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ABSTRACT

This research aims to study and modification of the solid fuel of char pellets from cow
manure. The effects of size, pressure, temperature and time of pyrolysis by pellets from cow
manure. These raw materials are pelletized without the use of binder. With three pellets of
diameter 1 cm, 1.5 cm and 2 cm at 1 cm length, with hydraulic system, it was found that the
optimum time and temperature in this study were 30 min, pyrolysis temperature 400 °C. It
also found that the pressure in the pellets influence of heat on char pellets from cow manure,
which the diameter of 1 cm at the pellet pressure of 30, 40, 50, 60 and 70 bar the char
pellets from cow manures had the heating values of 9,750, 9,820, 10,430, 10,520 and 10,782
kJ/kg, respectively. And the pellet pressure of diameter 70 bar at pellets of diameter 1 cm,
1.5 cm and 2 cm the char pellets from cow manures had the heating values of 10,782 11,279
and11,682 kJ/kg, respectively. The optimum pellet pressure is 70 bars without the use of
binder. It saves energy and costs. And biomass heating and solid fuel pellets obtained with
other solid fuels were similar. As a result, cow manure is suitable as a source of energy
because it is easily available and cheap. [1-4]

KEYWORDS: solid fuel, pellet, cow manure, pyrolysis, heating value
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Tnlslada (C) | yyaoufs | %woanwar | %ie (kJ/kg)
300 75 15 10 6.5 9,570
350 73 16 11 53 9,690
400 68 19 13 2.2 9,820
450 64 20 16 2.1 9,840
500 63 20 17 1.9 9,850

1 [V < v H
3.3 wazasa lwnszuaumsinlsladaduanuingadafwanzas
dl 1 - Qs 1 v 1 Qs ~ ™ ‘-ﬂl v ql =1 ﬁl v
a9 2 wud vanlddnadudanuousesdudaidayainfle dudeiield
=1 g o Y v ‘&’ =1 v L Qq/’ d.
naﬂuﬂs:uaunﬁsvlwiivlamagamu ml%mmwmaugwmanuaﬂ At IaINLAIzay L%

nixmumivl,wiivlae’fmdmé'@Lﬁgai”;ﬁa 30 min
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A =~ 1 [ (=3 a ['7] 1
@39f 2 wazastaartuwnszuannisinlsladaniwanidayadd 2n1aLdwiIn

6 { a H o o (=3
AweNa9 1 cm Naannl 400 °C NANAKDALAA 40 bar

Larlwnszuawnsinlslada (min) A1ANNITaW* (kJ/kg)
30 9,820
60 9,800
90 9,780
120 9,800

[ [ ® o A
3.4 Na‘ﬂadﬂ']”lNﬂ%sl%ﬂ"liaﬂLNﬂﬂa'rlﬁL“N"Igaﬂ
o v & v a v Y A ¢ < A A [ v = o
ﬂ']qll@uluﬂ"lsaﬂLﬂJ@Hﬂ?’JNNﬂ@]aﬂ']ﬂ’.nllsa%"ﬂvl,@ weaa Lllaﬂ']"l&l@uluﬂ'ﬁa@nu@ﬂa?q
& ' [N Y ' X o o & o o o A d ¥
E;(ﬂ"llu ﬁdwal%ﬂ’]ﬂa’miauﬁﬂ’mﬂﬂm%ﬂ’aEI AIbb ﬂ".nN@ul%ﬂ"lsa@]Lﬁ@]aﬁ??ﬁlfﬁu’]zﬁuLﬁalﬁ

lunszuaumsinlsladafia 70 bar @9613799 3

{ % (% (=3 Y 1 6 1 a
(?I']i']\‘]“?l 3 Naﬂladﬂ')']Nﬂ%GI%ﬂ']iaﬂLNQQE\'J'J ﬂ%ﬂﬂLgﬂﬂﬁuﬂ%ﬂﬂRW\i 1cm ﬁqmwgu

400 °C t3a1 30 min

m’mﬁ'uslumié'mﬁﬂgai'a (bar) A1ANNITaW* (kJ/kg)
30 9,750
40 9,820
50 10,430
60 10,520
70 10,782

3.5 Nawawmmga"ﬁé’mLﬁﬂﬁm&l'lzauslunizmun'lﬂw'[ﬂa%a

T 4 usesansavesiinnasadalaun danuiou anunwuisueda uaz
AMMUARILUUIIN ﬁmumgﬂi’ﬂa@mq WU muwwm”aé‘mﬁmﬁwasiaﬁwmm%au AW
RULUBUTBILTA LAZAMURWILUUTIN NaNAD rhua"'@l,ﬁwm‘”aﬁﬁmm@Lﬁumuquﬁﬂmd 1
1.5 WAz 2 cm @Tagﬂ‘ﬁ 5 df1AN3aw Ao 10,782 11,279ua 11,682 kl/kg AUR1AL Gafidn
mm%”augwmgumﬂ@hmm%”auﬁaué’m:ﬁ@ FIUANURULIHD DI TDLNAI I Wudn Tenaanw

' X ! ' & o . ' .
%%’]LL%‘HE}N‘U‘H WWaaw1avaIldala uIndh LaZEIRILANMURMILUBIIN (Bulk density)
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WU LHarN1T8 LT a9 IR TI 078 AR URWILUBIINAARIINTINIRLTNA A D
v & = A = ' w3 A ° ) A A &, o
AALA Gmmiwmmaugﬂswa’lmywmnmﬂum wﬂﬁmmﬁqmluﬂsmm%me] nurinld
v 1 dd‘ <) dl =) =1 % Qs ~ o vV A 1 dl [ 1 1 '
HauniInIoLIuas 1HhasanAan1IAauINUYaIeLAaLed Y liiAas AL dutadd19 we
A & Q ' v & a AI = > ~ = v 1
Tunydh il a:mminmnmaam"l,mmﬂimm LAzHITININAALT AN UWIALFWHIY
6 |J A. a [ J o % (L ] 1 a v Y =
quyﬂma’lmyﬂumzmn@mwaﬂumnmu m’l%uﬁﬁ;mammﬂunaaaﬂsmm"l@uaﬂm 29

1 val 1 v 1A o & d‘d 3 1
ﬁ\‘]Nﬂsl‘ﬂllﬂ’.]’m‘ﬁu”lLL%%T’J&]%@Elﬂ’]’]“ﬁ’)ll’mﬂ@nll@ﬂll‘ll%ﬂﬂLﬂﬂﬂ’)']

:; 1 [ ® o
Eﬂ“n 5 muamumgm's

]
~ a

{ awa 1 > =3 > % [
A13197 4 ﬁN‘.IJGI?.IEl\‘lﬂ’]%'élﬂLNﬂﬂa%%ﬁ%ﬂﬂ%ﬁNﬂ%‘L%ﬂ’]iaﬂ 70 bar ‘nqmwgu‘l%m‘s

a H [~ o @ [ (=3
TwlsTagai 400 °c 1Jutaan 30 min uazaaiagslasnidin

VINALFRRIREAWINAS | A1ANNTER | ANMARKIURULBILEN | ANARWIURWIIN
(cm) (kJ/kg) (g/em®) (g/lem®)
lsigauda 9,385 - 0.95
1.0 10,782 1.19 0.75
1.5 11,279 1.28 0.63
2.0 11,682 1.32 0.58

*A1ANTEY (kJ/kg) 3Lﬂﬂz1§ﬁ’mm"’a‘iao Bomb Calorimeter (GALLENKAMP Auto bomb)

4. aylwan1sie
‘ﬂ. o Q o L ~ ‘ﬂ. L4 dg’ a ~ 1 =\ ™ ~ s v
Wahyahanmidadaalfidwsomdouds wod Fransdadaddinnuiaugs
L e oA A V] v & LA ' . 5 A o A
niisgfuafldlddauia wddianunuiuiusiy Bulk density) and1ad uaziliatihdianag
é”@Lﬁ@"l:ﬂﬁﬂm:mumﬂwiﬂa%aﬁqm%qﬁiz'm'w 300-500 °C 11144987 30-120 min WU

a1 lunszuIwnsInlslagsludnadadiainusansasniuwn be Lwiqmﬂnumum:mums
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Twlslads dnadavastasazna loLazaInNTan wdddfauasnilagungiigindt 400 °C
@”aﬁfuqmmq]ﬁLLa:nmﬁmm:mﬂuﬂizmuﬂwsvlwisvlae'ﬁadwué'@]Lﬁgmﬁ §a 400 °C waz 30
min YA m&m"’amm@]LLa:ﬂaﬂu@?’ulunﬂia"'@Lﬁwaﬁﬁﬁwa@iammﬁﬁau AU LI
~ ] til ™ ™ ~ Qs ‘il ﬁ‘
PYAILAA LRZAITNARILUIUIIN I@]mmm@mlumsa@mwmmmmmmwalﬂu
nzuawM I LT ladis fa 70 bar lasn bildadszann vinlwilszraanasawnazanltanan
a & o & A o a A ' o = ' v = Av X o
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