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~ Seed Processing - Why? A

1.

2.

3.

4,

5.

Complete separation:

® Removal of all contaminating or undesirable material from the

seed and improve appearance/uniformity
Minimum seed loss:

® Keep good seed loss at a minimum
Upgrading quality:

® Removal of bad, injured, or low quality cropseed

* Add protective or remove moisture to maintain seed quality
Efficiency:

® Highest capacity with effectiveness of separation
Minimum labor requirement:

e [aboris direct operating cost and not recoverable
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“Seed” vs “Grain”

Planted and reproduce

Embryonic structure is critical
Germination, purity, health, and vigor

Slow drying to minimize heat damage

Chemical treatment to maintain quality

Consumption & industry

Dry matter, foreign material, MC%
POS (Protein, Oil, Starch), and fiber
Fast drying to save cost

Hardly any chemical treatment

Soldby: ' T -
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" Flow Diagram for Seed Processing

® Limiting mechanical damage:

* Reduce speed (RPM)! Harvest
® Avoid at partial capacity v v
. . . . Holding Bin Treating
® Avoid varietal contamination
v v
e Maintain quahty in storage: Pre- J—
L ) ) Cleaning
® [imit incoming moisture I 1
e [imit FM or damaged seeds Cleaning T
® Pre-clean seed before storage 1 I
< .
* Properly aerate Epa;’t'c’" shipping
e Careful drying to reach safe MC | YPp8rading 1
Grower
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” Basis of Separation: h

® Seed processing is based on differences in physical properties
between the desirable seed and the contaminating weed,

other crop seeds or foreign material

¢ The “difference” can bein:
e SIZE
e LENGTH
e WIDTH/THICKNESS
e WEIGHT/SPECIFIC GRAVITY/TESTWEIGHT
e SHAPEAND SURFACETEXTURE
e COLOR
e OTHERS??




" Basic of Separation - Size A

® Size is the most common difference among seeds, and
between seed and undesirable material

® The air-screen cleaner uses a series of perforated sheet metal
or woven wire screens to separate seed of different sizes

e Seed size distribution and screen selection
* Two types of screen sizing are made:

e SCALPING - Oversize material is removed

e SIFTING — Undersize material is removed

® A series of scalping and sifting operations remove all material

larger or smaller than the crop seed

® Factors effect “Screen efficiency” and“Capacity”

® Openings, feed rate, slope, andRPM

.....
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Basic of Separation - Length h

* Length differences are common among crop seed and weed seed,

and are frequently used to upgrade and improve quality

* Both the indented cylinder (A) and the disc separator (B) make

length separations.

A. Indented cylinder B. Disc separator




4 Basic of Operation - Width/Thickness A

e Width and thickness are special size dimensions used in
operations such as sizing seed corn into specific widths and

thickness for space—planting

® Thickness separations are made by turning the seed on edge
or standing it on end to present its thickness dimension to

perforations of specific size (A) cylinder

e Width separations are made by round-hole perforations at

the cup-like depressions in cylinder (B)

A. Slot-hole cylinder B. Round-hole cylinder




/" Basic of Separation - Weight

® Many seeds differ in weight, specific gravity, or test weight

e Weicht or specific oravity is the effective separation principal in
& P g y P P P

the air-blast separation in air-screen machines (lerminal Velocity?)

* Gravity separator, stoner, and the aspirator are all designed to
make specific separations by differences in weight or specific

gravity of seed (Fluidization? Specific Gravity of water=?)
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Gravity Separator Stoner Aspirator







4 Basic of Separation - Shape & Texture N

® Spiral separator is designed especially to separate round
from flattened seed or round whole seed from the splits
* A simple vertical series of spirals ﬂights to allow seeds to

roll or slide down by gravity. Round one will roll over the

inclined edge of the inner ﬂight of spirals

e Relative roughness or smoothness of the seed coat —

surface texture — is a common difference between seeds.

® The roll or dodder mill, the draper belt , the magnetic
separator, the buckhorn machine and vibrator
separator all effect separations of seeds differing in

surface texture

@
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Basic of Separation — Color

Many seeds differ in color or reflectivity. Color
separations are used more and more in processing,

particularly with the larger crop seeds

Electronic color sorters make color separations.
These machines present each seed to electronic
sensing devices which compare the seed with an
electronic pattern or a given color background. If
the seed is color hue or reflectivity is acceptable, it
is allowed to continue to a discharge spout. Seeds
not in the acceptable range of color hue or
reflectivity are divided from the main stream by

compressed air or other devices.

Sorting for Cerea
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Pre-Cleaning and

Air-Screen Cleaning
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Pre-Cleaning Operation

s

After deaning

Before cleaning

Before harvest

17
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~ Pre-Cleaning Operation:

0 Why?
s Enough trash is removed to permit bulk storage and processing
2 Seed feed more evenly through down-streamequipment
=0 High moisture, green material is removed decreasing timeand

cost of drying

= Removal of bulk of trash permits finer top screensto be used
resulting in precise separations

= Cleaning machines are more efficient

x>Most commonly done by ascalper
x> Whatisa scalper?

@
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Pre-Cleaning Operation:

Pre-cleaning air-screen cleaner; is
designed for high capacity pre-cleaning
andmarket cleaning of seeds.This model
is designed for effective removal of light,
large, and small waste. It begins with two
screens thatallow the top screen always
serves asascalper and the bottom screen
functionsas a sifter.

Open Circuit
Scalper Aspirator
Prodect
Inlet ¢ Dicherge
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Aspirator can be used with scalper for both
before and/or after product enters to pre-
cleaning cleaner: It is also designed for high
capacity removal of trash from seed.




~ Pre-Cleaning Operation: 1,500 ACChina
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Pre-Cleaning Operation:

= Debeaders:

= Huller-Scarifier

FEED CONTROL

FEED HOPPER

HULLING _

SEED SETTLING
CHAMBER

\
SPEED
VARIABLE SPEED L X\ apitseTMENT

<< \LAIR CONTROL
ADJUSTMENT

Seeds with awns, hairs or other chaffy
appendages reduce flowability in cleaning
equipment

[t removes these unwanted appendages
with rotary and beatingarms

Removes hull or pods and scarifies hard
seeds

Throws seed against sandpaperor
rubber concaves

Harsh process with potential for seed

damage

Y,
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" Products after Pre-Cleaning:

legal to saleas &l - Germination, purity, health, and vigor
* Air-Screen Separator is the most common machine in the seed
processing operation
* It combines the principles of screen and air separation. This

combination of principles separates the over/under size and
fine/light debris from the seed




Air-Screen Cleaning

= Basic machine in most seed processing plants

x> Combines air separation with sieve operations

= Based on differencesin size and weight of seeds

= Three cleaning elements:
= Aspiration: Removal of Jight material from the seeds
zoScalping: Removal of ouersze material from seeds
o Sifting: Removal of undeisze material from seeds
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: Air-Screen Cleaning - AIR A
=4 * Theairseparation is based upon
the terminal velocity difference of
material |
* Thelight material is removed from
? the seed by air flow since it has
| smaller terminal velocity
=N k7 | ) I * How to measure ‘Terminal
it T 1= Vidoy ?
I bt Me7on ——
‘5{47‘7 ML - 1 F-air
3 f_v — _‘ >, T T [ ]
Air Separation, 1,500 AC China ':‘:/ " —
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~Air-Screen Cleaning - AIR

Air Flow control :
(Damper)

Upper-Air Lifting
L

Lower-Air Lifting

T
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~Air-Screen Cleaning - SCREENING

* Scalping: Good seedsare dropped through screen
openings, larger material carried over screen

Scolping

DAL ol =
s o & -
-1 e B

W._g-

» - Sifting: Good seeds ride over screens while small
seeds drop through screen and moved to separate
spout by shoe bottom

Screen Separation, 1500AC, China




" AirScreen Cleaning - Cleaner

A 5T/H 2-Air, 5-Screen
Air-Screen Cleaner

Modern Air-Screen Cleaner

bcreen Separation

Y,

(c) Seed




Air-Screen Cleaning - Clean seed flow

l-' Scalping == Sifting

it £201 Rough
Dirt, Small Weed <<.ZN\Graded
Seeds and Trash i3 Seed
' Shnveled Seed, Weed Seed,
and Trash

(c) Seed




= Shape:

OBLONG HOLES

o

3764 x 514

. TRIANGLE HOLES

964 or S W 11/64 or 8}5 ¥

ROUND HOLES a n

1/25 10/64
WIRE MESH
3x14 18 %= 18 -
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Air-Screen Cleaning - Screen Selection

w Size:

PERFORATED METAL SHEET
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4 Air-Screen Cleaning - Screen Selection

= Screen must be selected according to the shape of the crop seed
being deaned -

s Round seeds: A round-hole top screen andaslotted bottom screen are
generally used to clean round-shaped seeds. The round-hole top
screen prevents straw; trash, pods and other large andlong material
(bolts/nuts, tols) from dropping through while the slotted bottom
screen drops broken seeds and weed seeds thinner than the round crop
seeds.

= 0blong seeds: An oblong top screen and an oblong bottom screen are
generally used to clean long seeds.(how?)

s Lens-shaped seeds: An oblong top screen and around-hole bottom
screen are generally used to clean lens-shaped seeds.

@
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Air-Screen Cleaning - Screen Selection

= Screen size must be selected according to the result from hand-
screen analysis. The bottom line is that to remove mostof
undesirable material without losing too much good seeds

= The shape of hand-screen should match the screen on themachine

@ Howmuch to cut??

Under-Size Over-Size
(Sifting) 2-5% (Scalping)
as 2SS -S X +S +2S +3S




Air-Screen Cleaning - Adjustments A

= Rate of feed: Although the feed gate on afeed hopperis adjustable
for large changes of rate of feed, the basic adjustment is made by
increasing or decreasing the speed of the feed roll

= Screen knockers and tappers: An adjustable knocker or tappers that
slightly tap the screens which vibrates screens so that seeds will pass

through close and small openings, and will jarloose long weed
seeds that wedge so tightly in the perforations thatthe brushes cn  t
remove them

= Upper and lower air suction:The suction is regulated byan
adjustable damper in the air passage

= Variable screen shake:This permit the operator to adjust the
screen vibration speed from slow to very rapid

s Screen pitch: Common range in pitch adjustment is from 4 to 20

degrees

\’ Y,
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Air-Screen Cleaning - Installation

= [t should be installed properly on and securely fastened to afirm
foundation.

= Proper air ducting from the cleaner is extremely important.
Sharp turns, improper junctions, poor connections and poor
collectors all contribute to poor air separations in a cleaner.
Improper air exhaust also causes avery dirty, dusty plant

= A good system to managegood seedsand different discards —both
air-lifting and screening products.

2 Operator safety and friendly environment!

= Computerized Air-Screen Cleaner (Dr. Syy  sUS patent)---.

Dr. Sy sUS Patent on Automation of Air-Screen Cleaner- 1991

Y,

(c) Seed
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Basic of Separation:
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PDOLANNEXE A. PRODUCT COST ANALYSIS REPORT TEMPLATE

Prepared by:

Date:

Crop:

Variety or hybrid:

Parents (if applicable):

Grower premium:

Bag:

Conditioning:

Treatment:

Labels:

Basic seed:

Bag pallet:

Royalties:

Re-bagging:

Seed transport:

Sales:

Advertising:

Certification/Inspection:

Cleanout:

Interest:

Other direct costs:

Total product cost:

122

Section 2. Operational Procedures

Procedures
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PDOLANNEXE B. SELLING PRICE LIST BY VOLUMELOCATION TEMPLATE

Version number:

Form number:

Date:
Crop: Variety:
Base price/ton: Weight: Sales zone:

Weight discount (1):

Price increment by location (2):

1) Weight discounts

AGRO-DEALER DISCOUNT

From To %
1 10 1%
11 20 2%
21 30 3%
31 40 4%
41 50 5%
51 60 6%
61 70 7%
71 80 8%
81 90 9%

2) Price increment by location®

ZONE INCREMENT |

1 0% .
2and 3 0:.5%

4 1.2%

5 2.0%

6 2.6%

*Location increments to be determined by
considering distance and accessibility ofroads.

Procedures

Section 2. Operational Procedures
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PDOLANNEXE C. PRICEANALYSIS REPORT TEMPLATE

TOTAL PRODUCT COST (from PDO1 Annexe A): S

OTHER COSTS:

— Carryover costs S
(interest, storage, re-conditioning)

— Managementoverhead S
(salaries, rent, training)

— Financial overhead S
(interest on investment and capital)

TOTAL COSTS: (Total Product Cost + Other Costs) S
Total Income: Base Price/ton x Number of tons S
(from PDO1 Annexe B)

Gross Profit: S
Taxes: S
NET PROFIT: (Gross Profit minus Taxes) | S

k o Section 2. Operational Procedures Procedures /
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SCO01 ANNEXE B. SAMPLING CARD TEMPLATE

Crop species:

Variety:

Field number:

Seed lot number assigned:

Contract Grower:

Class: O Pre-basic
O Basic
O Certified (1st generation)
O Certified (2nd generation)

Seed lot total weight at reception (Kg):

Seed lot total weight after conditioning (Kg): Number of bags in seed lot:

Weight per bag (Kg):

Number of certified seed tags requested: Seed lot storage location:

Sampler:

Signature Date

Conditioning Plant Leader:

Signature Date

94 Procedures
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SC01 ANNEXE D. SEED CONDITIONING OPERATION TEMPLATE

Crop:

Variety:

Field number:

Lot number:

Contract Grower:

Initial weight (kg):

Final weight (kg):

Final number of bags:

Pre-cleaning discards (kg):

Drying notes:

Moisture content reduced from % to %

Cleaning discards (kg):

Treatment material name and amount:

Labeling number of tags from tag number to tag number___:

Storage location number:

Additional remarks:

Conditioning Plant Leader:

Signature Date

Production and Quality Manager:

Signature Date

Procedures /
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SCO01 ANNEXE C. SEED LABORATORY TESTING REPORT TEMPLATE

Crop:

Variety name:

Lot number:

Sample number:

Tests requested:

Contract Grower:

Date sample received: Date tests concluded:
Signature: Signature:

Test results

Purity: Germination:

Moisture: Stress:

Seed health:
Remarks:

Production and Quality Manager:

Signature Date

95
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SCO01 ANNEXE A. SEED RECEIPT AT CONDITIONING PLANT TEMPLATE

Receiit number:

Contract Grower information
Name:

Address:

Field location:

Production in hectares: [ . |

Crop:

Variety:

Class of seed:

Planting date:

Harvest date:

Weight: | i

Moisture content:

Notes:

Conditioning Plant Leader:

Signature Date

K Procedures Section 2. Operational Procedures 93
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Sizing and Texture/Surface Separation
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Sizing and Texture/Surface Separation

* Size between different crops and seed quality

Ouel UslocFat
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~ Sizing - Width and Thickness

e Width and thickness separators are commonly referred to as

¢ b C o b
raders’ or sizers
g

® The separation is similar to, but generally more accurate
than, the separation performed on the screens inAir-Screen
Cleaner

® "Two principles apply:

® Seeds are sized for width by using round-hole screen openings

® Seeds are sized for thickness by using slotted screen openings
‘l’ : roy ,

(cy Seed



~ Sizing - Width Separator

® The indented round hole screen is used
for width sizing, and ditfers from the
perforated round hole screens used in
air-screen cleaner in that the hole is

ringed by a ‘seat’. Why?

of the hole, it passes through and is
termed a ‘through’. Conversely, the

wider seed is termed‘over’

® Machine fraction and total fraction:
° Through % = 100*Through/ Total
® Through (Size) % ofTotal

(cy Seed



~Sizing - Width Separator ™

Flat Screen Separator -Vibration Cylindrical Screen Separator - Rotation




Flat Screen Separator -Vibration Cylindrical Screen Separator - Rotation

(cy Seed



” Sizing - Length Separator A

o Length separators are specifically
designed to effect separations of

particles differing in length

° Cylinder and disk separators are
machines to separate seed on a pure

length difference basis

e Both machines effect this separation by
lifting the short particles out of a
mixture containing both log and short

particles

© Efficiency of length separation?

- /

(cy Seed




~Sizing - Length Separator/Cylinder

A: Indented Cylinder
B: Short

C:Long

D: Mixture

long rejected material out of the cylinder. Interior surface
of cylinder is shown at right. '

Indent sizes are listed in 64ths of an inch and come in a wide
range. For example, a cylinder designated by the ‘
number 22 has indents 22/64th inch in diameter. There are no
other figures or letters used to describe the indents. Also, there
is no way to determine the shape or depth of the indent from the
number. Examples of cylinder sizes used for some separations
are given in an accompanying table.

Receiving trough: The receiving trough is a device to receive

the liftings. The configuration of the receiving trough varies

from machine +n marhina hnt ite fiinAtinn ramaine tha came

\
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/Sizing - Length Separator/Disk

DISC /oA
SEPARATOR SECTION .

Figure D15, Face and cross-section of a single dis¢.

~ lifting edge of the pocket (the bottom of the pocket is cup-
shaped) so they tip out of the pocket.

The letter designation "V" is always followed by a number,
such as V4, V5 1/2 or V6. The number indicates the width
dimension in millimeters, i.e., a pocket designated as V4
is a pocket with a round lifting edge which is 4 mm. wide.
"V" pockets seldom exceed 6 millimeters in width.

LT ouy

e

—

Uvo«uo,,, ore

Type of disc pockets:V, R, and S

K (cy Seed /




: Texture/Surface Separation

* Texture separator will separate

mixtures of crop seed and

contaminants that differ in

Surface texture e F4. Cros s-sectiox.l of a pair of rolls illustrating

movement of rough seed over rolls.

* Rough-surtfaced, irregular

eed must contact the velvet so all rough seed can be
of the mixture. Over-feeding will flood the rolls, or crowd

Contaminants _ Seed or inert | tween the rolls and the shield and interfere with free move-

ridual particles. This red}y‘.eg {he percentace of roneh esad

\

material — are separated from

h ; h _f d | DRAPER—" R
the mass ol smooth surfaced, FLAT OR ROUGH ROUND OR SMOOTH |40

SEED SEED °

regular shaped crop seed

* Roller or belt covered with

* Figure F8. Schematic view of inclined draper illustrating
principle of separation. '

velvet fabric can be used

ing device which distributes seed in a thin layer across the
. of the moving inclined draper belt at a point near the center of it:
dimension. As the bhelt travels un-hill. the ronind or emooth ceed

/
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~ Texture/Surface Separation ™

* Texture separator is a finishing machine and shall be used on seed that
have already been processed on air-screen cleaner or other machines.

* There are used to clean smooth seed such as clovers, alfalfa and beans
that are contaminated with rough surface weed seed, immature seeds
that are wrinkled or shriveled, broken, chipped or damaged seed that
have irregular surfaces, and rough and irregular shaped inert material.

. Examples of some separations made on texture separator:

Crop Seed Contaminant Removed by Roll Mill
Crimson Clover Cutleaf Cranesbill, Dock
Alsike Clover Timothy
"Whole Seed Broken Seed
Beans | Dirt Clods |
Vetch | Wild Winter Peas
Hulled Lespedeza Unhulled Lespedeza
Clovers . Sorrel, Peppergrass, Foxtail

Catchfly, Mustard, Cockle,
Wild Carrot

& (cy Seed /
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Gravity Separation
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Gravity Separation - Gravity Table

* Undesirable seed and contaminants are often so similar to
the ‘@ml seeds in size, shape, and surface textures that
efficient separations cannot be achieved.

 Contaminating seeds or materials differing from the crop
seed in test Weight or specific gravity can be separated with a
Gravity Separator/Table.

i _
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. Gravity Separation - Fluidization
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Gravity Separation - Principles

wFluidization (WatervsAir?): Mixture is vertically stratified
sothat the heavier seedsare at the bottom and the lighter seeds
are at thetop.

Bubbling
(Too muchair)

Air gate
(Open)

(©) Seed




Gravity Separation - Principles

soSeparation: The light seedsare fluidized on acushion of air
andflow almostlike aliquid, they flow toward the discharge

end because of the downhill slope. And the heavier seeds
move uphill with deck motion.




Gravity Separation - Rules

=oRule 1. Particles of the same size but differing slightly in
specific gravities can be separated.

HEAVY LIGHT

0000000 O OCOOOOOOO

=oRule 2. Particles of the samespecific gravities but differing in

the size will be graded according to the size of theparticles.

oRule 3. Particles differing in specific gravities and also
differing in size cannot be efficiently separated!

0000000000000

(©) Seed
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Gravity Separation - Machine

1. Feed hopper

7. Seed Discharge System .
argeoyste 2. Porous Deck

3. Air Chest

4. Base and Frame

5. Fan(s)

6. Drive System

- (0) Seed




Gravity Separation - Parts

1. Feed Hopper: Seed flow from a surge binto a feed hopper
which meters auniform stream of seed onto the corner of
the deck opposite the discharge side. The feed hopperis
adjustable for different feed rates.

2. Porous Deck:The deck is a lightweight removable and
interchangeable frame which provides the surface on which
seedsare separated. The deck is covered with aporous
material such as cloth, wire screen, perforated sheet which
allows air to pass through.




: Gravity Separation - Parts

3.

Air Chest: Itis an airtight, shallow; boxlike plenum
chambermounted inside the frame and beneath the deck.
Air pressure built upin the air chest forces air up through
the porous deck.

Base and Frame:The base section is bolted to a solid
foundation to keep the machine from shaking (walking
machine?) The frame provides structural supportfor all
other parts of the machine




Gravity Separation - Parts

5. Fan(s): One or more fanspull air from outside the machine and
force it into the air chest. Pressure and vacuum gravity separators
operate on the same principle, butthefan is mounted

(where?)

6. Drive System:The upper part of the air chest to which the deck is
attached is mounted on rockers which allows it to rock back and
forth with the deck. The speed of the motion can be controlled
by avariable speed drive.

7. Discharge System:The banking rails
hold the seeds on the deck until they
reach the dischargeend.




: Gravity Separation - Controls

FIGURE &

LEFT HAND MODEL

1. Feed Rate Control 5. Side Tilt Clamping Knob
2. End Raise Control 6. “More Speed” Control Knob
3. Clamping Knob, End Ralse 7. “More Air” control Knob

4._ Side Tilt Adjustment Handle

- sl




~ Qravity Separation - Adjustments A

R,

' ' ?:':“- 4 ifi’

B e s




~ Gravity Separation - Adjustments ™

Same separation results can be achieved with differentadjustments, it is anART!

Rectangular, Multiple Fans Trapezoidal, Adj. Pitch Posts
- Feed Rate
+ Air Volume Feed Rate
« Eccentric Speed * Air Volume
* Deck Side Slope * Eccentric Speed
« Deck End Slope .
«  Variable Airflow Levels * Deck Elevation
- Discharge Dividers * Deck Run-off
* Feed, End, and Cull Post
Pitch

« Discharge Dividers

 Eccentric Displacement is also
adjustable on a few machines,
and is used to help compensate
for seed size variations




Gravity Separation - Deck Surface

« Deck surface is critical for traction
needed to convey seed up deck slope

» Deck opening size must prevent
plugging of deck openings
« Use Proper Mesh Size for Product
« 8 or 10 Mesh - large seeds
« 12 mesh — soybean/wheat
« 16 mesh — small grains
« 30 mesh — small seeds
* Cloth deck — very small seeds

« Urethane coatings for large seeds

. High Wear Applications
» Better Traction, Lower Shake Speed

« Riffle strips may be
used for large seeds

(Q) Seed /
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Gravity Separation - ISU Video
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Seed Plant Design
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" Seed Plant Design - List of Equip.

Seed Processing Operation

CrOp Descrlptlon Shelling or |Pre-clean |Pre-clean|Debeard or | Air Screen | Spiral |Indentor | Sizing
Drying | Threshing Cleaner | orBelt (w/t) |Polisher|Destoner | Separator | Sorter |Treater

Corn (Maize)
Beans
Groundnut

Cow Peas

Millet

Grain Sorghum

Wheat

Sunflower

Spider Plant

Solanum (African nightshade)
Crotalaria

amaranthus

Urgent Need:
Optional / Future:
Food Grade Only:

™

/
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Seed Plant Design - Freehand drawing
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Seed Plant Design -  Flow Diagram

Flow Diagram for Seed Cleaning Opeation

| A 44 7
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Seed Plant Design - Equipment Layout
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Side View

Vertical

AEET

Diagram II ( The foundation requirements of building)

, | ' Ground

The outdoor dust

-

View collector area -
L]
¥
= . ‘
= The dotted line is the area of equipment
L . =
Feed end Discharge -
end
- - H L]
Requirement
S Complete set -of equipment area of size: Length20000mm, Width: 3780mm, Height: 514 0mm.
— — —1 1. The length direction: Feed end and the discharge end of the best for 3000 mm distance, i 3 <l
to facilitate the import and export of plant seeds, so at least not less than 26 metres
in length.
2. The width and height direction: At a distance of 2.7 meters wall, The height shall not
be less than 5.5 metres (Bucket clevator 5.14 meters high, must set aside repair space).
3. The ground, pit, outdoor dust collector ground for pouring cement ground, the ground is
required to be smooth, cement thickness more than 150 mm, the minimum of not less than
120 mm.

Hi3K: Requirement

B EW S5 R sE N Complete set of equipment area of size:
Lenght20000mm, Width:3780mm, Height : 5140mm.

1. K J/7A The lengthdirection

MR\ i DA S Hi i i 4 T EE 3000 22K A BERE, AT (A v itz th, b

I B K HER DRI T 26 K .

Feed end and the discharge end of the best for 3000 mm distance, to facilitate the
import and export of plant seeds, so at least not less than

26 metres in length.

2. WEJMAEE The width and height direction

I R EASE/NT 6 K. Plant width shall be not less than 6 metres fEFEEELGL 2.7
KA, FEARNT 5.5 K (BRI 5. 14 K, DATEHERYE B2

At a distance of 2.7 meters wall, The height shall not be less than 5.5 metres
(Bucket elevator 5.14 meters high, must set aside repair space)




Side View

Vertical View

lef
wall

3. M. HubT. SAMERANGSHUE EOROYK IR GRS RI I, MR R, KR
JEREAE 150 22K DAL, HRAIRATHET 120 ZK.
The ground, pit, outdoor dust collectorground for pouring cement ground, the ground is required to be
smooth, cement thickness more than 150 mm, the minimum of not less
than 120 mm.
NEE=

Diagram III (The air outlet position of the pit and the wall)

p ==

Pit =
i
H
N || XA 5060 -
The outdoor dust }
collector area
Wall
1
Reguirement
T The pit initiation edge distance left wall distance by the users
= AN themselves to determine. The center line of pit distance wall 2700 mm,
| pit around float with cement, 2000 mm long, 1520 mm wide, pit ground
L =| cement pouring, pouring 150 mm thickness (shall not be less than 120 mm
Feed end i thickness), casting after the completion of the depth of the pit is 1800
mm.
The first air outlet of size 500 mm x 500 mm, The air outlet vertical
_userself center line distance pit initiation edge of 2690 mm, 3280 mm from the
determine ground horizontal center 1ine.

The second air outlet size is 800 mm x 800 mm, The air ocoutlet center line
from the first outlet center 5250 mm, 4470 mm from the ground horizontal

center line.
The outdoor dust collector ground to 150 mm thick (minimum of not less
than 120 mm) cement pouring, pouring completed with indoor ground level.

BE3K: Requirement MuBACLRUEEE ARGIEE B - B OHE, bt OLIEERD 2700 =
*, Hb

TR KSR )G, K 2000 22K, 55 1520 22K Hubuhm /KR Beak, BEs

JEFE 150 =K (/AN T 120 22K , BHEREHITARE N 1800 ZXK.  F—AHIO M
RPN 500 =K X500 =K, HKOEE A OB bTiiEd 2690 =K, KPrORiE s
HTH] 3280 =K,




The pit initiation edge distance left wall distance by the users themselves to
determine. The center line of pit distance wall 2700 mm, pit around float with
cement, 2000 mm long, 1520 mm wide, pit ground cement pouring, pouring 150 mm
thickness (shall not be less than 120 mm thickness), casting after the completion of
the depth of the pit is 1800 mm.

The first air outlet of size 500 mm x 500 mm, The air outlet vertical center line distance
pit initiation edge of 2690 mm, 3280 mm from the ground horizontal center line.
FETAH KBRSy 800 2K X800 2K, HI K H OB B S =t XUty 5250 22K, /K
S 2R B B HRTHT 4470 22K

The second air outlet size is 800 mm x 800 mm, The air outlet center line from the
first outlet center 5250 mm, 4470 mm from the ground horizontal center line
FEANRAARTE 150 ZKE (/RN T 120 =2K) KEHEF, BERTEKREE A FF.
The outdoor dust collector ground to 150 mm thick (minimum of not less than 120 mm)
cement pouring, pouring completed with indoor ground level.




Seed Treating Equipment
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Seed Treating Equipment

= The application of seed treatment materials is aspecialized
operation and is usually thelaststepinseed processing,

= Treatment materials are applied as dusts, slurries, or liquids.

= The equipment used to apply chemicals to seed are classed as
seed treaters and the design can be dl\nded into Continuous
'1Treatlng

(©) Seed




Seed Treating Equipment - Treatment

= Common Seed Treatment Products:

o Fungicides
s Insecticides

x> Nematicide
S

w Avicides

x> Chemical Forms
x> Powder (Dust)
2o Slurry

(Suspension)
soLiquid film coating

= Polymers

> [noculant
S

xColorants
@ Others?

** Treated seed MUST be

colored andlabeled to distinguish
it from seed intended for human
or animal consumption!!

(©) Seed




~ Seed Treating Equipment - Safety

= Protective Gloves— Chemicals

o Minimum 14 mil Thickness
DO NOT USE disposable Latex gloves

2 Goggles — Splash & Dust Protection

s Standard safety glasses are NOT adequate -—nm‘,

= Face Shield— Eye & Face Protection
w2 Typically used in addition to goggles

x> Respirator
o Must be rated for chemical type in use

s Periodicfit test and employee physicals may

be required for many applications

osd S




~ Seed Treating Equipment - Designs

2 Continuous Flow System:

= Apply treatment at a predefined rate to the
continuous flow of seed.

=0 High capacity.
s Low to medium application rates.
= Single treatment chemical layer:

= Batch System:

w]t delivers apredetermined bafch size into a
mixing chamber.

o Low capacity.
= High chemical application rates.
s Flexible — multiple chemical layers.




e
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Seed Treating Equipment - Elements
=A closed treating system, batch or continuous, consistof

five process elements:

1. Storage and transfer
2. Delivery and metering of seed

3. Delivery and application of treatment
4. Mixing and blending
5

Internal Metering Seed Wheel
1 . Chemical Tank with Agitation
DuSt Contalnment InfermlAtomizee and Closed Calibration
L)

anel Mixing Drum
I X ‘ ﬂ Dust Evac Port

Discharge

. Delivery P
(c) Seed Scien SR




Seed Treating Equipment - Elements

= 1. Storage and transfer:
2 Seed — Holding bin
= Chemical — Bulk container; transfer pump, and mixing tank

Internal Metering Seed Wheel

Chemical Tank with Agitation

Internal Atomizer oo
and Closed Calibration

Mixing Drum




Seed Treating Equipment -
Elements

2. Delivery and metering of seed:

Seed Metering Systems

Gravity Operated Weigh Pans with
Adjustable Counterweight Arm
Computerized Inline or Belt Scales
Volumetric Rotating Seed Wheel

IOWA STATE UNIVERSITY
Seed Science Center




Seed Treating Equipment - A

Element
=3. Delivery and application of treatment:

Weigh Arm Chemical Cps
Volumetric Rotary Discs

Variable Speed Metering Pumps
“Loss in Weight” Batch Scales

IOWA STATE UNIVERSITY
Seed Sci Cent
ed Science Center . /




~ Seed Treating Equipment -
Element

4. Mixing and blending:

Mixing Drum Mixing Drum Mixing Bowl

(shown with treating head) (view inside drum) (shown inside CBT Bowl)

* Primary Mixing: Direct application to seed
* Secondary Mixing: Seed contact transfer; blending action effects
 Dryingand absorption: Ambient or artificial drying equipment

- s
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Seed Treating Equipment -
Element

&

Dust Evacuation Port

Fan/Blower Motor

(c) Seed




 Seed Treating Equipment - Calibration

Weigh Arm Calibration Example

babel Rate Range: 10-12 Fluid Oz/Cwt
e€onverted Range: 296-355.2 CC/Cwt
drip Count for 100 Ibs = 20 Trips/Cwt

Seed/trip: 100 Lb 1Cwt 5Lb
1 Cwt 20 Trlp Trip

€up Size: 296 cc 1Cwt  14.8CC
1 Cwt 2() Trlp Trip

355.2 CC 1Cwt 17.8CC
1 Cwt 20 Trlp Trip

€hemical Cup Size: 15 CC/Cup
[OWA STATE UNIVERSITY

Seed Science Center

- osd S




~ Seed Treating Equipment - On Farm

229

Figure J 6. The application of seed treatment during
conveying of seed.

, 822

ROTARY SEED TREATER

Woopen Heap-71 NAILS OR SCREWS

Two LARGE NAILS;ONE
ON EACH SIDE OF PIPE.

_1INCH PiPE.

1INGH PIPE- 10 INCHES LONG|

Figure J7. A-small cement mixer can be used as a seed
treater. )

Figure J5. On-the-farm rotary seed treater used to apply
seed treatment materials.

- osad









HXZC-5BX Air-Screen Cleaner
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HXZC-5BX Air-Screen Cleaner

Figure 3 Screen machine instruction sketch
1. Material output-box 2.Locking device 3.Vibration motor 4.0bservation window 5.Amplitude

signs 6.Large knob 7. Material input box 8.Screw bolt 9.Screw bolt 10.Adjustment direction brand
11. Small mmpurity exit 12.Rubber spring  13. Rack




" BXZ Gravity Table Separator
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5XZ Gravity Table Separator

s

The structure of the total machine (Figure 1)

1. Brackets 2. Off center eccentricity-driven 3. Screen 4. Air chamber  5.Fan chamber

6. Air volume adjusting handle 7. Dust screen




5XZ Gravity Table Separator
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~ BBXY-5 Seed Coating Machine




~ BBXY-5 Seed Coating Machine
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1. Baffle guard 1. Rotation input plate 3, High speed centrifugal throw disk atomizing drug material mixed device

4. Throw disk motor 5. Power distribution box 6. Drum reducer 7.Pivot pin 8. Supporting structure

9, Observation glass 10, Seeds box 11, Feeding reducer motor 1. Feeding bracket 13, Drum 14.Driven systen

15, Drug maxture input ball-valve 16.Tool box 17, Securing plate 18. Adjustment-pole 19. Support post 20, Vheel

21, Securing plate bolt 22, Drug volume test bell-valve 13, Flowing control box 24, Flowing adjustment handle

25, Notor of drug liquid pump 26. Drug liquid box 27.Drug liquid ball-valve 18, Bracket  29.Drug liquid punp‘d

30, Return liquid ball-valve 31, Fix bolt for filter box 31, Drug liquid Filter box 33, Drug liquid filter screen

Structure diagram of SBXI-5 type seed coating machine




~ BBXY-5 Seed Coating Machine
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