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Abstract

Research and development project of air pressure reducing dryer for soybean seed drying.
This research was divided into 2 research activities: 1) Design and development of air pressure
reducing dryer for soybean seed drying and 2) Testing of Soybean Seed Quality after Drying by
Reducing Air Pressure Dryer. Each activity has the following research results:

Air pressure reducing dryer for soybean seed moisture dehumidification has 3 main
components: 1. Vacuum drying chamber 2. Heat source 3. Vacuum pump. Preliminary design The
drying chamber is cylindrical, diameter 0.75 m, length 1.2 m, thickness 6 mm. There are shelves
made of stainless steel, size width x length 0.50 x 1.00 meters, 4 trays. The heat source is 4 round
bars of 1000 watt heater and use a water jet vacuum pump. The results of the dehumidification
drying test of peanut seeds with an initial moisture content of 34.15% using a temperature of 40
°C and a negative pressure of 650 mmHg. The moisture content of peanut seeds after drying was
11.50, 7.40 and 4.50 % wet standard, respectively. The testing of the germination of soybean
seeds after dehumidification in all 3 cases, it was found that the germination rate was close to
and higher than the control sample value. The drying chamber was enlarged to have a square
shape, width x length x height 1.20 x 1.20 x 1.20 meters. The shelf is a stainless steel grid, size
width x length 0.75 x 1.00 meters, 7 trays to contain more soybean seeds.

Testing of soybean seed quality after drying by air pressure reducing dryer was tested in
2 cases. The case 1 was soybean seed with humidity increase and case 2 was soybean seeds with
high moisture content from farmer's fields. The factors that set the dehumidification setting are
temperature and negative air pressure. In the test case 1, increasing the moisture content of
soybean seeds from the initial humidity of 10 percent increased to 13.60, 17.50 and 23.40
percent. Dehumidification was done at a temperature of 38 degrees Celsius and a negative
pressure of 650 mmHg. The moisture content was decreased to 7.50, 4.00 and 2.50 percent
respectively. The germination test was performed on all 3 samples. The germination results were
similar to those used for control sample. Thus, it can be concluded that dehumidification with a
dehumidification dryer is highly feasible. The case 2 was tested using soybean seeds with moisture
content from 3 farmers' fields with initial humidity 15.20, 16.40 and 17.20 percent.
Dehumidification was dried by reducing air pressure dryer at 38 °C at air pressure negative 650
mm Hg. the moisture content of soybean seed sample drops to 9.00, 9.70 and 10.00 percent
respectively. The soybean seeds obtained after dehumidification were stored in the refrigerator
for 9 months, and then tested for quality analysis by considering percentage of germination, vigor

and seed damage. The results of the analysis that obtained various values have not yet passed



the assessment criteria. This may be due to the imperfections of the obtained seeds or it may
be caused by storage errors. Therefore, there should be a new test to have more clear

information.
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Abstract

Air pressure reducing dryer for soybean seed moisture dehumidification has 3 main
components: 1. Vacuum drying chamber 2. Heat source 3. Vacuum pump. Preliminary design the
drying chamber is cylindrical, diameter 0.75 m, length 1.2 m, thickness 6 mm. There are shelves
made of stainless steel, size width x length 0.50 x 1.00 meters, 4 trays. The heat source is 4 round
bars of 1000 watt heater and use a water jet vacuum pump. The results of the dehumidification
drying test of peanut seeds with an initial moisture content of 34.15% using a temperature of 40
°C and a negative pressure of 650 mmHg. The moisture content of peanut seeds after drying was
11.50, 7.40 and 4.50 % wet standard, respectively. The testing of the germination of soybean
seeds after dehumidification in all 3 cases, it was found that the germination rate was close to
and higher than the control sample value. The drying chamber was enlarged to have a square
shape, width x length x height 1.20 x 1.20 x 1.20 meters. The shelf is a stainless steel grid, size

width x length 0.75 x 1.00 meters, 7 trays to contain more soybean seeds.
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lugayanaauysal Wngldaingaginiawuagyainieauysel wagldain guayiniauisdiu (partial

L]

vacuum) WNUANUVIENEYREaINIANAATELARTY A9 1.8

AMAINYBIAYYINTA NUNETITEAUVDIEAIEAU NG d YN ALY T AUAUVBIUAET

q

wideegzgnidfiudiinauninvesayginiedundn Tnenisinlumizeness (1 Torr = 1 mm.Hg) %i5e

mheiedlody q muduuianwnietosssninefsnunnigwnniu dudinelfiulsdundesdn

[ a v ¥ o ° o Aaa A’ ¥ = o
ponluN18TaT WQH{]@?@UWNI@WWMWU@UL‘UG]ﬁ’]‘Vii'UQMﬂWWGU@QEjQJJQJ,’]ﬂ’]ﬂVIﬂVIEj@L'VI’WlL‘LJu‘l‘U‘lﬂ 9N

maabinlifivsunssvestosilanagyliduagainaldedisanysel oanaduanimgaeiniend

Ly o [y

AN MNEIABSTINYIA uargaeINandnu ngnItuansaauldsgmalulagdegiu dws

q

gauanAauInelagnlditensaanagnisauinnivae iUl

LR q

auIna A A919998A1MAY (oressure) AINFIADNAY
USTBINA  (stmospheric pressurs) AMNAUTITATRENGIA0AY
UTIEINIAUAR 138N ATIUAUANINGA (vacuum pressure, Pvad)

Fal&anaunis

-

| GCaugs pressurs
| I

Pressure above atmospheric pressure

Atrnospheric

| Gauge pressuTe-vacuumnm i

! _'f_ Frassure Below I

! VECUUM
Abzolute pressure I

Y
|
1 Absolute zero pressure
—— e
AT 1.8 FeYayIn e
Yugeyayne

Uugayay1n1e %38 Vacuum pump viwithiigaeinianigluiiuiite welvingyyinia Jagdu

Juagainiadeuldluiugaavnssy WUy gaa1mnssue1ns gaamnssuriiaudu wasly

WosUURANIMaIeeans

22



6V

Jugayayn1eiwuulsni3 (Rotary vane vacuum pump) uluggainianiausieluin lae

LR

lufindnasegnelusiunsssuazindoudilulunwiialinigliuseadse mendnnsvihauiuunyulsnes

Inguilolsnaivyu onmaglvnaingviosgaeinia A 1.9

ani 1.9 Juaggniawuulsnis

q @

[ [ ¥ '
IS =

UugayanAkuugnay (Piston vacuum pump) Hduduafeunnddgyae gnideliteaueguy

wamyu dgnilenagluiulrignauistudaeiniaiiunndite - Un dugeeniAkuugnauadiuinnae

RUBEEY)

fvwadnuazlagiulideuld danmi 1.10

A 1.10 Yugeyayinaiuugngu (5]

L)

6V

UNgeuauInAkuUIBne33e (Water ring vacuum pump) Judgainiawuulstnesse Juvtinideuldly

6

Isanugaannssuall leswnaunsasuvesduasvesnandduldfidevisuiutugyayinimiadu

q

6V
v

Tnganuduaugavesty ssvilanwilstuegfuveamaiildviagyinanieludidy Jawdnnis

q U

uestulindnnsgauazdaveanar drluindafaduinanfadslusundsdesgudiudetugaiu

23



'
[ IS

sUnsanszuen neuldnudedivesvalussgegnoulae eluiavyuasiisseanailuvsnentdade

Y

<

Uaduguraumiu fanni 1.11

AN 1.11 UNaeIn1ALUUIDIND SIS

q @

6V

Uugayayiniewuuyamasta (Mechanical booster vacuum Pump) iududmsuiaduusanu

q o

Tngszuugneankuulivedninlunisiiukssiulussuuie Feazyiglinisivavesndianuadiiaie

vV

WaWaldau Favnzdumsldnululssnugeannssy nanmsinuvesyawnesiy fe Weln1sileld

6

N | al o o v o i = o v Ao S ivy A & a
UUN u’ﬂum@%l%aa@ﬂiﬂﬂ%mqiﬁLLi\"]ﬂTﬂ»‘Ui%UUV]aaﬂaﬂﬂuﬂﬂi%ﬂ‘ULLﬁQﬂu‘V]ﬂJﬂqsm\?ﬂ'ﬂj LBDUUAI N

w39 (Pressure switch) azdsliisyuuinelnliuewmesvirnu uduhfeeduhnuiededndigssuy

' o
<3 1 a v 1

wssuNAve LTS oy auisganiaindussiuisalingaineu Juifasveaviau Felunsdl
Isanuagaamnssuiideudnduazdeddiilulimaunn envgneenwuussuuyawesiliduihas i
auiniu Inetdudndasyiauasudledudiusnyimsiiinunlviusadutuliiuyinnssuudeanis 69

A 1.12

AW 1.12 Yugeye Ak uuyamesUy

24



6V

Juagayrnawuuidndy Uet vacuum pump) iutufiendendnnisindeufivesvedlnaniu

v A

WingaldsunnusuvesvesiraiiiuidalifianusininneiavasvgyyinAusnrien1ge 49

9 Y

Wevedlnalgugiinfiaamgiuazaudiugaisinuidafieg anelud ndunazianuigeasinnis

a

witlgnivadluanfnidiuinautunislud nduwazlvassnannk1uuinn19eanvawdnty FanInd

9 Y

1.13

Vonegn

UY1nn19esn

A 1.13 Jugayeyiniewuuidniy

noefiineadasiudugyyiniauuuindy

9 v

s a .y . a A d' Y o a
auNTIYBILUTYAT (Bernoulli’s equation) A a1N1INSIATEUNIVDIVOLNAININYTNART Al
lugnihdian A2 dsgu 1.14

25



IWudnsiTHavodInao
anAouaunteiuna

=

AT 1,14 UaAIaNNISHUSYaA

aun1sliingnnisdn nasnuimuavesvesluagumlilaluaneasiuazusiaananudsaniu
& A =i % =
WullAasiliade Feaun1si 6
1 2 1 2
P+—Iv +Fgh =P +—Iv,~+Igh, (6)
2 2
laed

P1, P2 R ANUAUYBIUDI A

I Aunukuueeseslya (AunUILULYeIdl = 1000 kg/m3)

vl,v2 fa  AnuwSivesvedlva
hi, h2 Aa SEAUANGN

G Ao AWsaluNea (9.81 m/s2)
Al , A2 0] Hudithdauea

Femnamd 14 szdunalaindsnuaatdentmiis3unng veail A2 unndgail Al
W osandiufindadavesnisiuaanas (A, < A) Favilianusalugei A2 Wadu (v, > V) Tu

VULRYINUANULANANVBIANUAUNA A2 Tunndnge AL (P, < Py)

a o d' d' ¥
NUIRNLAYITDY
M3.01578 LazAME(2550) N5¥Iuike (Dehydration) WuiSnsaueueis Ndeulduuiulae

N198AANTUTDIDNNNTAILNITILULUT FAIBNITOULIN N1TNOR wson1ssetitnudulnglusinisesn

a =

igsannaiulavesgdunidnilueims diutnimdsanisyhwinduiignialifuesduszney

§

994011115 oglulassadimieluadiuszneudunduiednd nedialy iedndiduunasermsia

26



dmsugdunsd lesaniianseisasudiu waziiinegludeouiuiugs lnsludedaidundu
diulsznavedielssanaudevazas 70 Rdunidluiladaiarunsansyiulalauaviouluiluiiios
aeulad Welliiisene dulunisanauunsensvinliemsuieiazdietesiunsiasyivlnues
AuN3d vraansvhauveseulsyd vievzasufisesneg iamaaiivasvns@uad Jadiundudius
& v o P v vy &

wazluamnlievnsideuds drelviaulauuau

nsanUTunailuemsinen1siuig silwemsiianiemeasueniiin (Water activity) Woenin
0.6 Faluszaufivasnieaingdunidnalsa SIuedudenisasieasfivrendas wu Aflatoxin

Ly

YaNANNLNI5YAIT VN THD15TUMT NN anUSuIRs YR aLaINaanNISTUdd NISUSAA 159015

aa

luduingAvluniswdsguaeifiownedsdu § uazdudunsasrwind ailndfdunadenues

q

¥
= o

AUSLAANNNTURNMY

unng wazAmy(2555) YagUundadusissinnouuisldfanuminauasdoniuiu 9147
wialulagn1souliiainualeuszsan wu n1soulielaldndsnulasa1ing n15auwAILUUaANI oY
LagMTOULTILUTAYANA MIsuutauugayanmadudnnisUssianiisensuuaziaulamsny
ANYAUEIUNILVDINITOULIILUUAYYINA FD ﬁé’mf}miammm%uﬁimL%ﬂﬂﬂiﬁé’fqmmﬁiumiauLLﬁa
i uagnslaifieandiauegluvioseuuiisinlivaglunssnwinuninvesian 1wy 3Us1e & ndu 54 uay
AMAINILAYUINTT TERVDINITRULTUUEYINIA AB N1sidndsuluniseuwisdos wasladnig
poNUUULAE LA BsoUUTInasn 1wy mIoenuuuiluidadmivussyndieldnufuedosouuris
GRIATNIRG L“flumsaaﬂLLUUﬁ%ﬁamaaU%mﬁaamﬁm%’umaaumia‘uLLﬁaqauJapmmﬁaﬁﬂmmmﬁmﬁué
voafulsuifinadeaussaurnshauvestiuhdaiiiodenyafimngauiigadmiunisliluns
yadRUaULIAYIMA AuTsaurnseUNindeiniateugyynasuiutiuauiou Wunmsesnuuy
LLazmaauammuzm%qauLLﬁqqagaunmﬂﬁwLﬂ'%laﬂqumm%faummmﬁ%waLﬂ%ﬂauLLﬁaqq;apmﬂﬁ%’
%mmm%@ulﬁmméamm%fauﬁisﬂumsauLLﬁaLLasza'ﬂLﬁuﬁww%’uwéaLﬁu%mq@mﬂwm Vil gnasau
ogsliUszAS i lFFnuEvEnavesemgiiuasanufuiitinaserailuniseuusis msvai n1smu
sU & uay dnvnuzvssiufiangn nuhnailuniseuuiianaadonnuduluniseuuisanawiogumnily

nseuuiaiintu manedauaznisfugulitueg fugamgilunseuwis widearudufintunismas
il udunsAugUaranas msuwidlasnszulunmsaygint alaududeusinniinsruiums
suwislnenszurunsanou fudvinavesiaudslunssuiuniseuwis iy gamgd uazarududid
wasonannesian Aeldnszuiuniseuuiauvugyana andildnanluaziiuldin nsdnw

J [ 1

Svswavasulslunszuiunseuudsiidinas onunimuesianegrafeiuldldnmeanuit wdes
auWdYIN1AIiiUTzanBa A anuSiseuwazauautivediva wu guugll Ausy dnadents
yharuvestiugyane

550 e] (2560) W3 (Mangifera indica L. Var.) iusaliifivgnuinmisaialivesine

319N wargausawAalfey Indud wasiendiud 2 Yedesiuludugaduduibien Fudunaldi

27



mnzaudwiuguilaaiiadleguaim Sulssmundlidnidetsuisuiuuzhmeiugou dwlng
Tuzsaulunissznovensiifsaien wu 61 dwin sieldiiuaslisaIsunumnsun ui
Haguiimsthuzhavnldlselovddouinsdosdeiouiungiimeiugdu iesnuadvuiaidn
wagsaniUienda dwaliinandnvnenianuasvdediannne mssuwiadunadeniitaednergms
Ausnumalilaensanaudulunalsl Snitendadasilifdunaurenihiumiothnadadvaivnves

Y a

Tsaghu Fslesumnudenludagiulnoiemznguiuilnadildlaguam nmseuuidlaemluldauieusin
s aifioRsieenainems Fensinseuuien 19 nateuuiuy dwalindnsuriaydauen
malavunsilesanmseuwisiigamgigadusseznaiu sdndueiildgidnvasiiedusasns
AugUlila

nsanmnutulagldideseuuiauvuanussfuonmadilifinsinuidelusdaiug dalng
BumsAnulufivomnsuazanulng wu 39 (S1lndnd wag dndde, 2553) auagmnauad (Zecchi et
al,, 2011) Adalas (Orikasa et al,, 2014) wAsenwarinuasalas (Arevalo-Pinedo and Murr FEX, 2007)
sy Fensanussiuoinmatielilidedddgumgiguinluniseuniausedislsfnunisanussiu
91 AeNIdarienuA ARSI Tudesimsfnussiuanufuns ez audmy

& [ v e Y = o S & I3 v &1
nsanausuludaiusiivnsenads Wwethluussendldlutunsunisananuduwaniugdeld

28



52108UN15938  (Research Methodology)
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Nan15IvewazanUsiena (Results and Discussion )

1. HANTNUUULATONBULUUAALSIAUBINA

[

d1TULATRRULTILUTARLSEINA sanIzIgamyInIA wisdulsznaundneentadu

1NA WEAAIUNANASENULARININA 1.15

o

2 @iy Ao 1.1 @IUYDINRIUM 1.2 d@uveatud

9

=]

Q/‘m fl
[ i
Water jet
| 1910 e
& & WOIDULAY
Juun
GRIBTLRL

AN 1.15 LaRmMENNITAARIRUNINIVDAATOIDULIILUUAALITIAUDINIANIE B NWULAT1

1.1 i990ULAY

‘Vﬁﬂ’]i@@ﬂLLUULLﬁ%ﬁ%’Nﬁ’JWUENﬁIQEJULLﬁGLﬁUEUWNﬂi%U@ﬂﬂaNLﬁu&i’]@uéﬂmﬁ 0.75 LUAS &U
f199877 1.20 AT NS0 UYNINIMANLKNUNYN 6 TaALUAT waridiuiilazyinevesdsauidudnune
TAaienuudnss niseenwuutesuewdndusidunszanlarnanauinduriAgudnans 0.20 wns
] a A a v < ~ Y v @ ° & | 2 < a
§90UIH1LTA-UansalAdlganyuundausaligmuassuda iniseantuutuinauasazunsaldwind i o

aUsIlURULA Tgnzinsaasdvnn N9 x 13 0.52 x 1.00 WAT A9 InA 1.16

30



MW 1.16 wUULETDUIIISIDULAFY Y INANSDUTUINUAAN LGOI ME O

Wevhnmsesnuuuladaudidedndunisaitedunuulagisuainnisiudsduiidunsinssuen

& dgl CY SR 4 v a v v Y a v = a a v
n39 agluduguivnedeiidusunsdas lnendsfseuwianasnlianumun 6 dadwns n1sdiu
nsinszvontazdudiulasosdsuTeniniinosdnsdmsuvindiutl iehdslndivesnssanussnandu
wazdiviedmiudaidiuvieduaaayinaegilinssduiudewewdndue Mnduuieeniuuaiiedu
soe5UreIN LY \Ua-Un ehiteudaluminaAsudaunnseseenuuulinlawsaduiiay inisinaads
UWIUUFIUAITY Andeszuulvmnuiaumednmasuuuwiinausuia 1000 Jad 993w 4 wie loy
a o v o v o el' v A v Y] %
ARGY 4 ATUTVBINIDURAY AININT 1.17 waglalaTasauniiwuuanussueinialagldUugyiniawuy

water jet w@5aauysal AanInil 1.18 wag 1.19

31



o Y] Y o . a v & ¢ v
AN 1.18 ﬂqiﬂigﬂ@UﬂﬁaULLVNﬂ‘U{]ﬂJﬁ UINFA water jet Wai']%aiﬁ]allyjimua?

q @

o a a o 4 LY PN I3 & v
AN 1.19 d1 1Ue-Un ﬂﬂ@‘ULL‘VNLL‘U‘Uﬁ@LLi\‘iﬂ‘UEﬂﬂWﬂVILﬁifﬂ’dllU“imLLa'J

32



2. HAN1SNAFBULUIAY
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a‘gﬂwamﬁ%’ﬂ uazdarduauus (Conclusion and Suggestion)
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Abstract

Soybean seed quality testing by dehumidification by reducing air pressure dryer was
tested in 2 cases. The case 1 was soybean seed with humidity increase and case 2 was soybean
seeds with high moisture content from farmer's fields. The factors that set the dehumidification
setting are temperature and negative air pressure. In the test case 1, increasing the moisture
content of soybean seeds from the initial humidity of 10 percent increased to 13.60, 17.50 and
23.40 percent. Dehumidification was done at a temperature of 43 degrees Celsius and a negative
pressure of 650 mmHg. The moisture content was decreased to 7.50, 4.00 and 2.50 percent
respectively. The germination test was performed on all 3 samples. The germination results were
similar to those used for control sample. Thus, it can be concluded that dehumidification with a
dehumidification dryer is highly feasible. The case 2 was tested using soybean seeds with moisture
content from 3 farmers' fields with initial humidity 15.20, 16.40 and 17.20 percent.
Dehumidification was dried by reducing air pressure dryer at 38 °C at air pressure negative 650
mm Hg. the moisture content of soybean seed sample drops to 9.00, 9.70 and 10.00 percent
respectively. The soybean seeds obtained after dehumidification were stored in the refrigerator
for 9 months, and then tested for quality analysis by considering percentage of germination, vigor
and seed damage. The results of the analysis that obtained various values have not yet passed
the assessment criteria. This may be due to the imperfections of the obtained seeds or it may
be caused by storage errors. Therefore, there should be a new test to have more clear

information.
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A15199 2.1 9951015 I1a9INMAFINSTUNITAAAMUTULLAANY

Recommended Dryeration Air-
Density, flow Rate, m%/s per cubic metre

Crop cz/m? per hour drver capacity
Barley 768 0.17
Com 206 0.20
Dunum 260 0.21
Edible beans 960 0.21
Flaxseeds 896 0.20
Millet 800 0.18
Dats 512 0.11
Bye 896 0.20
Sorghum 596 0.20
Soybeans 240 0.21
Nonoil sunflower seeds 384 0.09
1l sunflower seeds 12 0.11
Hard red spring wheat 060 021

Note: Basic air vohme is 0.80 m' kg

3 - (ASHRAE, 1999)
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Nan15IvewazanUsiena(Results and Discussion)
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M15199 2.3 UARINANITOUAAAUTULAANUGOINEBY 1NAUTUISUFAUGNS 9

toya waanugduvEes 1 | wiawugdavaes 2 | wiawusaamaes 3
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ATTELEY (%) 23.4 17.5 13.6
thwinantie (nfw) 4790 4800 4300
ArFuanTe (%) 10.61 9.93 8.02
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sgpznaniildoudlug 7.50 4.00 2.50
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1 mn'nwfuﬁuﬁiuuaaﬁ"amﬁao
2 Suit 2.11W.0. 64
e o uu5M uu.da
fa HUMBEAT WS WU g o asu. ey 12w, 45w,
3 kg) (kg) (kg) (ke) kg)
4 1Lasaudus 0.024 0.130 0.106 0.125 0.101
5 mc=15.2% 0.023 0.125 0.102 0.121 0.098
6 0.026 0.126 0.100 0.121 0.095
7 2.aauivsua 0.025 0.132 0.107 0.126 0.101
8 mc=16.4% 0.024 0.129 0.105 0.123 0.099
9 0.025 0.128 0.103 0.122 0.097
10 3.AaiAdiG 0.023 0.124 0.101 0.117 0.094
11 me=17.2% 0.024 0.128 0.104 0.120 0.096
12 0.025 0.136 0.111 0.128 0.103
13
A B C D E F
1 [manuifuvdsavdananna
2
3 [Fudi
p uuaialal  uwnsIn
4 | (ke) (ke)
5 |l.anAndus 2.90 8.86
6 |2.AaulmTnea 2.90 8.32
7 |3.aauadia 2.96 8.46
)
9 +
10 |dudiathananuiiusaduia
11 |Fui
— o O] T
4a uudimula  uusN  wUA flaulem As g oo o
(kg) (ke) (ke) (ke) (ke)
12
13 | LAANaus 0.016 0.063 0.047 0.059 0.043
14 0.017 0.080  0.063 0.074 0.057
15 0.018 0.081 0.063 0.075 0.057
16 |2.AauimsLey 0.018 0.083  0.065 0.077 0.059
17 0.019 0.085  0.066 0.079 0.060
18 0.018 0.085  0.067 0.078 0.060
19 |3.AuAdla 0.018 0.073 0.055 0.067 0.049
20 0.016 0.079 0.063 0.072 0.056
21 0.018 0.081 0.063 0.074 0.056
22
A B C D E F
1 mmm%uﬁiaauiwm
2 Sud e 13 w.A. 64
o uiL.daniauan
3 (ke)
4 |1LaaAudue 1.039
5 |2.Asuiiauiag 1.016
6 [3.aqunlia 0.984
7 =
8  dudadinihuivanuiu
9 Juit A 14 w.
U <
. . 2 o ULLEND
‘f*i] uu.mm'dm UL UL WAau 4274, 10u. ﬁau Agi31. 101,
(ke) (ke) (ke) (ke)
0 (kg)
11 1.aseudued 0.024 0.108 0.084 0.101 0.077
12 0.023 0.098 0.075 0.092 0.069
13 0.026 0.092 0.066 0.087 0.061
14 2.asuiiwiae 0.025 0.075 0.050 0.071 0.046
15 0.024 0.09 0.066 0.085 0.061
16 0.025 0.092 0.067 0.087 0.062
17 3.asuadia 0.023 0.121 0.098 0.113 0.09
18 0.024 0.115 0.091 0.108 0.084
19 0.025 0.128 0.103 0.120 0.095
0

AMWKHUIN A 9 6 NMstuTindayanismarudumdaiug

63

G H | ]
[ wowae ]
Arudugdlan uusIU uu.é aruiiugtudan
oy 17w, 45U, Wlaulemu.4A5u. fiau 16%u.45u.  Vial 167.45U.
(%) (kg) (kg) (%)
4.7170 0.116 0.092 13.2075
3.9216 0.111 0.088 13.7255
5.0000 0.112 0.086 14.0000
5.6075 0.118 0.093 13.0841
5.7143 0.115 0.091 13.3333
5.8252 0.115 0.09 12.6214
6.9307 0.109 0.086 14.8515
7.6023 0.112 0.088 15.3846
7.2072 0.119 0.094 15.3153
G H l J
. 13 vi.A. 64
aniugunian Uw.32 T anmiugnian
flau 1611 45U, Wauzami1su. fau 242150, Aau 24201151,
(%) (kg) (ke) (%)
8.5106 0.058 0.042 10.6383
9.5238 0.073 0.056 11.1111
9.5238 0.075 0.057 9.5238
9.2308 0.076 0.058 10.7692
3.0909 0.079 0.06 9.0909
10.4478 0.078 0.06 10.4478
10.9091 0.067 0.049 10.9091
11.1111 0.072 0.056 11.1111
11.1111 0.074 0.056 11.1111
G H | J
A. 64
Fl'J'Il.léuﬁ'luLﬂﬂﬂ UUFIW 'LILLE%:\ Fl'J'Il.lguﬁ'luL"ﬂﬂﬂ
Ve 49, 10u.  Wiau241i.15u. ey 2410.15u. Moy 2416, 15u.
(%) (ke) (kg) (%)
8.3333 0.100 0.076 95238
8.0000 0.091 0.068 9.3333
7.5758 0.086 0.06 9.0909
8.0000 0.071 0.046 8.0000
7.5758 0.084 0.06 9.0909
7.4627 0.086 0.061 8.9552
8.1633 0.112 0.089 9.1837
7.6923 0.107 0.083 8.7912
7.7670 0.118 0.093 9.7087
Q:I = v v
mmaaﬂ%@auamau



