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ABSTRACT

This research studies a potential assessment of waste heat recovery by
reducing the use of liquified petroleum gas (LPG) at ceramic factories in Lampang
province. Ceramic factories were surveyed and data of usage of energy was
collected. 5 ceramic factories that had the waste heat drying room installed were
studied. The energy saving efficiency of the normal and modified systems were
analyzed. From the surveyed data, An optimal design of waste heat drying room is
chosed in managing the energy use. From the study results, it was found that the
waste heat drying room from a roller oven of CERAHOUSE Co., Ltd. showed the best
efficiency at 9.43% and can save LPG at 50 kg/d or 1,200 Baht/d. From the above
studies, the optimal design of waste heat drying room was using a below supply heat
column and a 2 released air duct, installed at only one side of the drying room. In
economic results, it was found that the payback period of the new design drying
room was 0.56 y at a energy saving efficiency of 9.43%. In environment impact, it
showed that CO, from the construction part was 3,850 kg CO,-eq for 20 y of lifetime.
This drying room model protected the environment at 933,990 kg CO,-eq for 20 y of
lifetime, which reduced 930,140 kg CO,-eq. Using the optimal waste heat drying room
combined with the energy use strategic of Lampang province. It was found that the

LPG usage can be reduced for the short term (1-2 y), the middle term (3-5 y) and the



862591
T

6
6T :bes / €1:12:12 095250T€ :Ad91 / Tesodoid SZOTOESTLS SISHHL-F NOW “”ll

g

long term (5-10 y) to be 180,000 kg/y LPG 480,000 kg/y and 828,000 keg/y,

respectively.
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(F4} d
o Qinput = Qoutput aunisn 1
¢
0 =
B Q=Q,+Q5+ Qs +Qs + Qg aunv 2
m
o < " v & o v "
- We  Q  Ae  Anudeuvanremamdsuitumenuan (MJ/h)
0 Q, R AMASDUlUTUNURLEIUEN (MI/h)
4
y Qs fg Anusaugudevenialaiduaanainianaman (MJ/h)
S Q, fAe  ewipugpdssunduasvan (MJ/h)
g = v = 1 4 ] - L%
N Q,  fia  enussugydevnsnnudesalavennkivan (MJ/h)
- Q,  fa  euseugudsdu 9 veuauuvman (MJ/h)
/] [ I3
8 1. Ysuwaranuieunlaannaiwas LPG (Q,)
o

v o U | 24 6 ﬂa’ - d‘ L ﬂ: - o
a@1un5amlaann1sunAIAIINToUR1Te LY BINA N U ULt bUBIING UV NVDIUNE

lavdeiivananangonia flgaumaiigendn 100 C Feldannsalildiauiougaveaiomds

ydanewdle 39lananusauiilunisduianaum s lull

m, = FC, x P,
Q, = m, x LHV
gl Q

m'_

Ao

Aa

aUN1IN 3
A1n139 4
AN DUVDWTBLNA U U WA NHIUAN (MI/h)

dn3N1sAUUADIAA LPG (ke/h)
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FC, fp  onsnUSunaduanauna LPG (L/h)
p. Ao AnunuLuuYeaLia LPG (ke/h)
LHV e enenwdeusweaufia LPG (ki/ke)

2. aanusouluduau (Q,)
v = e - v a o -y - v
Auseuntiesn lasunumlaaingamgiinuisuilaesuruidiuageen

as v = a a‘:J 15 1 n.ll
NN AYsaUluNdnAuNaunsalaanaunisaelud

Q, = M,Cpy(T, - T;) / 1000 aun1sn 5
Mo, fAs  dnsmsUaulunuvanawvan (kg/h)
Cp, A AIAIINITDUTUNITVDITUNWANEIEN (k) kg K)
= = c‘;’ ol w at
T, Ao gumpiveaunumi e man (K)
T, A9 QUUANVBITUNUNBNINAUNINEN (K)

Al u

3. amrufougydevesuialedes (Q,)
museugudsvedaleds inaingnwieenluniadesaiuleds Fsazdeminu
paAUsEnauvaid LPG 71 8nsin1sauilasawna LPG e nailgluniswnveiase wavea

as e o =i = o 15 = =l = o L
m'im'ainmLﬂm:ﬁuﬂeﬂ.amﬂLwammmmm*nmauqmﬁmwaﬂaLaa Faannsomuwialaain

aun1snelul
Qs = MCpy(T, = T5) / 1000 aun1sn 6
W  my Ao dnsnisivavewidlodawmwavan (kg/h)
Cp, Ao AdNsaudLWIzRdsveLidlaldainiwivan (ki/kgK)
= -y o =l A al
Ts Ao gampilvefdlaidefioanainnnuivan (K)
T, A gumpilveweinaiing@innmmvan (K)

4.  aufaugydsainnisaismaiiuiauruntani (Q,)

AMINNToUgdEIINMTEBmMAMITIUHUANTUAT asTavlaaInnTIngamgll
finvewmiumdmiluiazsuuen lasligamgiiduluresniuaviifugumgiinielum Js
ansoswaildnaunseluil

o Ti=To 3600 B
0= =7 1NN 7
“h 5

K, <A, K, xA
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A, Ao
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K. AD
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paungivawtiumnieuluaeman ()

- ar v ar

DAUVNIUDINLILA MM IUUBNKAN (K)

Ny
ANUMUNIVDIBFHUUANNIUAN (M)
AINTUIANTOUVBIBIUTAAUKIUAN (W/m-K)
Nuiiwhdadiimsaewaieuvesdguinaien (m’)
ANMIVUIYBANANIATIAFTI (M)
AMsimmsouvanan (W/m-k)

d‘l’ EJ vooas :JG:I I b 2
wuwmmmmwum‘amammmsamaqméﬂ (m?)

NN TIEUTDAANHNGTIA @13nsavUsednsaimnennuieulassis (N,,)

YBIsTUUABUNTUTUUT lanmsAuandail

N = (Q; / Q1) x 100 aunsi 8
warUsrdvinmeesruundnisuiuussiuialaainaunisaeluil
N = [(Q, + Qy) / Q;] x 100 AUNSN 9

= LY
NHYHNDIDULUY

N1TBUWIN AD NITUIUNTTAIAMLAURBNIINTANNIINTTINEATNVINN1TBULIA Lag

Twauseuliuiviosauwis veseuuianiiedldlulssnugeamnisumaniamiled 3 juluy

Ao wuuaads wuusslnlala wazwuusanaug luwdazwuuiiven dail
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AN 3 ToFAYDIDIDUNI WUUANGAY Luualnlald wavhuussaug

FELUUDULN Yof

WUUS LR 3IAINTNDATNGN
famnnsneadreannsomilsluissiu
Hunsunseunliigasan

wuusalnlala SuUBeandsnuluniseutiseniuuudai

Lalgussanulunisussguanwna
N13UTTINAARALTILAL BBNVDIBUIIBNTMUUALAY
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SEUUBULNY 20
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HARNALN
N3UTIPIUaTIB10aNYILAdE
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H9nUauumnaaIuLATALRE?
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ALioutiy Ugns war T¥na (2552) MeasUwwamadu 2 suuuu fie nsthanuseuiis

paumQilge indliuivieseuuisuuuniuaudloenss waznstiainadeuiagamgianuii

Ll U
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BVYNIATTUDU

NsUsEIUTEEWNANSUBUWIBANSUBUNANTUA (Carbon Footprint) Ag N1sUseiilu
RV RRILEETERLT! m'sni:i]ﬂﬁmmdwwgﬂﬂﬁaﬂaaﬂm MNHARFUTLAaT e RawslFanga
FagRu nsvuds nsudn nsldnunaznisianisnadniurindsldinu laeAuiueanuy
luzuvesmsueulaeenladiiisuiviy MsUsTiuNansEURBAWING BN 91NNSAIUIN
CF = EF x AD Aun37 10
dle  CF Ap mm{uauﬂmw%uﬁ (CO, emission, kg CO,-eq)
EF fo  Aiduusrdvinisudssimiiounsyan (Emission Factor, kg
CO,-eq/Unit)
AD Ao ToyananNTsuf1e 9 (Environmental Load, Unit)
ﬂ’13ﬁﬁu’ammﬁuauﬂmwﬁuﬁamﬁaga‘d‘%mcul.%aLwﬁﬁ.éfa1nﬁaz&aﬂ“3mm€am§dﬁl‘ﬁ'
Qmﬁwé’uﬂs:éwémsﬂéaalﬁwﬁaunisﬂnmmﬁmﬁvamaa Tneanduussansnisuassing
Sounszaniildlunisusuiiu Uszneusmengumdsanu Ao LPG uazngallwih fauanslumisis

4

:‘ 1 as - é{ [ g -
M15199 4 LanipfauUseansnisuansniwsaunssan

FUANSITY VU mduUsransnisUdesfitudeunsyan (kg CO,-eq/Unit)
LPG kg 0.4122
i KWh 0.6093

q‘.?'1I1J”| : Thai National Database (2557)
NI IATIZAAUATEFANERAT

J88¥LIA1AUNU (Payback Period) f® srygiafinanBULIUAVTAYAL 910N13

"
- e

aiusuiiayiduyaarlunisasuivue lasinsledilszeviiaiamudadudiiaiig
ABaN1389 (e nansnhdunAuuluamulufanisdu 9 1o ssevnaauuiidesldas
[ el = 1 o |9 ' &
WuwuuissverAunuuuude lasannsadnalaanauniseeluil

PB=P/B Auns7 11
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e PB Ae  swsviiaAunu (year)
P Ao warlun1samu (Baht)
B Ao waneuwuaraNanss ey (Baht/year)

aw oo v
JTUIRENLNBIVBY

US Department of Energy (2004) ¥n15@neUssd@nsnimiaiananusou Yo
¥ilasna q lngn1siiinuseansniw nsannisgyidsanuisuideouinszuy msiu
Jsrdvnmisannisgaudemiufeuiliuasiisliunniian Taeuiudasdunisunudly
mnsaswazannsgads vasiwlewds asunuin Sgumniigs Ussavdnmazanas Jade
filnaseusvaninmie Snsrdruveseinimdoinds (Fuel-Air Ratios) #udusnsndau
el mndnsidmnrasagyilagamagivesuarlwuaryseaninmidaaiuiou
q9an

Joachim Georg Wunning (2004) vinnsAnwinisunmaluladadelmivesiamiuuy
Regenerative ¢unaiiindiu vesgampivesmsuniudionidlasnadauauiouniniele
deosounasldmadianiswnivgl wuvliiivalv vinlvuseudandsanu anfengululasiau
vonled wasdumstisainuimannsmaasunuiiussansnmuazaud efeldlusyuy
15kl (Combustion  System) axdswadafiunisamu wazn1sdunulusyuudy us
annsolinananosniegiinun LAy uReN s AuAIIdng

Ana Mezquita Energy (2014) vhnisdnwiu3unamdsiuaiudeuildlulsamu
w1ila AU NELUUgNN&Y (Roller Kilns) TEfeidudaimda 50% vasmdrnuiitioudily
lagapdeluiuinude (Flue Gas) fiudeseenumifiendeduiuldlurosnlug wadils
wuiniifauusnisiimesang q ilkaseuszaniamw Lﬁaﬂ%'uﬂ'gaawmsmﬂ‘iwﬁmwﬁdmu
17% wioanninifemvasduinlsluieuslug uarliléaeseenguiseinia

Yuwivs AuUTA (2544) 1Hunsfinwuaviniungunsalnauisud mivmmigsiiie
wswsdiadugunsaifiinnuddglunszuiunisndneiia uardeinisaimdauganin
domddasasudunaiulunssuiuniswn vliiwdsuiignuassiislasiadesn 35-
50% luguveaniiouiivdssiimavdsinudeiigungiivszaia 600-800 °C wui
gamgiivdasiisnadeysyan 800 °C awnsogueimAngumdl 49 °C sy 394
°C annsaUsyvEning LPG 1§ 23% senaiwn 1 assAnduaildinediusendalduaranm

14,553 Baht/y sveziiallunidumu 2.2 y 8n5WanauwnunIsasyu 49.5% Ussansnmn
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\Bamudeuresm eI fiavingy 2.3% damaldannsmhluvszgndldfumieesia
YWMAY 9 Recuperator SUsyan3ua 47%

R eyUsena (2551) ¥nsAnwieisteuwiilnsthaudeumdeiitanudes
Cooling 191 Roller slflunszuruniseudneunisyuirdey senuuuuaraiiunioseu
WEAN A UENMNSTLTe kAT sy iuansIaus T A3 Bta UL TasRansanen n1s
T¥ndaau wardnsinisauus wandws 9nmsveasanuitALsouidefisnnyda
Roller #u Cooling Zone wiawisuiunisld LPG wdamuin LPG Consumption 0.83 ke/h
Anliu 57.96 MJ/h %38 20.16 ke/d (Aan13vieu 24 h/d) Aedudu 306 Baht/d (LPG
\ay 15.18 Baht/ke) mnia3esauiinisldaiu 300 dry annserwinmalsendalsd 91,800
Baht/y ((eua1n LPG Consumption 0.83 kg/h) uardlnauyuussune 4.2 y

MnATedaiy wuin imshanufeuitanledeuldlunssuiuniseululseny
willauazaunsauseundauda LPG 19 winsAnwidanadunmsimseiaiundnuuay
Fumsgenaniwiniy muvadunsfnweanduliduedssmuivaiaiion fuhuiel

L3

ANN50AIEMNITanUs NS IELAE LPG  vedlssnulesiiialudimdadiualees1aasu
ARNYNIIA Judunuivesuided Ndean1sAnwinisiiausaunsannleadevndlssau
wsrsaludaninarvuraunlylunisauund 1agni153tASISULUY 3 06 f1UNSI97U A1y

\ASTHEATENT WAz UFINADY
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Unn 3

WBnsaniunuidy
Anwdayauazsiusiudaya

insfnwideyauarsausisdeyamsidini nslduia LPG  seeziiainisin
w51ila Usinanisldaulunisviesaiia Sunuenwn wavnisihanudeuiisnduuanly
Uselowtd veelssnusiiafifivunanisifiuiu 500 ke waziludunanisiiu LPG iy 250
ke ualaiin 500 ke ludwingiuns fuanasedelsanuesiialuaisned 5 wasn1snd 6

RFTGRIY

= = a da - a
A1519% 5 S1efelssnuesidaniiuiniunisiiuliu 500 kg

§revut {Uszneaunis U3unauiu LPG (kg)
1 AN, LTUALHILRALN DY 960

2 Usu Insuauawidauls (1974) 31in 960

3 UIE UWauvDInesalau 911n 960

4 1599733993 ws3R 960

5 nan. arnesgAadivsiiia (Zone 1) 960

6 wan. aasdadigsiia (Zone 2) 960

7 USH suUAeARsLINElA d11n 960

8 U3t 21ad wenines s 960

9 UM 195781A 10a.1.8. 9719 960
10 UM Ndzass w31sad 3110 (Zone 1) 35,796
11 Uit Toumemne’ s1in 13,424
12 U @ndesndia 9100 17,898
13 UIwn a1unedvums 910a 13,424
14 U3t 10a i i nsuidaaadou $1in 17,898
15 UTE Loa W W Lwsndia 910 13,424
16 U3¥m mmedmwsiiia $1im (Zone 1) 17,898
17 U3en mediiesila 311 (Zone 2) 17,898




S6B6ZS9LL

6T :b®s / €T:TZ:1Z 0952S0TE :ad2x / [esodoid GEZOTOESTLS SISHHL-A NOW "I”l”lll"l"”m"

A 1
15799 5 (99)

16

fdull fustnaums USINauAU LPG (ke)
18 UIEN DUNTUTITA 9119 13,424

19 WS nssidosiuen dnelng $ade hwdes) 4,475

20 U nsziosiumn dnelve saie (wsud) 13,424

21 USE e3lna 1wsda 9110 13,424

22 Tsamuszangy 8,949

23 Ut Mazans wsiilad 370 (Zone 2) 35,796

= o P o =Y
A5 6 S1ePelssnusdanduIuIuNIsAY LPG 1Ay 250 kg ualsiiiu 500 ke

deuil  fuszneunis USInauAu LPG (kg)
1 wanngal Useiinslnena 480
2 WANRYI Mgy 480
3 waegdl Useinslnena 480
4 IPRREUREITIVIGINIEERT 480
5 UIBUTIA LATETINT 480
6 WY LAYETING 480
7 WAL JuNsT 480
8 U3 @51Led 311m 480
9 WBYty NYIILITY 480
10 UNBALYIA N7 480
11 wsandng Wnelul 480
12 RRETR RIS 480
13 WNE8Y Yoy 480
14 wsannduns Ussuniu 480
15 WY 00 480
16 wanyna lyeieu 480
17 UNGUNS NBIdle 480
18 welnmse Amzya 480
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A15199 6 (#19)

17

Sl AUsENBUNTS USunaunu LPG (kg)
19 WeUI Ut BuRz Ty 480
20 WIUEIAT NG 480
21 WYY WIUTD9 480
22 weaiad Sunivies 480
23 WNUTEARIAT a1NU 480
24 walseny A3 480
25 wnsey A3la 480
26 ULYIN3 A3LQ 480
27 wanen gy uAeu 480
28 wieygye Tagnd 480
29 W9eusIad N1dy 480
30 WA Ui 480
31 WaNINT U591 480
32 WU WABYAT 480
33 UBTLNUS Tunn 480
34 WEANINaual NS Iy 480
35 UNANINAIF JUNTAN 480
36 wslednd dewdivna 480
37 Wty inn Aiuing 480
38 wglreinnd Junsann 480
39 WYY WABAIa 480
40 UBTUL AND 480
a1 UWALN LU 480
42 weadn Wewwn 480
43 w9gl538 Wated 480
a4 UIEY ety 907n 480
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a do v a Y] EY
d195729159us1HANUIANTaUN INAUALNN LT TUN1Ta UL

AaLaenlsanusfiafilusinunisiiuwda LPG 31nn31 250 ke waziinnsuilelds
=y - [ = L7 2 al v a o
NNTLUIUMSHAMET I ANAUALLN T U Ia UL LiNaUSYa uYaL1YIIN15d152ThaTs AU
foyadnuarisouwis uasthdeyailduvhnmsussiiulssansnmiumiufoureios
i [ o o o z . [ 4: =Y -:J o
auwnaly 1aeviin15id@anlseuanuIuiedn 5 159970 FaLandsIetels U s sANvianIs

AMADINIUANG N 7

4 ﬂl = ﬂJ a o E 5
M13149N 7 '5'1PJ‘U@I?N']uL‘ﬁ'i’mﬂ‘lﬂVl'm’l‘iﬂ’l‘i’]%LLEWLﬁ‘U‘UE]LIuﬁ

aroudi s16els1u 3

1 USHY BUNT YA 9100

2 USEM N1avass ws1iiad 3110
3 USEN LAty wsadia 9100

4 Uitm leumenwes s1in

5 VST WS ued 3.

o ' ar
nsAnwgUuUUmINzauvesuwuussauueilldleduuumdanaaanu

dmsulsenuesiiia

vhwansUsziuyszavsnimmsnuausesunndeyailévinnisdisinasiiuteya
AR LLUUTIsauve e ssuutsd msuld e S uuma mdsaudmiulssnu
w3nila leelinisimsgriann Flow simulation vadlusunsy Solid Work

i madlaluussdiunisifinuseansnmnnsldwdauveslsanuesiialy

Jrimaune WenmUsuim LPG Niatunsnanadlavasdaninaiung
UsBliuAUANATM A TULATEGANENS

AATIUAIUALAM A UATYFAIANTYBINITAAFIIULUUNDIDUUAITLTUnE 1A

sauNleldy lgianIaunNITzeLIAINTTALYUTBIAULUUNRIDUWY
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Ussidlunansenusadwwindaulagainsuaunansurivaslssnuesiiialudeninaui

UNANISALUTEAVENIMENUAILTBUIINAULUUNDID UL LU mra 1 msouanle
Wy 3UsridiunansEnumMudaaBIiaMUTINAAIA TUBUANT UM S0analAYeY

lsanuesiialudming e Weudunsvanddesaiveuludaglu
AATIHUNUENSAIEN N5 IEWAIUYDITIMTAFI1UN
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NALLAZILATIZUNANITIVEY

Han13ANEIvRINITANTUNIUluTURBUATY 9 draLaznITIATIEAINANISANYIVES
o v - a w a o voa e -l
MTUIALTDUMA DTN U AL LY lUN1TaUWA LY SEA WWaannsitwnatlnsiaes

WMANURINTLUIUNITHER saswasidensalul
v = s s o d o ar -
dayalssnueiialudmiadueivinnisAaden

nsAnwdsianaziiudeyanisldlvily nslduia LPG svaziiainmswiesiia
Ysuraumsltaulun1svinegsiia $7uUeen wagnisuimiusaunanavauinldusele sl
yaslsanusfianiiuuiunsiAuiu 500 ke wariiUsununisiiu LPG iy 250 kg ualdl

- al ar o 13 | A LI
bNU 500 kg Tudaninauns LLH@N‘IJE]lJuaIUWI‘E'Nﬁ 9 warn13199 10 ;muanu

M19149 9 i']ﬂ‘UaIid~‘1"1UL‘Ui"IilF’Iﬂil‘lJ‘iiﬂmﬂWiLﬁULﬂU 500 ke

s o

a9 Yeanu U d3une szezian Usinad e nnsd
i Usenaunis Il LPG M Msldeu (Unit)  Anuseu
(kwh/d) (ke/d)  (h/d) (ke/d) fandufiu

1 wan. Ry 15 160 10 333 2 il
WILVAUNDY

2 Uitm neuaus 7,452 2,896 19 5000 2 il
widauas
(1974) 3a

3 UTEM uwaumes 35 192 12 1,000 2 Laidl
nosuau 311n

a laauaiy 78 192 5 500 4 laidl
W33

5 wan. a1 258 1,200 24 1,000 4 Laidl
WwiyAavigsniia

(Zone 1)
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@

§u Feaonu Ul dann seesan Ui wen nnsidn
il Usenaunns Ik LPG NI MsaY  (Unit)  Auseu
(kWh/d) (ke/d)  (h/d) (ke/d) flanduiu

6 nan. a1 258 1,200 24 1,000 4 Taid]
WwinyAaUiwsniia
(Zone 2)

7 UV suuile 507 180 7 600 2 laigl
ABILYSNA
179

8 UM 1180 We 364 384 10 1,000 4 Taid]
o3 $15%

9 e e 4,682 1,100 24 4,000 2 il
WALNE. 9100

10 U3Ww navass 9,685 4,646 24 15000 4 il
wslad 31199
(Zone 1)

11 UsEW laumwen 2,900 2000 24 10,000 9 3
w3 3110

12 U3ww dnih 3893 3500 24 7,000 2 il
W313lA 9119

13 uitmawed@ 4240 2750 24 20,000 14 il
Yuas 9110

14 Uitmiwa#dd 7568 385 24 6,800 2 il
nsudenadeu
Dl

15  UiwmieaWw 6823 4212 24 8,500 2 il

W53A 109
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15199 9 (MB)

56862591/
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S Teanu Usinaw Ui seesian Ui @t nsdd

7 Usznouns o LPG sl Mgy (Unit)  Anuseu
(kWh/d) (ke/d)  (Vd)  (keg/d) flandudiu

16 Uitmenedn 6960 4210 24 18428 3 laid)

53R 9109
(Zone 1)
17 U3tw medm 3000 1,800 24 10,000 2 il

WS18A 9119

(Zone 2)
18 U3Wm Buna 250 86 9 3,000 2 i
W513A 1A
19 Uit nsuidles 4,523 2,589 24 5,000 3 i
FULT a1Une-
ne 19 (Uu
Lﬁau)
20 uith namies  d68 1,325 10 3750 8 Taidl
AU @1U9-
e §1m (wse
L@14)
21 uUiwwwmesilva 2592 3530 24 15307 3 il
B303A 310
22 Tsanwlsvanau 235 3,840 9 2,000 7 il
23 U3¥w mavass 10,779 5,136 24 18,221 4 i

W51HAd 9100
(Zone 2)
AaaY 3372 2,216 18 6,845 14 una
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A15197 10 Setelssuesfinfidusinanisiiu LPG iy 250 ke ualsiAu 500 ke

s

o

AU Toanu s Jaana sseslan Usunw WK A5EIA
il Usenaunis v LPG NISLHY mslddu  Unit)  Seuiis
kwh/d) (ke/d)  (h/d) (ke/d) A

1 wwanegel 17 120 8 500 1 il
Usening
Ineng

2 wwiedgil 17 144 12 600 2 Laidd
MIYUN?

3 wnanenge 17 120 8 500 1 il
Useing
Twena

4 wsEmgRy - 27 225 14 500 1 Laidl
SUURANA

5 WILUIA 1A 29 96 13 666 4 Laid]
¥3In5

6 wenal 1n - 78 96 12 500 1 Laid]
YLIING

7 weiuaimy 33 13 8 100 3 1ai]
JUNTY

8 Uitm s 2,107.7 450 24 3,500 4 il
Wd e 4

9 weyds ny 23 27 12 250 1 Taidl
BT

10 wwauwd 23 54 7 142 1 Lais]
NI

11 wedAnd 9 16 8 66 2 Laidl
gl

12 wwnde Al 6 13 10 71 1 Laid]

ganla
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du Feaonu Y s seeman Yl e nnsid
7 Usgnauns b LPG NS Mslgau  (Unit)  Aansseu
(kWh/d) (ke/d)  (h/d) (ke/d) fanduiiu

13 wndnad 4 13 8 33 2 Taid]
YU

14 WNEAN 2 13 8 33 2 Laid]
Iwsunsg Use
wniu

15 wWBasy a0 6 20 9 66 1 Taid]
W7

16 wEnuna 9 24 9 66 1 Taidl
lyeiou

17 UNIBUNS 10 24 9 142 1 Taid]
NoIaAla

18 welwysd 13 32 8 250 1 il
AATLA

19 welsuty 5 19 10 66 1 Laid]
duRzIU

20 WysA Wil 16 27 8 68 1 Taidl
Wus

21 weydy 6 32 10 142 1 Laid]
WFHIELR

22 vwaniad 9 36 10 112 1 Taidl
Junivou

23 unlsvaAes 3 13 9 66 1 il
A3

24 wilszyy 8 34 18 333 1 il

A3L9
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dwu Heanu Uil UaIna svesiian i e 1St
i Usenauns i LPG ST MskERY (Unit)  Anudeu
(kWh/d) (ke/d)  (h/d) (ke/d) fanduiiu

25 walseny 7 34 18 142 1 il
A3La

26 WeYInT A3 8 34 18 142 1 il
la

27 wNAN 9.6 6.0 5 33 1 1ai]
wigyindeu

28 Wyl 16 288 9 2,000 3 Laig]
Tagmn

29 wUsTIU 6 20 8 33 2 Laid]
ARk

30 WA 3 14 9 33 1 Taidl
v

31 wwauing 15 27 11 285 1 Taigl
U551

32 WgomuY 8 6 9 60 1 1aid]
NABYAT

33 WBUWUG 11 144 12 400 2 Lol
Tunn

34 w1 9.6 27 10 87 1 Laid]
ININgu
NvE 3L

35 uNamMnmn - 23 27 9 33 1 aid]
JUNTAN

36 wewndng 58 16 3 67 1 Taist

now1iuna
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A15797 10 (si0)

Sy Feanu s Usinal ssesiian Usunn WINT 15D
il Usgneunts b LPG MW ASEAY (Unit)  Auseu
(kWh/d) (ke/d)  (h/d) (ke/d) fanduiiu

37 wedeimg 19 80 8 200 3 Laid]
Yiutng

38 wielygiud 31 48 10 133 2 Laidl
Junsan?

39 WAty 8 34 8 112 1 Eth
NABA9

40 wgrus ans 11 68 10 76 1 Tl

41 RTIGINY 38 24 8 500 1 Tai]
el

42 wwain ey 8 144 8 1,000 2 laidl
LU

43 waglsissu 28 96 14 335 1 Laid]
Wataa

44 YW uaste 500 350 9 1200 1 i
00
AnLaaY 74 71 10 365 9 Uit

o =1 dld =3 8 i n s
m'iwl.l.azl.ﬁu‘z'l'agai'iqmumﬁ'luﬂwum'mmmﬁaaa‘uLtﬁ'aﬁ'l{i‘lmamﬂmmmwauw

nmsiidrsranasiiudeyalssnuesniiaiiinisinn e seuuieildlodedu
wasmasudag 5 1ssu dveyanisdrsinnig q destelull

1. wamse‘hﬂwazlﬁuﬁ'ayauﬁ N AUNTUYIIHA 1A
UTEY BUNTUTTINA 310A Ta Nl TIULAYNTZUIUNTITHNERNLALTIY WARIAINTNT
5 finsuAusaunIntadevaamwesiawuulsaians ulvlureteuwuulaiiiesu

w3dia dawanalunmi 6 wazn il 7 lesiluFuanisly LPG neunitsuiuuzavaanilsa



NrM

SISHHL-4

resodoxd SZOTOESTLS

tADBI |/

30

@asUsEIInd 11,000 kg/d wavillatin1sinsaviasou wuln HUsaunsly LPG anas 20.16

ke/d Anlusednsnmmiesninuiouveviasauwiayiniu 0.18% fuanstayalunisian 11

L. un Suvs gl i
INDRA CERAMIC CO..LTD.

A ooad = = o at
AN 5 UTUN dUNTULTIUA A1NA

Station Gas LPG

4.475 Ton 4.475 Ton 4.475 Ton

Line 1 Line 2 Line 3

5,000 kg/d 11,000 kg/d

L4
wlsaans
RI2

L4
i saaes

im¥aAa

ST(1-12)

RL1

[] nw_.4
PIU T Loty

T 121

# W
Hﬂlﬂ]_llllﬂ.lﬂ?l 1 ol
UL LPG 20.16 ke/d

Line 4 |

100 kg/d [ Unit

¥ ¥
nodou 17 ol

AN 6 WAUNTNATTUIUNITIYWAE LPG 199UTEN dUNITUYIIEA 3109
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Waste heat
!

«+4 Damper

-

* Waste heat

o o 15 = = oad - = o A
AN 7 N1TVNUVDINDIDULUUTUA UTEN DUNTUIIHA 3100

= = [ = f e w  a = o w
AN 11 U‘immm‘i‘[‘ﬁ LPG WaﬂaﬁﬂaﬂLmWI‘iaLaai YWY UNINYINUA I1NA

31

azdLn Ysuneu aVeld
Ysnaunsly LPG naumsuiulsaveaalsaiass RL1 11,000.00 kg/d
Ynaunsld LPG naanisusuusavaaailsaiass RL1 10,979.84 kg/d
Usuaun1shd LPG flanas 20.16 ke/d
UsEaVENINUDINB I8 ULNY 0.18 %

s =

2. Namié’lﬂmt.a:t.ﬁui’agau?uw ANEzand WNAd 97100

£ o e

VST Ndvand w51ied 3100 (Zone 1) HanwarlsaulasnIzuiunIsHaniay 37y

w

ar nl =l [-] 1 = -
WanaRanIwg 8 finstianuseuisnnladsveunumneniawuuglisAuasuuuliaiand

I UR DI ULUUN L AL LUUUA DU EA AdwandlunIng 9 lasilusuiunisly

1 as 3 AI =i - :: 2
LPG naunsuiuuitvennmuuugliaausyanm 4,236 kg/d uwaviiiainisfinnvioasuluy

N5ELET AananalunIng 10 wuii dusinunisld LPG anae 6 keg/d Asduuszansaimmig

AINTBUVBIVRIDULAUYNAU 0.14% Aauansteyalunisnan 12 luvugimuuulsaaasi

M3lg LPG noun1suiuuiavssann 4,118 kg/d wavanu1snann1slinganuain LPG 1o

Uszanas 118 kg/d danandlunind 11 Aadudszdninmusiaseu 2.85% fauanadeyaly

MN5199 13
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L L8N

Station Gas LPG

4.475 Ton 4.475 Ton 4.475 Ton 4.475 Ton 4.475 Ton 4.475 Ton 4.475 Ton 4.475 Ton
Line 1 Line 2 Line 3 Line 4
wuAde 4sm [ 2820 ke/d WIAGDU 45 m & 3,290 kg/d a3 m § 940kgd 1300 80m ¢ 4,000 ked

wig Tuad w1 Tuad mTiaaad

g
w19 T

GKI

GK2 BK1 RL1

-
lain

V040U 2 mx O m WOd0U 2mx O m W0l 2mx 9 m V40U 2 m x 9 m WodoU I mx8m Wodnl imx8m |
BT LPG 1.5 kg/d A0 LPG 1.5 kgd o0 LPG L5 kg/d Aot LPG 15 kp/d  Hou 1 LPG 58.75 kg/d  tfouniy LPG 58.75 kp/d|
v ¥ v ¥ w ¥ |

HUUNTEET HUUNIEE HunIzm HUUNTEIE ll1l1?liﬂ4ﬂﬂ uuuvnla

LI

AWH 9 LEUNNNTEUIUNSIIWAE LPG 999U5EV NNdvas wsilnd 910a (Zone 1)

\ : . : - Waste heat
\ Y \ \ \.\ "\ Y
\ A A\ \\;‘
‘\‘\ W '\'\\ W
\\ \\ _ \ \
. Blower Blower| ( Blower Blower|
M98 No18U 038U I8
AFH1YA NIELY1 NILLYN AF1NN

1 2 3 4

o as

AN 10 N15YINIUYBIMBIBULUUNTEEN UTEV NNarvasd ws13ed 3117a (Zone 1)



M — -— «— Waste heat
i

d a v - L = L3 a s
AN 11 NMFYNIUTDINBIDULUUUA UTEN N1dLaDd W31dAd 3109 (Zone 1)

d = 1/ i L3 - oA = o as
A19199 12 Y3aaunmsle LPG Vianasueamglaed Ui nmavass lwsniad 971

33

|
Iml T
| | —l
=
= S T -
2l | |
= || [N
- 4 ' 4
g o ||
. -] | [ .
m | [ . 1
) W
E | i |
; Blower Blower| Blower |
g —— —J ——
o -
g
3
o]
3
s
~ FBaYLIEN i v
4 Usinaumsld LPG reuntsufuusmaanialusd GK2 was BK1 4,236 ke/d
° Uanaunisld LPG wdan1suiuujavenmgland GK2 uwag BK1 4,230 kg/d
Ysunaunisly LPG Mianas 6 ke/d

U5eANTNINUDIVDID UL 0.14 %
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A1519% 13 USuun15iy LPG Y1aaauaamlsalans usev n1asasd wsiied 310a

34

ALY U3uad Vel
Yanaumsly LPG neumsuiudsaveamilsaiass RL1 4,117.5 ke/d
U3unaumsly LPG wasmsuiulsaveamilsaiass RL1 4,000 ke/d
Us1aunsld LPG #iamad 117.50 ke/d
UsEanSNMUBIN DI UL 2.85 %

3. Nam'ia"ﬁ'aﬁ]l,taztﬁuifagau?gﬂ LEIYY LYSITA 9NN

UTWY WaITe @513A 910 HaNwElSIULAENTZUIUNTSHNENLASSIY LWAAIA NN

71 12 §1n1511A05 U aL@sva @ e s 1EaLuugaLia unltluresaunuulaiiesu

w3dA Aananslunmi 13 waznmi 14 laeduianansly LPG Aeaunisuiudiavase

Faniausranu 220 kg/d wazkilailn1sAnAiaau wuil dUTiunsly LPG anas 20 ke/d

ARLTUUIEANS N INYIIAILS DUV I B IB UL ANAY 9.09% fananaveyalunsnan 14

d - ar = o o
AN 12 U9 LWay 19138A 9108
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Station Gas LPG

48kg 48kg 48kg 48kg 48kg 48kg 48kg 48kg

Line 1

YUIASmxSm y 200 kg/d

s loidre
mFaIAa |

ST1

W00 3 mx 4 m

Mo LPG 20 kg/d
YV =
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IazLdun ERIY! TaVeld
U3l LPG neunmisuiuussveamdaiia ST1 220 ke/d
Ussaunsld LPG wdsnisuiudssveuandadia ST1 200 kg/d
Usaunsld LPG fianad 20 ke/d
UseaNSNTNUDIMDI0 UL 9.09 %
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Ww3dA fauanslunini 16 wazn i 17 lagiviaumsly LPG Asunsuiudsavesnilsa

wasUssInn 1,225 ke/d wauidlefinisfinseviesey wuin iUSunansld LPG anas 25 ke/d

AndulsEandnmvnanuseureatauwiayingu 2.04% Mauanatayalumsnm 15
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Station Gas LPG

4.475 Ton 4.475 Ton 4475 Ton
4
Line | Line 2
650 kg/d 550 kg/d

o
w1 1saaes

o
wlsaans

RL2

Toide

¥
HOIDU Smx6m

i Hoalla

Hed01U Smx 10 m

o1 LPG S kg/d WU LPG 10 kg/d

Woalla

Wod90U 2mx 12 m

e LPG 10 kg/d
YV

woalla

d 14 6 L ﬂ' a
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azdun U3uo aveld
Uaaunisly LPG naun1suiudssveant RLL wa RL2 1,225 kg/d
Uanaunisly LPG wdan1suiudsavens RLL wag RL2 1,200 ke/d
Usanaunsld LPG Tianas 25 ke/d
USEANENTNUBINDIDULIA 2.04 %

5. NamsE‘iﬁqmt,a:t.ﬁui'agau‘%ﬁw LYSILENE 9700

USEY 1951808 9100 UaNwaElsIULaENITUIUNISHANLALSIY LEAIRININT 18

= -] i ::’ =i = o i -y A
fin15uANTa U nlald@eve e ks danuulsalass unltluvedauwuulaieau

W5130A Auanslun g 19 wazawi 20 laediuununisly LPG nsunisuiuustvenmlsa

W@esuseanm 530 kg/d wazlilednisfnsanatau wuin JUTuiunsly LPG anas 50 kg/d

AnulsEansnmvmnapnusaurs eI UL avingU 9.43% Aaanatayalunsnei 16
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48kg 48kg 48kg

Station Gas LPG
48kg 48kg 48kg 48kg

48kg 48 kg

Line |

o
wlsaaod
RL1

Line 2

¥ 480 kg/d

4
wlsaaei

RL2

lorary

|
480 kg/d

HO0U Smx 6m
W LPG 25 kg/d

WO40U Smx 6 m
Mo LPG 25 kg/d

Line 3
480 kg/d|

o
wlsames

RL3

o as

é L o= Al &
WA 19 WHUAMMNSEUIUANSITWAE LPG 189U W95 Lend 9119
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NazldLn Ui wde
Y3anaumsly LPG nsun1suiuugsvese RL2 530 kg/d
Usiaunisly LPG wadamsuiuusavaum RL2 480 kg/d
USnaunsld LPG flanas 50 ke/d
UszdnNSnINUBIVBI0ULNAY 9.43 %
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A19197 17 (70)
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1. anusalewds 1.47 kg/s

2. guvnilleideiads 450 °C

3. WOWULMITIUIU 2 Yl

4. V999U 1 M3 UM 3 mx6mx2m

5. adadueuiuiuaudou liAnnsgadsmiuieuliundswaindon (Adiabatic

surface)
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18.969
17.510
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UsziuAUANAMIATULATEEAENS

NHANITODNLUULAL AT T BIRULTluTUAB LT UIN WU3T Heseuuwsad
wmnraudwmiuthaudeuanledsnduaildluniseusiiia fie wuud 1 ilugesledud
orpuuImiuA uariteasruieInA 2 983 Mulden wazilevihnisasauuuTaneng
q Mdlunseenuuuuaraiiaiesaudanann wuin diyarinisaamusas 170,880 Baht lay
AldTefiilyarinisamuinniign Ae witeuwisiiaieauiu lsowall fauaniseazidesly
AN5197 18

waziilovnAenaysendaildainoseuuis TasAaisuinussdniainnis
Usswdauia LPG vauiatauuis Usev w31iend 314 7 9.43% wisanUsunanisld LPG
anas 50 ke/d Milnsnsvasausaumeluisseuwisliasinane e niivesyuiweinia
sutraviosnaznanses dauandluniwil 33 warandeyatrafuansaazuldin Wesouus
Uixaw%quaﬁiﬁmnmiﬁnuwaaawuﬁiaﬁ’ﬂﬁ wiiussdnsnwlideunin 9.43% wavavil
SPETIAINTAUULBENTT 6 month WaUsyaM 0.56 y AIUaAITI8AzIBEANITIATIEVLY

=
13790 19

:‘ L | Ll v v
A15199 18 sunualiinelunisainaviesay

318019 U e IIAIREVNUIY 31A137
(Baht/Unit) (Baht)
Yi9auvuIn 30 cm x 30 cm 70 m 700 49,000
Tasanan 96 m’ 250 24,000
ki3 Isowall ¥ 3 inch 9% m’ 650 62,400
Yaviansrawausaun1elues 14 Unit 500 7,000
AR NN 1 Work 28,480 28,480
i?ﬂﬁﬁéﬂ 170,880

1 a Ivl
nuEmg: - (20% v8331AIAAYVIIVAA)
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11,692
10.230
B769
7.307
5.846
4384
2923
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™
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B 8ATLDHA Usuneu
m
o 123 v v
N ANNDATIINBIDUWN (Baht/room) 170,880
? Useansnmnisusendauia LPG 9.43%
- o
w sl LPG vianas (kg/d) 50
(=]
S T¥8Ea1N1INU (h/d) 24
o
© s o
FUNITNY (d/y) 300
= 511 LPG (Baht/ke) 24
- Al UNa I uAUsERdala (Baht/y) 360,000
m
8 LUTIAINIAUY (y) 0.47

6T

Usziiuwansznudedawandanlasainisvaunaniuviveslssueniialudmingiui

nEanITUTENdanNa1un1slduia LPG  veavissauunaussd@nsaings il
Usvansamlideenin 9.43% uasteyalassainaiing q Aldlunisaiiariasy wuin ves
puuilsEansangeziinansynusedanindeaiisuvinnisanudey CO, 3 nlassained

Tlunsasiaviesauunussana 3,850 kg CO,-eq naane1gn1sitauviassuwis 20 U wsily



56

YULLAEINUILANNITOANHNANTENUABAWINADL 1NNTMLNE LPG nasn 20 U lauszunn

933,990 kg CO,-eq vavamasUszanm 930,140 kg CO,-eq

A I L3 E:’ ‘G!i - ar I EkL L v
M1319% 20 mmwauﬂmwmwmmwmaﬂma iRl FlUN5A 998U

62591 L
ML

568
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Component Raw material Quantity  Emission factor ~ GHG emission
(kg) (kg CO,-eq /unit) (kg CO,-eq)
Vo Galvanized steel 460.545  2.710 1,248

sheet (Galvanized

steel sheet, at

plant/RNA)
TATamén Steel, low-alloyed, 107.360 2.310 248
hot rolled
W14 Isowall  EPS foam 353.561 3.480 1,230
(Polystyrene
expandable
granulate (EPS),
production mix, at
plant RER)
YYD Galvanized steel 414.439  2.710 1,123
AFERRNGE sheet
Saunyly
Y04
Total GHG emission (kg CO,-eq/Lifetime) 3,850
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o ' I3 a = v
A58 21 ArpnsusuanswinnmsanUisaunsly LPG

AL UTua
UsEans N myeanuseuresviesauwmsanlelds (%) 9.43
Ussnau LPG fianasadlsasnuesiiia (ke/d) 50
AN1sUassnelIaunszan (kg CO,-eq/ke) 3.1133
Uiinamniusulaeenlediianas (kg CO,-eq/d) 155.67
Usinaunsuaulneenleniianasned (ke CO,eq/y) 46,699
Uinumiveulaeanledfianamasnengmsldauieey’ 933,990

(kg CO,-eqg/ Lifetime)

NLNGWG): " ¥iau 300 d/y

’ e1gmsldussuy 20 y
unugnsAEnin1TldnaUYeIdmIna1U

nuanisansluiadedie q feiunn dedimanisfnwieenwuuiesauus
Uszdnsnmgs Wltlunisnauaugnsaanimslandinuiming e leadwmuaunasnig
n1soyinEnaululsanuesiia nmsinsaesauwiaildlaiduainniswnlusidemas
wid LPG  navsltau Tunssuiun1ssuesnila wuidl asnsamuuawnugnsmaninisly

nasuTIIea U lusrerday (1-2 U) nane (3-5 U) warve asanaluil
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2. WHUYTANNITWANIUTIEZET]
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1. wruiaiuAdeanlniwesusyinalng (Power Development Plan, PDP)

2. WHUBYINENAIY (Energy Efficiency Plan, EEP)

3. WHUWAINGIU NAWNULATNAINUMILGen (Alternative Energy
Development Plan, AEDP)

4. UHuMsInIesssuIAvedlng (Gas Plan, GAS)

5. WHUUIMI5IRNTSUNEI Walwds (Oil Plan, OIL)
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nsudanlusserenlriulsanugsfialudmingiune lauivuaunugnsmansa uaysny
WE U3 sve svurdy sveznans svevem vedlssuesdiavavie 248 Wiy
nUianafing LPG vasfimirsiudmielvignduasdliludmindiunisamnana
U n.71.2556-2558 lateyanisle LPG Tl w.e. 2556 d7uau 55,245 x 103 kg lul w.a.
2557 USsned 49,394 x 103 kg wazlul w.e. 2558 USunw 49,929 x 103 kg aztulainnig
Tufia LPG Tudwrinaunsiuynanvn amnniinisanldufia LPG 31nnseuiumnanigsniia
Tnedlewdenldusrloniluieseuuilulssnugnamnsiesia vamndiuiu 248 wis
mmmuqmamam%ﬂz\: 3 sy8y eUINAIINNTNAGBIVBIUTENYINETE WU UTsaunisly
LPG reunsuiulswenalsaaeiuanieinisfadaiasay dusuumsld LPG anas 50
ke/d AnLTuUsEENSNMNIIANLTDUTDIMDIBULKIYINAY 9.43% (AN1nN15¥1N91U 24 hr/d
w3B 300 d/y) aanU3unaunisiduia LPG auuaugnsmaninisldndsnuvesdamingiun

aanandlunng 34

56,000
55
54,001
;E 53,000
©< 57 00N
§ 52,000
o 51,000
S
2 50000
2
B 49000
48,000
WA
47,000 »
- ~ TeusAU(30 UMW) | TEEEnANNB0 WA | TeusEM(138 uW)
2556 2557 2558
2559-2560 2561-2563 2564-2568
== Ruunaly LPG ludawindnin 55,245 49,394 49,929 49,929 49,929 49,929
B waugvomaniniey inendiy 55,245 49,394 49,929 19,479 48,729 47,859
—a— sty ktoe 66,07 59.07 5971 59.17 58.28 57.24

J Y o @ a o L2
A 34 wwaldunslduia LPG vasdamind U auusugnsmans

29NN5W ALHLUENEMARIFUNTBYINENE W 3 svBy 9NN
wiefannUasaauldlml desusudimaunsld 1P sumnanuludminduned
WA, 2556-2558 U1 Usunaunislduia LPG fiamas 50 ke/d (LPG \ade 24 Baht/ke) (An
131974 300 d/y)
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MuLAUsEEEdY anUsinanslduia LPG 450,000 ke/y annsaduinmaUssndals
10,800,000 Baht/y

MUUAUTTEENANN aaUTIIUNSITLAA LPG 1,200,000 kg/y @1n50AIuMNa
Useudiala 28,800,000 Baht/y

AULNUSTEEE anUsununslduwia LPG 2,070,000 kg/y  @uisamuIMEa
Uszndala 49,680,000 Baht/y
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Tssusrieludmingiursiavue 3'mwzaﬁ1m351'ﬁwu.azLﬁuﬁagaiimummﬁﬂﬁﬁﬂﬁ
Aasavrosouwdaiildlowdy [Wuwndmdsnusuiu 5 wi iiievinisesiaiauasysadiy
Uszdninmanussunauwarndinsuiulye wasiinan1sfnwidenanisnviinisesniuy
viosauuiaUszavinimgs eldlunsnaunugnsmaninislindsnuvesdamind Ui

ﬂ'mWﬁﬂa‘éﬂwaﬂﬂiﬁﬂwﬂlﬁﬁdﬁialﬂﬁ
d3Unansive

1 msthanudeuiimdeiiaanddedledsuldiiioanntsldufa LPG veslsau
wsdialudmind1une 5 s wudn UsEm wsuend $aie dnnsthaudeuiivaed 1ann
Uassloduainmwiuuulsaaes navunldluniseuesiiia @asnsanauwnunisiduia LPG
ToUszanm 50 kg/d  Amduuszansainwnisaiudeuvesieisunkaviniu 9.43% an
ATLTII8ATUNE1UUTEUN 1,200 Bath/d

2. osouuhaszavsnmgaitldainnisesnuuy wuin dnsnszarsandeuldinia
Vosauwies Uitn winend 91in laedinisuassleidsidigiesauuiniamiuans wasil
Y0I5TUILBINA 2 B AIULAY?

3. AMUANAIMAIUATYAAATYRITDIBULTIUTEAVEA NG LnaAniTiaumin
Usgansamnisusendauia LPG  vaarieauutis U 1wsiend s1ia 71 9.43% awil
TLYLIAINIIAUNULBENIT 6 month wIBUT¥aNM 0.47 y

4. YioseuursUsransnmgeiinansynuredwindomiisuiinisanudes CO2
nnlassaieililunisaiaieseuuisuseain 3850 kg COreq masnatynisldauiios
puw 20 U urluvanifsaiuavannsnanransynusedwindsy 9nn1siduia LPG nasn
20 y lauszanad 933,990 kg CO,-eq wapanasuszaad 930,140 kg CO,-eq

5. annsniianiessnsiuduuaugnsmaninislandanuvesdming s laan

A1H150aANT INAIUINWAE LPG Tunmsinvesdaningiune lossmalud
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muunusTEEdY annsaanUiinansliuia LPG 450,000 kg/y @NMNTOAIUIING
Usendale 10,800,000 Baht/y

AIUUNUTTEENAN @1015080UHUNSITLAE LPG 1,200,000 keg/y @s1snmIuIn
nausyudala 28,800,000 Baht/y

ANULAYITEEENT @1N30anUSHuNSLULAE LPG 2,070,000 ke/y @1130AIUIMKE
Usendala 49,680,000 Baht/y
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Ugws lowg @ uay da1a durur. 2552, WeeouumInaauauseulaiaw (Drying Room
from Geothermal Energy). u. 211-217. Tun15Us29u39IN1INTABNNANIUAIIY
$ounazanalugunsnifiuanuiounisd 8 niaivimnssaiasna Ao
FrnIsumand uvIendeiduslnl Weslngl,

Uprdvs quUia. 2544, msAnwuaziauigunsaluaniuasuainudeudmiuimianiesiiia
WEInUsUS ey, Pasnsalumivendy.
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msvsadiunnihanufauindviuvesdssnuesiiavasdarind iy 3 38 wasw
wivganand uazdauindou

(Assessment of Waste Heat Recovery of Ceramic Factory of

pang on 3 Models: Energy, Ec ic and Envi )

MuE3 UsznenuR’ oyl aed wazdgws leegd
! Svendewdsuneeny vninendoald
Emall : pingenergyghotmal.com
P Tvndemdsnuneavy s ivedoualld
Emall - natthavugempacth

A* Serrdmd

o

wwine N

Ernall ; benz Tatighotimal com

undnta

ouidsdiosn e wdewttomleduunslunssumun s
ovfneunisyuafeuineniewevuiuvunugue vedsiuienda
Tudorind nhauuy 3 DF Ao dnmdery druesspmand wasdy
Fwmdoy tFloandnsinsIeTellnsdenmnns seusionnsfuny
UREARRANTEMURERI AR HaT NI nrhen ey
Hondorts nisem louly wilfiduunsmufoulunsoulioy
yuindey mursonainun I8 TeTlandvuialdussyw 083
kg/h ammr l89 s undanuysEn i 300 Baht/d (Wi 24 )
w¥e 90,000 Bahtsy (191 300 dy) uasdssusioainrsfuny
Vssuew 4.4y wanmsUssuiuiaondey i swisosedes
osvsesTienfueulaennlewldtmu o 159,308 ke CO; eq We |
Isarwenide (mrnrsvseePrefounseen 31133 ke CO: eg/ke)
usaw soannniaenTedeunssennin s ueTdavuinlng
17 urs Tudinrma haldvsann 2,708,235.82 ke €Oz eq
fndafny: s adeuindudy Teeuenie Wesevuiuuy
s g
Abstract

This research studies o concept of waste heat recovery
from exhaust of ceramic foctory for a central dying room in
Lampang province. A 3 models of energy, economic and
environment has been considered to evoluate o reduced rate
of Liguwid Pefroleum Gas (LPGL paybock perod ond
environmental impact, respectively. From the study resulf, it
could be conciuded that waste heat recovery of exhaust from
the operating process of ceramic foctory could use instead of
LPG as around 0.83 ke/h. The enery cost of LPG could be
decreased around 300 Baht/d (Operating time 24 h/d) or
90,000 Baht/y (Operating day 300 d/y), which payback period
is about 4.4 y. For the environmental impact, it could be
found that this concept could mduce o released cavbon
diouade at around 159,308 ke CO; eq for the ceramic factory |
plont, thus, the amount of greenhouse gos ot around
2,708,235 82 ke €03 eg could be reduced for the 17 plants of
high-consumption ceramic foctory in Lampang province.

wmunenasmaluladsooonasiyys

Keywords: Waste heat recowery, Ceramic factory, Central
drying room
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