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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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52108UN15938  (Research Methodology)
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Nan15IvewazanUsiena (Results and Discussion )
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2. HAN1SNAFBULUIAY
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agﬂwamﬁ%’a 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
dmini3usi (n$) 5600 5240 5110
ATTELEY (%) 23.4 17.5 13.6
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ArFuanTe (%) 10.61 9.93 8.02
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sgpznaniildoudlug 7.50 4.00 2.50
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1 mn'nwﬁm‘%'uﬁiuuaaﬁ"amﬁao
2 sudt a.11w.a.64 [ wowas ]
. . P UM uu.é Arudugdlan U5 uu.é anudiusudlen
4 uu.graan UL Uu.al o o o 2l =l o
ia - o (g  TauimLaSu. fiay w45y, flau luw. 45w, MRulGwN4Su. ViBu 16un4su. iau 16wn.45u.
3 (kg) (kg) (%) (kg) (kg) (%)
4 1amaudud 0.024 0.130 0.106 0.125 0.101 47170 0.116 0.092 13.2075
5 ‘mc=15.2% 0.023 0.125 0.102 0.121 0.098 3.0216 0.111 0.088 13.7255
6 0.026 0.126 0.100 0.121 0.095 5.0000 0.112 0.086 14.0000
7 | 2.amuiuiEasy 0.025 0.132 0.107 0.126 0.101 5.6075 0.118 0.093 13.0841
8 'mc-16.4% 0.024 0.129 0.105 0.123 0.099 5.7143 0.115 0.091 13.3333
9 0.025 0.128 0.103 0.122 0.097 5.8252 0.115 0.09 12.6214
10 |3.anAdln 0.023 0.124 0.101 0.117 0.094 6.9307 0.109 0.086 14.8515
11 |me=17.2% 0.024 0.128 0.104 0.120 0.096 7.6923 0.112 0.088 15.3846
12 0.025 0.136 0.111 0.128 0.103 7.2072 0.119 0.094 15.3153
13
A B [ D E F G H I J
1 [manuifuvdsavdananna
2
3 [Fudi
5 uwaaular  uwsm
4 | (ke) (ke)
5 [Laaaudud 2.90 8.86
6 |2.AaulmTnea 2.90 8.32
7 |3.aauadia 2.96 8.46
8
9 +
10 |dudiathananuiiusaduia
11 [5udi wa. 13w.A.64
. sumald wus s ﬁauullé.;;utlsu . T a;:mﬁug'lutﬂnn Jowi B uudr ngwﬁug’mtﬂnn
ia (ke) (ke) (ke) (ke -0 flau 16w, 45U, Tlay 161, 45U, Mlau24150. oy 24200150, ol 247,151,
12 (ke) (%) (ke) (kg) (%)
13 |Laaandus 0.016 0.063  0.047 0.059 0.043 8.5106 0.058 0.042 10.6383
14 0.017 0.080  0.063 0.074 0.057 9.5238 0.073 0.056 11.1111
15 0.018 0.081  0.063 0.075 0.057 9.5238 0.075 0.057 9.5238
16 [2.Aauilnwingn 0.018 0.083  0.065 0.077 0.059 9.2308 0.076 0.058 10.7692
17 0.019 0.085  0.066 0.079 0.060 9.0909 0.079 0.06 9.0909
18 0.018 0.085  0.067 0.078 0.060 10.4478 0.078 0.06 10.4478
19 [3.AquAdla 0.018 0.073  0.055 0.067 0.049 10.9091 0.067 0.049 10.9091
20 0.016 0.079  0.063 0.072 0.056 111111 0.072 0.056 11.1111
21 0.018 0.081  0.063 0.074 0.056 111111 0.074 0.056 11.1111
2
A B C D E L F G H I J
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 |fuf M. 14 w.A. 64
. 1] . & o TR Ll'lJ.ﬁ‘]"’] Fl'J'Il.Iéuﬁ'luLﬂﬂﬂ UL 'LlLl.ﬁI"J Fl'J'Il.Iguﬁ'luL"ﬂﬂﬂ
da "“'“:kz;' a m("l'f;)" 1"?:;;7 VIOU AU A0U. A der. 10w, o dain. 10w, Wau24sin.15u. flau 24wn.15%. Tiay 249 15u,
. tke) (ke) (%) (ke) (ke) (%)
11 | Lasaaudus 0.024 0.108 0.084 0.101 0.077 83333 0.100 0.076 9.5238
12 0.023 0.098 0.075 0.092 0.069 8.0000 0.091 0.068 09,3333
13 0.026 0.092 0.066 0.087 0.061 7.5758 0.086 0.06 9.0909
14 | 2.aquifiuiasy 0.025 0.075 0.050 0.071 0.046 28.0000 0.071 0.046 8.0000
15 0.024 0.09 0.066 0.085 0.061 7.5758 0.084 0.06 9.0909
16 0.025 0.092 0.067 0.087 0.062 7.4627 0.086 0.061 8.9552
17 |3.aquadia 0.023 0.121 0.098 0.113 0.09 8.1633 0.112 0.089 9.1837
18 0.024 0.115 0.091 0.108 0.084 7.6923 0.107 0.083 8.7912
19 0.025 0.128 0.103 0.120 0.095 7.7670 0.118 0.093 9.7087
0
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