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Modeling a Small Grain Facility
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Modeling a Commercial Grain
Facility




i Type of Information Required

- Flowcharts of grain storage facilities;
- Daily quantities of received products;
- Monthly quantities of dispatched products;

- Technical information about processing
machines, conveyors and structures;

- Monthly electric energy consumption; and
- Firewood consumption.



Example: Modeling of Grain Facility A

| ‘ (Technical Information)

Structure

Receiving Pit
Wet Holding Bin
Flat Storage
Cell-01
Cell-02

(I aVa

Processing machines

Pre-Cleaner
Dryer
Cleaner

Conveyors

Belt
Two way belt
Bucket elevator
Drag conveyor

Quantity

N B

1

Quantity

3
1
4

Quantity

NN- B

Static capacity (t)

300
300

5,000
8,000

|l aVaVa

Hourly capacity (t/h)

40
80
30

Hourly capacity (t/h)

120
120
120
120



Example: Modeling of Grain Facility A

(Flowchart)
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Total Quantities

Harvest Data — Facility A
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Harvest Data — Facility A

Total Quantities Daily Quantities
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Annual Harvest Seasons
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Example: Modeling of Grain Facility A

(Harvest and Electric Energy Consumption)

= Total Quantities of Received Products
- Corn-Summer: 43 days - 7,376 tonnes
- Soybean: 63 days — 53 -179 tonnes
- Corn-Winter: 75 days - 7,804 tonnes
- Wheat: 44 days - 5,118 tonnes

Electric Energy Consumption
- Total - On- Peak = 19,539 kWh Off-Peak 297,918 kWh
- R$ 35,796.00 — US$ 21,056.47

Firewood Consumption
- 1,890 m3 — R$ 26, 460.00 - US$ 15,564.70
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Corn

Stock portions to be dispatched (%)

20.35
29.82
0.15

20.45
0.55
0.55
7.03

21.10

Soybean

47.18
14.52
20.58
0.67
6.52
7.81
0.54

1.32
0.86

Wheat

Example: Modeling of Grain Facility A

(Annual Dispatch Plan)
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Model of Grain Facility A
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Dynamic Simulation of Grain Storage Facility
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This is the full model of Grain Facility A, implemented according to flowchart and obtained data.
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Model Reports

Received Grain Stats

A [1791][328] BReceived Grain Stats M=l B3

[ Item Stats | Grain Stats Acum. | Seek | Monthly Grain Stats

Reveived Grains

Update Nuu.ll Eancel” 0K I :l

-] _Piot_|

Marth Corn -t Sovbean - wiheat - 1 Total t
0 1.00 Q95.00 0.00 0.00 295 .00
1 2.00 4952.00 2780.00 0.0 TIFL.00
2 3.00 139900 29724.00 0.00 3118300
3 4.00 0.0 20605 .00 0.0 20605 .00
4 5.00 0.00 0.00 0.00 0.00
b .00 0.0 0.00 0.0 0.00
[ 7.00 1785.00 0.00 0.00 178500
7 4.00 3060.00 0.00 1611.00 467 1.00
2 9.00 2955.00 0.00 J507.00 G462 .00
] 10.00 0.0 0.00 0.0 0.00
10 11.00 0.00 0.00 0.00 0.00
1 12.00 0.0 0.00 0.0 0.00
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Model Reports
Stored Grain Stats

2 [1746][341] Stored Grain Stats Hi= B
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Model Reports
Truck Traffic

Receiving Sector Dispatch Sector

2 [429]1299] Truck Traffic Stats M=l 20 [427]1298] Truck Traffic Stats =] B3
[ Item Stats | Truck Stats Acum. | Seek | Monthly Truck Stats [ Item Stats | Truck Stats Acum. | Seek | Monthly Truck Stats

. =
Update Nuu.ll Cancel | 0K I _I I]is-at-::h Truck Traffic Stats Update Nuwl cancel | 0K I

Hrriu-al Truck Traffic Stats
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1 ] 5 188 0 A3 1 2 150 i i 150
2 3 aF 1999 i] 2095 2| 3 184 10210 i} 1204
E o i 1387 0 1387 3 4 i ke i ek
4 i i i i i il |1 i 450 i 450
5 i i il i i 5 i i 30 i 3
[ 7 10 il i id 3 7 6 15 i 175
7 i 04 i 114 EXTS 7 2 150 161 25 26
g 3 57 il pre Frts @ 0 3 i 150 120
k] il i i i i ] il 7% i i fi
10 i1 i i i fi 10 i1 &0 i i A1)
Il i3 i i i fi 11 12 7E i A 121

I o i o]

Help | Frruck smival =l oz _Help |[Tuek Dispatcn ] 4| oz




2 [890][237] Electric Energy Usze M= E
CIuE[E] T [L[ER[AL2 ][9]

USE-:;J:IE“.H _ : IElnlau::trilc Ell'uerﬁy U:seI -
Model Reports
. R HE19. 78
Electric Energy Consumption i
451 I 3.I?5 ru'Erih 0.25 12

WU Off Peak — kU On Peak
31 |

i -
Monthfi [kt oFf . 2 Bkwh On P
1 31106104 435 7085
; - : 32015 7836 297a 5015
21 [830][237] Monthly Electric Energy : 3 B4 567 18407 pFgE
= YT T - |k
[ Main Results | Monthly Results  [Annual Results | Seek | o : e hach >
— ) =
Records statistics on all electrical I—I —
consumer blocks in the model. Lancel | L
Accumulated Totals per: C Hour Cpay & Month
2 [890][237] Demand
Time Off_ kv on_kwh i by on_ ki Cost RY ﬂ A 163012371 . SI= £
i 1.00 311061 43871 185 31 172,73 0.00 |L|M | ?|.':.|IL|IE|Q|ﬁ|r?| ‘E‘H
i 200 3915 78 2070 50 264 56 17873 0.0 K v
Z 200 E3184.57 15402 02 266,06 236 62 0,00 266 R 16 Dernand
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7 £.00 15131.13 183416 234 42 07 .07 0,00
g 4.00 32994.87 247690 266,06 206,73 0.00 66 7404
g 10.00 1542 33 152,93 0837 69,04 0.00
10 11.00 53220 45 00 1376 030 0.0 0.3
11 13 00 730,00 45 00 31883 05 14 0,00 1 378 b.5 9.14 12
H 'y
Morithl |- kit off P 2l On Fe...
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ﬂ , ] 64 3616 178 7386
] 66 0616 2366316
Plot Use - kIUh | Plot Demand - kL| 4 268 0616 2118171 hd
Kl A7
o
Heipll ]| A7




Model Reports
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{ 21 [395][306] Fuel Use Stats H= 3

i [ 1tem Stats

| Fuel use metered in: st of firewood

Update Nuu.ll

| Use Stat Acum. | Seek | Monthly Stats

Cancel | [1].4 I

Morith Corn -t Soybean - ‘vhieat -t Total -t

0 1.00 G231 0.0o0 0.00 6.3

1 .00 330,65 3187 0.00 36251

2 3.00 44,83 a0s ge 0.00 953 69

3 4.00 0.00 G256 15 0.00 G256 15

| 4 4.00 0.00 0.0 0.00 0.0
5 .00 0.00 0.00 0.00 0.00

= 7.0o0 114.65 0.0o0 0.00 11455

7 .00 181.28 0.00 50,40 240,77

I g a.00 138.60 0.0o0 146,74 284 3k
] | 10.00 19,48 0.00 0.0 19.51
10 11.00 0.00 0.0o0 0.00 0.0o0

11 12.00 0.00 0.00 0.00 0.00
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Firewood Consumption — Warm drying air
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End — Part # 2
Grain Facility Library Application

Please feel free to contact me:

Dr. Luis Cesar da Silva

Federal University of Espirito Santo - UFES
Agrarian Science Center - CCA

CP: #16

29.500-000 - Alegre - ES - Brazil

Voice: +55 28 3552-8918

Fax : +55 28 3552-2622

E-mail: silvalc@agais.com or silvaluisc@yahoo.com

Website: www.agais.com




