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+ Requirement and Improvement

# Gasification technology @ Imperial Pottery Ltd.
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Ceramic Industry @ Imperial Pottery Ltd, Lumpang, Thailand
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ANSUawNakan bue (CO) Useanmw 22.0%
N (CH, ) Uszanos 2.5%

Talasian (H,) Uszanas 1%
a1suanlaaanlse (CO,) dszanns 12.0%
Tulastan (N,) Uszanas 50%

aan@aK (0,) Useaos 2%
Ja1auTaw Uszano 5.0- 6.0 MI/Nm®
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Synthesis gas for
biomass to liquid (BTL)
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TuNTZUAUNISHAALYSITN VDY DUNLSIANDNLNG

* 1AT093N5UsUIRLULR Tduis 6.4 nn./AAT389 971UIU 4 1AT89 = 25.6 NN.

* gaunaanuavuguiuy L Tduis 48 nn./g 37UU 2 ¢ 1A3as = 96 Nn.

(%4 ¢

aunNAnNMNVUIULUY nsetn Tuia 8 nn./g 37uU 4 ¢ 1ATa9 = 32 An.

a [ ¢

aunaANTiTugULUUaIenIY TYuid 80 nn./A 31U 1 6 1ATB9 = 80 NN,

*

e e Ve e

auanyularanes luuia 56 nn./g 31w 1 9 1AT89 = 56 AN,

* 101 Shuttle Yu1n 6 au.. THuda 83 nn./An1 31UIU 4 181 = 249 .

1AL AIUNULAANIULNINIAIAMUSDY 1.0 MW AIBLNFULNN

A¥u2ausuI 900 Nm>/hr.




SYUUNANAIYADIEIUISONES
1.0 MW

152UUUIAMNTDUNINAUNTY (Waste heat recovery)
Uszuuanelu wag tar NUTEENSNINW
nslvdlazana adlaunisly LPG (linsenusianaininkane)

gansanannwniussuganTaNde IinuikILUY Automatic burner wag
RANLUU Ventury burner 1o

iaangdlumi 1d > 900 °C waz 1senasndnuioulawiiou LPG

UILUUNIVLA19DNLLAZIZUUADIEI1UTaN19U LA DE 196 LD



SETUULASIULAZUDULTILNEAS

SYUUNARAIULUDLNAIELATIZI

STUUNIANUELDIANY LaZUIAINSDUNININAUNN LY

FEUUDALASLAUA LY DINE IS LATIZI

YAUTULSINUAY




* UUIAA LUNITEINLUUTEUUNANN 1YY
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* 139N lYTTUUNANNIYYINIAULUY Downdraft gasification LU<R
LAY LANAINSZUUNILO1D9NDE196DLLIA 8N

* 19 Cyclone Tun1saneunazinduaanaigin

* 19 Shell and tube heat exchanger Tun15UIAUTDUTINAUNIDULLAY
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* ‘I Tower wet scrubber wag Ventury wet scrubber 1uﬂ’1§ﬁ’ﬂm§mﬂl,l,az
UH
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* 19 Gas dryer TUn158AANMUYUAIBLYDLINGITILATIZH NaUdALINENLAUNY
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Symbol table

Description

Spocifica tion

Buchket clovatar

Capacity £.12 cu.m Dimansicn
Tl Osdim

Downdraft gasificr

Capaciy 1.0 MW

[

ST
LI

Coyelens High efficienay type, Operating
vekcity = 085 mis
Heat recoverny TEMHA 2 Sz by 3800
Air Blewar Capacity 86887 cu.nmimin

Pro wat scrubbor

2 FEPMN-CO Mozl

“antury wet scrubber

FEPM-C + W ontury

o =g | b

Pred ucar gas dryer

Dehum difier refrigeration type 15
ten.

w

Preduccr gas bag filker

24 bag, Gas pulss jot cleanar

Preduccrgas blkewor

Capacity 1% cu.m/min

Prod uosr gas com prossar

Capacity 18 cu.mimin, Warking
prossure ={. 5 WPa

Proasure storage tank

Yolme 190 cu.m, Max tost
pressure = 1 kpa

Ilain gasflare unit
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Gasifier

Gas dryer

Compressed gas unit Blower & bag filter
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1.0 MW
Downdraft gasifier
900 Nm”/hr.

ANAIU5AURAYVDINIVTVINIA 5.0 MJ/Nm?

0.5 MP2

y
900 - 1,300 C

75 m’

Tun1a uag seuutuyudey
lifuvuialidiiy 37x37x3”
i 15 %

15




Specification of component

1.99ULNLTBINES

* yIudniun15aulannuduvs AN U UM NAR AU DINE
dataszit lagldanudauainiiwsaunaanainai

* JUsuinsuszun 2.0 m3

= o

* @nUns0seesuaNsauniansInisiia 66.67 m3/min.




Specification of component

. Bucket elevator
o v o o & a & Y i

* imdnlun1sanagaanwdsliug Hopper aMuuugn

* ANNE9U 8.6 LUNT

* yIneusanniivunn 500 k.

* AUANAILULAALE Limit switch

* Jsuansdszunad 150 ans




vinthflunswasudemauds (Solid fuel) Imduinmiaeinass

* gfannlunuu Downdraft double throat gasifier (Imbert type) + Hot gas pyrolysis system
* Max test capacity =1.2 MW

* Working capacity = 900 kW - 1.0 MW

* Turndown ratio = 13:1

* QOperating pressure = -20 mbar — -50 mbar

* muammmﬁﬁ’w Pneumatic actuator powered valve

* Jan du Shell v11a1n Stainless SUS-304 @31 Combustion Zone tuyunuln C40A wiae

4
* 91792AY11910 Stainless SUS-304 113978 Tungsten carbide + Fiber glass






Specification of component

* s lunsansy g
* 9@ High efficiency type

* speTuinundiguunniles

%4
o

** A9LN9aNA2811 119 Collecting hopper |



5.Waste heat recovery unit

* yiIutnlunisuanildguauseuanieiseuiannain Cyclone separator 1y
91NALNES19aNToUlUNTOULRNEY

* 9ONRUUAUNINTFIW Tema Class B (ASME VIII-1 2010)
T oguinniguan @ 615 mm. x L 3,530 mm.
* SrunuviananUasuanusauria SUS 304 — 25A x Sch20s $1131 101 ¥ie

* TgpnnnaluniswanUasuausaunansInisiva 4,000 Nm3/hr.



# gy lunnsdndu ua
* l99an FSPN-001 97U7U 2 20
% UsEANSAMASANT 60 %

# I fisnsnisiua 250 Umin.

* 91A7140AU 0.2 MPa
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Specification of component

* ynilunsane

* 1995320 FSPN-001 97u71 1 26

* GLGi’fﬂﬂéJﬂmﬁLilﬂﬂ’J’lllL%J%@Qﬁﬂ%%mzLﬁﬂﬂ?iﬁmﬁﬁﬁU%ﬂﬂﬁﬂ
1gen B = 0.44

* Uﬁzamﬁmwmmﬂ‘ﬁ 95 % Up

# Igiiignsinisiva 120 Umin.

* @unU 0.2 MPa




Sp

* RUATuANTLantUasUanAI;

* 19 Coil Ynduauin 180,000 Btu/hr.
* ganuuu tnegueen T = 25 °C, Humidity = 40 % RH
* YURUIUAUANINTBUTUI 25 mm.

* 911971U3UAY Air cooled water chiller 1@ Capacity 15 ton




* mihilunisgeeinianluviugisenlue washafinerIue
* Guufmﬁmwmﬁlmgjqqm 1,500 Nm?>/hr.
* AuAN Capacity A1E Invertor

* 1 Juwila Three lob blower




Specification of component

F MUINIUNITOANTNE T
eGInbtau

# Jukuugngu vV 4 gu 91uiu 2 Leses
* YUIAGNIINTINANINAAZIaR 530 Nm/hr.

* AUAUNINES U 0.5 Mpa (5 bar)

sk

o
S ann~
[ ]

26



2.Specification of component

* yrntunsiiufinviiiodnedngyaldanu
 JudeUiunng 2.5 m® 99U 4 6
* Max. Test pressure = 1.0 MPa

* Working pressure = 0.5 Mpa

* Pressure relief = 0.6 Mpa

* GmEa Pressure switch hag $uyU Auto drain



9015919 U888 (

* Fan1svinauuusnlugi® (Automatic control) lagdssunau PLC I
gunsalluszuuihaulaley Lidesdl Operator AagdIns

* flsguunsivdsununInienauly




v Y

# amndilussuu Wuwlla NC (Normally close) Wansahinmadngas

=]

13aNTeabiiIAU SEUUAEnYARasTANINAELAL 1N AVIINUATIU

(%

* 1p5eednsildnssialiinndu Iduswesniissaunisdesiu IP 44 Yuly

* JUAUAIYDINAIFILATIZRTNISRAGS Pressure relief valve TunSaINgas

1AM Over pressure

29



Fowndsdaanegrldnely 10 uniitusausigan
*uaganunsndneneingsrutdanglaniegly 15 win
FusauAiF LA
+ ansnvihanuldeddelilasednation 24 Falug

* 3] Turndown ratio @3(15(1 13:1
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Application: Nan13lYUANYFINIAENUTUAFIMNTTUDIIAN



wiaun Temp Profile 2uav Producer gas wiitiusu LPG
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Burner Test in Laboratory

m Temp Profile ves LPG

Thermocouple
b Regulator &

pressure gage

Data
logger




Comparison of Temp Profile between LPG and Producer gas

NANINARBUWLIN Profile maaqmﬁgﬁmﬂmﬂ"ﬁ

aMNANN

(29A LB ALD IH)

q
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ATTINIRNANBULARILAUNITNIGY LPG N

Qs ‘é Qs 4 =) ;a
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wsguiiigudnunzwacin ves LPG du Producer gas

Producer gas
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EXPLODE VIEW

SCALE L&
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Kiln temperature profile in biscuit firing
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Future challenge => single
« Tar contamination

+ High efficiency Tar reduction system

+ Optimum operating condition (High Temp & high Load)
+ High efficiency PG gas burners

+ Nand ~nAanAd n

~ lAnnad mMmanamarmant +A A1 17N N
= INCTU UUUU Ivau l1i1ialiaycilliiclit WU I1I1IIaAlllliLc |J

«Q

* Require regular maintenances
* Feed stock (biomass) quality control is important.

Global solutions for local development



*k

*k

For more info. Contact Assoc.Prof.Dr. Kulachate Pianthong

Mechanical Engineering, Ubon Ratchathani University

Email: K.Pianthong@gmail.com

Tel: 081 876 2506 %58 045 353 309
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