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INTRODUCTION

Thank you for purchasing a silo from BIN. The product is provided with safety devices to protect
operators and the silo during its normal use in process. However, these devices cannot ensure safety
in all circumstances, and, therefore, before operators start to use it, they must thoroughly read this
Operating Manual and understand it. This way errors during the machine installation, and during
operation itself can be avoided. Please, do not attempt to use the product before you get acquainted
with all sections of this manual, and not understand each of its functions and all procedures.

The Operating Manual aims at acquainting the user with a correct operation of the purchased
product. It contains practical guidelines that must be known to a user during silo operation.

If any content of this OPERATING MANUAL is not understood by or unclear for the user,

please contact the manufacturer or their representative.

This operating manual forms an integral part of the product, and should be
kept for further reference.

Before starting to operate the silo, read this operating manual, and, in
particular, the chapter concerning safety at work.

Each use of the silo for purposes other than those specified in the operating
manual will be treated as the misuse. The manufacturer of the product shall
not be held responsible for any resultant damages. The user bears all related
risk. All and any unauthorised changes to the product design exclude the
manufacturerds responsibility regart

The warning sign in the operating manual indicates that the special caution
must be exercised because of the danger to people and possibility of product
damage.

It is strictly forbidden to make additional openings and holes in the silo
bottom or shell (walls) for unloading or installation of additional unloading
equipment.
It is forbidden to make non -central unloading openings in the silo floor.
Making such openings and holes in the silo shell or floor may result in
deformation or even bursting of the silo shell during unloading.
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1. Safety

1.1. Basic safety rules

1. People operating, performing maintenance or overhauls of silos are obliged to adhere to general
occupational safety regulations.

2. The user is obliged to read and understand operating manuals for silos and for all other auxiliary
equipment, and to strictly adhere to them.

3. The silo can only be operated by able-bodied adults. These people need to be fully aware of undertaken
activities.

4. In particular, the following is forbidden:
foperation by any Athirdo persons, who are not f a
1 operation by any persons that are ill or under an influence of alcohol or narcotic drugs, or by minors.

5. The silo should be secured against access of children.

6. A silo owner is obliged to provide the silo with detailed occupational health and safety instructions.

7. It is recommended to equip people employed to operate and use silos with anti-static tools (spades,
brooms, hammers, spanners, etc.), clothes and footwear.

8. Each entry into the silo must be preceded by a command issued by an employer or a person authorised
by them.

9. The silo and its surroundings should always be kept tidy and clean.

10.1t is forbidden to leave any tools, items, etc., on the silo or its structure due to a risk of an operator or any
third persons being hit by objects falling from height.

11.1t is strictly forbidden to climb onto a layer of grain in the silo, except when only a small amount of grain
remained in the silo, and the inlet opening to the unloading device is not covered and clearly visible. Then
it is necessary to enter to shovel grain into that opening or to start the shovelling device.

12.0verhaul works inside the silo can be performed after emptying the silo and removing grain remains,
locking and disconnecting from power source feeding and unloading equipment, and after placing an
information board fAiAttenti on: do not start, overh

13.A worker working in the silo should be assisted by another person and provided with relevant personal
protection equipment.

14.A person entering the silo through a roof hatch should be assisted by two people and provided with
equipment protecting against falling from heights, including an automatic fall arrest system.

15.1t is strictly forbidden to disconnect a lifeline protecting against a fall from height while working in the silo.

16.While workers are present in the silo, the roof (top) manhole and, whenever possible, a bottom manhole
should be kept open, with a shutter of the underfloor conveyor closed.

17.When there are hazards related to noise, causing problems in communication, then special equipment for
smooth communication between workers is required.

18.1t is forbidden for people to stay near the silo while any works at height are in progress, and the area
around the silo should be secured against any access of third parties.

19.Ban on use of naked flame, smoking, and conducting welding works or similar in the silo and within 10 m
radius of the silo or the unloading outlet should be strictly adhered to.

20.Before entering the silo, disconnect the power supply to all electrical devices working with the silo and
secure them against accidental switching on by any third persons.

21.1t is strictly forbidden for people to be present in the silo during its loading or unloading, or when grain is
aerated.

22.Before loading or unloading equipment, or a grain ventilation fan is started, make sure there are no
people in the silo.

23.When BIN loading or unloading equipment is installed in the silo, provided with limit switches on an
external ladder and near the bottom manhole, then it is forbidden to:
9 remove the limit switches;
1 block the switches;
1 attempt to bypass them.

24.When loading or unloading equipment from other manufacturers is installed in the silo, then the silo owner
is obliged to construct the electrical wiring of these devices in such way that any attempt to access the
silo through the bottom manhole or the ladder automatically stops their work immediately.

25.When loading or unloading equipment manufactured by companies other than BIN is installed in the silo,
then the silo owner is obliged to equip these devices with a main switch with a padlock, so power supply
to those devices can be effectively disconnected before entering the silo.

26.Manual shovelling of grain into the silo unloading sleeve or to the discharge opening in the floor requires
all silo auxiliary equipment to be stopped first.

27.1t is strictly forbidden to put hands into inlets of conveyors installed in the silo.

28.1t is strictly forbidden to enter the space under the silo floor.

29.Temperature measurements with a manual probe should be made while standing on the internal ladder.

30.All guards and security devices representing the factory equipment of the silo must be installed.
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31.When all works in the silo are completed, close and padlock the guard of the external ladder.
Before attaching the padlock, make sure there are no people in the silo.

32.Lock the bottom manhole of the silo.

33.The keys for access to the silo (the key to the ladder with the guard and the key to the bottom manhole)
must be kept by an authorised person.

34.When any operations are conducted in the silo, use safe voltage portable lightning. While operating,
components of the portable lighting cannot heat up to a temperature that may cause grain dust fire or
explosion.

35.Do not store in the silo any grain that is contaminated or of excessive moisture content (Table 7).

36.The user is responsible for construction and operational condition of the lightning system and the
protective grounding of the silo.

37.The user is responsible for correct connection of power delivery points and their correct operation.

38.In case of any outage in power supply, switch all devices working with the silo off.

39.The silo and its direct surroundings must be used and maintained in a way preventing fire, and it should
be provided with handheld fire extinguishing equipment, including a dry powder or carbon-dioxide
extinguisher.

40.In the event of the fire:
1 evacuate people from the danger zone;
1 call the fire brigade;
1 disconnect devices from the power supply;
1 start extinguishing the fire.

41.1t is forbidden to extinguishing fires of power supply systems with water or a foam extinguisher.

42 When any situation hazardous to human life or health is discovered, the equipment must be stopped
immediately and power supply to the equipment must be disconnected with the main switch.

43.When any defects or damages to the silo are found, which may affect human safety or safety of materials
stored in the silo, the investor is obliged to immediately notify them in writing to the silo manufacturer.

44.The repair and maintenance operations can only be conducted by able-bodied adults holding relevant
qualifications.

45.Do not attempt any works in adverse weather conditions (rain, heavy frost, ice, strong wind, lightnings,
poor visibility).

46.Fumigation, pest control, and similar operations in the silo or on the stored grain should be ordered at
specialist companies. After these activities, relevant OHS regulations concerning use of chemicals in
confined spaces should be strictly adhered to.

47.People working in the silo, manually shovelling the grain or cleaning the silo, must be equipped with
protective goggles and respiratory protection.

48.0bserve rules for complete control over auxiliary equipment connected to the grid.

49.1n the event of the unloading equipment failure, when it cannot be repaired due to large quantities of grain
stored in the silo, unload the grain through a sack-filling device or through an emergency duct in the silo,
at the speed not exceeding 20 tonnes per hour. Higher rates may cause permanent deformation of the
silo.

50.1t is forbidden to make any changes in design or to change the intended use of the equipment without the
manufacturerdéds consent in writing.

51.Any design changes in the finished product require the new technical acceptance by the manufacturer or
its authorised representative.

52.1t is strictly forbidden to make unauthorised additional openings and holes in the silo bottom or shell
(walls) for unloading or installation of additional unloading equipment. It is forbidden to make non-central
unloading openings in the silo floor. Making such openings and holes in the silo shell or floor may result in
deformation or even bursting of the silo shell during unloading.

53.All equipment and systems connected to the silo (e.g., feeding pipes of bucket elevators or vertical
conveyors) must be constructed in such way that they do not damage the silo equipment.

54.During the silo loading the speed of 60 tonnes per hour for silos of the BIN10 to BIN200 type and 150
tonnes for silos of the BIN500 type and larger should not be exceeded; higher speeds may result in the
permanent deformation of the silo.

55.Do not start a fan in the silo without grain.

56.When the silo is equipped in any BIN device or sets of devices (loading, unloading, active ventilation, and
similar equipment), then necessary information on their operation, including control, switching on/off,
lubrication, operation of electrical equipment, and other, can be found in relevant operating manuals for
that equipment. The manufacturer accepts a possibility of equipping the silo with devices or sets of
devices from other manufacturers, provided they are "CE" marked and have the "EU declaration of
conformity". This forms a basis for use of relevant operating manuals of this equipment as a part of their
correct operation.

57.Each silo with a roof manhole must be provided with an external access to it.
The external access to the roof manhole is understood as a possibility to enter through an external ladder
or an external spiral staircase, and/or indirectly through roof stairs from a service catwalk.
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58.Each silo loaded through an inlet in a silo collar must be provided with an external access to it. The
access to a collar is understood as a possibility to access it using appropriate lifting equipment, through
roof stairs with a collar platform and/or through a service catwalk.

59.When the silo owner does not purchase and install (manufactured by BIN) equipment ensuring access to
the roof manhole and the collar with the loading inlet, it is obliged to construct itself (in accordance with
relevant current legislation) equipment for using and operating the above units. If those conditions are not
met, then the EC Declaration of Conformity attached by BIN to this Operating Manual becomes invalid.

60.The silos are labelled with safety marks. Each user is obliged to become acquainted with their meaning.

61.In no device included in this Operating Manual the equivalent acoustic pressure level exceeds 70dB(A),
as measured in accordance with PN-EN ISO 11201:1999 and PN-N-01307:1994.
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1.2. Information and warning signs

Warning signs

PRZY ZALADUNKU | ROZLADUNKU
NIE WCHODZIC DO SILOSA
GROZI ZASYPANIEM !

@Do not enter the slo during loading and unloading because of danger of beng buried | @ Gridy pakrovimo arba ikrovimo metu draudziama et

| bokbto vidy |G Neienkt graudu uzglabSanas torni iekrausanas un izkrauSanas laikd bistamibas but apglabtam 2em graudiem dé| |

€ He BXORT: B 38PHOKPZHATILE BO BEM 3arPY3KH I BHTPY3KN K332 4Tb 3aceinaibii epHow G2 3aboponAcTuca nepebysam 8
CEE/UHi EPHOCKOBHLIA N Y26 SABAHTANEHHS Ta POSBAHTAKEAHS, TaK ANiCHYE HeBeanexa By noseicrio sachnarn sephom | G Nevstupute do sila
béhem naskladiiovéni 2 vyskladfiovni, hrozi nebezpeci smrt zzsypénim /(2 Bei Vertadung oder Entladung darf man in den Silo eintreten,

Gefaht des Zuschiltens |@EG ke ind i siloen under dens péfyldning og tamning -risik for kvzlning med kormasse | GDVerboden de sio

te hetredn tjdens vullen en legen, Begravingsgevaar \EDArge sisenege punkrisse sisselaadimise vai valalaacimise aja, Obt mattuda teravia ala
@G ¢ silos vid ylling och tmning risk or aft begravas |G Pogas naskladnenie a vysKladnenie nevtupujtedo sfla kvoli ebezpeenstvu
smrfizasypanim |G iy eiotpyeore aro oikd Kard v Bidpxeia g pdprwang g expopruang Kadiag undpyel o KivBuvog va KaramhakwBere |

NIE WCHODZIC NA WARSTWE ZIARNA
GROZI ZASYPANIEM !

@D Do not enter the grain layer because of danger of being buried | Draudiiama vaik&iti antgridy sluoksnio bokito viduje | G Nelenakt
graudu sfari bistamibas birt apglabtam zem graudiem )| € He 3axomu Ha coi 3epka B 38DHOX2HANALE H3:32 ORGCHOCTH ORRGATLGA By GiHe
aepha . Tpoant 3acuinarinent €2 3a60poAcT:CA JaX0MHTH Ka NOBPKK 35epirachiord B 38PHOCKOBHLL| 38pKa, Tak K ICHYE HeGeanexa npoBanHTHCR
8 ap 3epha €2 Nevstupue na vrstvu 2ma v sile hrozl nebezpedi smri zasypanim!C2D Es darf man nicht aufdie Komschichte einireten, Gefahr des
Zuschiitiens 1B Der ma ikke trades op pa kernmasse i sloen «risiko for kvzzlning | & Verboden in de sil te komen als deze gevuld .
gwnqsgmar 12 Arge sisenege punkrisse teravakihi pale, Oht mattuda teraif ssse |G Gh o] | spannmalen rsk fr aft begravas |
evstupuite na hladinu zrna v sile kvoli nebezpegenstvu smrt zasypanim | @My ietoxeone o yeidro o1hG Kadiag umdpye KivBuvog va Bagreire |

AG

V-

DO ENTER AND DO NOT REACH
INTO THE CRUSH ZONE WHEN
PARTS CAN ROTATE

@O

Other warning signs

READ ATTENTION! RISK OF FALL NO ENTRY7 NO  NO ENTRY FOR NO USE OF
OPERATING DANGER FROM HEIGHT TRAMPLING ~ UNAUTHORISED  NAKED FLAME
MANUAL OVER PERSONS OR SMOKING

USE PROTECTIVE USE USEA HELMET USE LIFELINE USE RESPIRATORY
GLOVES PROTECTIVE WHEN ENTERING PROTECTION WHEN
FOOTWEAR THE SILO ENTERING THE SILO

All warning and safety signs are installed on the silo shell, at the height of ca. 1.6m, near the silo ladder or bottom
manhole.

Additional warning signs: "do not enter or reach into the crushing zone when the parts can move", "use of a lifeline

is obligatory when entering the silo", "no entry - no trampling over" and "no entry to unauthorised persons" signs
are installed on the cover of the silo top manhole.

Flat bottom silos BIN/Review 50/ 10.07.2025 / Page 7 of 61




The nominal plate

Model: NBIN XX
Year of production: 20>
Serial number: XXXXX
Weight: XXXX ki
Usable properties declaration No.: SZJ/029/.
Harmonised standard:EANN109Q
ZKP certificate No.: X5OREXXXX
ZKP certifying body No.: XX
Further information: Operating Manual and dec
Year of the fistiine product labelling: ;
Construction class: XX

)

is installed on the silo shell, at the height of ca. 1.6 m from the foundation surface.

BIN Sp. zo.0.

87-700 Aleksandréw Kujawski
ul. Narutowicza 12

POLSKA www.bin.agro.pl

D

N

~

Model: NBIN XXXX

Rok produkgji: 20XX

Nr seryjny: XXXX - XXX

Masa; XXXX kg

Nr deklaracji wiasciwosci uzytkowych; SZJI029/XXXXX

Norma zharmonizowana: PN-EN 1090-1

Nr certyfikatu ZKP: XXXX-CPR-XXXX

Nr jednostki certyfikujacej ZKP: XXXX

Dalsze informacje: instrukcja obstugi i deklaracja

Rok oznakowania wyrobu po raz pierwszy; XX

Klasa wykonania: XXXX

CE

i

L/

replace damaged ones.

Note! Warning signs, nominal plates and other information provided on the equipment must be
kept legible and clean. When they are damaged or destroyed, or a part containing them is
replaced, new plates should be purchased from BIN Company and installed on the product to
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2. General product description

2.1. Intended use of the product

1 for storage of corn and maize grain, and oilseeds;

1 cooling of grain or seed mass;

1 additional drying by active ventilation.

Stored grain and seeds must have appropriate moisture content (Table 7) and be free of contamination. Material of
such optimum parameters can be stored in high layers for a long time without deterioration in its quality. When
grain deviates from the parameters provided above, it should be dried by active ventilation. This drying method can
be used in NBIN10 to NBIN200W silos. For larger silos, it is recommended to store material only of optimal
parameters. The silos are not designed for preservation of grain and seeds that are strongly contaminated, or of
moisture content that cannot be reduced by active ventilation. It is forbidden to store in the silo materials other than
listed, and in particular, materials of density exceeding 800 kg/m3. When the silo is used contrary to its intended
use, the manufacturer shall not be held responsible for any resultant damage.

Note! A special sealing kit should be used for storage of small seeds, smaller than cereal grain (e.g., for rapeseed).
Information that silo will be used for storage of small grain or seeds should be provided when ordering the

silo.

2.2. Basic silo technical data
Table 1. Technical specification of BIN silos

Usable Loading Total No of Weight kg®
, . : 5 .
Silo Silo model volumeD capacnyz)for Screw |walls silo total ancho| Silo Concrete
type 8 wheat m m m m 'S, jcompone| "
L t pieces| nts e
BIN [NBIN10 15.6 10.5 299 3.85 4.55 5.10 4 590 260
10 |NBIN1OW 19.5 13.5 ] 4.80 5.50 6.05 748
NBIN20N 26.3 19.7 3.35 4.30 4.60 846
NBIN20 888
BIN INBIN20R 29.9 22.4 a18 3.85 4.80 5.10 4 921 so8
20 |NBIN20W ’ (+4)d| 1015
NBIN20WR 37.4 28.1 4.80 5.75 6.05 1048
NBIN20WW 45 33.8 5.75 6.70 7.00 1200
NBIN4ONS 45 33.8 3.85 4.98 5.08 6 1125
BIN |NBIN40S 56 42.0 3.82 4.80 5.93 6.03 1276 1116
40 |NBIN4OWS 67 50.3 ' 5.75 6.88 6.98 12 1490
NBIN4OWWS 78 58.5 6.70 7.83 7.93 1659
NBINGO 1510
A NBIN6OR 76.9 57.7 4.80 6.12 6.12 8 1552
NBIN60W 4.46 (+8)3| 1746 1339
60 NBING6OWR 91.7 68.8 5.75 7.07 7.07 1788
NBIN6OWW 121.3 91.0 7.65 8.97 8.97 5 2197
NBIN100U 2485
NBIN101U 133 99.8 5.75 7.20 8.18 12 2500
BIN [NBIN10ORU 2511
100 |NBIN1OOWU 535 18 2978 1860
NBIN101WU 176 132 7.65 9.10 10.08 (+6)9 2988
NBIN100OWRU 3004
BIN NBIN200NU 247 185 6.70 8.61 9.65 4036
200 NBIN200U 281 211 6.69 | 7.65 9.56 10.60 7 4342 3720
NBIN200WU 348 261 9.55| 11.46 12.50 4981
NBIN500 9126
E(!)% NBIN501 695 521 8.59 1145 13.80 15.33 18 | 10101 7440
NBIN501W 805 604 13.35| 15.80 17.23 11518
BIN [NBIN1001 1264 948 11.45| 14.70 16.18 14805
1000 [NBIN1001W 1460 1095 11.46 13.35| 16.60 18.08 24 16619 14880
NBIN1500_N 1560 1170 8.60 | 12.70 14.15 17892 16740
BIN [NBIN1500_P 1713 1285 14.32 9.55| 13.65 15.10 30 18729
1500 [NBIN1500 2019 1514 ’ 11.45| 15.50 17.00 20710 20460
NBIN1500_W 2325 1744 13.35] 17.40 18.90 23272

1) - total volume of the silo inner space (above the floor);
- an actual volume of grain stored in the silo depends on the following factors: loading method, equipment installed in the silo, grain pour
parameters, etc.
2) - in relation to the usable capacity, for wheat of bulk density of 750 kg/m3

3) - additional anchors required when the silo is installed in the 2nd wind zone, and 1 and 3 wind load zone for the height of 300 ¢ A ¢ 600 m
amsl according to PN-EN1991-1-4:2005 (not included in the standard silo equipment - please include in the silo order, as necessary)

4) - additional anchors required for assembling of the silo with the POM100 service catwalk (standard catwalk equipment)

5) - net weight of silo components (without packaging, etc.), silo weight and blocks rounded up to 1 kg.

6) - total height is the silo height together with typical equipment such as external ladders, collar platforms with a railing, roof stairs, etc.
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2.3. Recommended methods for silo loading and unloading

Table 2. Recommended methods for BIN silo loading and unloading

Silo Loading/Unloading Recommended equipment system
grain blower PPZ-7.5-WNT
Loading inclined screw conveyor
NBIN10 -
NBIN1OW vertical screw conveyor PS220-PN
. underfloor PS screw conveyor
Unloading e =
sack-filling device
NBIN20ON Loadin grain blower PPZ-7.5-WNT
NBIN20 9 vertical screw conveyor PS220-PN
NBIN20R sack-filling device
NNBEIBII\INZ%)?/\\//\II? Unloading underfloor PS screw conveyor
NBIN20WW universal screw conveyor through an unloading sleeve
Grain blower PPZ-7.5-WNT
NBIN4ONS Loading Universal inclined screw conveyor
NBIN40S Vertical screw conveyor PS220-PN
NBIN4OWS Sack-filling device
NBIN4OWWS Unloading Underfloor screw conveyor PS160
Universal screw conveyor through an unloading sleeve
. grain blower PPZ-7.5-WNT
MBS ORI vertical screw conveyor PS220-PN
NBIN60R = :
NBINGOW _ sat_:k-fllllng device _
NBING6OWR Unloading universal screw conveyor through an unloading sleeve
BIN PS/PSW conveyors system
grain blower PPZ-7.5-WNT
Loading bucket (scoop) elevator
NBING6OWW vertical screw conveyor PS220-PN
Unloading sack-filling device
BIN PS/PSW conveyors system
NBIN100 grain blower PPZ-7.5-WNT
NBIN101U Loading bucket (scoop) elevator
NBIN100ORU vertical screw conveyor PS220-PN
NBIN10OWU sack-filling device
NBIN101WU Unloading universal screw conveyor through an unloading sleeve
NBIN1OOWRU BIN PS/PSW conveyors system
bucket (scoop) elevator
NBIN200ONU Loading grain blower PPZ-7.5-WNT
NBIN200U vertical screw conveyor PS220-PN
Unloading BIN PS/PSW conveyors system
NBIN200WU Loading bucket (scoop) elevator
NBIN500
NBIN501
NBIN501W
NBIN1001
NBIN1001W Unloading BIN PS/PSW conveyors system
BIN1500_N
NBIN1500_P
NBIN1500
NBIN1500 W

2.4. Design description

Figure 1 shows a silo in form of a cylindrical tank with a flat perforated bottom, a shell made of flat
galvanised metal, and a self-supported roof with a manhole. Multi-row screw joints of the shell are sealed
with self-adhesive seals of polyurethane foam. Rings strengthening the shell structure are installed in all
silos, except for BIN10 and BIN20. The perforated floor is assembled of trays supported on concrete
supports installed on the foundation slab,

During installation the whole structure is bound with the foundation slab with anchors and steel rawlplugs.
A brief characteristics of the most important units and devices installed in BIN silos is presented below.
Views and basic silo dimensions are presented in Figures from Figure 15 to Figure 29.
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Figure 1. BIN silo design - diagram
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a)

b)

SILO ROOF

Roofs in all BIN silos are conical, of hot-dip galvanised steel. Individual roof components (sections) are
joined with steel screws with anti-corrosion coating. At the joints, roof sections are appropriately shaped,
additionally strengthening the roof structure and ensuring its tightness. A special internal strengthening
system has been implemented in silos of larger diameter, of the BIN500, BIN1000, and BIN1500 type. All
prefabricated roof components (exhauster openings, roof hatch, and similar) are provided with special
external embossing preventing precipitation (rain, snow, etc.) penetration into the silo.

VENT

A roof vent device installed on the silo roof. It is constructed of hot-dip galvanised metal sheets and ensures
an appropriate level of grain ventilation. The vent design prevents penetration into the silo of precipitation or
strong wind. Additional sealing is installed at a connection between the vent and the roof. Vents are installed
in silos of the BIN60, BIN40, BIN100, BIN200, BIN500, BIN1000 and BIN1500 type.

c) SILO SHELL

d)

e)

The silo shell means its side cylindrical side walls, of hot-dip galvanised steel. The shell consists of
components (sheets) joined with steel screws with anti-corrosion coating. The shell sheets are joined with an
overlap, and additional seals are installed on joints, to ensure the highest possible tightness of the structure.
A special internal strengthening system of components called stringers has been implemented in silos of
larger diameter, of the BIN500, BIN1000, and BIN1500 type. Special strengthening rings of triangular cross-
section are installed outside, maintaining the cylindrical shape of the shell (except for silos of the BIN10 and
BIN20 type). The shell is connected to the silo roof with a roof connector in its upper part. In its bottom part it
is supported on the foundation slab, to which it is connected with special connectors and expansion or
chemical anchors. On the foundation slab side the silo shell must be sealed, usually with concrete overlay
additionally secured with bitumen mass along the complete circumference of the silo shell base. More
information is provided in this Operating Manual, section 3.4.5. Shell sealing at the base edge.

SILO UNLOADING

BIN silos are provided with components and equipment for their unloading. Furthermore, installation of
various unloading machines, such as screw, scrapping, or belt conveyors, and similar.

UNLOADING SLEEVE

A rectangular duct installed in the silo. Its one end rests on the silo floor, while the other is connected to the
silo shell. With the unloading sleeve, a conveyor, usually a screw conveyor, can be introduced into the silo to
unload the silo through the sleeve outlet. The unloading sleeve is made of hot-dip galvanised steel, and it
can only be installed in smaller silos, such as BIN20, BIN40, BIN60 and BIN100.

UNLOADING SACK -FILLING DEVICE AND AN ANTI -DYNAMIC PIPE OF A SACK -FILLING DEVICE

The sack-filling device is a discharge trough installed in the lower part of the silo shell. It is equipped with a
shutter for adjustment of an outlet gap, which can be padlocked. With the sack-filling device the silo can be
unloaded through an opening in its shell. It can be installed in silos of the BIN10, BIN20, BIN40, BIN60 and
BIN10O type. In NBIN4OWS, NBIN4AOWWS, NBIN60W, NBIN60OWW and BIN10O silos an anti-dynamic pipe
must be installed together with the sack-filling device. The anti-dynamic pipe is a device installed in the silo.
It prevents too fast outpour of the stored material (grain) from the silo, because otherwise the silo could be
damaged. Both the sack-filling device and the anti-dynamic pipe are made of hot-dip galvanised steel.
UNLOADING CONVEYORS

Various underfloor unloading conveyors can be installed in the silos. BIN manufactures two types of
universal screw conveyors that can be used for underfloor unloading of the silos. The screw conveyors of the
nominal diameter of 160 mm and the screw conveyors of the nominal diameter of 220 mm. They are
provided with a special central inlet with a control shutter for connection to the silo floor. The conveyors
transport the unloaded material (grain) outside the silo, and they can also be connected with other transport
equipment, including bucket elevator and scrapping, or belt conveyors, using special connectors. Detailed
information on BIN conveyors and possibilities to use them in silos is provided in the operating manual
"SCREW CONVEYORS".

ACTIVE VENTILATION EQUIPMENT - FANS/HEATERS

The air passes through perforated floor and then through the material (grain) in the silo, and this way the
material is ventilated. Issues related to correct ventilation and correct storage of material kept in the silo and
selection of an appropriate fan suitable for the silo are described in further sections of this Operating Manual.
When the material for storage has too high moisture content, temperature, or other parameters, then it must
be dried additionally by active ventilation. This drying method can be used in BIN10 to BIN200 silos. For
larger silos, it is recommended to store material only of optimal parameters.

To increase intensity of the active ventilation process, an electrical heater is used, heating air supplied by the
fan. The heater is a flow-through electrical device installed between the fan and the air inlet into the silo.

The following heaters are manufactured:

-NG-310-4.5 heater, of 310mm in diameter and 4.5kW power,

-NG-310-9.0 heater, of 310mm in diameter and 9kW power.

Detailed information on BIN heaters and possibilities to use them in silos is provided in the operating manual
"ELECTRICAL AIR HEATER".

f) AIR INLET

Air inlets enable connecting an appropriate fan to the silo. BIN manufactures and equips its silos with the
following air inlets:
-an air inlet of 310 mm in diameter for silos of the BIN10, BIN20, BIN40S, BIN60 and BIN100 type,
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-an air inlet of 400 mm in diameter for silos of the BIN200, BIN500, BIN1000 and BIN1500 type,

- a universal air inlet for silos of the BIN200, BIN500, BIN1000,and BIN1500 type

The fan can be connected to the air inlet through a special connection (a confusor). All air inlets are made of
hot-dip galvanised metal sheet.

Furthermore, in silos equipped with a universal air inlet, one fan can be installed for two adjoining silos, when

a special air splitter is used.

g) MANOMETER
The water manometer is a simple device for determining pressure of air flowing through a layer of material
(grain) stored in the silo. Its use is described in further chapters of this Operating Manual, using a special
diagram. The manometer is always installed near the air inlet.

h) SILO FLOOR
The floor is a structural component of the silo, on which the material (grain) is stored. In all BIN silos the floor
is installed at a certain height above the foundations, to facilitate active ventilation. it is made of hot-dip
galvanised steel and its whole surface is perforated (with openings for air flow). BIN manufactures a special
system for additional sealing of the floor for oilseeds (rapeseed) and other fine materials, to ensure the best
ventilation results and safe storage.

i) PERFORATED FLOOR SUPPORTS
Installation of silos of the BIN1O to BIN1500 type requires concrete floor supports (concrete blocks) in
guantities specified below (Table 3). They have a form of:
- cuboids of 14cm x 12cm x 25cm.
Supports must be made of at least C16/20 concrete.

Concrete floor supports should be purchased from BIN.

It is forbidden to use supports other than concrete, including lime and sand ones.
It is forbidden to use supports of other dimensions.

Table 3. Concrete blocks - technological quantity (quantity of blocks in the construction design, required for the silo
assembling). Commercial quantity includes an additional reserve.

. . Technological quantity of |Commercial quantity of
Silo type Silo model concrete blocks [pcs.] concrete blocks [pcs.]
BIN 10 NBIN10, NBIN1OW 26 28
NBIN20N, NBIN20, NBIN20R, NBIN20W,
BIN'20 NBIN20WR, NBIN20WW e =
NBIN4ONS, NBIN40S, NBIN40OWS,
BIN40O NBINZOWWS 112 120
NBIN60, NBIN6OR, NBIN60OW, NBIN6OWR,
BIN 60 NBINGOWW 134 144
NBIN100U, NBIN100ORU, NBIN100OWU,
BIN 100 NBIN10OWRU, NBIN101U, NBIN101WU 176 200
BIN 200 NBIN200U, NBIN200WU 378 400
NBIN500, NBIN501, NBIN500OW,
BIN 500 NBINS01W 752 800
BIN 1000 NBIN1001, NBIN1001W 1536 1600
BIN 1500 NBIN1500 N, NBIN1500 P 1617 1800
NBIN1500, NBIN1500 W 2144 2200

j) BOTTOM PLATFORM
The bottom platform is a component facilitating access to the silo through the bottom manhole. It is made of
hot-dip galvanised steel sheets, with an anti-slip surface to ensure safety of its use. It is screwed to the silo
shell with M8 screws, below the bottom manhole and is a standard equipment for all silos with the bottom
manhole.

k) BOTTOM MANHOLE

The double-door bottom manhole provides access into the silo and equipment installed inside. The inner door
with a lock opens into the silo. The outer door acts as a cover and opens to the outside of the silo.
The manhole is made of hot-dip galvanised steel and installed at ca. 95 cm above the foundations surface.
In the body, a special connection is made for installation of the limit switch stopping the equipment in the
event the manhole is opened accidentally. BIN Sp. z 0.0. designed installation of the bottom manhole in silos
of the BIN20 to BIN1500 type.

[) INTERNAL SCREW CONVEYOR
The internal screw conveyor, PSW, is a device installed in the silo that supports unloading. It allows
unloading of that part of grain (Table 10) that did not get gravitationally into the unloading underfloor
conveyor. Cooperating underfloor and internal conveyors allow to unload the silo practically completely. The
internal screw conveyor (PSW) transports the grain along the silo radius to the centrally located inlet, at the
same time travelling around the silo axis clockwise (when looking down towards the silo floor). The grain is
gradually unloaded, until nearly full circle is made.
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The internal screw conveyor cannot be installed alone in the silo - it always works together with the

unloading underfloor screw-conveyor.

The following PSW conveyors are manufactured:

-PSW60 and PSWEX-5 for silos of the BIN60 type,

-PSW220-BIN100 and PSWEX-6 for silos of the BIN100 type,

-PSW220-BIN200 and PSWEX-7 for silos of the BIN200 type,

-PSW500 and PSWEX-9 for silos of the BIN500 type,

-PSW1000 and PSWEX-11 for silos of the BIN1000 type,

-PSW1500 and PSWEX-14 for silos of the BIN1500 type.

Detailed information on BIN conveyors and possibilities to use them in silos is provided in the operating

manual " SCREW CONVEERRASDL @&GREWI GONVEYORS PSWEXO0.

m) FOUNDATION SLAB

A correctly designed and constructed foundation slabs is one of preconditions for correct installation,
and safe and failure-free operation of a silo.

- Guidelines for designing foundation slabs

1 geotechnical conditions - when designing foundation slabs for BIN silos, local geotechnical conditions
should be considered,;

1 minimum thickness and shape of the slab:
for BIN10 silos i a 200 mm-thick, rectangular slab
for BIN20 to BIN100O silo range i a 300 mm (350 mm for BIN200) thick, octagonal slab;
for BIN1500 silos i a 300 mm-thick, circular or octagonal slab;

9 foundation load (grain in the silo plus the silo with the standard equipment):
for the BIN10i BIN10O silo range i up to 65 kPa,;
for the BIN2001 BIN1500 silo range i up to 135 kPa,;

9 minimum concrete class:
for the BIN101 BIN10O silo range (excluding BIN40 silos) i C16/20 (B20);
for the BIN4O0 silos and the BIN2001 BIN1500 silo range i C20/25 (B25);

1 reinforcement:

Reinforcement is a necessary component of the foundation slab and must be constructed in accordance
with the guidelines provided in the construction design for a relevant silo.
The investor is responsible for development of the construction design. The construction design,
considering the geotechnical conditions and geometrical guidelines from the BIN company (Figure 2
Figure 3
Figure 4), must be developed by a designer holding relevant licences;

- Conditions for foundation slab construction and acceptance

1 a topsoil layer and non-load bearing layers under the foundation slab must be removed,;

1 backfill the dug pit with sand laid in layers of ca. 30 cm and compacted to 1d=0.6i 0.7;

1 construct sand and cement bedding, class 7.51 10 MPa (substrate of B7.51 B10 lean concrete), 150 mm
thick;

1 draining holes must be drilled in the foundation slab, to drain water that may accumulated under the silo
floor;

1 for silos installed in a row or in a cluster, foundations of individual silos must be separated with expansion
joints;

1 when pouring concrete for foundation slabs, it is important to maintain the slab dimensions and to
correctly (horizontally) trowel the upper slab surface (a difference between the lowest and the highest
point on the foundation slab cannot exceed 10 mm), it is obligatory to vibrate the concrete;

1 acceptance of the foundation slabs in a presence of the installing team manager and an investor
representative is a prerequisite for starting silo installation;

1 when the foundation slab is not constructed correctly, installation of the silo may be cancelled;

1 foundation slabs must be constructed in such way that a difference between the slab surface and the
surrounding ground does not exceed 10 cm. When the difference between the slab surface and the
surrounding ground exceeds 10 cm, the investor is obliged to ensure an appropriate access level for the
side manhole, an external ladder, or stairs and other equipment installed on the silo. An appropriate
access level must be constructed in accordance with current legislation.

1 when a difference between the slab surface and the surface of the ground surrounding the slab exceeds
40 cm, the investor must ensure a temporary installation platform on the whole slab circumference;

1 the platform must be constructed in accordance with current legislation and be at least 60 cm wide;

1 when this platform is not provided, installation of the silo is not possible for safety reasons and technical
conditions;

1 BIN Sp. z o.0. shall not be held responsible for any silo damage and other damage resulting from
incorrect design and construction of the foundation slab.

Flat bottom silos BIN/Review 50 / 10.07.2025 / Page 14 of 61




00 1pc (00) 1 pe BIN 20 i BIN 40
sil o
si 1 ~\\ of 382 cn /,/ i \\
of 229 cm | of 318 cn \ / (00) 1 pc \\
1 1 / ' |
\ | /,/ il + |
\ i i ;
~_ | \ | /
S — L —— \‘\ | ’//
|_t70em_| so0em —
J7em 178om__| _126om
430cm
BIN 100
BIN 60
si |l ~ .i
of 535cm . R E sil ~
/,/ | \\\ \\\ of 446 crr | \\
VAN L / CCELRY
{. ,/ @'4/. | (00)5pcs ./ ! .
T —— 4 - 41 ------ L
\ \\ i ,/ '/ \‘ i ,l
N i /,/ / \, | /
\ \\ ! . / \ i /
\\ ~_ /’/ . o _
\\\ \% ’/// ‘\.__!_-/'
T | 207m | t46om
! 244em ! 173em 500cm
90cm
BIN 200 BIN 500
| |
sil ~ | ™~ /"'_fw!_“‘\“‘\‘
of 668cm . S . si | | ~.
. /—/ | . \\\ of 859cm ! .
’ | R TN N
/ /’% | ospesy / " ' A )
/ /' Z \ \ / N | (00) 4 pcs \\ \\\
B S Lo ﬂlrk__\,_ | ,/ ,/ d‘%; | . \
1 T T I i Vo
\\ \\ i I/ 1/ _-—!_-___é _________ —7— _________ é___-_'L-
NN | s/ Lo | I
N L T MR | /]
\\ — - / \ \ | ’ )
~ | e \\ \, i / /
"\-“____L_L_/_/— \ \\ | ,/ /
lI ‘\ \" i /'/ /J
| 2980m | ttem N ~ o Y
720cm N | s
\-\‘-___ ! -/‘/‘/
o
JBhem 272cm
930cm
MARKINGS

(0O0)= draining openings (drains)

Figure 2. Foundation slab characteristics for silos of the BIN10 to BIN500 type.
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Figure 3. Foundation slab characteristics for silos of the BIN1000 and BIN1500 type.
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Figure 4. Foundation slab characteristics for silos of the BIN1500 type (circular slab)

n) EMERGENCY DUCT

In silos of the BIN60 to BIN1500 type, an option for the emergency unloading is foreseen, through a special
emergency unloading duct. It is necessary when the inlet into the underfloor unloading device is blocked or
in the event of the failure of that device, when it is not possible to repair it in the loaded silo. The duct can be
used for inserting into the silo a conveyor to transport the material outside the silo. It should be installed on
the silo floor, near the internal ladder. All emergency ducts are made of hot-dip galvanised steel. The
emergency duct is not designed for normal unloading of the silo.

n) INTERNAL LADDER

The internal silo ladder is a vertical ladder with a fixed safety cage. It is fixed to the silo shell with special
supports. All silos equipped with the internal vertical ladder must also have a roof hatch. The internal ladder
provides access to the material (grain) in the silo through the roof hatch. The access is possible using a
special harness protecting from a fall from height, and when special precautions are observed.

p) SILO CONTROL MODULE MKS-100/2

The Silo Control Module is a device designated for BIN silos, and having a control and protective
function. MKS-100/2 may control and inform a user about a maximum acceptable filling of the silo with stored
material and whether access manholes to the silo are closed. The silo control module can be used to
connect machines, unloading/loading equipment or active ventilation, with a function for their control and
switch off to:

- secure against access to the silo interior during loading, unloading or active ventilation;

- prevent silo overfilling by switching the loading devices off at an appropriate time. Stopping of the loading
equipment after loading the silo does not prevent starting the silo unloading equipment.

g) MEASUREMENTS OF GRAIN TEMPERATURE IN THE SILO

The temperature of grain in the silo is one of the most important parameters informing about the grain
condition. The increase in the grain temperature indicates a significant intensity of biological processes,
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usually caused by too high moisture content in the grain. The temperature should be measured with an
electronic thermometer STW-100 (Figure 5) with a multi-point probe for temperature measurements of grain
stored in the silo (in its whole volume).

The STW-100 thermometer consists of two basic units: a temperature reader and a measuring probe.
Regardless of a humber and types of measuring probes, one reader is sufficient to operate all of them in all
cases. A reader is a device with a display, on which the user reads out the temperature on individual sensors
of the measuring probe. The measuring probe consists of temperature sensors spaced every 1 m along its

length. All sensors are connected with an electrical cable routed outside the silo and ending with a
connecting plug for connection of the temperature reader.

Temperature probe

Silo ofthe BIN type

Areas with higher grain temperatu

T T L T T T Ty

Figure 5. Design and a principle of operation for the STW-100 temperature sensor.

Regardless of the measuring method, when the temperature is found to be too high, immediately start airing
grain to reduce its temperature.

During temperature measurements stay on the internal ladder of the silo. It is forbidden
to climb onto the grain pile in the silo.

Selecting multipoint temperature probes TEMP_S_P for the BIN type silos

silo model temperature probe model

NBIN10, NBIN10W, NBIN20N, NBIN20, NBIN20R, NBIN20W, TEMP S P4
NBIN20WR, NBIN4ONS, NBIN40S, NBIN60, NBIN60R - -

NBIN20WW, NBIN4OWS, NBINAOWWS, NBIN60W, NBIN6OWR, TEMP S P6
NBIN100U, NBIN101U, NBIN10ORU, NBIN20ONU, - =

NBIN6OWW, NBIN100WU, NBIN101WU, NBIN10OWRU, NBIN200U, TEMP_S P8

NBIN200WU, NBIN1500_N, TEMP_S P10

NBIN500, NBIN501, NBIN1001, NBIN1500_P, TEMP_S P12

NBIN500W, NBIN501W, NBIN1001W, NBIN1500, NBIN1500_ W, TEMP_S P14
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r) EXTERNAL LADDER/SPIRAL STAIRS

Access to places of use and operation in upper parts of BIN silos is provided by installation of an external
ladder or a spiral staircase. The external ladder is a vertical ladder with a fixed safety cage, and provided with
a door preventing an accidental access to the ladder by unauthorised persons. The door securing the ladder
is adapted to installation of the limit switch stopping the equipment in the event the door is opened
accidentally. Higher silos are equipped with ladders with a landing. All ladder components are hot-dip
galvanised.

The spiral staircase is a solution alternative to the external ladder, ensuring access to places of use and
operation in upper parts of the silo. This is a ladder-type staircase, with two security railing, available for silos
of the BIN200, BIN500, BIN1000, and BIN1500 type. The staircase is provided with a security door, having
an identical function as in a case of ladders.

s) ROOF MANHOLE

The roof manhole with a platform and a security cover provides access to the upper part of the silo. The
manhole is a standard silo equipment. It is not allowed to install a roof manhole without an internal ladder.
When a roof manhole is installed in the silo, it must be provided with an external access. This access can be
ensure through an external ladder, a spiral staircase or indirectly through a service catwalk and roof stairs. All
silos manufactured by BIN are provided with an access to the inside in their upper part. All components of the
roof hatch and the silo cover are hot-dip galvanised.

t) ROOF STAIRS

Roof stairs are used to provide access from outside to devices and units in the top part of the silo roof. When
access to these places is ensured in other way, e.g., through a service catwalk or a relevant lifting equipment,
then installation of roof stairs is not required. Roof stairs can be installed on BIN silos, except BIN10, BIN20,
BIN40 and BING0O. Silos of the BIN1500 type are equipped with roof stairs with a landing. All stair components
are made of hot-dip galvanised steel.

u) SERVICE CATWALK/COLLAR PLATFORM

Service catwalks enable correct use and maintenance of silos, particularly when several silos are arranged in
a row. They belong to additional silo accessories. They ensure safe and convenient installation and operation
of various devices for grain transport. The catwalk structure is based on a system of profiles made of hot-dip
galvanised metal sheets. Service catwalks are intended to be installed on silos of the BIN60, BIN10O,
BIN200, BIN500, BIN1000, and BIN1500 type.

When installation of the service catwalk is not necessary then the collar platform can be used as a unit
ensuring access to equipment located in the top part of the roof. Collar platforms are intended to be installed
on silos of the BIN100, BIN200, BIN500, BIN1000, and BIN1500 type. Detailed information on BIN service
catwalks and possibilities to use them in silos is provided in the operating manual "BIN SERVICE
CATWALKS".
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w) LOADING INLET

All BIN silos are adapted to loading through special loading inlets. In larger silos of the BIN1500, BIN1000,
BIN500 and NBIN200WU type, loading can be done only through a central loading inlet (of ca. 200 mm in
diameter in NBIN200WU silos and of 300 mm in other listed silos), installed in the silo collar. In smaller silos,
of the BIN10, BIN20, BIN40, BIN60, BIN100, NBIN200ONU, and NBIN200U type, pneumatic loading through a
side loading inlet installed in the silo shell is acceptable. In silos of the BIN10, BIN20, BIN40, BIN60, BIN100,
NBIN200NU, and NBIN200U type, the central loading inlet (of ca. 200 mm in diameter) installed in the silo
collar or a side loading inlet installed in the silo shell can be used. Furthermore, the loading inlet of 200 mm in
diameter can be equipped with a hopper with a hatch for closing and opening of the hatch from the ground
level using the control line. This solution is particularly useful when mobile loading equipment, temporarily
connected to the silo, is used. It does not require providing means of access to connect the conveyor to the
silo. When the central loading inlet is used, the silo can be filled with stored material to its maximum loading
capacity.
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Figure 9. A diagram showing a central loading inlet together with conditions and options for connecting

loading equipment to the collar in silos of the BIN500, BIN1000 and BIN1500 type with the collar
platform installed.

Figure 10 A diagram showing a central loading inlet together with conditions and options for connecting
loading equipment to the collar of silos of the BIN10, BIN20, BIN40 and BING0O type.
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Figure 11 A diagram showing a central loading inlet together with conditions and options for connecting
loading equipment to the collar of silos of the BIN100 and BIN200 type.

Figure 12 A diagram showing a central loading inlet of 200 mm in diameter equipped with a hopper with a
flap for closing and opening of the inlet from the ground level.
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y) SUCTION FAN

A radial suction fan with a side outlet is an additional equipment in the BIN silos. It is designated for
ventilation of a space above grain stored in the silo. During the technological process of storage of corn and
maize grain, and oilseeds, contaminations are formed in the air being in a direct contact with stored material.
Usually, the air is contaminated with excessive water, various dust, and similar. To improve safe storage
conditions in the silos the contaminated air must be removed. Silo ventilation is also recommended during
loading and unloading, and cleaning of the silo. The fan should be installed using a special duct in the upper
part of the silo. It is recommended to construct an electrical system in such a way that the exhaust fan is
switched on simultaneously, each time when loading and/or unloading equipment, as well as active grain
ventilation is switched on. Ventilation should be conducted throughout the grain loading, unloading or active
ventilation. When the exhaust fan is used this way, accumulation of large quantities of dust in the silo is
limited.

Basic technical characteristics of the suction fan: type WVPKH-250, power supply 3~, engine power 0.55 kW,
engine rotations 1380 rpm, engine current 1.5 A, max. capacity 4040 m3/h, weight 25 kg.

suction fan fan duct
BIN silo
(o))
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©
N
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Figure 13. A suction fan can be installed in silos of the BIN10, BIN20, BIN40, BIN60, BIN100 and
BIN200 type.
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Figure 14. A suction fan installed on silos of the BIN500, BIN1000, and BIN1500 type.
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Figure 15. Construction diagram for the BIN10 silos (model: NBIN10 and NBIN10W)
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Figure 16. Construction diagram for the BIN20 silos (model: NBIN20 and NBIN20R)
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Figure 17. Construction diagram for the BIN20 silos (model: NBIN20N, NBIN20WR, NBIN20W and NBIN20WW)
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Figure 18. Construction diagram for the BIN40 silos (model: NBIN4ONS, NBIN40S, NBIN40OWS and NBIN4AOWWS)
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Figure 19. Construction diagram for the BING0 silos (model: NBIN60, NBIN60OR, NBIN60W, NBIN6OWW,
and NBIN60WR)
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Figure 20. Construction diagram for the BIN100 silos (model: NBIN100U, NBIN101U, NBIN10ORU, NBIN10OWU,
NBIN101WU, and NBIN10OWRU)
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Figure 21. Construction diagram for the BIN200 silos (model: NBIN200NU, NBIN200U, NBIN200WU)
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Figure 22. Construction diagram for the BIN500 silos (model: NBIN500, NBIN501)
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