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Intreduction

B Hornzontal® Siles  are buillt off concrete, provide storage at
considerably lower,.costs, and are adaptable to self feeding

B Reniorced concrete Is obtained by adequately mixing in specific
propoertions aggregates (gravel and sand), cement, and water

m» \Vater:cement ratio is 0.53 I’/kg and cement:sand:gravel mass ratio
IS 1:2.2:3.7 (Lindley and Whitaker, 1996)
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Objectives

lhe ebjective s to develop a tool to:

design concrete horizontal siles

COompute the required amounts of construction materials

calculate capital investment and fixed, variable, and total costs
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D A mathematicalimodeliwas developed to design horizontal silos

2 A electronic spark map was developed using MS-Excel

I e mathematicallmodel was then integrated into the spark map

3 (C# Wwas used to develop a software via the spark map

2 |/lodel validation was carried out using data of 4 horizontal silos

» COV and o were calculated
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Figure 1: Concrete Horizontal Silo



Results and Discussion
Electronic Spark Map
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Figure 2: Electronic Spark
Map
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Results and Discussion
Electronic Spark Map
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Results and Discussion
Mathematical Model

if NgD/m=6¢6/m, My, =0.666
if N¢D/m=6¢8/m, My, =0.888

1

Mumber of Iron Rods per One
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Np = [(NIML X L pgs ) + 1] XLOSX W gy

Mumber of Iron Mumber of Iron Rodsz in Width
Fodz in Length

NIW The standard iron rods are cut to
shorter iron rods with & length of
1m, they are then uzed to build up
the concrete baze. Thus, the iron

JHIL —_ [(NL'L:.!"L > WPHS )—|“ ]_ > 1{}5 X LPHS rod here has & width of 1 m.

Total Mumkber of Iron
Rods in One Gridiron




Results and Discussion
Mathematical Model

Total Mumber of Iron Rods

|Number of Gridirons I

Length of Cne Standard

Iron Rod (m) Tatal Mumber of

Standard Iron Rods

Uzually, 12 m .

fass of 1 m Long _Ircun Mazz (k)
of lran Rod (kg/m)

BEE/m: 0.666 kg/m

BE5/m: 0.885 kg/m

Iron Mazs (Ton)

ice of One Ton of lron Tatal Price of ron Rods
oo [Currency Ton) [Currency)
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Results and Discussion
Electronic Spark Map

Figure 2: Electronic Spark
Map
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Results and Discussion
Electronic Spark Map
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Results and Discussion
Computer Software

= Forage Storage Constructions Sub-Model - Part 3

Forage Storage Constructions Sub-Model: Horizontal Silo

Total Wolume of Potatoes Storage per ear 240 ma T ear
Total Wolume of Silage Storage per v'ear 2240 | m3ear
Tatal Walume of Grain Storage per Year 12 mafear
Width of Haorizantal Silo Fit m
MNumber of Horizontal Silo Fits
Height of Haorizontal Sila 'whall [2 - 3]
Thickness of Horizontal Silo W allz
Thickness of Horizontal Silo Base

Type of lron Rodz

®) BOE/m O 608/m

Yolume of Required Gravels for Making 1 m3 Concrete e
M aszs of Required Cement far Making 1 m3 Concrete kgdm3

Yolume of Required Sand for Making 1 m3 Concrete i3 m3

Mumber of Iron Rods per One Meter Length of Concrete EI Rod(=]

MHumber of Grdiranz Grdironz

Length of One Standard lron Rod 1]

b azz of 1 m Long of [ron Rod kgdm

Price of One Ton of Iron Rods 2800 | CurencydTon
Price of 1 m3 Gravels Currency/m3

Price of 1 kg Cement Currency/f.g

Price af 1 m3 Sand Currency/ma

Employment Costz for 1 m3 of Concrete Currency/ma

Wariable Costs of Concrete Conzstruction of Horizontal Silo EI Currency/ v'ear

Project Lifetime Y'ear

Wizard

Figure 3: Input data window of horizontal silo




2 Forage Storage Constructions Sub-Model

d Sand for Making 1 m

-Part 3

Results and Discussion
Computer Software

EER Figure 3: Input data window
ofihorizontal silo

Forage Storage Constructions Sub-Model: Horizontal Silo

Ton

Figure 4: Output data window of horizontal silo
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Results and Discussion
Validation and Evaluation

Table 1: Data 014 concrete horizontal silos

Parameter cHs Ve
Actual Value K 4792
Calculated Value 4 4754

Actual Value 3 583
Calculated Value 5801

Actual Value 735 776
Calculated Value 7703
Actual Value ] 80.
Calculated Value 09« 79.
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Eonclusions

VIoSt: mathematicall medels can be developed as spark maps In
ordertorsimplify their use for practical Implementation

lihe sparkimap can be then instantly used to make calculations, and
1o get autematically the results of the input settings

Spark- map (semi-automatic system) — back diagram code of the
computer software (automatic system)
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Stmmarny.

o Aimathematicalimoedel andra spark-map were developed

® [he mathematical moedellis then integrated into the spark map

® A computer software was developed using C# language

® Data ofi 4 concrete horizontal silos were used to carry out the
model validation and evaluation
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PENSPECTIVE

== Jhe main'moedelsiwere developed:
1 Design Moedel

2. Costs Calculation Model

= Additional’sub-models were developed:
® (Concrete Base \Water, Consumption and Sources

Forage Storage Electricity Consumption and Sources

® Manure Tanks Roof Materials & Structures

® Farm Planning Milking Parlor Constructions

® Cooling System Biogas Plant Constructions

= EXxpert System Configuration
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