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Abstract

Herbs in a lemon grass and many kinds. The scientific name is that Cymbopogon citratus CDC;
Stapf is part of the local Thai herbs readily available in all local and to add value. Create diversity and
choice to create a social developing countries. Therefore, we do research to learn the roast dry with

lemon grass 2 to trial the case is baked dry at room temperature with infrared radiation 40 and 50 are

60°C at 1000 W-2 cases baked dry by the hot air temperature 40 50 and 60°C and average air speed
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0.5 m/s and compares with the dry heat energy received directly from the sun baked dry case that
concluded with infrared radiation. Will dry faster than the rate of baked roast dry with a hot wind. The
specific power consumption values used in baked dry by the infrared radiation is lower than the roast dry
with hot air. Empirical and physical properties of lemon grass after a dry high-temperature steam. Found
that lemon grass is dry steam gay Fragrant. Continuing nature, have the same shape at low temperature
and dry roast the dry method for the heat energy from the sun directly.

Keyword ; Lemon grass / dry steam / hot air / infrared radiation / physical properties.
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Abstract

The pays back energy are choice energy that is receiving the interest , because , in the way
that can solve a problem of the using resource consumes , and help conserve the environment well .
Thailand is the agrarian country has energy plant greatly can bring to be the resource of Energy and
can enhance produce cost , assemble with waste matter that happen from the agro-industry that
abounds , then have the idea will to lead energy plant for example , Corn , Tapioca and waste matter
from the agro-industry , for example Fat and Glycerol , This research was to study Anaerobic Co-
digestion with Pig Manure and concentrations as compared to efficiency of biogas rate. In the batch
operation by using a 1 L serum bottle, under ambient temperature (28+4°C). the experiment has the
group controls is used Pig Manure 100 mL , Corn and Tapioca is used 5g/L ratios s of dry weight ,
cooperate 100 mL Pig Manure , Fat and Glycerol is used 1% w/v ratio cooperates 100 mL Pig Manure
mix with the water in the end 0.5 L. The results revealed that the efficiency of volatile solids (vs) , the
maximum score that 48.23 percentages s of fermenting cooperates with Corn. And the efficiency of
volatile solids (vs) for Fat , Glycerol , Tapioca is 38.48% 31.28% , and , 24.52% , respectively. ,
Fermenting Corn can produce the biogas , equal to 0.77 L biogas/g VS removed and Tapioca can
produce the biogas , equal to 1.71 L biogas/g VSremoved , In case of Fat and Glycerol equal to 0.86
and 0.83 L biogas/g VSremoved . The results can be used as information for applying differ material for
produce biogas , Increased the efficiency in pay back energy production can tall go up .

Keyword : Biogas , Anaerobic Co-digestion , Pig Manure , Fat, Glycerol , Tapioca , Corn
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aqﬂs‘ﬁ ATEIBNRNLAZUS U A NN NI WY IuTINTeaUwinAw  INaSausuananIwluwnInganis

D 222

Tann LLazLﬂuﬁagaLﬁaaﬁu dwiuduuwinelunisdszgndld  dudalwe waduddznas lodu
LLaznﬁLsﬁaiaamwﬁﬂiwﬁumﬂhﬂaﬁmmaTmmu"L%mmﬂﬁﬁagﬁi@iavl,ﬂ
2. gunsnfuazdsnng
2.1 YdQWaIn
‘Ya@%ﬁﬂﬁiﬁéﬁ%%uwﬁﬂ Ao wugalierma (Pig  Manure) NNUaWAYAFNT 119N

TsaL%auLﬁyaqﬂi AMAITFAIATAT AUSNINYINTDITNTNG URIINLIRVRIVAIUATUNS INeaa
wialng  dwdzguaindwldun dudalne danandnewindes dswiassvan ladu shanan
Ts39uarmsaa’ RNIANTY3 LL@:ﬂaLﬁﬁaiaa‘U%qﬂ‘ﬁf gt Inaunin vaduddings snds
avoauazlusmnduiminsunuwigalionmea laslddudnlnauasiiwdtznaslusananw 5 gL
yagimsinuits Endimeseauszlusiu 1% wiv  uuudiaasszuundnuuyl$ainie (Anaerobic Digester) &
anwatduaianiy vue 1 L USunasmsbgan 0.5 L Pathnuiedioanm Wuiudawiniau (gﬂﬁ 1)
laomealuaninasmolulasiawduwna 5 wif ﬁﬁmﬁmf‘fw%amwﬁﬁ@nﬂfu lagadananns
unudisia

ﬂﬂiﬁﬂwﬂﬂ%ﬁﬂuﬂ’li%ﬁﬂLLUUﬂ:%‘%aﬂ’ISLaN’TﬁQ%ﬁﬂﬂ%Laﬂ’a (Batch) vinmsndniagalianna
srufuduinnlne Taowsuiulusamaududnlne (Com) uas Tudlswas (Tapioca) 5 g/l vadsiawin
wits uRuwadelfeme 100 mL sl (Fat) wazndiwasan (Glycerol) 18aTaam 1% wiv wain
srufiuwadel¥enna 100 mL LaTANILAY (Control) A Wagel3anme 100 mL wawAninawld3inas
0.5 Lﬁﬁﬂ?iﬁﬁﬂﬂﬁﬂlﬁqmﬂﬂﬁﬁad 28+4 °C) 1uian 14 3 nanlagmsiwenaiaiues 1 s vinns
"3Lm']zvi‘éhasiwﬁuﬁuﬁuuazi’uéuqmaamsv\ﬁﬂ nniuazvimyiadn pH lasaruqulveiagluzie 6.5-
7.5 @28Na2HCO; 1 N

A137191 1 Qmé’numzmaaa&aqmua:i’a@%ﬁﬂ

At

L . WU . . TAAIUAY
ADMITUATR . . . sl Naloalaa ) ’
1lwa | §1uznas YagN3I100 mL
AT (%) 8200 | 21.93 - ; ;
Alkalinity
- - - - 1,485
(mg/L as CaCO,)
VFA (mg/L as
- - - - 410
CH,COOH)
VFA/Alkalinity - - - - 0.28
TS (g/L) - - - - 212.50
VS (glL) - - - - 151.50
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2.2 szuuuainuuulSannne (Anaerobic Digester)

KUUINIRBITTULRINLUL 581 @ (Anaerobic  Digester) Aanwauciduuiaudy auwia 1 L
USuasmslsam 05 L Pathnuadsansns Wuiudswimilay (gﬂ‘ﬁ 1) laamealuarandndiasne
Tulasiauduna 5 wif ﬁﬁmﬁﬂﬁ”ﬁsﬁ%amwﬁﬁmﬂfu Tagandunannisunudisin

miﬁnma%@fﬁﬂumwﬁﬂLLuun:ﬁamiLasﬁaq%ﬁﬂﬂ%@Lﬁm (Batch) ¥inmswainyagny
srufuduinalne Tasnsuiulusamsmdudinlne 5 g/L vasiminuis Yagn3 100 mL audznag
windmnuyagniludandimdsinu faulaiuldoanaIn 1% wiv Yagn3 100 mL NALTOIAA 1% Wiv Y8

§n3 100 mL LTLAEIN WRSTARILIAN R YagNT 100 mL NEUNUINARLAUTu193 0.5 L

USinaufa

s =
MYAINIBYININ

o v
U ;o : ASLI5AILN

V YIN5095UIN

00o00O0

VIANIN

‘:' o [y
E‘ll'ﬂ 1 5&’1J3J1ﬂ3JﬂLL1J]J1‘§E]']ﬂ'\ﬂ

mwﬁﬂmﬂﬁqmﬁgﬁﬁad (28+4 °C) 1Jwian 14 14 Hanlaamsug1uIaiuaz 1 a39 M

MyAMzRdad I THINARLAT TUEUFATaINITWIN YnTuazyiinTiadn pH waz U3u pH Tuszuulad
fUIzuNh 6.5-7.5 @28 NaOH 5 M

2.3 MIATIZA
aszuanmInanuuUlionia innsiasianuiiue1isiy (Alkalinity) nsadun3e
Juwandny (VFA) USunoadudininaa (Total  solid) waduditzinadng (Valatle  Solid) wazUSunms
A Aea 4 o A o o o
ssdurdnaglui (Cob) Mndianediuuinuaziugarig

3. HAaN1INAABIUATINTOL

NAN1IAN®INITRAN Pig Manure Corn Tapiocal Fatilaz Glycerol WuNse&nsn1wns
iaa vs (3ila) ﬁmggaqmgﬁ 48.23% V8INNTANNTIUNY Corn Fat Glycerol Waz Tapiocal U1&NTAIN
MIMNA9 VS 1YL 38.48%  31.28% WAz 24.52% ¢SO uaﬂmﬂﬁywuiﬂunﬂmmsmaaavl,ﬁﬁmi

' [

1 L U 2 1 1 dl' v 1 1 o a A 6
AILANAY pH luszuu%uﬂvl,iaﬂﬂwﬂﬁaglumo 6.5-7.5 Lwai‘vxmm:amamsmmumaagaummaumn

3
A a9 .

NTALAZRIITINY FILNalean VFA/Akalinity 289nanlaznadn1InaasIiaIanas (31 b) B3NN

ld 1 1 o a o L v
0.4 ﬁmagﬂ,umLmzmlumimmzuummLLuuVLsmmﬂ
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1000
Com Tapioca Fat Glyceral Pig Manure
Material

Time (day)

—&-Comn —— Tapioca —*-Fat —e—Glyceral —&—Pig Manure

gﬂﬁ' 2 msudsldauvasdszdnsamnsintinasaun3s (a),VFA/Alkalinity(b)
YSanmmsBinTnazansaaan e 9 (c) uag Yield Biogas (d)
ATNNNIHAAMTTIN I NEEFN I ULARZ I (3Uc) FanumaandaInulszEninIwnIinge Vs
9ATIMINAAMTTININEGS N13i9a CS &9 gasnsNaafoTIA I nasauluE9 14 4 wuin i‘aqﬁﬁ
VSN INEafaTIn WE9ga fa Corn LYinnl 3658.7 mL  WazIedndanfa Tapioca Fat LazGlycerol
Winnu 3251.6mL  2848.8 mL uaz 2741.4 mL aW&1au aziinledn nsd Corn WwNnsWNAL  Pig
Manure mmmN'ﬁmﬁw%amw"l,ﬁﬂ%mmﬁwammmﬂ‘ﬁq@ §uTapioca WUNIINNU Pig Manure
Agagaliniu 1.71 L biogas/g VS removed Fat Glycerol uazCorn e 0.86, 0.83 uaz 0.77 L
biogas/g VS removed (31/d) MUEAY USnavadinmndiiiedu g;mLﬁaaa’mi:uuﬁﬂ%mmmm:mm’w

szauagias pH Janumanzay wuARSENRaMaTINM NIV Nuleat1eddssinTaw
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@391 2 uaasdszA@nsmsudnuuuliameavasigguiinaiagis o

futIne P T nalraTan TAAILA

FFNTIIATTR f1enay

SNAK quaa SNAK qua UG quaa SUG qua SUAR quga

nity (mg/L as CaCQOj) | 1,105 | 8,410 985 (10,355 790 | 7,300 | 1,005 | 9,615 | 1,460 | 6,130

\ (mg/L as CH3;COOH) 380 330 235 235 185 240 280 825 410 210

VFA/Alkalinity | 0.34| 0.04 | 024 | 0.02| 023| 0.03| 028 | 0.09| 0.28 | 0.03

TS (AL) | 2545 | 32.75 | 26.75 | 48.80 | 23.50 | 45.30 | 13.95 | 50.95 | 21,25 | 40.10

VS (L) | 19.80 | 19.30 | 15.50 | 28,40 | 17.15 | 29.90 | 10.55 | 31.75 | 15.15 | 29.30
VS emoved (%) - | 48.23 - | 2452 - | 38.48 -1 31.28 - | 22.11
Biogas Yield

- | 077 - | 1.7 -| 0.86 - | 0.83 - | 1.39

4. d9

ANIAN®IANTNAIN Corn Tapioca Fat Glycerol $3uAU Pig Manure wuu'l¥a1ne wuin Corn
fidnonwlunmIndafoiiniwgiga 189893nfa Tapioca Fat uazGlycerol anud1aL (3,659 mL, 3,252mL
2,849 mL uaz 2,741 mL) MINAAMNUTINTNVES Tapioca FIUNITONIANTTININ LYINAY 1.71 L biogas/g
VSremoved Glycerol 39701U Pig Manure®NNIONRANNTTININ LYINND 0.86 L biogas/g VSremoved &%
ANSHAN Fat Waz Corn &NNSONAAMTTINN LYINL 0.83 L biogas/g VSremoved Uaz0.77 L biogas/g

VSremoved ANNAAU

5. na@AnIsNUIENA
NnuwiTpRlaTumsatuayguandiniunasuaiuauuniIive (an1.) Huiuaauiae
AllaEWRIY AIAAINTIVAFAT UNIINLIRDEIVRIBATUNS INVUVARIAIAY  UAZAMZNITIANTT

MU DN WWINLIRDEIVRIWATUNT AN UNVARIALATY] 2. 59U

6. LAN&E1ID19DY
Ussfin naszadizd wazame.2550. MmwsananwnMnuazdnanwsasnaluladfoadinmlulszina

Ty nIanTIpuazW@m 195, atuRLAl 30,4 (2550):693-700.

auna aNBEINA. 2552. UtANTMWYBINMINEAMTTINMNWIINMIRNNYIFNINUNURIATIIANAN

NZIAFURITALURIINGIRUEIVRIUATUNT AN VAN LA,
MTTININ mnﬂrym%aLnﬂﬁaugj&ﬂsﬂmjﬁma@meéﬁmu[s:uuaau"l,aﬁ].
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wAInmasasrauaIung  Answemalvg  sdhaneufigungll 60 °C awlhwminadn  tWamen

& i A & A & o o A RS 9
ANNTH  TINAFNINANANNTY 60.87% UASLAMAIWITAAIANNTY 83% handwinuNanentinniin
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mydnmassiidunwinuuunzwiaiduizgninasadon (Batch) la gyNszuUMINaaadly

(2
A o

a3tk Ae Yinmswainyagns (M) IunueEaIms (FW) naniulusasin IMAF A FW 5% dimin
\Wounuesyagns 32 n3u LA®0WMIT 73.5 NI LAz i FW 10% lfﬁﬁﬂﬁﬂﬂﬂﬂmm;&aﬁ!ﬂi 64 NN el
013 147 N3N AsaaIn IMOF 91 CL 5% lvﬁﬁmﬁfmﬂﬂﬂmaagaqﬂs 32 n$u wazf CL 10% 14
ﬁ'mﬁfmﬂmmaa%mqﬂi 64 NN v‘hmmﬁnmﬂﬁqmmgﬁﬁaa (28 + 4 °C) luan 14 W laiuen
MaTuaz 1053 hetaUSai i ndifeduluedas i Sezidn pH NNTAAILAY ioasle

USudn pH luszuumsnessdlilian pH Uszanas 7 @28 NaHCO, @nududu 0.1 Normal

n153AITH
AszUIuMIRINLUL o masunsadnsdaanudunia-as  (pH)  anududenw

(Alkalinity) nIadunIgszinedng (VFA) vasudeszinadne (Volatile Solid) vasudsninua (Total Solid)
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Experiment
Parameter Cc PPM FPDPM FPMPM
Inf Eff Inf Eff Inf Eff Inf Eff
Moisture (%) 60.87 - 52.56 - 50 - 32.56 -
Alkalinity
535 870 569 6,980 605 6,290 630 8,585
(mg/L as CaCoO,)
VFA
155 45 210 185 235 130 315 225
(mg/L as CH,COOH)
VFA/Alkalinity 0.29 | 0.05 0.37 0.03 0.39 0.02 0.5 0.03
TS (mg/L) 7,800 | 6,000 | 19,000 | 16,250 | 23,600 | 13,450 | 23,450 | 17,700
VS (mg/L) 5,300 | 1,100 | 16,650 | 8,400 | 20,650 | 6,450 | 20,900 | 9,250
Biogas Yield
(L Biogas/g VS 0.4462 0.2577 0.1200 0.1256
Removed)
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Methyl Ester Production from Used Cooking Oil by Transesterification Process
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ABSTRACT

The research is to study the methyl ester production from used cooking oil by transesterification
process in 10 liters batch reactor. Comparison of the effect of varying methanol and sodium hydroxide
used on the quality of methyl ester have been done. 20, 24 and 26 %v/v of methanol to oil and 3,4 and
5%wt/v of sodium hydroxide are used in this study while the reaction temperature is controlled at 60°C
and the stirring speed is controlled at 90 rpm. Titration is used to find the free fatty acid of the oil and it is
found that free fatty acid left in methyl ester can be reduced to 0.167 and the density of the final product
is 0.8686 when 24%v/v of methanol and 5 %wt/v of sodium hydroxide are used. 86% ester yield can be

achieved and water washed is 7.48 times of oil.
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Home-made Hydraulic
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1. 1-1/4" valve 2 .1-1/4" tee (RIUN)
3. 1-1/4" union 4. 1-1/4" brass swing check valve (L°Iiﬂ’3”l§ir’3 LLUUU’]%WU)

5. 1-1/4" spring check valve (1102187 wuuiiad3e)

6 .3/4" tee (RNUN) 7. 3/4" valve

8 .3/4" union 9. 1-1/4" x 3/4" bushing (viaaq)

10. 1/4" pipe cock (ﬂa(ﬁ) 11. 100 psi gauge (Lﬂﬁmmﬁu)

12. 1-1/4" x 6" nipple (YIa634) 13. 4" x 1-1/4" bushing (Y198)

14 4" coupling (T26186133) 15. 4" x 24" PR160 PVC pipe (YIaPVC Nua1uah 160 psi)

16. 4" PVC glue cap 8 3/4" union (11a)17. 3/4" x 1/4" bushing (viaaq)
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Production of Producer Gas by Updraft Gasifier
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WAz 13.8% Waltann AK wazknaulwiBalNRINNEIU N1TITLATIN LGB NRUULAITINIAEIRT
’Lﬁﬁfﬂﬁ%ﬁﬂ%ﬁ Iﬁﬁmmmﬁumuﬂuﬁﬂmd 200 mm g9 1 m NRIVITU RO UL U RITHALRZANNABIVDI

2N LRZLAWLAN LANILULINIA MART LA LA RS
A1§1 cVtT)Ju: Biomass, Updraft Gasifier, gasification

1. UNA

fMoTIu78a L‘ﬂuwﬁamuﬂmmugﬂﬂﬁa ﬁ"[@?mﬂmsﬁwﬁﬁwﬁamumLﬂﬁaugmﬂuﬁ’m%mwaa a8
NILUIUMITUNFEALATY (gasification) FaiTumsnwduuusialsumenna

fafildazdyznavlddrs fraoasueusanenlos (CO,) falalasian (H,) wazfreding (CH,)
WHudn ﬁ”ﬂsﬁmmﬁﬁqmawﬁammmﬁﬂﬂLmvl,m"”l,ﬁ

nyzuauMILnaEsAadn IFanaafafinas fAeuninsuunauansmenslvsesainmanie
fasandanluiamaonidy 3 w8e léun uouaimelnass ( Downdraft) annnerlwadu( Updraft) wazuiy
21 MaANNYINS (Crossdraft) 1u°11'a<1nm'?'imumvl,ﬁﬁmi?iﬂmmwﬁ@lﬁ”w%'amamnm&i’aqmﬁa
fniudygndlfluaiiGauununslifansdu Taganwizauuuamealwatudaduasiadsirsled
SNouazd T mnLan

Belonio, A. T. (2005) "L@Ta“fnLmLmumﬂflﬂ"lmaﬂfugﬂmamwaﬂ%aﬁlﬁumuﬂuﬁﬂma 0.3 LUAT
LaEgd 1.0 LUAT Lﬁamaauammuwaamﬂ@U’L%LmauLﬂm%aLwaawuiwnmﬁiﬂumﬁgﬂwL%mw?zalu
aauSuduannTEnafimam ndfofivaien (Startup time) 1am 1.35 — 1.82 wift ilaldunay 1.3
Alaniu L'smﬁLﬁ@ﬁ”’mﬁv’wm(Time Operate) 361 46.10 — 51.40 w1 é’m’mm,mwmfyl,%al,wad (Fuel
consumption rate) 2a9La3AN 1.59 — 2.0 Alansusatalus uazdszansnnanusan (Thermal efficiency)
Paalendlan 12.3 — 13.3%

Belonio, A. T. and Atmowidjojo Djoewito (2007) laaiaianfadiniadnsaiwldawmalan o
lagtanfsiilassassuny Top-Lit Updraft (TLUD) awiaadiandumwaniidurnugudnand 22 ioudiuas
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Alansusatalus Usznsniwainuian(Thermal efficiency) Baataniien 18 — 20%
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$197% 6 vie sauLadUsITea L nFIw AT TUIa 50 x 50 x 20 LEUALLAT L’JmL%'Nﬁuluﬂ’lSﬁ]ﬁ
fa (Start-up time) Bastanlioan 4 — 12 wf sanmsldiBamaswasandildlummaseuiiarszanm
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2. NOBHUATHANNTT
a o < \ g € oAl o [ & & | o a aaa
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1. Twen nal (Combustion or Oxidation Zone)
luwshutianfuauazin ndiuveandaunfiegluamealuliuadniadisd jism
aseialui
C + 02 % C02 (1)
aaa & o aaa @ A & & ' 0 [ ada &
Ujisolutueniniidudjioensanuieu gampiilutuitagznite 900 - 1200 C anuiauiliiadu
Tunuitgnin llFlul §Aseuuugaanuiaulusuiantuuaz sunausanswanaanani ldanniar

dinsenlugwmnlnife anutou hdw

2. %u%ﬁn’f%‘u (Reductione Zone)
e co, Aldannsunlndluguenlng Weolnadngrudinsufezfnjizeniiaon
fas o, ilumadandafiinne Tasfa O, 32 lnaruaiusufifanuaziia CO ssaumsn (2)
C +CO, — 2CO )
C+H,0 — CO + H, 3)
ﬂﬁﬁ%mluaumsﬁ (2) \58n31 Boudouard Reaction G’i‘ial,ﬂuﬂﬁﬁ%m@@mm%au (Endothermic Reaction)
luns@ifidasmainSanmues co mansarldlasialatidoudn g lashes luvnd §Asentuaen

o d e A X A Aaa ¥, . 8 aaa
aasumif (3) ldfie CO uaz H, 1naU FaiondJiSuniidn Watergas Reaction Ta1iludfisengaana
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o a val A 0 o o o o A
Jouuazazifia lddngnnniigindt 800 C muld anuaugs H, anvszldnudiuaiveuusznia CH,

ponanl@@a5un1ATen31 Methane Reaction I@mmﬁ@ifuvlﬁaﬁmmﬁugm wazgoanpil laigeanniin

3. %”'uﬂél'uamﬂ (Pyrolysis Zone)

Tusuiligowmasldsuanuonanswn lngd iassomsdunisludamasinlildaszne
(Volatile Matter) 6199 aanan Gadsznavldrswnuas nsavingn shaudy i lnad lausslald
qm%gﬁmaa%uf‘:azﬁizmm 135 — 600 'C °uaaLLﬁaﬁmﬁaag}i%é’amzmumsf‘fﬁaﬂﬁuaﬂugﬂmu (Fixed
Carbon) G9guMI7 (4)

Biomass + Heat —>» Charcoal + CO + CO + HO + C H + Pyroligneous acid + Tar  (4)

4, %ua@mw%u (Drying Zone)
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el ﬁ]z'ﬁ:mzlmm'%uﬁﬁagﬂw’ﬁamafl,ﬁaanmlugﬁmmvlaﬁﬁ qmﬁgmui‘uﬁ%agﬂizmm 100 — 135 °C
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Study of Charcoal Making by Small Kiln.
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Abstract

The research has created a free trial of small charcoal kiln. Fuel cook using steam from the hot
gas. To study the temperature of coal combustion. And density of carbon. Found that Starting
temperature in the range 30 - 35 ° ¢ temperature, humidity in the range of gradation 150 - 270 ° c.
Temperatures that fuel is pure carbon in the range 300 -343 ° c. Density of rubber wood charcoal at 0.43

g/cm3.
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