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Abstract

This research aims to study a development and modify of the conventional two pelleting die organic
fertilizer compression machine. When changed the power transmission to pelleting die from walking tractor to
differential for obtain the high torque. The driving power was given by an electric motor of 2.2 kW (3 Hp), 2 pelleting
die with speed control of 110 rpm, diameter of cylinder compression was 254 mm with the hole size of the
pelleting die 5 mm. The diameter of rollers was 65 mm. The speed of raw material for feeding into the pelleting
die of 25 rpm. It was found that the development of two pelleting die organic fertilizer compression machine that
can deliver high compression capacity at more than double the speed of conventional two pelleting die organic
fertilizer compression machine. When the average compression capacity of the machine was 471.20 kg h™ with
bulk density of 745.40 kg m”. Moreover, the percentage of durability of pelleted and broken pelleted were about
91.73 % and 8.27 % respectively

Keywords: Pelleting fertilizer Compression machine, Pelleting machine, Pelleted organic fertilizer
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Figure 1 Materials and equipment used in the production

of organic fertilizers.
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Figure 2 The Process of organic fertilizer production.
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Tablel. Compared of the performance of pellet fertilizer compression machine

Comparison List

Machine

TISTR' Pellet Fertilizer Compression

Two Pelleting Die Fertilizer

Compression Machine Prototype

Power source
capacity
number of header compression die

16 hp Diesel engine
1,500 — 3,000 kg d”
1 header

2.2 kW (3 Hp) electric motor
650 kgh'
2 headers

Remark: TISTR1; Thailand Institute of Scientific and Technological Research
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Figure 3 Test Sieve for sieve analysis.
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Table 2 Parameter and parameter value these studies.

Parameter parameter value
hole on die (mm.) 5
speed of feeder screw (rpm) 25

speed of shaft pellet 85,94,110
compression (rpm)
diameter of the roller (mm.) 65(2.5"),80(3"),100(4")

Remark: TISTR

221 35nsneaay

Lém%’]ﬂﬂ’]i@ﬁ]ﬂLLUUﬁ%Jqum/IﬂﬁE]U lngMuAYUINg
dafiade 5 mm Lﬁ@iﬁﬁuu’mLﬁmﬂaﬁé’mlﬁﬁﬁummﬁmﬁuﬁv
Windevesantuideinenmansuavinaluladuisssina
Ing (12.) Amueaasndedddosd 25 rom §0s1
Werfuruindessauindores 1. Amusvuiayadivans
Wasn 3 wue ielirnu$iseuiimaidaunnsieiy 3
sedfu I8 85 94 waw 110 rpm a¥egnnassaidinuundu

F1uAUENa1e 65 80 waz 100 mm 1hiedun3dildinnis
namFeASsHaNdemus AN HaNTINEauLd) Ao
JodunIdalaannnisusdn 3580 kg usiteiaiignssineg
54.20 kg uazAuniletazidun 10 kg (gnsu1919439013
Wiydula uidiunse) dedrunanvedotiriuAudanie
wvnasdeimitn Wilddamin 20 ke §auam 27 sample
dievhmanagou ndurhnsmaseulnedivunaug
soumaTsn 85 rpm LATTUIAELHTUAUENATgNNAY 65
mm ¥11N157A&8Y 3 replicate Pt fumnuSseuman
ooy 94 wag 110 rpm Lﬂﬁaumuwmqﬂﬂéqé’ml,ﬁml,ﬂu 80
wag 100 mm Lasaudnifedunidgsafinldluinisen
uandszana 12 uan Wldautulaiiu 35 % udawing
%ﬂﬂfwwﬁﬂﬂaﬁlﬁﬁy’wm ilomAuanansalumsvhayes
Yanagay faaun1si 1 wazviinisdudiogislodunis
sadaluniesidudanmnisasdivendnle wueiu
fude 2.1.1

23 Fupeunmsaunsee

mnm‘aﬁﬂmLaﬂmiLLazmamsﬁﬂwﬁa;ﬁaﬁaaﬁuuag
ssAusznavlunsesnuuuiniesdniialeduniduuuansin
Safsarursan vuanausaldluniseenwuy %1n1s
penUUUAS Fedl

23.1 naailuniseanuuy

1) Wueiesdaindeduvidfsalsaoshsnmieniy

2) Yamildmlsvhlnagiisnsaislidudou

3) szuvdsidadussuvaenudediduidaduieanes
T waransadsurdasuidniuedosuivundn
wuuguiiienla

4) awnsavadeuingldazain wasdnudasnselunis

T

232 dauvsznavveunsasdalaiuduniduvuaania
a"ﬁ:ﬁﬁmmiwn (The develop two Pelleting die
Fertilizer Compression Machine)

mﬂmﬁﬁﬂ‘mﬂf\]é’]’aﬁLﬁ&lﬁmﬁ’vmaaamwvuax%’aaﬂa

o w A

dAgauY MianUszneun1siasaLiionsntuuLka 39l6

o a

sudunseenuuutaraiaaiossainloduniduuvans
st MseasiBendellil

Tnssadraadesdaifine Tnssadreniseaniuuudanse
waeudearain Tufsgaiafagunsaivinliinisineu
avaIn

Furrdanazynaionenfids luniseenuuuiadessain
Joaglduamasiuduiids wumsnisidenldaziden
yawmasvurafilnaifisanefiszdididalalaglifadn
Gefimsananiedesdadiaviodndomaurisdadivinnsd
Aane9 MU Judenldusineivuin 2.2 KW(3 Hp) A1uL5L

35



Thai Society of Agricultural Engineering Journal Vol. 21 No. 2 (2015), 32-41

59U 1,450 rpm YAnNgNeniiga ntfduindounaz e
sounaztiinidussdaludsgunsnisineg Tfunyafefds
Mdwossalowniunusumdinuemes v fiduimwan
Thdansanstng suansly Figure 4,5

Figure 4 Components of develop two pelleting die

organic fertilizer compression machine.

Ko P

Figure 5 Components of develop two pelleting die

organic fertilizer compression machine.

Shaft of pellet compression

Figure 6 The compression die of develop two pelleting

die organic fertilizer compression machine.
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Figure 7 The roller of develop two pelleting die organic

fertilizer compression machine.
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Figure 8 (a) Non Pellets Organic Fertilizer and (b)
Pelleted Organic Fertilizer.
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Table 3 Results of the group agriculturalist Pellet fertilizer compression machine capacity.

Replicate Weight of organic Weight of pelleted Time Capacity

fertilizer (kg) organic fertilizer (kg) (min) (kg h)

1 20 17.50 5.10 205.88

2 20 18.20 4.90 222.86

3 20 18.40 4.50 245.33

4 20 18.30 4.60 238.70

5 20 18.50 4.40 252.27
average 18.18 4.70 233.01
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Table 4 Results of tests the percentage durable of pelleted and percentage of broken pelleted by pelleting fertilizer

compression machine the group agriculturalist.

weight of pelleted Organic

weight of non-pellet

Percentage of durable

Percentage of

Replicate Fertilizer on sieve (g) . .
_ . Organic Fertilizer (g) pellets (%) broken pellets (%)
Sieve no. 4  Sieve no. 8
1 950.50 26.00 22.50 95.15 4.85
2 938.40 31.30 30.00 93.87 6.13
3 952.00 31.10 15.00 95.38 4.62
4 939.60 32.20 24.90 94.27 5.73
5 942.10 31.40 25.70 94.29 5.71
6 916.10 33.50 48.00 91.83 8.17
7 948.00 25.80 22.00 95.20 4.80
8 937.80 32.40 26.30 94.11 5.89
9 914.70 39.00 42.20 91.85 8.15
10 947.70 24.60 23.10 95.21 4.79
Average 938.69 30.73 27.97 94.11 5.89
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saulntudunsduuuaeaiagn
wan1snageuilemadssfiiinasonnnmnisdaiie
Jo Inen1snageumaninnisaaiivendadesieisnis
VARBINIVUIANIAAALVDIAY YUIAATUNTI LUDST 4 LA
\wes 8 99 Table 5 Wud1 AvuAgdn 5 mm. AIEINa

muquéﬂmq@ﬂﬂgq 100 mm. laesidudaninnisnasa
mamﬁmﬂaqqﬁqﬂ WINAU 93.80 % AuAIN1TalUN1TYINU
239.51 kg h! wagnufinudiseumadn 110 pm uaz
ynduiugudnatsgnnas 65 mm. Idedidudanmnsg
asfhveusinlogsiian wiifu 91.33 % flanuanunsaly
mMshagediga iy 274.26 kg h'!

Table 5 Results of tests for factors affecting to percentage of durable pelleted and capacity.

Speed of shaft pellet .
, Diamaneter of rollers (mm)
compression (rpm)

Percentage of _ 5
Capacity (kg h™)
durable pellets

65
85 80
100
65
94 80
100
65
110 80
100

91.57 269.16
92.38 265.47
93.03 242.12
91.57 272.31
92.12 265.88
93.46 242.12
91.33 274.26
92.05 261.79
93.80 239.51

PNHANITNAFDUNUINANUSITOUNAITAUALYUIN
Lé’umuquéﬂmdqmgﬁﬁuﬁu ﬁﬂﬁﬂqmmmﬁmﬂaqqﬁu
A0nAAITUTIENUNTITERSaty wazamy (2550) 7
IevinsAnwilinud Sesazaumsiivesnisidudnde
fuualfudutuuUsdumuniuiaudsndaio anumun
Yasududn GummLﬁumuﬂuéﬂmwmqﬂﬂéﬂLLazﬁwmu
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gnnas wiideinnsanarnanuaansalunsineues
309 Wuifivwadusugugnatsgnnas 65 mm 2l
AnuasaluNTIugInIvuIaduR g ugnan
Qﬂﬂayﬁ 80 ey 100 mm Lﬁaw*msuumqﬂﬂ??dmmg‘ﬁu W
ﬁﬂﬁtﬁaﬁﬁaﬁdm'ﬁmma’Luﬁqmiwaﬂé’mﬁmaﬂm 9131
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Felfu Tafinnsandonvuiavuiadusinugudnaig
gnnas 65 mminuiaiseuainuiiseuinanda
110 rpm MUl lun seenwuuasianies wlesand
Auansalunsiugndy uwarliguninnissade
Jerisawasidudanimnisasiveudade windu 91.33
% 1nnin 90 Wesiuddefohensuldvaanunsnsily
wavinanledunigdndin
33 wanIsnadeuLazYsHiluNaIAIoss LU

uwyvuaaeiaen (The develop two Pelleting die
Fertilizer Compression Machine)

HANITNAABUNIALAINNTIUNTTYINULAZAINY
vuuiuledunidnounasudsdaveiniosdaiinie
Suv3duuudesiidafuuuuiioonuuuatiedu fuandly
Table 6, Table 7 LAAIHANITNAADUNIAIUAINTTALY
mMeeveaniesdauindeduniduuuansiidnduuuy
floanuuuatiniu lnsvasousatedunie ¥asad 1 dou

Table 6 Test results of the two pellets die machine.

Jedun3d 15 kg Mvaan 1ade 3.35 min launinde
v 2

dawiande 13.63 ke dmnuanunsalumsvianuadsves
A3y 204.06 kg h? Wil 2 Jeutledunid
15 kg Miaaiade 3.56 min lddmdndesadaiais
13.47 kg fanuannsalunsiaunisveusdeariiu
227.14 kg b \fleramanuanansalunssndadeiaaes
dn nuiaiesdadinieduniduuuassiidaduuuy 3
puaselunsuREETeRAS eVt 471.20 ke
h' ifewFouiisuiuiniesdaisiatodunidveangy
RIS Nuemansalunsiuveaiedaiie
JedunIduvvaesisanuwuy daauaiunsalunis
vhaugan edesdaindeduriidvoenguinumsng

910 Table 7 wuinaIessaatoduniduuuani
Saduuuy vl Bun3sdaumuuiuiuiuaindey
dowdin 393.33 ke m 1y 745.40 kg m” virliu3umsie
anas 52%

st Average weight (kg ) Time (min) Capacity (kg h™)
A B A B A B
1 12.40 12.00 3.24 3.20 229.63 225.00
2 14.20 14.20 3.31 4.00 257.40 213.00
3 14.30 14.20 3.50 3.50 245.14 243.43
average 13.63 13.47 3.35 3.57 244.06 227.14
sum 471.20
Note: A = 1%, B = 2™ (header compression)
Table 7 Effectiveness of the machine.
Effectiveness Quantity Unit
1. compression capacity of machine
1.1 Pellet Organic Fertilizer 471.20 ke h'
2. bulk density
2.1 organic fertilizer 393.33 kg m”
2.2 Pellet Organic Fertilizer 745.40 kg m”

Han1svadeunUesidudan nnsaaiivendadenay
wWasiduidadouwnninuazuanduduns

970 Table 8 WAAINANITNAFDUMANINAITAIAIVDY
WinJefie35n15Mnae UL ALIaRasURIAUTLINAZILASY
wof 4 wag wo$ 8 wuinimiinedsveadndsiideeguy
AZUNTI LUDS 4 AU 911.85 ¢ liUasifuianinnisnadn
voudialy wihiu 91.73 % duinadsveadiniefidsey
UUAZUNTY LUDT 8 ﬁmﬁma?{smwﬂumﬂa floguuaingos
WU 56.35 g. way 25.85 g. muadu AndulUesidudiin
Uounnsinuazuanidudunaiiu 8.27% lewIeuiiisuiy

wdeadaiindeduniduoinguinuning wuinledidud
anmnsnsiedinisveniesdadiaeduniduuuans
Fadadunuuiieanuuuatistu Ifuesifudaniwnisaadh
voafinfoiininaiesdaiadedunidveanguinuning
dosndrunauvesioBurisiiunauiunanogieviiliie
Joneu udogluinmueifiganin 90 % waziilevianig
Wigulfsuanuunndanisaifvesaiiads sning
wWosiudanimnisasiivendale wazilesidudidale
wanvinuazuaniduruns seninaedesdaiindedunidues
nquinunsnILaziaTessalianuuassiadafunyui
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WAty Faeen Independent samples T- test Tulusunsu
Baszideyanisada dawanddu Table 9. wuidnUesidud
anmnisasivedinde waziosiduddindounninuas
wanidugunsszninandiades Tauunnaiuegiedl
Todrfydaneadffiseau 01 Fe51dudesdinisine
wWisAnlufunuaziBenvesedund nmsfvuuaznisi

nwnansliunavsesiiuaendnd azvilinisivudelals
mnuazideaivanzandmiunisdaduiie uagnauiain
nadenldauiavesnisunn 65 mm vilviaiesdaudinte
Sunidvesnguinunsnsinunmnissadiniidnin d1ag
aaﬂLLUUGtJquﬂﬂ?ﬁyﬂﬁﬁmumimmﬁué’mLﬂ'mmmmaa
nsvuensalifivueilugTuse

Table 8 results of tests of the percentage durable of pelleted and percentage of broken pelleted of develop two

pelleting die organic fertilizer compression machine.

weight of pelleted Organic

Fertilizer on sieve (g)

weight of non-pelleted

Percentage of Percentage of broken

Replicate _ .
Organic Fertilizer (g9  durable pelleted (%) pelleted (%)
Sieve no. 4 Sieve no. 8

1 910.30 56.67 28.33 91.46 8.54

2 911.70 55.80 25.20 91.84 8.16

3 915.00 56.40 26.70 91.67 8.33

4 906.50 67.14 25.86 90.70 9.30

5 915.00 48.60 22.60 92.78 7.22

6 918.40 49.96 22.04 92.73 7.27

7 915.00 59.60 24.30 91.60 8.40

8 914.80 51.33 24.67 92.33 7.67

9 905.00 58.20 26.60 91.43 8.57

10 906.80 59.80 32.20 90.79 9.21
Average 911.85 56.35 25.85 91.73 8.27
Table 9 the statistic tests compare difference between of the percentage durable of pelleted.

The Group Agriculturalist | The development of Two
) Pellet Fertilizer Pellet Die Organic Fertilizer t-test P
Comparison List ) ) ) )
Compression Machine Compression Machine
Mean S.D. Mean S.D.
Percentage of -
94.11 1.31 91.73 0.72 -4.39 0.001
durable pelleted (%)

**Significant coefficient for confidence limits of 99%
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40

Wasidudanimnisasdivendads v 9133 % 1
ﬁmmmm*miumiﬁ”muqaﬁqm Wiy 274.26 kg h'
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