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Abstract

At present, although agricultural residues are widely used as renewable energy in

industries and food restaurant business. There are difficulties of getting such biomass in that the

;;.t:ransport is quite high. This is attributed to their low bulk density and non-uniformity in

-ccnsiéted of 1} evaluation of raw material potential for biomass charcoal production, 2)

éxamination of raw material and biomass charcoal properties and 3) evaluation of technology in
ass charcoal production. The study revealed that nowadays rice husk derived from rice mill

é’i"o'c'ess and bagasse obtained from sugar production process are mostly used in factories to

égﬁérate heat for production processes. Cassava root skin and pulp show the highest potential for
producmg biomass charcoal briquettes because they are greatly produced and still unused. For the
'éj;é..lﬁination of biomass properties, the four types of biomass including rice husk, cassava skin,
;’éésava pulp and bagasse showed high potential for use as fuel. Moreover, when they were
E';ji;ocessed by carbonization, their properties with respect to fuel quality were improved, e.g. less
.':'inéisture, greater heating value and less volatile (less smoke). The evaluation of biomass charcoal
:i;t;oduction technology indicated that process of biomass charcoal production, charcoal kiin
:t'éclmoiogy and charcoal briquetting machine have been continuously developed. Each of them has
':ai.fferent pros and cons in terms of operation system, cost, capacity, efficiency and longevity. All of
:t'echnologies can be applied to all types of biomass. To select technologies of biomass charcoal

production, one should decide based on the available cost together with other influential factors.
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Process energy required:
Paddy milling and drying: 30-60 kWhftorine paddy

1 tonne of 650"705) kg
Pad’dy White rice

Waste:
220 kg Husks ~ 90-125 kWh

31N 3.4 auqaurannnszuaumMIEdI luTseddn

(MIvdaaFums ndsnunndnnaveslsamelng)

Process energy required:
25-30 kWhitonne of sugarcane
0.4 tonne of steam

1 lenne of 100-121 %
sugaicane sugar g
25w

7P N et —p-

Waste:
230 kg Bagasse ~ 100 kwh

! = 3 7
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(nsuanaFums [Endsnunniiwtavestsemelne)
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1 yaauusiie Borabu series : Bb 130.45 | 81,531.25 0.63

12 yafutiudes | Ban Chong series : Bg 212 132500 0.01

124 “]gﬂau :‘%‘3"3&5 Buri Ram series : Br 7.34 4,587.50 0.04
25 FAAULYUNIT Buntharik series : Bt 433 |  2,706.25 0.02
48 wﬁuﬁsﬂwu Chiang Mai series : Cm 0.48 300.00 0.00
50 yaauIaTa Chatturat series :Ct 689.56 | 430,975.00 3.32
51 ARy I5ATY Chok Chai series : Ce 527.36 | 329,600.00 2.54
54 ﬂgﬂauijmiﬁd Chum Saeng sereis : Cs 53.09 33,181.25 .26
55 FARUIUTN Chum Tuk series :Cu 53.92 | 33.700.00 0.26
56 FARUTBYIS Chaiyaphum series :Cy 36.35 | 22,718.75 0.18
76 YAAUALIUBY | Don Yang En series : Don 4.01 2,506.25 0.02
78 LRGN Don Rai series :Dr 1.51 943.75 0.01
80 mﬂﬁuﬁmqﬂw Dan Sai series :Ds 9.62 6,012.50 0.05
106 FARUH UG Hin Son series : Hs 7201 4,500.00 0.04
126 yaduna1iedl | Kula Ronghai series : Ki 830.63 | 519,143.75 4.00
136 ﬂgﬂﬁuﬁmwmﬁ U | Kamphang Saen series : Ks 36.17 22,606.25 0.17
137 Ggﬂauiﬂi'ﬁf Khorat series : Kt 1409.18 | 88(,737.50 6.78
139 gaau gy Khao Yai series : Ky 8.58 |  5,362.50 0.04
153 q;ﬂﬁu‘g Li series : Li 13.24 8,275.00 0.06
155 "lg’ﬂauﬁ‘iuﬁwﬂz Lam Narai series : Ln 86.99 54,368.75 0.42
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PFARUIAY Loei series : Lo 2561 | 16,006.25 0.12
gARUMIAUD Lam Sonthi series : Ls 4170 | 26,062.50 0.20
gaauaang1 | Lat Yaseries: Ly 401 |  2.506.25 0.02
FAAUNANLD Lom Sak series : La 3490 | 21,812.50 0.17
FARUDWYT Kop Buri series : La 3410 | 21312.50 0.16 |
RARUATHAN Lam Phya Klang series : Lg 3.24 2,025.00 0.02
N
yAAUMIIAWMAN | Muak Lek series : M1 24540 | 153,375.00 1.18
"J;@lamm"‘ain Mae rim seried : Mr 7.44 4,650.00 0.04
yaduuasWul | Nakom Phapom series : Nn 824 |  5515.00 0.04
gaauunslgy | Nakorn Phatom series : Np 1077 |  6,731.25 0.05
gannINFos Pak Chong series : Pc 23834 | 148,962.50 1.15
PARLAIY Phimai series : Pm 1,054.60 | 659,125.00 5.07
FaAIAY Phen series : Pn 100.70 | 62,937.50 0.48
ﬂgﬂaui‘wuﬁm Phon Ngam series : Png 70.89 44,306.25 0.34
gaduTnufdy | Phon Phisai series : Pp 8521 | 53,256.25 0.41
gARUNELUL Phu sana series : Ps 26.56 | 16,600.00 0.13
273 YARUTIIS Ratchaburi series : Rb 383.07 | 23941875 1.84
274 ganuiovdn Roi et seires : Re 128237 | 801,481.25 6.17
276 PAFULTY Renu series : Rn 182.56 | 114,100.00 0.88
303 yafuanenea | Samo Thod series : Sat 0.36 225.00 0.00
308 qgﬂau%%‘:fs Sikhiu series : Si 326.78 | 204,237.50 1.57
318 yaaugiund Surin series : Su 234.60 | 146,681.25 1.13
320 FARUTNY Si Thon series : St 292|  1,825.00 0.01
323 PAAUAn Sa Tuk series : Suk 1,003.31 | 689,318.75 2.26
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329 FRAUTIZYS Saraburi series : Sb 9597 1  59,981.25 0.46
330 ‘ljﬂauq STATAT! Sung Noen series : Sn 363.84 | 227.400.00 1.75
348 FAAUAIAT Takhi series : Tk 108.67 |  67,918.75 0.52
356 FARUNIGY Tha Tum series : Tt 33.81 7 21,131.25 0.16
359 ﬂgﬂﬁuﬁww Tha yang seires : Ty 33.33 20,831.25 0.16
366 gaaunIAz In Tha Tako series : To 570 | 3,562.50 0.03
368 mﬁu AR Thap Kwang seires : Tw 53.14 33,212.50 0.26
371 YARUGLR Ubon series : Ub 63.13 | 39,456.25 0.30
372 FAAUYAT Udon series : Ud 15027 | 93,918.75 0.72
391 “Ig’ﬂau’:]v@m1 Wathana series : Wa 87.77 54,856.25 0.42
394 ‘]g’ﬂﬁ‘u’iﬁ‘ifiﬂ‘i Wang Chompu series : We 26.04 16,275.00 0.13
396 FARUITTY Warin series : Wn 1,210.51 | 756,568.75 5.82
397 S RS EALN Wang Saphung series : Ws 0.93 581.25 0.00
412 yAAUY 153 YaSothon series : Yt 791.43 | 494,643.75 3.81
413 YAAUNAAIR | Yang Talat series : Y1 1.89 | 1,181.25 0.01
2040 ﬁﬂaﬁﬁuﬁuﬁ'mm Ban Chong/Muak Lek 2.75 1,718.75 0.01
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yadu lyadouay | : Ci/Su 77,812.50
aung
2095 WU FURUSYDA | Ching Mai/Kamphang Saen 5.25 3,281.25 0.03
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| 2179 WineduWuFved | Hin Son/Ban Chong 3291 2,056.25 0.02
gaauAudon association : Hs/Bg
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| 2180 vitloduWuves | Hin Son/Lam 41.19 | 25,743.75 0.20

YrauRugou 41 | Narai/Chatturat
IS 101 LAz association : Hs/Ln/Ct

2253 MUIWFUNUTYDY | Kamphang Saen/Nakon 1173 7,331.25 0.06
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2266 ireduiusveq | Korat/Nam Phong 11.75 7,343.75 0.06
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g
IEVGE

2267 WHIOFURUFVDY | Korat/Nam Phong/Buntharik 296 1,850.00 0.01
gaAn AT 1% 11 | association : Kt/Ng/Bt
WO ASYYNIN

2269 CRIPYTat uﬁ'uffmaa Korat/Phon association : 1.77 1,106.25 0.01
yaaulasIwiay | KvPp
Tnunde

2272 %ﬁ?ﬂﬁhﬁﬂfﬂl@% Korat/Roi Et association : 86.85 54,281.25 0.42
gaaulasIving | Ki/Re
9 <
Sauidn

2273 v dURUTYBY | Korat/Renu Et association : 276 | 1725.00 0.01
gaaulasiway | KiRa
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PARUABUAZ Y

e

Phu Sana association : Lo/Ps

22.56

14,100.00

0.11

2334

' w  w o
wiseduut Ve
YARUAIAKAN

LazNuNIg

Lat Ya/Thap Krang

association : Ly/Tw

9.63

6,018.75

0.05

2337

(AT ATE
FAAUAIANTN T

PN IN DY

Lat Ya/Tha Yang/Khao Yai

Association

78.44

49,025.00

0.38
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1

d o= an*
WY FoyAaU 4 . :
H H - ‘E@‘yﬂﬂuﬂ’iﬂﬂﬁﬂﬂy AT Ulﬁ IBgDY
AR A lny .
A lans
12356 W28 FuHUS V09 | Muak Lek/Li/Ban Chong 3443 | 21,518.75 0.17
:' yﬂﬁumnmé‘ﬂﬁ association : Mi/Li/Bg
3 -8
s UIUInd
| 2469 W19 uUTUed | Phon Phisai/Phen association 195 | 121875 0.01
SLEINIALERE - Pp/Pn
lsznnniivu
deiutazim
ot
PN
2499 W1 FUWUEUD | Phon Phisai/Phen association 152 950.00 0.01
yaau Iwuddy | : Pp/Pn
3
Rz
2503 WU URUSYS | Phon Phisai/Warin 2.78 1,737.50 0.01
ijﬂau Twuwdy association : Pp/Wn
HBE IS U
2539 MEFUNUS YD | Roi Et, basic/Roi Et Phon 11.98 7,487.50 0.06
‘Igﬂau ‘:'I @ﬂLﬁﬂﬁﬁ association : Re-b/Re
Ufisontiueg
9 o3
Las3adean
2547 NUWFURUT VY | Roi EV/Roi Ft, Saline Phon 37571 23,481.25 0.18
yaAuFoudauaz | association : Re/Re-sa
4 G A 2
TOHBANUNGND
1IN
2614 WU FNAUT B | Si Khiv/Sung Noen 2621 | 16,381.25 0.13
sy
PYARUTAWDLEY | association : SifSn
i
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1397 020 uamsgafuivyludmdauas st (o)

A A
. tian*
JYRHIER FoyaaL g 3 : .
. L FayaaunuaINgy M3 15 Soung
FAAY M lny _
f lalss
Ve dNRHT YD | Sa Tuk/ Korst association : 4875 | 30468.75 0.23
gaAuAANNAE | Suk/Kt
JEERT"
2647 miedudusues | Sa Tuk/Phon Phisai 2285 | 14,281.25 0.11
‘gﬂauﬁ Anuagy association : Suk/Pp
| Tnund
12693 wieduWNTYes | Takhli, reddish brown/Wang 1450 906250 007
I “ljﬂaumﬂ%ﬁﬁﬁ Chompu association: Tk-
L
Waatuag rhiwe
TGRSR
| 2694 WiaeduWUTYDe | Takhli, stony/Takhli 2.28 1,425.00 0.01
“lgﬂaumﬂ%ﬁﬁﬁu association : Tk-rb/We
WNLazMAa
2723 UHIFURUTUDY | Thap Kwang/Muak Lek 14.45 9,031.25 0.07
‘Ijﬂauﬁ’“Uﬂ’J’N association : Tw/M]
AT AN
2735 e FuNUTUe | Tha Yang/Muak Lek 1,540.23 | 962,643.75 7.41
YAAUNIONUAL | association : Ty/Ml
e
INREN
2757 ﬂﬁ?ﬁﬁﬁﬁu%ﬁl@ﬁ Udon/Roi Et, basic 186.97 | 116,856.25 0.90
G;gﬂﬁuqm waw association : Ud/Re-b
3 g oo
Soutean
UAToutuee
2803 niuFuuTUes | Warin/Nam Phong 7289 | 45,556.25 0.35
YAAUMIULAY | association : Wn/Ng
N
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4 s Hon*
HUHLDY Foyaay B 5 , ”
_ FaganlNIHoINgH AT 13 Souny
gARY A Ing -
Alawas
2806 HUWH Mﬁuﬁ%ﬂﬁ ‘Warin/Sa Tuk association : 52.40 32,750.00 0.25
FARUITTULBET | Wn/Suk
=
an
2807 nuwd yWnTvyes | Warin/Sn Tuk/Nam Phong 296.23 | 185,143.75 143
Ggﬂfﬁmﬁu aan association : Wn/Suk/Ng
a
LAZIINDY
2808 wieFRuSYas | Warin/Sa Tuk/Roi Et 2.11 1,318.75 0.01
G};ﬂﬁmﬁu Tc‘ffﬁlgﬂ association : Wn/Suk/Re
af =4
HAZSOUIOA
2826 %ﬁaﬂﬁuﬁu‘ﬁ%a Yasothon/Warin association 1141 7,131.25 0.06
yaauelasInas | : Yu/Wn
75U
3062 gaAuGHIuDAl | Chang Khong , neutral 3714 | 23,212.50 0.13
‘ﬂﬁﬁ:‘i puflunale | variant ; Cgn
3075 AudniaRiign | Chattural , mottled variant : 2607 | 16,293.75 0.13
sz Ct-m
3167 Auna1iesldnll | Kula Ronghai, gravelly 16.18 | 10,112.50 0.08"
founsselufy | variant : Ki-gr
A4
3242 AU 10eiNAY | Lam Narai dark surface 127211 79,506.25 0.61
kil PIAUVUTMN variantb : Ln-d
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P RIGIE
RUoaY FORARAY O 5 ‘ ”
_ b FagaaunIHoINgY A5 s Souay
AR mu1lng .
A lawng
3341 auﬁmsﬁﬁw Phimai, calcareous variant : 0.47 293.75 0.00
Pm-ca
3376 Aufoudaiifly | Roi Et, basic variant : Re-b 287.73 | 179,831.25 1.38
A1
3377 Aundioyady Roi Et, clayey variant : Re-c 0.67 418.75 0.00
k) o L= d’r
Fouda uaililo
= = =y =1
autludiniion
3379 fudondaniiau | Roi Et, concretionary variant 4.91 3,068.75 0.02
T = 1
aniuihiAuale | :Recn
3382 Aufoudaniiiio | Roi Bt loamy variant : Re-1 629.60 | 393,500.00 3.03
= = PN ]
AT uAn T U
3385 dufoudani Roi Et, Saline variant : Re-sa 237.11 | 148,193.75 1.14
=
INADYY
3492 AUAINGANLA | Takbli, motted variant : Tk- 194 | 1,212.50 0.01
15z m
3493 AUMINGNY Takhli, reddish brown 15.33 9,581.25 0.07
34
dmatuues variant : Tk-rb
3561 AUt ang Wathana brow variant : Wa- 98.52 | 61,575.00 0.47
af
ena er
4076 FARUTUNN Chum Tuk, Shallow phase : 3721 2,325.00 0.02
Uszinmiludu Cu-sh
3
AU
4212 ﬂ;ﬂﬁuawu‘% | Lop Buri, low phase : Lb-lo 0.39 243.75 0.00
Usznniioglun

@1
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P Hait
HUIWIDY Foynau 4 - . —
FOYARAUNTHOINY A1314 15 joBay
YARY A1 Ing )
1 Alawms

4287 ﬂgﬂauuﬂﬁwuu Nakon Phanom,high phase : 2417 15,106.25 0.12
Usznnfieguy | Noch
i

4314 gaauihinyes Pak Chong stony phase : Pc- 15295 | 95,593.75 0.74
Uizl st
teiu

4324 amﬁuiwuam Phon Ngam moserately deep 8.81 5,506.25 0.04
ﬂigmwﬁﬁmm phase : Png-md
anthunae

4359 f};ﬂ?au%'améﬂ Roi Et, shallow aphase : Re- 127.23 79,518.75 0.61
Uszmnniieduui | h
g9

4393 y@ﬁu%ﬁa Si Khiu, shallow phase : Si- 542 |  3,387.50 0.03
Ussiomfdludy | sh
A

4436 ﬁﬁﬁum‘ﬂa Takhii, stony phase : Tk-st 69.07 43,168.75 0.33
Uszanfinifu
tziu

5001 WUIBHEUYBIAY | Alluvial Comples : AC 524.83 | 328,018.75 2.53

snoudnimae

Fiintzdunu

5031 ﬁﬂ?ﬂﬂﬁhﬁlﬂﬁ’ijﬂ Borabu Complex : Bb-C 65.01 40,631.25 0.31

= 24
AULTUD
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7 2
A = HaNn*
TR Y¥oyanu P . , ”
- ‘Jf@“ljﬂﬂuﬂ’l};lﬂﬂﬂq}i AT ]li IDUAT
AR My Ing .
i lawns
5281 ANINAHUNRIATY | Slope Complex : SC 1,346.79 | 841,743.75 6.48
a9 i
BB
7123 AURNAUNTIA | Gravelly land : GI 9.13 5,706.25 0.04
7202 HIANNIS Military area 29.73 | 18,581.25 0.14
7270 AuitinIna Rock land 0.83 518.75 0.00
i) wuniuIng 10l | Rock Outerop 0.81 506.25 0.00
i B
WHUY
Z 45
7305 WUNAY Swamp 0.36 225.00 0.00
T
7323 Auiilog Town 35.82 |  22,387.50 0.17
7342 aundslu'ld Unnamed Soil C2 : UC2 483 | 301875 0.02
MuuAYerIen
c2
7344 Lifiye Unnamed Soil unit 1 Soils 29.64 | 18,525.00 0.14
. 2
7361 UsrInmaa River, Canel , Lake or pond 163.84 | 102,400.00 0.79
Intermittent pond & wet spot
9999 Tifideya No data 68.76 | 42,975.00 033
520 20,784.44 12,990,275.00 100.00

» i 1
ha1 - diefifmmngideyamstumaglmanssaniaunss 198 (Digital file)

Hanee)
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FAAU (Soil series) AD NUWNITTUUNAUTLAUMFAVBIMITUUATY ATV

= A ar a g w ¥ v oA & = ey & *

punsuiIs lasdednvardugimwvesduiundn TAun & wefu Ufisendu msszued
= o o = a L =) at " . 2 T o

wpsdn Wudnuazfennsons193a 18 luauuaundie (Soil variant) ABKUIZIBIAITIUUD

P m L oAw 1 = =1 = Ty 3 [ é’ = '
AUNTIVITIUAUBIHINHUSEANN wammﬂmﬂuwwiwn"{ﬂ LLﬂLﬂﬂﬂiuuﬂ%N']ﬂﬂMiﬂﬂW'@

L]

a wr

= PP e t P yet's e 9 = o o o 9 ar
Tan Hilududnmitonils TavldFevesyafunlidnuaslnafvahgamduaiodnyusz

Qs 1

b1
AT HAAIATIVHANAINUYARLIINY

] Q1 e % 5w o T cio: = g = 1 g/ 1=
HUOFURUT (Soil association) HIuminenAuidszney ldvduedvitoonossil

é = 3 =) a;m ' s =1 ¥ ar o dsl) ={=§I=- cg = o 1
Funaun lugilssmanaanoni yaziamuuana1anu lusEauve IR URINaTY AUAIna

= ar 9 oot ] ar o :; ] = '
3 dreanluns sy leminuana1any Junsmissud s oleneuuavsAuLAn
=% a I ¥ A'i 1 d' ' a = = ¥ g’; =1
yiinponoinnule Wissnuiandinve s lswsedwaumaniu Hluvsuwanioe

MUV AN UTIRSINU

1

=2 9 '

Ys21nnAU (Soil Phase) viirovssunuiau 1 lduvwosaslduingafu@edy lag
- Ada = 1 o o o w = o w3 o o 9 1
Dadnuazhilniwadens sz Tenl taznsthyssnwawdunanlumsdwun wuaun
3 H r
ANUAATHYBIAUN ANUANUBIAY MINANTOU UATDUY
WUIHAUUDIAY (Soil complex)  MUWHY RauRldTmAued1ales 2 rila Fuda
driluiuodeadusudounnaen1suenyoVunsenINAY LazAuurasyiianwnylumig

Ao o= @ = : < o P ' ar ] ] 1 o
HHUNALUASINU Mﬁmsmw“ﬁumﬂ%ﬂsﬂwuuazms ﬁ}ﬂﬂ']ﬂ'i%Llﬂﬂ@]']\?ﬂuﬂiﬂqutkmﬂﬂﬁﬁ nun
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Theme 7 ninennsihld (Forest and Forestry)

usrasveuauazstiavosth s 3';uﬁ’ﬁay,auﬂm%aumm@mmuﬁ"q«m% , UGN
 thasmunadend |, waSoviugdatih | wadwardadih smﬁ'&ﬁuﬁﬂgﬂﬂmazmﬂ%’
sz oo ldl

b, UeUa I IRUY IR

- A Ao ' i B o
A1IHN A2l wumﬂmnmmwm PIMIAUATITEHL

7=
Fothaemunend il
AT R LRILAT 15

fluwveunes 95.01 59,383.78
tdulsg thawznen 45.01 28,189.65
Taden Tuandoudy 33.62 21,009.81
Yuvinrans 957.43 598,395.44
thiwudeas uvungs thaiesiu 105.47 65,918.85
1asjs ' 1,663.81 1,039,878.38
thinnwuais | 752.29 470,179.14
thinsemssaldfisens hivlugy 17.33 10,830.86
thasnszde thamanan ‘_ 651.18 406,989.64
thaawayudy 418.23 261,391.63
thasoauing 1,032.64 645,400.02
Y1m9ne Ymueenszig 102.98 64,364.44
Thndhs thiua 348.00 217,498.87
thituns 36.04 22,525.07
Thuasswaun thleaty 33.99 21,246.62
thuasswiun Thilnsed 68.08 42,548.39




lﬂ' :st} c!l.l 1 =y o s =4 Ll
MITHR A2l AUNha I UUITIR 99 IANATIIYEN (A9)

i21

e

A
Fothasanumand il
A17199 Latuns 13

thunssedu thilnseve thisad 125.90 78,687.91
[ Thihnges dmyd 130.66 81,663.63
1 i 453.62 283,510.58
hitine wlasiaes 106.00 66,624.27
thuunsn 22.57 14,106.03
thiwiuien 20.07 12,544.93
gatiu 267.24 167,023.10
Thvuesds 1dns 1y 132.29 82,683.82
thwuouie 1hsnsta mlasiices 21.52 13,449.67
thruaauis masway iy wlasfiaos 184.88 115,550.77
Prfiumanly 75.06 46,914.06
sherafunidmsnn 54.62 34,136.98
theradurhiethuna 32.28 20,177.22
s RTha g 7.988.50 4,992,823.60
Auisuesnminmath 197.85 123,658.07

f - nsuth 1l e 2546




v w o
2. vouuateying

1 3 1
M3190 A22 AUTQNIIUUNITIA FTIRIAUATIIFAN

i 3
A .- Wuh
FogNeIUNHIIA —
#13190 Latuns
| gnenudamdin ng 339.31 212,066.67
PREIHUHIT AN LA 1,929.32 1,205,822.05
i s nsuth i wet 2546
3 yeuwalsznnnsianaulueethasuurana
15190 #2313 ladsz Tesinaulnumhaouuvsns
g .
. Wi
A X 1 =
FHY ISR = —
#13197 Latuns 15
WANUNUIMINEFUADNITINEAS 161.46 100,909.84
T oo A - :
wadu AT ewsugna 2,289.35 1,430,843.40
wanuuRemsoyiny 5,537.71 3,461,070.32
3 ]
waufthuenaasagusnsuih 1l 197.85 123,658.07

fan - ansthls w2546
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vnmsdsdnumsiu laonsuannfiau Sidauassrduniifeyadszanmsld

P PPN ' o
faulut] we. 2527 uaz W, 2543 1gaziBeams Uy losinauunazinn NN

724

el 024 szanms 1z Toniiau Smdaunsndun U 2527 ups T wa. 2543

A w2527 9 w.a 2543
szinnms s TomiRan it iy
M1313 5 A1 15
Alawms Alawns
Fufiesasnss 13,319.64 | 8,324,799.00 16,035.52 | 1,002,214.05
ﬁuﬁﬁﬂﬂ 5,616.09 3,510,032.24 3,535.37 2,209,548.76
Ao 515.15 321,960.05 826.94 516,883.08
fuRsnfiehald 1,003.15 626,996.78 172.65 107,914.03
Auitunanh 7938 49,621.21 202.45 12,076.23

At - naut vl w2546

Theme ¢  IHAINDAUNGT HHEITUNAADNTITNYIA narfatnssy (Tourism site Natural and

Cultural Heritage)

1. uvasveufien unasdunadousssuanauasfadnssy wssdninguulouonas

NSNS IS U IRIAL T LINGDY SaHIAUATTIFRNT T9 1ML 203 UH9

7 uHEINeAR) UHEITAIARENEI N IALasIUNTIN YBINMTNBIUNE KA

Uszmerlng Sandauasswaul 58 uns
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fheme 10 Tpseerdrgiiuguuazansisgiflan (Infrastructure and Public Facilities)

- AunuelsanugAmrng Ty Fannadn vnanans uagwIA U 91U 1,615
fiﬁ}_Tswm
- guvisaemSmsasugy dsznoulsimeiavessy 33w Tsswenna
1oy 13 uHe wazaefioutdy 350 urs
: - gonfiddy Suau 405w Tdun widasnus s undaesiion auuiy
quu Wudu

- SumtlsgouEne vana 1348 uie uuadhe TsaBouszdudssaufinu 862 uvs
TseftouiTsoudnmiaoudy 370 uis Tsefoudsenfnwineudu-ow 87 uva doruiy
gANAnEY 5 ure uazaoniunA TG 6 une
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- dumsaunnunazdmisasng dunidsdoyagiinmeg
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A5 0M1ans19138 A3, 1350 B19M 1Y
Ph.D. {Agricultural and Forestry Engineering) University of
Tsukuba, Japan, W.fl. 2544
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Tassmswienundinuluniedien  Tassmsdudiuns
s W om s A o ¢ - ¢
waauAadnmluhiudesdatvuienms Gzeshi 3) vhsu
Wana ({11 uinedudoeluy uaz aumw) dumls
or 3/
#ar Ingens
-~ yhiuEesd 2. vpuuAY 1000 m’
o a a
- vhiunmlszgns 3. 5ays 1000 m’
4 ar =
- vhsugnsshsniy 9. ¥81j5 1000 m*

- vhfumtakuidad v, ¥a33 1000 m’

Q

o 3/ o
=~ yhiuysw 9. §eeda 1000 m’

o Y =5
- whSuBeTE 9. 43556 400 m’
& =S o 3
- Inevhisy 0. 15506 500 m
'3 o
- hSunATe O, YMIEISAW 1000 m’
S ) N s F o o ¥ o
Tassmsaavhgiudayamisaumagiimeans dniuislduds
4 -1 ol ar
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9n e vy (390: Japanese Ministry of Economy, Trade
and Industry, METD) e ¥t Insens
‘g »d':; o s 2 % o o Qs
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METI) siisidd vianiin Tasents
= mg w o 9 o [ = g o
Tasamsfneinzaudanus v iusaaiu o le
=1 9 W Y = aF o w 3 T ar 3
Ala ({71919: V3N @enia 910R) dunis Wi laseanns

<

Tasemsinnorasaados Tasldiaseaalodlseamilszdus

a3

3 gt = o o o o & o ] ar ¥
(&!'TI%"N: UIEN DU I8, P35 F108) ALK UG T’T'J’ﬂu']zﬂﬁ\‘iﬂTi



128

& a ¢ ar
159N 3R INTOULHUEN TR WAL UY TS
W g ar =l =4 Sty 9 o ar [
yAuTIvda U 2547- 43508 - (e dndnnunwdsu
2ANAN 5 (UATTIHAUT) NTZNIHNAINU) AMNU
3 el ¥ o ¥
AiemgmIuna sy / dlssauanulasins)
o o T o 3 o
Tageans mMdgisauszuua D Bnu -
w
astinen Tugquihyareuuu (3Wo: TasemsIsomsnunsise
=S & o o ar oo <
WIYE F1NUHEIINI IMSNBAT (BIANITUHITL),
aan. Aums mheaghinud s mAnenmaIsHER
=]
VOINY )
L) ¢ o
159713 9AYIINT B UUNUEN NGRS NSO ULUUY I BN
SEAUTMIAY 2548 — Foqll uviaraw Aidzny — (9
3 o ar @ =3 o
T ARNUNEINUNINIAT 5 (UATTITANY) NIZNT I
@ ° e 9 3 o 3
WHIT) AWMU JIFEI9RAIUNETE / glssaiuay
TaTama)
Tasansdahusud fianmsaumsdosusmhyeSnuianin
¥ ¥ = Y ¥ Y T
Waggammhdnzasasnmiiounznmehiuiousio
2t oo o & P =t
AN @ ddnwausemuh 8 (uassiaEI) nsu
o T Y 3
¥a1senIu ) AL GEEINIYIUNISINEATUAZIT 19
o
sz Toanifaw gszenuaulagenis
Tasamsesnsuutaenadouszuunngngns i lsusounaoa
¥ 9 a2 & S Y @
Tasldnnudeumaons inmssasudnan IWihdounadionm
= e g =3 o W o ' o
(308:- uNA. 1o VUM eamdy $1ia) S Wl
1As3n73
ar <4 o o a
Tasamswanndunuy Ise ihiwsavnadndmSugury
= oas = 3 o w
(338: WS Glszme Ing) 100 uay SATAKE

CORPERATION CO..LTD JAPAN) funia famih lasams



129

Tasesmsysanmsnuduwdsnuiusugnsemaniiomia T
2549 ({1314 f?aﬁ'ﬂamwé'wmgﬁmﬂﬁ 5 (UATTIFTN)
AsENT R s fiFoamadunda / ¢
szauaulasns)
Tasemsanyamudiy i 1§ Tumsdgn W ind aiedhy
wisnuFwIa (310: nesnuoayindwdenu dufneunlouie
uaZUHUNG ) Sumie vanth Tasams
Tassmsfnmnduuun s ihdunannadn dmiugsu
G dnipauaaznssunsITeursa) s Wi

Tas9n1s

oA d
HAITHATHNW

1)

2}

3)

4)

5)

Arjharn W., M. Koike, T, Takigawa,. A. Yoda, H. Hasegawa and B. Bahalayodhin.
Preliminary Study on the Applicability of an Electric Tractor (Part 1} — Energy
Consumption and Drawbar Pull Performance - Journal of the Japanese Society of
Agricultural Machinery, 63(3), 130-137, 2001.

Arjharn W., M. Koike, T. Takigawa,. A. Yoda, H. Hasegawa and B. Bahalayodhin.
Preliminary Study on the Applicability of an Electric Tractor (Part 2) ~ Effect of
Battery allocation on the Tractive Performance — Journal of the Japanese Society of
Agricultural Machinery, 63(5), 92-99, 2001.

Hasegawa, H., Koike, M., Yoda, A., Arjharn, W. and Sato, S. 2001. Studies on the
Development of Supporting Technology for Rice in View of Environmental (Part 1) -
Field Trial for Weed Control by Using Rice Bran Pellets -. Proceedings of 37th
Annual Meeting of the Kanto Regional Unit of JISAM, 4-5.

afwwa Ysisouisny, 523 Tolsed uax T35 erewmay. 2545, miseenuvvuay
nameyssyuanuisudmiunngngns lulsuSeueyuia lnoldmadinm,
nnsdnindmassumans, suanendoma lulabgsus, 4-5.

Jantasiri, J. and W. Arjharn. 2003. Design and Testing of the Heating System for

Swine Nursery House Using Biogas. Proceedings of 2003 Annual Meeting of the Thai

Society of Agricultural Engineering, 643-650,



6)

7)

8)

9)

10}

11)

130

F5ena TUNAS woz T5E er0wImL 2547. NITODALULUATNATBUITLUYIAIIY
YoudmiunagngnsulsaFouoying  Teeldia@inm. nymamalulatys
u13. 10(3). 300-306

wuind 2ssafise, elgon yugossas, afad husfned uaz Jsi eramey. 2547.
msiss gz InauAnIUmINTa9v¥IIa. msi}szﬂ;u%‘lmﬁﬂg’aﬁ 513z i)
2547, aannu3mInTsunyn sl ssme Ing. 469-474.

waundy 1davinn, 3szgn quiniia uos Tave erem. 2547, s 1¥nausan
N TwiinTumalSuilanssuaumsdalinsomsoamas s iaduesthdy
iy, msﬂsgﬁgm%mmiﬂg’ﬁ 5 5911 2547, AunaudransIunuaUH Il sTMA
Inv. 432-438.

Saran Pansiripong, Sarawut Panthon and Weerachai Arjharn. (2006). Chassis
dynamometer emission test of diesel engine using various % blend of biodiesel.
Proceedings of 2003 Annual Meeting of the, Thai Society of Agricultural
Engineering, 155-160.

Niwat Kongkapee, Saran Pansiripong and Weerachai Arjhan. (2006). Performance
characteristics of the diesel engine using various % blend of biodiesel . Proceedings of
2003 Annual Meeting of the, Thai Society of Agricultural Engineering, 161-166.
Pojanalai Chowhouimak, Terasut Sookkumnerd and Weerachai Arjham. {2006).
Chassis dynamometer emission test of diesel engine using various % blend of
biodiesel. Proceedings of 2003 Annual Meeting of the, Thai Society of Agricultural

Engineering, 147-154.



