diameter d = 18
mm. Using air as working fluid at flow rate in term of the Reynolds number (Re), constant at 10,000. nozzle-to-
plate spacings z = 40, 80, 120 and 160 mm. The results showed that orifice nozzle helps cooling on surface
higher than conventional nozzle. Orifice nozzle experiment at nozzle-to-plate spacing z = 120 mm gave highest
cooling in term of the Nusselt number. It may be caused by the tip of the orifice breaking down the flow layer the

exit area causes turbulent flow helps to create better cooling.

Keywords: Cooling, orifice nozzle, orifice nozzle with narrow chamfer, orifice nozzle with wide chamfer
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Abstract

The study of dust particles smaller than 10 micons in a fuel service station, Mueang District, Buri Ram

Province The objective of this study was to find the concentration and classifying dust sizes smaller than 10 microns,
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including assessing the risk of exposure to particles smaller than 10 microns of employees, collecting personal air
samples from all 7 collection points in gas stations fuel with the fuel nozzles from 18 or more and have a
convenience store, coffee shop. The results showed that the dust particles smaller than 10 microns with the highest
concentration equal to 0.00125 mg / m® and the smallest was 0.00025 mg / m® when analyzed for size distribution
by using a microscopic found that 2-3.5 micron of dust contains the highest amount. The largest dust size is 10
microns and the smallest size is 1.53 microns. Then, to assess the exposure risk of the employees, it is found that
the risk assessment results from the relationship between the concentration of dust smaller than 10 microns with
the total exposure frequency of 7 points with a score of 5 points, which is considered an acceptable risk level is a
level that does not cause damage to health status, do not increase morbidity or mortality, do not affect production.
However, although the value does not exceed the standard but there may be a rising trend due to the increase in
car traffic, so air quality should be continuously monitored. Allocate an environment that is conducive to good
health. There is a management to develop personal skills of employees to educate about dust that affects health,

including prevention of dust hazards, provide more quality protection equipment and sufficient for the use of staff.

Keywords: dust particles smaller than 10 micons
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KgCO,e/day lastSu1m aoﬂi:m‘n’uﬂz%mslaﬁqwuﬁl,ﬁ@mguﬁmmé’wﬁ'uﬁsﬁ'uﬁ'uﬂ%mmmiﬂa@ﬂﬁiaﬂﬁ"’mj
ansuanlaeenlodatndindaynisada (< Sig. 0.05) uazdSurmfoaiveulasenlodidaaddonain
ﬁamsumimmmﬂnﬂ:gaclaﬂquﬂnuﬁmLﬂ%iaaﬂuﬁ%aﬂWEwavl.ﬁﬁmaqi‘zwL%mwﬁaﬂi:mﬂﬁw‘“uﬁmawums
Usaddosdsurmfansuaulasanlofis 439.11 KgCO,eiweek laaldusunmsindudiaa 160 liteweek &4
Usinahaiudimafildin ndluedossuddanudunuiiuiulsinamaanfueunlasanladfivseseanatn
InpfAYNIIEDG (sig. = 0.017) V‘iﬂﬂmaumiﬁwmmaas:uumiﬁ'@m?ﬂﬂ:gawaﬂluqmuﬁmaﬁmma
i mydanUsssfamsuanlasanladsinnadu 6,532.22 KgCO,e /day

Mmaran: Maensuanlasan o, VULUANBLTUTYU, ITUUNIIAMIVLYINBUTUTY

Abstract

The amount of carbon dioxide gas assessment for use as basic information in reduction measures
emission from solid waste management activities in Ban-Yang community, Buriram province, all 19 villages in the
year 2019. The amount of solid waste had 3,725.73 Kg/day, found that most of biodegradable waste followed by
general waste hazardous waste and recycle waste respectively. Which the 4 types of solid waste had total of
carbon dioxide gas emission equal to 6,093.11 KgCO,e /day, amount of solid waste correlation with amount of
carbon dioxide gas emission at statistical significance (< Sig. 0.05). The amount of carbon dioxide gas emission

from solid waste collected activity, used with the engine combustion of diesel fuel showed that total of carbon
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dioxide gas emission equal to 439.11 KgCO,e /week while used to diesel fuel 160 lite/week. Amount of diesel
fuel correlation with amount of carbon dioxide gas emission at statistical significance (sig. = 0.017), effect to work
round of municipal solid waste management system had total amount of carbon dioxide gas emission equal

6,532.22 KgCO,e /day

Keywords: Carbon Dioxide Gas, Municipal Solid Waste, Waste Management System
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Abstract

The objective of this research has been increasing the efficiency of solar power baking room of
Somchan Community Enterprise, Uthong District, Suphan Buri Province. It had 3 steps to the operation, the first
step was to collect information on requirements and studied the conditions for baking banana roll, the second

steps were to designed and install the temperature control system in the solar baking room and the finally step
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was to comparison the operating results before and after the improvement, by the collecting temperature data in
solar power baking room for 4 positions according to the position of real banana baking continuously for during
7 hours.

This research was found that the temperature before the adjustment was has between 42.66 - 73.24
degrees Celsius and after installation temperature measurement systems and adding the air flow control system
could be help to control the temperature inside the solar power baking room had the temperatures between 54.44
- 57.66 degrees Celsius., by the temperature in all 4 banana baking positions will had not significant difference

temperature.

Keywords: Solar Drying Rooms, Automatic Temperature Control System.
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UnAnga

Nuwispildumsinsnanududuseinsaslaazdain (HAAS) luﬁmizmqmmﬁaiﬁﬂiuﬁumm
Léﬂdﬂﬂdgﬁlnﬂwmaaﬂ']i"lﬁ%‘uﬁuw”animaﬂaaz%ﬁnmﬂmiqﬂim-u’fﬂnﬂﬁwﬂi:mqwu laglfzumsmsiwe
910 3 J258 @a 1 pH A1a13BuNITazansiin (DOC) UazA1ARaIudas2AIMI WU s2UUMIHARTYs1A
gumuvi‘l 3 ue leun hunzdnile twfiusuysal uaztinuiraiu ﬁ@mé'ﬂwmzmaaﬁnﬁmﬁuﬁ@h pH L1J%
nang den DOC ag‘lmm 7.81-12.33 UaANINGORAT LLazﬁmﬂaa'%u'ém:mﬁNagluﬁaal,aﬁsl,ﬁ'lﬁ'u 0.06-0.28
fadnsudedas Mnsunseanlassd@n (HAA,) ’Lm{wﬂs:ﬂmmuﬁg\i 3 duIMsIetinlsl wu Usinmena
LUNTUDDI HAA, ’Luﬂ%mmﬁgswgﬂunﬂg@ﬁmmﬁmvhﬁ“u 433.41 lulasnsudedas Tasmadszdiuananioinms
gunwannsgdlna-uslna HIUNTINTAN-AY LRT RN AW vl,aiwuﬂ’nmémmaqmn’lwﬁvlairiaIﬁLﬁ@
mﬁwaamsmjwnma’f[aa:%ﬂluﬁwﬂszmﬂgmu @en HI > 1) Lm:m'}mﬁmmaigmmwﬁrialﬁtﬁ@mﬁw oK)
miﬂﬁjwﬂmaﬂaaz%aﬂluﬁmszmquads:uumiwamﬁﬂmzmﬂgmwaa 3 W a%ﬂumwﬁﬁﬂau%”uvléf @en
CR aunin 10° ue laitfin 104)

ada: madszfiuanuieiniguau, niealaszdan, szuuniasilzi

Abstract

The aims to study concentration and health risk assessment of HAAs from consumption in water tap
community and the result found that all of water supply system include Maka village, Nernsombun village and
Lamduan village have neutral of pH, in the range was 7.81-12.33 mg/L of DOC and in the average range was
0.06-0.28 mg/L of residual chlorine. The HAA; in water tap to all of 3 villages and water distribution found that
maximum concentration average equal to 433.41 pg/L. The health risk assessment of water tap consumption
through ingestion and through dermal absorption found not health risk non potential of carcinogenic in water
supply (HI >1) and accept of health risk potential of carcinogenic (CR = >10° - 10*).

Keywords: Health Risk Assessment, Haloacetic acids, Water supply system

JEET 2020 ; 7(1) : 49 - 60



ML BANUFINWFVAINIINMITUHINIAY WIADT AR uazADA

http://jeet.siamtechu.net

1. UNW

ﬁwLﬂuﬁaaﬁvﬂﬁéﬁ'ﬁy@ian’n‘@i’m%ﬁmmugwﬁﬁaamnﬁlamamu@a‘[u‘iwmﬂﬂimauéﬁUﬁﬁaﬂa: 70
ﬁfiamiﬂ%'uﬂ*ga@3mmwfi’]a%wﬁ”ulﬁumiqﬂinﬂuﬂnﬂ%oLf]ualmf’]ﬁzy LLa:ﬁﬁa:amﬂawddwa@iaqmmwua:
amnwTianavesgadlnauilnadie Jegdulwaagumwveszmalnosulnyldsunmsmivauwmaniuns
ﬂ%’uﬂ;aqmmwﬁ:ﬂLﬁaa%ﬂummﬁmmgmﬁmmmm:ﬂaa@ﬁ'ﬂ Unannmidwilawsasssiisuszdalsadas
seuunaainyszinlagldnszuaunnsaiunznan-muaznew wazaamstwileusasgalsaluindemaduans
ARDI (Coagulation-flocculation process) [1]

msaaa?uﬁmﬂLﬁuwamﬂamjm%ﬂiﬂluﬁwﬂhmmmﬁwﬂg’jﬁ%mﬁums’ém’%sﬂuﬁwﬁ'mdmﬁamnms
ﬂ?uﬁgdﬁﬂ (Natural Organic Matters, NOMs) awAamsnassldannissingalsa (Disinfecting By-Products,
DBPs) 15w sn3lasanladiinu (THMs) nsaalaszdain (HAAs) iudu lasanududusasneanlaasdaniinuas
feanunnninanslasanladimuisdenss 50 [2] Vfaf:msmjmmaﬂaaz%ﬁnﬁﬁﬂﬂmwriauzL§01uqﬂIﬂﬂu‘%Iﬂﬂvlﬁ
mnmsﬁnmﬁmuuﬁ:uuNﬁmﬁﬂﬂi:mqmuﬁlffﬂaa'%mﬁumismL%@Iﬁﬂmulﬂnviﬁ@hﬂaa%'u’éas:mﬁwLﬁuﬂjﬂ
atmualasimualilidini 0.2 Ssansudodas wazliifin 0.5 Tasnsudedas [3] WU ﬁwﬂs:ﬂmmuﬁh%i’a
waINTFINdA1AaaIudRTEAIMITENINeT9 1.22-1.81 AadnTudadas Inarildifiansaanlaszdfnuinnit 300
lulasniudadng Sofiudanasgin US. EPA. (2012) Airmualiliiiu 60 lulansudedas (4] wananiiann
F19umMIAnEINUN T ou aomﬂmaﬂaﬁmugﬂuﬁuﬁ JIMIARATINTFNN (60.09 tulasniudedag)
maaamluﬁuﬁ%ﬁmi’@ﬁ%’mﬂ (33.89 lulasnsudadas) [5]

msﬂ%‘uﬂ;aQmmw{iwﬂs:ﬂwﬁww%’unwsqﬂInQUﬂnﬂsl,wqmmaaa‘i’m’i’@q?‘%’uﬁﬂ'\‘mmmsmnqmmw
I@]sJmww:ﬂmaﬂaazs’?jaﬂLﬁaamnmimaaaauﬁ@i’ﬂfﬁhsga swispilasldaulalumsasiseussauanugut
29403081180 TA N8 FN N IFIWI BN ABA A RAS 28138209 N15L A0 Ao pH ARBTUBETZAIAIY LAY
ayBunidenfuanazansin %aﬂuﬁﬁﬁﬁﬁunm‘i‘w mitenudidusasnsaanlaazdanianm ledmunsasinly

Urnfuanuifoidaguninyes qQﬂInﬂu’%Inﬂ@iavlﬂ

2. 35NMIANHWNITIY

2.1 vaulwadszrniaaagng

Usemnsildlumsisoasai leun AuAnvinmsansduatuens Janiayiiug dsznavdas indu-
ﬁflﬂizmmmzuuNﬁ@ﬁwﬂizm"qwm‘hmu 3 U Lmzﬁvnﬂizﬂ'mwnﬁm;ﬁ%ﬁwﬂizmﬁhmu 45 BAIALIDH fa
sruunAaidsz Tz i:uwﬁmﬁwﬂizﬁ%ﬁuawirﬁ wazszUUNAaTnU sz i dwmsuliiiaee
i:é'ummL“}T&Jﬁumaanmaﬂaaz%ﬂLfl‘wﬁagmﬁaa@i”u

mjuﬁaamdlﬂuﬁwﬁmm:jaz 1 28819 LLaz‘&wﬂizmmmzuuwa@li{wﬂizm"gu"mw\mz 15 @884
Iﬂﬂmiﬁmuﬂmm@maumjm"'ﬂamol,f]mmmaww:lm:m (Purposive sampling) ﬂi:ﬂauﬁmq@ﬁuﬂaémﬁ’] 30
nanavigne LLa:ﬁ;@Ummiaﬁimﬁw FIIWINGIDEINIFW 48 A28

2.2 VAULUAMTIAE

1) miéﬁmLﬁ'a"?mﬁ:ﬁmdLm‘ﬂ@mﬁmLﬁmﬁaimﬂ:f’]auLﬁaﬁm‘m:ﬁmiauﬂ%ﬁa:mmiw 3 61889
wazsinisztifadiasey pH ARDIUDFITAIAN Wz TAuNSTTuauaza BN Swsuvsnasnsaalaszdan
45 @10819 @T’aasmi{'m:ﬁ'lms%‘nmamwﬁaaﬂ'ﬂaﬁﬁﬁqm%gﬁ 4-10 29ALTALTHR WATHNFINTIVILATIZNA I

v

WasdJuans [6, 7]
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2) My amsdunidanfueuazastinlwingy wasihdsztn anmInsastindaed 19 wiHk
n389 GF/F uwa 045 lulasiuas uaziiasnzilasiaios TOC analyzer a1u35971n Standard method Tugan
5310 B. Persulfate-ultraviolet oxidation method. §1% 3L TLATIzHAARsHdaT=AIealwin Tz Tadh B0
nagouUSu1mA8034 [N,N-diethyl-p-phenylenediamine (DPD) coloimetric kif] H9o1fn135iiaduaInaasudass
AILMAEANITNIATZINYEY Standard Methods for the Examination of Wastewater, 12th ed. [8]

[ 3

2. mqﬂszaeﬂmaaamfsfﬁ“ﬂ

(2
A v AdAa e

mmaﬂummqﬂs:mﬁlﬁaﬁ']Laua”iﬁmimuquqm%gﬁé’miuu”ﬁmaaﬁaaauwé’ammmmﬁ@ﬁ Fanna
ywmuiau'ﬁ'uwf LLa:ﬁﬂmiLﬂ%'smLﬁm_lmwLmﬂ@mqmmqﬁmﬂuﬁadauwé"amuummﬁmﬁmm‘immﬂamsau
339 Terian LLawé'aaﬂmgaizwmuquqamQﬁLﬁaLflumﬁ@ﬁs:%Vlﬁmwmaaiwumuquqm%{]ﬁé’miuﬁ'@

2.3) VAOULVAMTUAATIEHANA

mydszdumsldingszin 1dun anududuasiaaasudaszasdalaglidinit o.20 Sadnsude
893 Lwiﬂﬁmmgaqﬂvlsjmm,ﬁu 0.50 Fadnsueafas [3] uazanudNTUVaINIaalaszdRnaud1NNAIZINY B9
aoﬁmiﬁﬁ'ﬂﬁ?aLL’mﬁamLﬁmM%'gaLu%m (US. EPA)) ﬁmu@mmg’]ﬂuﬁﬁw%jﬁu 60 lulasnsudaiag dmsu
m*sﬂinﬁumwmﬁm@iaagmmwmﬂmiﬁuw”aﬂmaﬂaa:s‘i‘iﬁmﬂ%’muLﬁﬂuﬁmgmiaga IRIS (2003) 28984ANT
ﬁﬁ’nﬁﬁaLLa@]ﬁawLLmau%’gaLﬁmﬁﬂaw%‘ﬂﬁ@”aaag’luﬁw <10 - 10* (Waundn 10° we baitAn 10%) Usemns 1
an 1 10,000 an AFlomadulsauzise) Tassumsuazandildlumssmuansasil

1) aumsmdmﬁ@maeﬁmﬁﬁﬂmmmﬂ%mmmmL°1T3J°1Twuaamimjum@aﬂaa:%ﬂ [4, 9]

HAA; = 142.560D0C - 20.902pH + 99.232Free Cl, - 246.488 (R? = 0.789) 1)
DCAA = -1.7558+12.4681DOC (R? = 0.996) )
TCAA = 68.244+13.9966In (DOC) (R? = 0.982) 3)

2) aumsm’ﬁmma@s‘ﬁlﬁﬁﬁmmﬂmﬁummLﬁmmaqmmweiams"lﬁ%’ué’mﬁamimjwﬂmaﬂaa:%n

A1919N 1 mmﬁ"nmmﬂﬁ%’ué’um”aaWiﬂgg'wﬂi@aﬂaaz%aﬂ [10]

AAof INAT 8 WNEAR Y w22
samauti (IR) 2 2 8OO
anuilumssuia (EF) 365 365 Jwi
J2ELIA IMIENHE (ET) 1 1 T a9
tr93zazanlwmIsuia (ED) 66 74 i)
iwiinseme (BW) 68.83 57.40 Alansu
Fr9szuznadlunssunE (AT, ED x 365 Twi) 24,090 27,010 o1

CxIRxXET xEF xED

ADI| =
BW x AT (4)
A a v o o PN o A [
e  ADI = YSunaumslasuaniaasuais (lulasnumlaniuiu)
C = anudnTusadansnane (lulasniu/aas)
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HQ = ADI / RD (5)
Wa  HQ = @hmmﬁmmoqm&iamf’ﬁ%’ué’ww”auaﬁw
RfD = AR NLTNTHENIBIV I DCAA LYNND 4x107° Fa8NTU/ALanITu/ % was

TCAA NNy 2x1072 Taan3N/AlanInAn

Hi=) H 6)
2 | o oA A A 4 v a <
Wa  HI = Aanianuanuiesmigunwi ldnaliieuziss

CR = ADI x SF ()
A ' a a v a <
WWa CR = fanuFsaagunwinaldifionzs

SF = #N Slope factor 289 DCAA L¥iNAL 5x107 RaanIW/ALanIN/A Las

TCAA YNy 7x1072 Aa8nIW/ALanITNA®

3. HAN13298

3.1 wamsﬁﬂmqmmwﬁnﬁaqﬁu

sl,umiﬁﬂmqmmwﬁwLﬁaaﬁwﬂaaizuummﬁmﬁmi:mqwuw&a 3 uitd oA thunzaunite thudin
amy‘mi wazthudrenn lapdagefldlumsansn fe ey wazsiniszi luﬁaaLﬁauunﬁ@m-lﬁauqumﬁuﬁ’
W.¢. 2563 Lﬁ'aﬁﬂmqmﬁﬂwmﬁwLﬁaa@Tusl,ufi:']ﬁaauﬁlﬂumwamﬁwﬂs:ﬂw‘qmu léun dranudunsa -
(pH) wazenansdunisazanoin (DOC) sauﬁoﬁnmqmé’nwmxﬁwLﬁvmﬁﬂm{wﬂi:ﬂw laun enanadunsacng
(pH) Aan3BuN3Sazanpin (DOC) wazdARasUdaTZAIMS

mamsﬁnmqmé‘nwmwaoﬁwLﬁaaﬁuluﬁ'lauﬂizmwﬁﬂﬁaau WU srafiusinTuezamilosnsifiv
i twdiuauy ol waz 9L AutNT I ug1aan Den pH i indy 7 las@adunans saunadien Doc ot
1wﬁa¢1Lﬁmﬁ'umﬁ"avlﬂﬁwuflmmdaﬁwauﬂs:mﬂ"lmﬂ%aag’isl,uma 4.30-13.24 dadnsudadas [11, 12] laawuin
sroufuihuuzamianuUsinmaudutures DOC gaﬁq@ WiNNL 12.33 dadniudefas se9a981Aa 814

(%
= o v o

LTI UE19I LLazéﬂqLﬁuﬁwﬁmLﬁuawgmi NUUSU AN N NTUVBI DOC WinAL 10.94 ez 7.81 Uaansy

a

fAOAAT ANNAOU é’aLLa@ﬂugﬂﬁ 1

)
) 12 Il DOC
£
-~ 10 # pH
Jog
a 8
§ 6
N 4
Wa" 2
<
& 0
r @ ‘ag =
[ R -~ c
(\E § ] [}
-& z 2 oz
(cs % =
33 = =
. g 2
Q(_ $ Aog
pum (o
au—_‘ —
sog — | el
3 Aoi ;
= = S
u_; RE @
- L
S g
URAIUIAY

~ @ ¢ o Y a
Eﬂﬂ 1 Qmaﬂwmxﬂlmu’]mad@uluuﬁﬂu
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- o Y ¥ g L& . a ¥ L
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medmaaas lagld35n150521duanuiEs9u89 United States Environmental Protection Agency (U.S.EPA)
mydinuisulsismafiudetnsasnesiiadladluarmeanuitues NIOSH Method 2016 lagvinmsfiag
pUnsnluazifivaradiluszaunisla lavldnasaifiudatnasfia 2,4-dinitrophenylhydrazine uaz3iA31z#m
Usunmwasansnesiadladaas3s High Performance Liquid Chromatography (HPLC) 91Nt Nansitasnsy
anuTuturasmInesiad ladldsnfuenuiusdamaiaunss mnuamsdinnzinusaisanututu
vassInediad ladlukes Jidmimeimeemaas Sdvinau 0.155 ppm (0.126 dadniudagnuiefians) uaz
mnmiﬂi:LﬁummwL%‘Ua@iamaﬁm:ﬁmaa@“ﬁwmq (78 T) wuin faanuFssdansiauzise ity
2.16 x 107 s’fﬁag’lmzﬁuﬁuauﬁ”u"lﬁmuiaﬁmumao US.EPA fia fasnin 1x10° nIaanuifosdeniaia

I3 v ' ' A o
3J$L5\‘]ﬁuailﬂ']'] 1 AUABUITTINIRIIA AL
° o  «w 6 v A & v a wn a a a a (<3
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Abstract

This research is a study to assess the risk of cancer of formaldehyde exposure via inhalation among
dental students in a university during gross anatomy laboratory. The cancer risk assessment was determined
according to the United States Environmental Protection Agency (U.S. EPA). The concentration of formaldehyde
(FA) in the gross anatomy laboratory ambient air was collected by following the NIOSH Method 2016. The air
sample were collected in the breathing zone using 2,4-dinitrophenylhydrazine coated silica gel tubes, and the

concentration was analyzed by High Performance Liquid Chromatography (HPLC). The average of FA
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concentrations in the anatomy laboratory room was 0.155 ppm (0.126 mg/m?). For the lifetime cancer risk (78
years), the average cancer risk among dental students was 2.16 x 107. The result was within the acceptable
level of the EPA criteria, which defined as 1 x 10 indicating the risk of cancer less than 1 person per one million

people.

Keywords: Formaldehyde, Gross Anatomy Laboratory, Cancer Risk Assessment

1. UNUI

Wasuadlaq (Formaldehyde) Lﬂumsmﬁﬁﬁﬂﬁuqﬂu;mm fonldadrsunsnanslunsduasasen
wisdanaulugammnisy 1w gammnisumIndaiduloduaizd gamwnisunzeny gaswmnisnnaiiaed
liiuazminda Ll uazgamwnisuminiaundudinmed asaaaungninanldlszlosiludunsunnd (1]
lunrsmsunng m%ﬁ'ﬁ%ﬁh;maammfzmmﬁLf’]umaama’m%aﬁmhﬂa%mﬁu (Formalin) fifn13l4lu
Usmnagalwdead Ji@mamenisuwnd igu maasamwanlwinud@nging, wananitsaldlumsnsaniwdeds
amansetuitaifesaranninianinaailsndie g sssmbisaudmunesinguazsiainanlulssmenuia
I dwihensingalsn wadldluutassitserasdlngimednsluisimeimamaasvesindnsunndnie
wentna daswiuiluSnmiesl fuinmemsunns 1w Wesd fiansadngine wesfudmenmnuac
UsRaine wazkesufuamimeinamans sadlanmafiazdinisdwd eunefiadladluenmea Sauanana:
fanadagunina1malualnnan ﬂ”\aawéxawam:wmiauqﬂmﬂsvﬁauqﬂﬂaﬁﬁaavlﬂﬂﬁu”ﬁmuluﬁauﬂﬁﬁams
Fanan 1w winawshman mifiaTaseuan Wmifiinmaaas uwng wewna enanstuazindne
uwndniansuna Gienafianuidnsfies ldsuduamsannidu N"’Nmﬁwa%ﬁ’aﬁ%ﬁﬁszmsﬂ:ﬂuagﬂummﬂ
muludaslfuang 2]

ﬁmiﬁﬂmﬁmﬁ'uwam:ﬂmiaqﬂlmwmﬂmié“wuawa‘?ﬁaavlaﬁrlumjuﬁﬂﬁﬂwmwm‘ BT waz
auauil juanulukesd fidnisnsinie sasuninsdoainawess Uszineddld wudingudaedng
fonmssuluen szansifasan dhenlwa WEUIYN HInTIudalnd ude wi Arwilssniay seanodiosszuy
natdunislae uaziionnisveslsanaudia [3] wenaniissdnsdnmn Buduiwasiadladidusingrldifa
LyauziSelulunywd (4] mnmiﬁﬂwmﬁiaﬂszLﬁumﬂmﬁm@iaﬁgmmwmﬂmiﬂﬁﬁamuﬁ'umswai‘ﬁaﬁvlaﬁmaa
yaanIvasl Juanamimaunnddiuau 33 au A fiaeuludos fuamanenFinen wesl fuidnmsmeine
Aga3 wedUJuanisUsiainen uszdesUfian1sf@nsingm wmﬁLfiaﬁawmwmmgmmﬁmmsﬁalﬁl,'ﬁﬂ
lsanzi3s yaanidulng Jewaz 57.6 ﬁmwwﬁ"magﬂmzé’ug& 2] wananit snmadszdiuenadsemaiia
uzissnnssusudanesiadladniinisnislavesdininfruaznean vailsansiuiaszunaly
NTNWUNIUAT TT1UI% 42 A% TasldnaninuaiuagdinislszifiuaulFoIauunIniaaad United States
Environmental Protection Agency (U.S.EPA) ﬁnnmiﬁszLﬁui:é’umﬂm?wﬁaqﬂ"u \efnrzuzmmIsuiEaNY
089UBINU TR Wu FEAUAMALFLIARLYINGD 1.97 x 104 £2.18 x 104 wIadanuiFnademaiinuzi5e
2 au dadizT1nT 10,000 A% wazwIngUjudnuiuluduntaiduuasluannuasauduwanindom 21y 60
1) azfiszaunnuFsIdo NI AANzISINANL 5.05 x 10 +4.88 x 10* niafauFssdensiiauzss 5 an de
13277113 10,000 AU %aag}ilm:é’uﬁsau%’u"l,&ivlﬁ [5] LazINHANIANEIAMUFBIMTAANSII NN T 6T
furianasiad laduasinAnsunndMSaumeal fiianmeiniadiunss sensdauuwiazsenidamans lu
szpziom 1 8 uazmavhwsanuidsauielduszezinm 2, 5 uaz 10 I fazduanuFsaaiorhty 3.84 x 107,
7.67 x 107, 1.92 x 10° uaz 3.84 x 10° auday Drazidwihdindnmlasusudaaitadladmemmslaluy
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weslJuanismeiniasmwuwiadeniduiduszszian 5 0 uaz 10 T a:ﬁmmLﬁmﬂﬁﬂﬁmlzﬁaaglmzﬁuﬁ
pansulaildauinasivas U.S.EPA [6]
mjuﬁamﬁﬂﬁﬂmﬁﬁmﬂ%‘quluﬁaoﬂﬁﬂ'ﬁmsmamU%’mmflumjwﬁﬁmmLﬁUJQWﬂﬂ131ﬁ§U§NN”aa15
Wasiadlafanivasaransdlng (Cadaver) [6] MU Fiaauluiasdfifinsansnanaasiufivanzas
anvnialWiAananIzianIznudagunIw %06‘«1Na@iaqmmw%"’smmsﬁwmuazmu’%smaaQ’ﬂg’jﬂ'@a’m"l,éf oo
miﬁﬂmﬁ:ﬁdﬁi’mqﬂs:mﬁlﬁaﬂiuﬁummL%im@iamnﬁ@u:ﬁ\‘lmnmié'uN”ﬁﬁ']ﬂ\la':fﬁaa'laﬁmmﬁfﬂﬁﬂm
nuauwngumsoul Juamsmeainme LﬁaLauaLLufzmesmalumimuqwﬂaaﬁ'ué’umﬁmiaqmmwmnmsé’m W&
sInaiiad lan Lmztﬂuﬁagaﬁug’mlumnwLmeaLﬂ’]iz’j”aé'um’m wazhwIlJuadfnIuAasljuansme

a C =3 1
SaaeaasluaauwmIansea i luauiaa

aa o A a o

2. 3D MIALWBNIIIVE

2.1 mIfuaeininasiad ladluame

= & ,:?’ o =3 o ' 6 @ A v Aa wa a 6

msfnsasIiiinaiuared1sWesla @ badluainianisludesdjidnismeinaamsasvas
wningapuiinih laogagUnioluazifiiueieen98198901819331U89  National Institute of Occupational
Safety and Health: NIOSH (Formaldehyde: Method 2016) [7] lanvinmifaasgagunyaliiudratnsuuu Wud
(Area sampling) Y9%wa 5 dwriks Nz luaudunesdjuamsluusnaiduslondiununssusudaans
Woidadladuasindnsiuaunndlusmziow gaguninlifiudledsazldnaaainudiainsaniasia
2,4-dinitrophenylhydrazine coated silica gel daidnudugaameaziiawnw Akumsdiuifisuanugndadus.
lasldaamilualunisgaainia 0.5 fasdowdl Idszpziiarlumaivdiagnsennia 30 wifl lasfaaize

6 & o 1 Y o [ v 1 dql/ d' ot . d' o =3

puninlifudadnaldunemathseie meaaggsanniufiszaumisla (Breathing zone) (3U 1n) vimsiiu
@”aaﬂ"mlul,l,@iazqwﬁﬂ 2 A39 WWalNUA20E9ATLANAALALIAN mamﬁuﬁaaﬂwazgﬂmaqayjluqa%ﬂé’amm:
Wudnmgunpiianuiisanasguimueuaniisiad jodnawarmaienzi

2.2 maenzdimdSinaasiadlad

MILATBUMIBINEHIUMIIATZAA & TN aSNAR lae M Acetonitrile (HPLC grade) LWa&Na&Ny
Wosdadladaananuasaifivdiadng lavld Syringe gaas Acetonitrile U3unm 5 Gadfias daidinunaes
et sasmnIfignanaaenudIBIniadiines vhnsUiudiinaesdisas Acetonitrile WansazanadyIanas
Wiy 5 Gadfes anuultluladidagasslavaa vial udrdadednfianan uaziinzddiomaiia High
Performance Liquid Chromatography (HPLC) naaNinldAa Inertsil ODS-3 (4.0x10 mm, 5 ym) Detector fla UV
inNueNIAak 360 wlwuas iWaiadaunfa Acetonitrile:H,0 luaasdw 60:40 imsmysunmasnasiad

a o i . A A X & o o &l

ladlasfisununymsnsszanuanasgiu (Calibration cave) ita3snduanansazangaiasg unasiad lagnany
Wi 0.1 — 20 lulasnsudadadans laufien Correlation of Regression (R?) WAL 0.9974 LAZANNUUEWITAAN

v v 6 @ A v e n:?’
AT UIaINeINRA lad luamaldanauns aadh
C = [(Xp — Xg) x Vg]/volume of air (1
1ia C (ug/m®) Aaanuituduvasanswasiadladlwanmea, X, (ug/ml) Aaanuidutuvassnsnaiiad

> v L4 U o a s ] ' s é
ladluaating, Xy (ug/ml) Aaenuitutuvainesniadladiu blank uaz Vs U501a3909620609 11U 5 mi [8] B9

nanm s s Nt laazsin Ul lunsdsziduanuidosdamaionzSasa b
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Uil 1 n) mifaasgagunsalifivdadineiiadladluesd judnmnmeine o) gagdnsaiiiu

G298190TMA WA A) KABALNLA28E1IaNNA

2.3 madazilinanulFadanmananz 3
mydszdiuanuFasdamaiianzise M35 sUsziduanuunInisaad United States Environmental
. a ' o ' A . o )

Protection Agency (U.S.EPA.) [9] Usstinanngasmenmssumscinunismnials Sadutesnmenanueinissy
o o & o A & a a Ao XK o € o v a @ a wa
sungaIesNadtan mMsdszilnaziansanainszozmfundnsnnuaunnganazdosauluios fiiamsme
Ana lasldgaeszaziammsiusudgasnnAnsInuaunndouwdn 1 Mezdaassulfiansimunnmeine
aaasuyse 1 uszammeimamaaiuyed 2 ksl jodmimeinmamans inedsziliwiwindnnriuaunned
a a v o o & o A & a ' @ [ oA a '
flamanazldsuaudanasiadladeiiumeminigladSunanrinla wazanamwinadauasnannlianuiaosde
mafanziSsluszavla sumsnlflunmsdiwisiiedszsiumIsusudaaIn1amsmiela (EC) uaadadaunisn

(2) uazfmmadianuLFsIdamianzss lagaumn (3)

EC = (C x ET x EF x ED)/AT (2)
Cancer risk = EC x IUR (3)

Ta8aILY THRZAM VRN RIRTUMITAIWI UATMINLFDIGAINITLAANLLTI URAIAIAITIN 1 TINANTAIWI AN
ANNLREIABNTIAANLLSI Cancer risk ¥ 1 x 10° KIpaNULRLIGaMTAaNLLSIRasnIN 1 an dadszanns

1 §uau usashanudssdanaifiauzsnSinaefiadlaan liuegluszauivensuld (6,12]
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A15191 1 AT ANNRNY BRZANAILUITERILMIAWIAIANNLFEIR M I NANZLS

aauils AMARNEY #ibe aauls
c AT wIaINasuad laa pg/m? NnMIAUmManInasiad laa
ET $runtalusmssusuiadadi g sreznansoudadn = 3 Taluesn
EF anuiimysudurasiad W ImIsaududnsmeinie = 30 W
ED SEpATURE i segzaNNANIN§UAE = 1 T
AT szﬂ:nmﬁmimﬁdma@iaigmmw oI i:ﬂ:wmmﬁﬂﬁmimﬁddNa@iaq‘umw

FnsunsiianziSena 78 I = 78 x 365
= 28,470 1% [10]

IUR Inhalation unit risk 2a4WasNadlas  1/(ug/m®) 1.3 x 10° 1/(ug/m®) [11]

3. HaN19298

3.1 Usumasiadladludasd juams

nmadszduliinamesiiadladluiasl foamneima woi diafsanututusawasiad
ladanmsifueiatne 5 9@ JAuvinmi 0.126 £0.039 HaAnTudagnUIANLLAT W38 0.155 £0.048 ppm Faile
Lﬂ?ﬂuLﬁﬂummmLiuﬁuﬁmwi'@vlé’luﬁaaﬂﬁﬁﬁm'iﬁ"um PEL-STEL 289 OSHA fifwua 13y 2 ppm
wud'lmm'lmﬁuﬁmaavxla%ﬁ'aﬁvlaﬁﬁmwi‘@vlﬁlﬂLﬁumnmmmgm uaziflolSouifipuriuen TLV-STEL w84
ACGIH fifnwua 13 iu 0.3 ppm wudwmﬁmw*ﬁ'@vlé‘hiLﬁumn@hmmgmvﬁuﬁ'u weiLi a5 aufiauiuen
REL-C 984 NIOSH &arwualin 0.1 ppm wudwﬁmnaﬁm"ﬁﬁmmﬁmmgmﬁmu@ WAZENILNIATTIUDEY
ﬂi:mﬂ"lmmﬁaanT@smua‘ﬁ‘aﬁn’mmzﬁwmaau,samu fanafdasnnamIsusNAaERIUaIWasNad laa Ll 2
@ fa TWA fiwualsn 0.75 ppm W&z STEL fmuad 2 ppm S'fjd@ims'mi'ﬂvlﬁlajLﬁummg’m FIUFAIAITN 2

P a a & o o &al e | v '
M139N 2 @]'15’]\1Lﬂiﬂﬂﬂiﬂ\nmwai&lﬂ@lvl,ﬂ@l'ﬂ@?]ﬂ'l(ﬂvlﬁlﬂﬂNqﬂiiqu(ﬂqﬂ 9

29ANINMAUANIATIIN N1AIZ ANIAIZIH (ppm)
OSHA PEL-STEL 2

ACGIH TLV-STEL 0.3

NIOSH REL-C 0.1
NINFIRANIULAZANATIINTIN TLV-TWA 0.75
NINFIFANIIUAZANATAIUIIY TLV-STEL 2

Faad JramImeimamansiniuauisil 0.155

PEL: Permissible Exposure Limit ngnansfiltluanizauimamsuszaunssusuiadamand

TLV: Threshold Limit Value 81033 1%A13031MaN3TURNRE

REL: Recommended Exposure Limit uuziininiuszauanaduduvasminielesusudaaz lidsuas HADFUMIN
TWA: Time Weighted Average sniadganuiduduasssisuqudaanan 8 Tlusdain

STEL: Short Term Exposure Limit nanuiduduvasasilasusuialdlugronman (15-30 wifl)

- . o o PR > L&
C: Ceiling ﬂ’lﬂ’J']&lL”ll&l“IJ%‘IJENﬁ’]imﬂ&lﬂ’ﬁﬁ]ﬂ%gdﬂ’ﬂ%
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3.2 anulRBsaaInesiad ladramiiauzse

I nuanIUssinmIsusuRasInesad ladluwiosd Judnsmednamasasnisnsnielavas
wnfnmrinaunndinazdaaiounmaljianenisinalusnwwasesiiuarognalu 1 3 wudn dndnmn
riuaunndilamanazlasududamineiladladrunmenisniala (EC) i 0.017 lulansudagnunefiuas

a a v o o A, ' a ' a = o &K a FVL‘V P 7 o |5L
waNIEAUM RN WIMAULFs dan I ieuzLTIUIRNANINNIBAUNN S LAY 2.16 x 107 S9agilu
inunngavsuld dmintndnsinissounaljiansnieinalugniwwesentduduszoziogn 20
=] @ & a v o o & v o & | @ L] &
indnsiuaunndilameanazldsusudamanasiadladirunemanislarinny 0.033 lulasnsusdagnuiard
o y ' a = > A ' o A 4 [ Y

LWAT waznIiwaNuFEIdanTiaunTarin 4.31 x 107 Svagluinusirzaufianuasssensuldan

InoNLEwauuelae U.S.EPA. aIlaadluansnan 3

A v o o & v A & 1 a ' a =
M1937°9N 3 ﬂ'ﬁillallNﬁwaiﬂa(ﬂvla@]w'luﬂ'ﬁﬂﬁl Ul"ﬂ LAZAMULRLIADNIILNANSLIN

STULININTIVENHE Mssudndan1en1Inela (EC) AMALRBIA NN ANELS
(ug/m’)
11 0.017 2.16 x 107

29 0.033 4.31 x 107

e\
4. andsuazaslua
nnamsUszidndSunamasiad laaluarmaluiasd judnsmeinmemsaswudrdanadorinnu
a a Qs 1 é 4 =1 ~ o é 1
0.126 +0.039 daAniusagnUIATLUAT WI8 0.155 £0.048 ppm TaillaiIouiAisunuanaI UL duduauaLUs
2849 NIOSH- Ceiling NiNnua liindanududuaesnasiad laaluusTonan1Ifinauaas laitis 0.1 ppm
wud USnmeidadladfianaialdddgnidinaueuus i uazidawSouifisudnaaialdlunwitoiny
NANIANIINHIUNIDIN NUAITII WINLNA LazAe NYINTNTaTIIaUS W asuad ladludswiasannaly
wasdJuansmedniasznintimaseud judinmemeiniauesnndneuwndwu i ddnaisanudniuy e
®19LYINNU 0.38 +0.23 ﬁafﬁn%’miagﬂmﬂﬁmm [6] WREHAMIAN®NVEY Lakchayapakorn Wae Watchalayarn v
o v o & o Al X 4 o A o a ' a '
nIasIIaeNNTITHYasWesHaf lad luussenmeanuuiwnna i lwiasd Juamsmainiaszninemaisa widn
Jwansdlngvasindnsunngd Sanansanaiaenudutusaswaiiadladddatoagzning 0,401 - 0.581
A A v o o a & . 2 ao & . 2 o
ppm [13] T3ddranududunaiiind laduinninanisfinsamiddoh udarnnan1sdnsnves uia 235 loona
i o o A o o A o Aa A [
frnaaTialSinueiiadladludesd joamimeinmaveslsaneiuiagwiainiol Fanamiasnnianina
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Abstract

The purposes of this research study are to develop the program for distinguishing the positive and
negative tourism attitudes by using the Naive Bayes technique and to evaluate the efficiency of the tourism
attitude system by using accuracy matrices, recognitions, F-measure and correctness. The data were Thai tourists'
reviews about domestic tourism from Google Map and TripAdvisor website. It was found that the program could
analyze and distinguish the feelings from general texts. However, there might be problems about sentences with
unclear sentences and phrases such as not really bad. These texts were problematic for cutting words and
interpreting by the program. Consequently, scores are incorrect. By evaluating the efficiency of the system with
120 different documents for creating models; the recognition, accuracy and F-measure values are 80, 100 and

120, respectively. The averages from the three models are as follows. The average recognition is 0.86. The

average accuracy is 0.80. The average F-measure is 0.80. The average correctness is 0.80.

Keyword : tourism attitudes, naive bayes
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< A ° [ o ¢ v . . ' o ) Ay %
NUUNA Enter WazAzdTaInnIUNAaWEN1IS Positive uaz Negative agnidutionazanuas Giu clear 13
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Positive :)
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Ansoudiamhifiomnsmafud lous

Tourist Sentiment

! Your comments !

Negative :(
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vAum samnddaqay biandunadidoiay

317 2 nuInNweITEUY Classification iAuAn1Iiadfes lay Naive-Bayes

mﬂgﬂﬁ 2 Lﬁamamj”ammLa%ml,ﬁaﬁwmsﬂ@ﬂu Enter 113un38R9:11n17U52 028089 1N b6r

NRANTRANNINITIUTIHLATYIN D UTUIILIN PITWRAINAUTNY DD BIFUNIZLFAINIIAUUIN
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13U A U T AN T NAVRINIIAUAWRITRWLNA LaHINTN1INARBUINAIA LT ENTNAGIL ANV LI WEN

(Recall) uazanuaiwgn (Precision) Lflummﬁ@ﬂizaw%mwﬁugmlumi?ﬁ'ﬂﬂajmaﬂmi WWal TLiuA TN a9IAN

v A o ° o . A
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WU ReINEIaINTaR Y Toaa 80 0.73 0.84 0.78 0.78
wwusaesiiadsantanine Tananu 100 0.93 0.73 0.81 0.80
WIS ReINiEaINTannY Taaa 120 0.93 0.73 0.83 0.83
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Abstract

Using cashew nut as fuel in gasifier causes air pollution problems. It will easily damage the blower
blades and valve sets of the gasifier. Since the cashew nut shell contains a large amount of CNSL oil, it is
necessary to firstly extract the CNSL oil so that it still remains as cashew nut shell waste. The objective of this
research is to design and study the efficiency of a downdraft gasifier suitable for using cashew nut shell waste
as fuel. The principle is to design a V-Hearth downdraft gasifier with a size of 130 kW. Construction and
installation of a gasification system consists of gasifier, cyclone, scrubber and burner by adopting the induction
force of 2 sets of Venturi scrubber in order to produce air suction to the stove instead of using the blower. This
research also studies the density, composition, calorific value of cashew nut shell waste, as well as analyzes the
thermal efficiency of the gasifier.

The results significantly show that the cashew nut shell waste density has an average density of 486
kg/m®, with the percentage proportion of elements such as carbon (C), hydrogen (H), oxygen (O) and nitrogen
(N) of 54.09, 6.08, 38.35, 1.38, respectively, also calorific value is 21,217 kJ/kg. Furthermore, the outputs also
expose the efficiency of the gasifier can be able to measure the speed feeding air to the gasifier which is 2.6 m/s
with fuel consumption rate: 1.4 kg/hr, the air to fuel ratio: 2.22, the gas flow rate: 26.79 m®hr. Compositions of
the gas producer are included carbon monoxide (CO), hydrogen (H,) and methane (CH,) with 16, 9.7, 1.5 percent
respectively. The heat value of the gas producer is 3.605 MJ/Nm? while the thermal efficiency of the gasification

system using cashew nut shell is 39.92 percent.

Keywords: V—Hearth downdraft gasifier, Cashew nut shell waste

1. UNIH

9 256105 A oI NaNAALNEANZ N ANNIUA 21,058 audadl [1] Lfiamuﬂs:mummﬂsgﬂa:ﬁﬂﬁ
Lﬁmﬂﬂ'ﬁ'aqﬁmﬁaﬁa fatdfaniudanzisAuniud iduirwinun lasdigadiwdfaniudausalafRuniung
AOUSINMHANAAINNL 0.74 AudaduNanda Tananuion 5.49 Mikg T9munsatanlfidwmsaiwasna s
Frunanaunumslsihguduuas i le 2] atnelsfany maidenuzansdumuellidwdainaslwanin
arsazifiadymainasew ﬂfa"umﬁuqu Auazaaduaznuanaduwduuafiznisaima wins luldiuiauds
Flviaad (Gasifier) axvildgand TuWavesn3astay LazEuaInaNg AL EI Y [3] \ieganniaen
WiauzdsRumuE i Sl foniudauza19Auniusd (Cashew Nut Shell Liquid : CNSL) Wlnasdsznauwan
$ouaz 35.10 [4] s CNSL fanwasiduvasnadinaandy wilodu ﬁnﬁ'm}u Qmauu‘“ﬁnumw%&uﬁﬁ@
InussFsan i 200 °c §n15115inau CNSL Tdszgndlduszlomtadaunninolunamaunnduss
9AEINNTIN [5] G9ins smaTaiausniingu CNSL sananideniwiauzainsfiuniudnen dasia3asaiaingi
WULINAEI89 (Screw Press) @sfitasidudindudianald 22.08 [6] wdr3svimnidanwiauztrsfumnedlls
Dunasnuiduiesnusuasendald Tasimaluladufadfliagu (Gasification) idwinaluladnlasuany
sulalumsndalusdimesuda (Producer Gas)

ialuladufsdfiadwdunaluladfulassnwiuavasudoloo fAseneendiatuuissu (Partial
Oxidation) ﬁqmwgﬁgaéfwmmﬂ pandian wialati vinliAansuandanndulysdrwesufafivsznaude
CO H, 8z CH, ﬂﬁﬂswfmaam:mum’:‘uﬁ"@%?\lmfu Sonih uwiad el (Gasifier) Bamuludnszuawmanig

wwikaznmuaniuandranuaantd taun nIvinuis (Drying) Twlslada (Pyrolysis) n3tH1 1% (Combustion /
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wangLhsunugildn v Ai1a9 é’agﬂﬁ' 1 TagUS T RIS INLTBIRIRAL I IR WA N L d fadaTw Tre
Wuanuduaniuanadaninliiaussdlnie a%ﬁﬂsz%w%mwL%\imw%augﬁu lunseanuuutauiad i
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a5 1 aaudsdn 9 lumsesanuuuiautadlvioasuunnassafia V-hearth

Sanual A185u1Y
d, PIAYBINDABA (Throat) ALANNFATILAN
d, w1avad L Tna
d, PN AUBILFWIOU WU ERIAa (Nozzle)
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Ao o
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2. mqﬂsmaﬁmsmﬂ
A o o A & ) o A = . a & X a
LD RANLULLRZRIILATLART LWL 8N RN RNNUMT MU AN NAANZ 1 ANN IR T TOL NG
LRANEU e ANT A WLBIANNT U BITLU U WARTALATY

ada o

) s Q
3. 29ALBWN1IIDY
a o dq'. v = v A 6 :é 1 o s v A A ™ ::' ¥
d'lmfammﬁmmumsﬂnmua:aammmmunm"[vdmas Fadusrumanvesszuuiadiiasunlinin
wWaenudauzdeRumudidwdainds lunseensuuldranmseanuuuuiad iwieasuuulvasssfia V-hearth
AN YV [9] Tag ladnium Iz LN aaeImUss NS A wYaI Tt UULARTR AT UMY
3.1 qmauﬂ'@maaﬁ’nmai’a@;mﬁaﬁamnﬂs:mummﬂigﬂLw5@1uzmaﬁuwmﬁﬁgﬂlﬁﬂmﬁmwﬁu
Ao & a A . P = A A A & A 3w A = ' P &
Tuauddndt Ao mnidfennzdWANNIUG Tt dudrurafindaNnsannsivindwyfoniufauzi AN NIUG
#38 CNSL (Cashew Nut Shell Liquid) 03311 2 iannunmuinlady 486 kg/m® f1Auianyinny 5,071.10
keallkg #38 21,217 kJ/kg lavldasdadnaluiianshasddsznavassonds m desdjidmigudasuiadon

UMINERLRIUG TR ﬁqmauu“@é’ams’mﬁ 2

(n) (2)
311 2 (n) WRenwAanzaisRuwILG (1) MnidfaniuAanzairsRunug

A13197 2 QmauﬁaﬂuaaL%aLwﬁoLﬂﬁanLuﬁmJ:mdﬁuwmﬁua:mmﬂﬁaﬂLugcﬂm&haﬁwwm@i‘

AMRNUAVBILTBLWEY WRaNLWAANZNWANNIUG M RantuaauzNRUNIUG

MINATA o Tzan (Proximate Analysis)

Moisture content (%) 37.50 9.09
Volatile matter (%) 59.57 88.28
Fixed carbon (%) 1.10 0.24
Ash (%) 1.83 2.39
mﬁmiﬂ:ﬁuummnm@; (Ultimate Analysis)

Carbon (%) 53.93 54.09
Hydrogen (%) 6.07 6.08
Oxygen (%) 38.79 38.45
Nitrogen (%) 1.21 1.38
Heating value (kcal/kg) 5,458.20 5,071.10
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a a & &
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A9 96131MT WavedlUsamasuiw

3.2.2 MIAWIBRIVWIAVBILATWAET LWLo a3 d1nTuLauAad WiaasuuyInaasriia V-hearth
N Heart load (By) finthisiils m¥ cm? h enagluzai 0.3 - 0.9 lunuidniiiwuadn Bg 1vini 0.7 Aufinshda
2849 Throat fWIBALAIINRNNNIN 4

B, = —= 07 (4)

lagft Q fia aaM3 mazaslusdwasuda (Nmh)
A fla WunwninaaTasnanaanla Throat (cm?)
21n61 Q = 93.6 Nm¥h fwIuNwNniinaavas Throat belvinAy 133.71 cm? fauwaidungudnans

984 Throat W¥inAU 13 cm %38 130 mm
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4. HAN1IIY
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Venturi scrubber
stage 1

Gas outlet
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