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Introductlon

_ Thls report covers a technical anGStlgathh for installatmon
'and designing of corn seed control equipment under a consultant
oontract betweeri the Japan International Co»operatlon Agency

and Nippon éharYo Seizo Kaisha, Ltd., as a part of "The Technical
'COwoperatlon PrOJect on Malze Development in Thalland" which

was started upon signing the mlnutes of the agreement on
September 17,_1976.

The said report olarifiee the relationship between the design of
plant machinery to be granted from Japan and the design of seed
controlzplant buildings to be constructed by the Thai Government,
At the same time the report summarizes the results of field |
inveStigation and consultation with the persons conderned from
the Thai Government in order to smoothly-carry out the designing'
of building facilities and installation of plant machinery.

‘We would be happy if this report is fully utilized for the
construction of seed control equipment and installation of
machines and is helpful to the persons concerned with the said

work.,

Chief of Agricultural Development
Co-operation Division, Japan
International Co-operation Agency



1. OUTLINE OF INVESTIGATION



1-1 Pﬁrpose of Investigation

‘As'a'part'of the Japan-Thailand Technical Co-~operation
Project_On'Maizé'Development, this investigation is related
to the construction of a seed center (corn seed control
plant) in the said project center. In order to clafify
the relationship between the design of plant machinery to
be granted from Japan and the design of buildings (seed
control machines are housedf to be constructed by Thailand
and to smeoothly carry out the construction and designing
of the buildings and installation of the plant'as well,
the investigation committee discussed the following points
with the persons concerned with the Théi Govermment after
on-the-spot investigation.

(1} Dbiscussion about and amendment of a seed plant construc-

tion plan

(2} Design considerations for seced plant buildings
(building materials, foundations, cross-sections,
ete.)

(3) Type of power supplies for the center and reguirements

for water supply and improvement of land for the
center

{4) Problems which can arise during plant installation
(Type and quantity of auxiliary materials, number of

laborers and construction machines required)

Members of Investigation Committece

The investigation committee was made up of the following
members:

Leadex Minoru Kobayashi Chief of the Technical
Section, Plant Division,
Nippon Sharyo Seizo Kaisha,
Ltd.



Kazuo 0Omomo ' Technical Section, Plant
pivision, Nippon Sharyo .
._Séi?o Kaisha,‘Lté;'
Jiroshi Nishimura Live-stock Development
section, Agricultural
Development Co-operation
Dept., Japan International
Coﬂoperatibn'hgency

Investigation Schedule

The investigation committee left Tokyo on January 24, 1978
and returned to Japan on February 16. During their stay in
Thailand for 24 days,_the'committee'members followed the
schedulé almost as initially arranged. - '

The details are as shown in the daily work report. The
following is the outline of the investigation schedule:

+ January 24 Left Tokyo and arrived in Bangkok

+ January 25 Paid a courtesy visit to the Japan
Enbassy, the Bangkok;offibe of the Japan.
International Co-operation Agency, the'
- Co-operation Promotion Department, and
the Deparitment of Agricultﬁral Extension.

+ January 26 Held a consultation with specialistsg

dispatched for this project.

+ Januvary 27 Explained specifications for the seed
plant brought. from Japan.at the bepart-
ment of Agricultural Extension.

+ January 28 Made an inspection of the Prabuthabad
S : Agricultural Experiment Station, the
1and for the Sceed Center and the

January 29 -Phitsanulok Seed Center.



January 30

January 31

February 1

Pebruary 2

. February 3

- February 4

(87}

February

February 6

February 7

Held an internal consultation among
Japanese nembers (about the design of an

‘ear corn gorting process).

Held a consultation about.and_made.a plan
for the ear corn sorting process at the
pDepartment of Agricultural Extension.

Held a consultation about the ear corn
receiving method (type of receiving tank}
at the Department of Agricultural

Extension.

Held a consultation about the alteration
of the type of ear corn drying blower and
materials, structure and foundation of
plant buildings at the Department of
Agricultural Extension. '

Discussed problems related to plant
installation (electric machinery and
appliances and the number of workers
required} and confirmed the machines to
be granted from Japan at the Department
of Agricultural Extension.

Arranged data,
Arranged data.

Made a list of auxiliary materials
required for seed plant installation.

Listened to an explanation about the

type of electyric power supply to the seed
éenter and discussed the method for
receiving and drying ear corn requested
by the Thai side, at the Departmenti of

Agricultural Extension.



Fehruary 8- - Discuésion'cohtinued from the previous
' - day . about the. method for recelv1ng and
drying ear corn at the. Department of
_Agrlcultural Extensxon.--

Fébruary 9 Piscussed ear corn drylng fuel the use
of a private generator durlng power
failure and insulating material for a
1ow—temperature seed storage house at
the Department of Agricultural Extenslon.

February 10 ' Explained to'the Thai side the foundation
' of a truck scale and studied the ecar
corn stofing process at the Department
of Agricultural Extension.

February 1l Arranged data,
February 12 Arranged data.
February 13 " Discussed the allocation of work between

Japan dnd Thailand in the ear corn
receiving division and the time for the
arrival of materials from Japan at the
Department of Agricultural Extension.

February 14 | Studied dust collection for the corn
sheller at the Department of Agricultural
Extension. Held an internal consultation
about the results of the current investiga-

tion on the Japanese side.

FPebruary 15 = Reported an outline of the results of
investigation to the Japanese EmbaSSy
and the Bangkok Office of the Japan
International Cb»operation Agency and
paid a farewell visit to the Co-operatives
Promotion bepartment and the Department
of Agricultural Extension.

Made preparations for returning to Japan,



e February 16 - Left BaﬁgkOk and arrived in TokYo;

1~4 ' Contents of Invéétigatiqg

The ¢ontents of this investigation are outlined as follows:
(1)  Field investigation
(a) Travelling and transfer period: 3 days
+. Tokyo - Bangkbk {2 days)
. Transfer.in Thailand (1 day)

(b) Courtesy'visit,'study,_consultation, reporting,
collection of data, mailing, etc, 19 days

(¢c) Field investigation, inspection
+ Prabuthabagd Agriéultural Experi-
ment. Station and planned site for
- seed center
+ Phitsanulok Sced Center

{2} Domestic investigation
{(a) Axrangement of this report.
(b) Modification of plant design drawing

(c) Selection of the type of plant machinery






2, RESULTS OF INVESTIGATION
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'Alteration’of”the Pruck~scale

,‘The truck-which'has been alreédy granted is of “Isuzu

' 8BR422" long-~body type {movable load 4.5 tonsg) ., With
a truck-scale of 5 or 10 tong, however, the wheel
base extends beyond the scale stand. Provision, there-

EQre, was made to use a lb5-ton truck-scale.

Extension of the Bar Corn Sorting Process

It is necessary to receive and sort_ear corn of good
quality at the seed center, For this purpose, provision
was made to extend the eay corn sorting process.

This procesé is done by the following machines:

(1) Receiving tank

(2) Dbrag chain conveyor

(3) sorting belt conveyor

(4) Chute

ITtems (1), (2) and (4} are to be designed and manu-
factured in Thailaﬁd, and only the sorting belt conveyor

{3) is to be granted from Japan.

®
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follows.

IllueraLed above 18 a deslgn of the ear corn &ortlng

The receLV1ng tank (1), drag.

‘side in ‘accordance with site

fprocebg tentatively agreed upon. by Thalland and Japan;

chaln conveyor {2) and

: chute (4) are to be lndependently dGSlqned by Lhe ‘Thai |

condltaonu, ‘and a copy- of

their design is to be sent to the Japanese sxde as soon

ags it is avai]able.

The receiving tank (1) is

capable of storing about 4 tons

of ear corn, and provision has been made to prevent

bridging when discharging.,

Theé ear corn is discharged by means of the drag chain
conveyor (2} and sorting belt conveyor (3} through the

chute (4)

and is sorted by man-power,

Method of Carrying Bar Corn into the Receivihg/ﬁrying Bin

The ear corn ils carried into
by a belt conveyor which can
distribute corn to different
the initial plan, a platform
side of the bin to carry the

However, installation of the

and a large amount of concrete as well,

increase in cost.

Modification,

the receiving/drying bin
be manually transfered to
sections. According tb

was to be installed by the
ear corn into each bin.
platform required earth fill
resulting in an
therefore, was made as

A tilting-type belt conveyor is installed at

the end of the'softing helt, land the ear corn is carried

to the upper part of the bin,

After that the ear corn. is

received by a belt conveyor (combination of fixed and
vaable types) on the bin and is finally poured into

each bin.

Number of Receiving/Drying Bin_BlOwers

Two reéeiving/drying bin blowers (1 unit for drying 4 bins)

are to be used for the following reasons:
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(1) ‘In Thailand, it is difficult to obtain a motor of
20 h.p, or more., In case of trouble, therefore,
it is impossible to renew such a large motor immediately.
(2) When two motors are used, it is unlikely that both
~ will break down simultanecously, thus reducing the

chance of a loss of ear corn,

(3) The amount réceived per day varies. when the amount
received is small, only one motor need be used,

resulting in reduced operating costs,

Alteration of Fuel to be Used for Drying

Phe fuel to be used for drying is to be changed from
kerosene to light oil. o

In Thailand kerosene is expensive.' If it is used as fuel
the operatinq_cdst will increase, making it uneconomical.
Accordingly, provision was made to use equipment that can

work with 1light oil.

Daily Ear Corn Volume Received

The ear corn volume received is to be as indicated in the
plant specifications (within 11.2 tons per day).

The ¢ar corn must be dried immediately after harvesting.
Otherwise the seed sprouting rate will be reduced. So,
harvesting beyond the capacity of a dxrying bin should be
avoided.

This plant is capable of receiving max. 1ll.2 tons of ecar
corn a day. In order to operate the plant efficiently, the
persons concerned with the Thai Government are requested o
carry out the following so that the daily volume received

may be kept below 11.2 tons.
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‘(l)- The. seed producxng fdrmer should be trained and

encouraged to plan: the planting. of ¢orn 80 as to
even out:the corn volume recelved pet day durlng the-

__harvesting geason.

(2) "The 1nspcctor should visit each ‘farmhouse,  decide on

the harvest time of each field and ‘control the
volume the seed center receives every day.

(3} For about 3 weeks in the harvest : season, ear corn

of 11.2 tons or more may be received even if what

is described'in (1) and {(2) is carried out. In the
farmhouse and seed center, therefore, a temporary
ear corn storage house is to be 1nstalled.

In this case, in the seed center, ear corn of hlgh
- water conetnt is put in the bin, and that of medlum
or low water content is put in the temporary storage
house, 8o as to reduce temporary surplus_sﬁpplied,

Alteration of the Type of Sheller

When corn shelled with a corn sheller is transferred by

an airx transport system, the seed is liable to be damaged
glving sprouting trouble, owing to friction between kernels,
collision with pipe walls, etc. To prévent this, a corn
sheller equipped with a gravity conveyor system should be
enployed. ' '

The corn sheller generally produces a large amount of

dust and to solve this problem, a sheller of enclosed

type isg to be used.

Structure of Building
(1) Receiving/Drying Bin
' On the yard side, louvers (about S0cm high) are to
" be installed under the saves over the whole length,
and the lower part is to be made up of concrete block
wa}lé. The other side is to be . made up of pillars

__.loﬁ



{2)

(3)

and no wall is required, though it is necessary to
make the  roof évefhanq 50 that no rain blows into the
interior.

It is better to use a tiled roof.

Machine room _

It will be sufficient if the machine room is of
construction similar to the machine room in the
Phitsanulok Seed Center and gimilar materials and

machines are used.

Low-temperature Warehouse

a, For'ceiling and wall insulating materials,
glags wool (50m/m thick}) was presented for
reference. If difficulty is encountered in
obtaining it in Thailand, material {(foaming
polystyrol) having an insulating effect equivalent
to the said glass wool may be used.

b. The floor should be constructed in such a way
as to be kept free from water by placing a
vinyl sheet between floor layers.

c¢. “The duct should be kept warm to prevent dew

condensation. Heat insulating material for this

is to be granted from Japan.

d. The total weight of the duct is about 400kg and
it is directly suspended from a beam. Hence, the
beam should be strong enough to support it.

The method for insulating the duct and wall of
the'low—temperature warehouse which is employed
in Japan is illustrated below for reference.

e. buct
Spindle rivets are adhered to the duct, and then

glass wool 1s attached to it. Angle steels are
mounted at each corner. After that, each part is

.._1 lfﬁ



wfappéd-with'cqttOn cloth and finally finished
with paint. = SR S
£. Wall - o
Mortar is applied to the inside of each block,
and its upper part is coated with:damp~pr00f
asphalt. Wooden frames are mounted crosswise
~at a pitch of about 90c¢m and glass wool is
adhered between each'frame.' Then water<proof
plywood is. attached for;protedtion._

1. Duct
Paint finish
\__on_c¢otton cloth
Aungle steel
lags woql
2. Wall

Light block

Mortar

+.1 L



(4) A skylight should be mounted on the truck=scale.
It is important to provide the foundation under the
‘scale with a drainage port, :

(5) Building Cross—sect:i'on

a, Dust collecting duct
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- Phe ducts pass'through the walliof the?machihe
“yroom in order to install 2 dust collecting
cyclones outside to collect dust from the
machine room.  The ducts position and size

were indicated. Also, the size of the foundation
of ecach cyclone was indicated.

The outlet hole in the cross-section is a sguare
hole of 400 x 400mm., Angle steel is embedded
around the.outside with drain steel welded to it,
A hole suited to the duct diameter is cut in

this steel plate. After that, the duct is
passed through, and the secam is filled with a
calking agent to prevent the intrusion of rain-

watex.

Yard belt conVeyor'

" The Thai architect dis to
dgtelminc this dimension

 pillar
srgqgﬁmw_,w_,ih,_lygg_,. ¢,
T t l ""["'””"“”'fif[’l e
1 “F
RO SO N T <
\/& <
e N Bt A A =
N S A l "—4,,_“ L alln R
glock Lse layei///;7( éfﬁiock, lst layer
PronL v1ew gide view

The ear corn dried in the yard is carried into
the machine room by means of a belt conveyor
and supplied to the corn sheller, In this case,
it is necessary to pass the belt conveyor

through the building wall. flence, a preliminary
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Building

arrangement was made to provide the wall with an
opening as shown. Blocks are built 1 layer

from the floor level (FL), and an opening of
l,OOOmm vartically and.B,OOOmm horizontally

is provided in the blocks. Furthermore, eaves
arxe mounted to prevent the inttusion of rain-
water into the building. The Thai architect is
to determine the dimeénsions of and materials

for these eaves,

of Site

Paking into consideration a possible flood in the rainy

seagon, the site for seed center buildings, was to be

~ banked about lm, However, existing facilities are not

built up at all, and no flood has occurred in

the past.

Accordingly, the Thai side is to determine

whether or not building up should be done after inspec-

tion of the site by the engineer of the Public Works

Department.

Basic design and weight of equipment required for construc-

tion work and method of fastening required for installa-

tion.

In_this respect, the following suggestions were made to

the Thai

side:

(1) The weight of a receiving/drying bin should be

10.3 tong per unit, including its tare aand contents.

{2) The weight of a drying bin for finishing should be

8.2

tons per unit, including its tare and contents.

{3) In the case of a flow tank, the lcad per supporting
leg should be 1.2 tons.

{4} Bucket elevator foundation bolts and "hole~in anchor"

bolts are to be supplied from the Japanese side.



.The Thal- s;de is to prOV1de conpcrete drills (10¢ ~
20¢} for drllllng anchor holes.

(5) The rece1v1ng/dry1ng bln alr duct outlot and section
 ghould be provided by the “Phai smdo as shown in the

draw1ng presented

{6) The foundatlon bolts'Of the final dryinq bin should
be built into the floor by boxing by the Thai side
as shown in the drawing,

{7) Since 2 units of:receiving/drying'bins'are used, the
manhole mounting. positions are also to be changed,
and ecach manhole is to be installed outside the
bine at both ends as shown in the drawing (section
D-D') .

{8) Range of the allocation of work between Japan and
Thajland in the receiving/drying bin manhole section.

Bolc

Packing /’“’“ Cover items to be supplied from Japan
ffi‘,‘“(\ L1 / Japan a Cover
50-150 17 _—L b Frame
Q‘f\/? / ) 7‘ ¢ Packing
\ | ! Thailand a Bolt

On the Thai side, holes should be wade in the blower
duct as shown in the drawing presented, and angle
steel should be imbedded to mount the parts supplied

from Japan.

2~%-1] Check of Plant Machines Supplied from Japan

Plant machines are to be supplied from Japan. For the follow-
ing items there was confirmation from the Thai side as to
whether or not they are to be supplied from Japan



(1)  The hopper is to be supplied from Japan and mounted.
in the pit..

O
- Grating

. llopper

"""""""" S IRl U P O

(2) Grating for hopper menticned above
To be supplied from Japan.

{3) Tank ley
To be supplied from Japan.

(4) . Frames for No., 2, 4 and 5 Sorting Machines
" To be supplied from Japan.

(5) Frame for No. 2 Precision Grader
To be supplied from Japan.
Depending on conditions in Thailand, it may happen
that immature grains are produced in large guantities
from the No, 2 grader. In the current plant,
however, there is no provigion for a conveyor to
transfer immature grains from the No. 2 grader.
If it is required at the time when the plant is put
in operation, the Thai gide should supply this

conveyor,

(6)_ Weighing tank and chute
To be supplied from Japan.

'2-~1-12 Sewing Machine, Parts List
There was a question from the Thail side as to the name
of a sewing machine manufacturer, the type of a sewing
machine and parts list (especially renewal parts).

— 17—
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(1) . The, sewjng machlne should be of Type DS~ 2 II made

by the Newlong Company. o
This Qew1ng machmne can . be used Lo sew nut onJy thck

';but also thln paper bags..
Place a baq on the. truck and apply the mouLh of
the paper to the seW1ng machlne and work the pedal

Then, the Sernq machlne wxll sew Lhe bag

(2) The renewal partn llst is to be presentcd to the
Thai 51de afLer returnlng to Japan.

Data thé investigation-
committee presented to
the persons concerned
with the Thai Govern-
ment as to installation
of the plant.

(1} 1Installation Man- ~
. power
In Japan, it takes
14 days for 5
skilled workers to

install bins.
It Eakes 7 days
_ for 5 skilled
‘workers to jinstall
machines. This
was reported to the
Thai. side for re-
ference (refer to
attached data
3~3=2}. '

- 42) Auxiliary machines

and materials (Thai Government supplied)'that are con-
“sidered to be required in construction works.

| 8.“



(3)

Angle steel fox embedded metal flxturee and

-round sLeel for anchor uso
Plat steel and round steel for ladder ee, -
“ere lOpeS, rollex logs and toolﬂ

_MobLle crane, . Iork lift, w1nch, electrac welders

and ‘gas welders (For details, refer to attached

'-data;3w5).

7Llectrlc power requlred for constructlon work and

operatlon of plant.

a.

Electric power Of GOKVA is required for construc-~

‘tion work.

The following electric power is reguired to

operate the plant:

Since 3~phase:electrid power requires L29KW,

the receiving capacity should be 175KVA.,
Single?phase electric power and illumination
require 9KW, hence the receiving capacity
should be 1SKVA. | | |



S 2-1-14  Type of Blectric Power Supply

A.

The follow1ng questlons were aqked to ‘the persons

concerned with the Thai Government about the

electric power supply at the planned.51te for the

seed center: ' |

(1} What phase is avalilable, three~phase or'singlef
ﬁhase? Or is it possible to uée_both of them?

(2) What frequency is available?
(3) What voltage is available?
The following answers were obtalned:

a, Three-phase 50Hx, 400/230V
Maximum 400V, minimum 380V

b. Single-phase 50Hz, 220V
Maximum 230V, minimum 210V
voltage variation is in the range of 5%, and
single-phase 15 usually 220V.
Under the present circumstances, however, it seems
that there is a cousiderable voltage change and

motors overheat occasionally.
Supply of 60KVA Diesel Generator

In the event of no power being supplied to the seed
center from outside owing to an unexpected accident
{such as power failure) when ear corn and ¢orn are
being dried, it is feared that the ecar corn'and
corn seed being dried will lose quality, though
there is no problem if it is for a short time.

In order to prevent such a change in'quality it is
necessary to install a private generator for emerdgency
use. This generator is to be supplied from Japan.
The low-temperature warchouse will be provided with
complete insulation, and it is considered that no

— 20~
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effect will be suffered by the seed in the warehouse
- for. about ‘3 days as long as the door is not opened.
(This is thé'opinion of the person.cohcefned:with the
Thai Government.) ' o

This generator does not have sufficient capacity to
meet the requirements of both the drying equipment
and the low-temperature warehouse, In the event of a
power failure, provision shouid be made to determine
whiéh equipnment should.take precedence.

In this case, connecting to the private generafor

can be easily accomplished by switch,

Shape of Yard Surface

In the dry season, it seems that ear corﬁ_will be mainly
dried in the yaxrd with_the object of saving light oil
which is otherwise ﬁsed to dry it. As for the shape

of the yard surface, the idea of a specialist in this
project was presented to the Thai side for reference

when constructing the site.

Water

In the Prabuthabad Agricultural Experiment Station, there

is a reservoir which is used for irrigation and supply

of cooler water to the low~temperature warehouse.

1f underground water is used as cooler water in the
planned site, it seems that there is no problem as to

the guality of the water, and the structure of the
reservolr will also be adequate if the type used in

this experiment station is employed.

However, becauge the reservoir is of the 6pen type, weeds
are liable to grow. Some weeds block cooling pipes or
attach to the pipe wall, resulting in reduced thermal
conductivity. When putting water in the cooling tower,

e 2 1 .



it will be necessary either to inject.a sterilizer into
the water which is in the tower oY ingtall a separate
enclosed tank and supply the water directly to it from the
.weil before the water pumped vp from the well enters
the reservoir thus isolating the tower from the pond, or to
supply the water constantly in such a way as ko overflow

(9%/min} from the cooling tower. (See following diagram.}

Alternative Methods for Preventing Weed Blockage of Pipes and

Cooling Tower,

EALED TANK
® ¥ 9
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B ' AIR CONDITIONER

‘ | | WAREHOUSE.

{1} Inject sterlizer into cooling tower

(2} Build separate sealed tank and by-pass pond by going

directly from well to tank to tower

(3) . Supply constant excess to cooling rower

to cause continual overflow,

-2 2
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Arrangement of Seed Center

Thée whole arrangement of the seed center is to bhe

studled by the Thai side with the co- operatlon of Lhe
Public Works Department, and a_copy of the plan is to

be sent to the Japanese side as soon as a decision is made.

Construction Plan on the Thai Side

(1)

(2)
(3)

‘Design of building :  March 1978 A June 1978

In the beginning, two building and design engineers
were available from the Departmént of Agricultufal
Extension. But these engincers were busy and could
not devote time to the designing of a plant building.
Hence the design engineer of the Public Works
Depdrtment took charge of it, and the designing had
to be started after March., Jt is assumed that it
will take 4 months to design it,

Bidding. : July 1978 ~ August 1978

Construction of building: September 1978 ~ March 1979
It is expected that bidding will take place between
July and August. Construction of the building will
be started in September and the building will be
completed in March, next year. It is therefore
desirable that the plant materials and egquipment
should arrive in Bangkok around March, 1979, This
was reported to Mr, P, Wannapee, Chief of the Seed
Division of the Department of Agricultural
Extension, and his approval was obtained,.

In the event of the construction of the building
being started early, it was confirmed that the
Japanese side would make arrangements to send the
materials and equipment to Thailand as soon as

possible.
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when Mr. P. Wannapee visits Japan for inspection
and training, the Japanese side is to confirm the
progress of building construction on the Thai sicde.
As soon as £he_designs of the building are
available, 2 copies of them will be sent to the
Japanese side. After studying the arrangement

of plant machinery, amendments will be made in a
copy of the design, which will then be returned to
Thailand.

On the Thai side, construction work will be started

on the basis of this drawing,
2-1-19 Others
A. Other Requirements made by Thailand for Japan

(1) Preparation and presentation of a renewal parls

list and price list.

(2} Preparation and presentation of a list of

motors (three-phase or single-phase) with names.
{3) Presentation of a power wiring diagvam.
(4) Presentation of an English foundation diagram
for the 15-ton truck-scale.
B. Requirements made by Japan for Thailand

(1) The use of cither an osmosis~-type or pumping-
up type machine for draining of the truck-
scale foundation should be determined on the
Thai side,

{2) It will take 3 months Lo manufacture plant

machinery in Japan.

Y



. C. Others

{1) A copy of the truck-scale installation and handl-

ing manunal (in English) was presented,.

(2) The fuel tank should be of outdoor ground level
type and have a capacity of about S5K% (to be
manufactured in Thailand} .

{3) It will be convenient if other sService tanks
{about 400% are available to be manufactured

in Thailand)}

2-2 gConsideration for Plant Installation and Operation

2-2-1

Pogition of Pruck-scale

The investigation committee held a consultation with the
persong concerned from the Thai Government apout the whole
arrangement of the seed center, Owing to circumstances

on the Thai side, it was impossible to determine and make
clear the final location of the truck-scale. It is,
however, necessary to install the truck-scale in a place
adequate for drainage in the neighborhood of the plant

so that no obstacle prevents carrying in the ear corn.

Receiving of Rar Corn

As described in the summary, it is necessary to handle
all equipment in accordance with the requirements of

this plant so as to operate it most efficiently.

Por instance, in case excess ear c¢orh is received in the
receiving/drying bin, it may be possible to absorb this
excess if the next day's volume is below the required
level, or make it impossible to receilve any more ear corn
at all, However, as the farmers demand a supply of earxr
corn from the seed center every day, such excess is not

desirable. It is thercfore necessary to adjust the input



volwme in accordance with the requirements of the plant.

In order to solve the problem of excess input the

persons concerned with the Thai Governwent are strongly
requested to guide the seed growing farmer to carxry out
planned planting and reduce peaking of supply during the
harvest season. The Thai side is also regquested  to
increase the number of seced inspectors, dispatch these.
inspectors to each farmhouse to determine the harvesting
time of each field and control the amount of ear coxm the
center receives every day. However, even if such improvements
are made, it is considered impossible to avoid temporary
excess. As a countermeasurc temporary storage

houses should be built at farmhouses and at the seed

center to store the ear corn of medium water content and
low water content temporarily and only ear corn of high
water content should be put in the receiving/drying bin
immediately, thereby making it possible to prevenlt a change
in gquality of the ear corn owing to excess supply.
Cconsequently it is necessary to install a temporary storage
house and employ a system which will work according to the
content of water in the ear corn.

The drying process is designed to operate 24 hours a day,
while conveyance, sorting, packing and other divisions

are designed to operate for 8 hours a day. When the
content of water in the ear corn received is low, the
processing volume can be increased by extending the operat-
ing time of divisions other than the dryign process.

Thus, in seed growing operations, it is necessary to strike
a balance between drying production and adjusted produc-

tion processes.,

-2



2-2-3

2~2-4

plant Control Panel

Tt is desirable for efficient operation to start and stop
all the machineg in the plant from a control panel.
Taking into account the arrangement of each machine, it
is impossible to watch all the machines from one control
panel. Therefore provisibn has been made to employ two
control panels. One of the control panels (refer to the
plan diagram of the plant) is used to control the truck-
scale, shelling, coarse sorting, finish drying, fine
gorting, packing and low-temperature warchouse, while
the remaining control panel is for receiving and
receiving/drying bins.

A drag chain conveyor of hand switch type is to be used
because it can be started or stopped while watching
conditions in the receiving tank. From a stand-point of
safe operation, the operator of each machine must be
fully familiar with the function of each switch.

Sunlight brying of far Corn

in this plant it is possible to dry the ear corn in the
yvard by sunlight and feed it directly into the corn
sheller on a fine day, so as to save drying fuel,

Then when the shelled corn is carried in, it is possible
te dry the corn directly in the final drying bin. It is,
therefore, desirable Lo employ the equipment according to

the material to be carried in,

Handling of Plant Machinery

gince this plant is made up of various machines, it is
necessary to fully understand the handling of each machine

with reference to the instruction manual of each machine.,

N
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Private Genératox-fdr_Emergcncy Use

Phe private generator is intended for usé as an emergency .

power source in the low-temperature warehouse in the case
of a power failure. According to the Thai side, however,

it is said that no damage is sufféred by the seed in

storage, as long as the door is not opened; even if a

power failure continues for 2 or 3 days. On the other

Ihand; in the event of a power failure occuring during

drying,_theiear corn will be heavily damaged: In this
situwation the generator will be neaded for drying bin
power supply.

Accordingly, the generator isg mainly intended for. the
drying bin. However, if there is need for using the
generator in the low~temperature warehouse, a change-over
switch can easily be connected to the generator. - The

generator must be uged as needed,

Others

This plant is designed for corn seed use. But by c¢hang-

ing parts (sorting nets) in the sorting section, the plant

can also be used for other grains.
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2-3-1 SPECIFICATION FOR CORN SEED CONDITIONING PLANT



Introduction
phis plant is aimed at conditioning the corn seeds and supplying
seeds of superior quality to the corn grower, '

Nippon Sharyo Seizo Kaisha, Ltd. has developed a special seed
plant which keeps seeds in good condition and is free from
gprouting trouble. This is based on many years of reSedfch,
experimentatioﬁ and accomplishment in the sorting, conditioning
and drying of grains, |

We are confident that this plant will greatly contribute to
improvement in the quality of corn seeds, rationalization of

seed production and stable supply of seeds in your country.

1. Outline of Project

This plant is intended to condition corn seeds of superior
quality. Besides mechanical devices, the plant is equipped
with a corn sheller, finish/drying bin, temporary storage tank,
conveyor, etc. '

Processing Capacity

Bar corn (with an air content of 24%) 2 ?/H
Shelled corn (with air content of 24%) 2T/H~ ) T/H

This plant offers the following features:

All the machines are arranged on a plane to assure easy

access for operation and inspection.
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Potimate Items

The'following {tems are included in the estimate of this

plant:

1, “ruck-scale eQuipment

2. Corn shelling cquipment

3. Receiving hopper equipment

4. Seed drying eguipment

%, - Tank eqguipment

6. Seed sorting equipment

7. Seed sterlizing equipment

8, Weighing and packing eguipment

9, Conveying cquipment
10. pust collecting and discharging equipment
11. Centralized control panel
12. Communication chute and other accessories
13. Seif- -inspection equipment
14. biesel generator for auxiliary power supply
15. Accessory tools

16. Installation manual

items Bxcluded from Estimaite -

The following items are excluded from the estimate:

1. Plant building construction work

2., Geological survey cost

3. TFoundation and pile-driving works

4, Machinery foundation and pit works

5, Special underground equipment excavations and excavation
 drainage
. Plumbpbing work
; Primdry power supply and construction work cxpenses

. Illumination work

6
7
. 8. Secondary power wiring and connection
9
0

. Electric power and water for construction works



11,

12. Guidance for test run

4. Eggépment.SpecificatiOns

Truck-scale Bguipment
(1)

ll
Truck-scale

Type : :

Maximum welghing
capacity

Minimum scale

Minimum printing
uanit H
Platform size

Field installation work and guidance

1 unit
PCS Type (dial type with
printing device)

15,000kg
10kg

L0kg
2.44M x 5.45M

Accuracy (weighing.

printing)
Power source

+1/1,000

AC 230V, 501z

This truck-~scale indicates on -a dial the weight

measured with a pendulum cam and makes digital conver-

sion mechanically with a step cam, to print and record

the measured weight,

It offers the most stable

accuracy, permits auvtomatic weighing and recording and

ig also free from artificial error,

the system with which a
be operated most easily

2., Corn Shelling Equipment

Type
Capacity

Motor

The truck-scale is
push~button printing system can

and efficiently.

1 unit
No, 22 Type
1.5 T/4
content of 25%)
2.0 T/H (eaxr c¢orn with water

{shelled corn with water

content of 25%)
400V, 11.0KW



Thé ear ¢orn is somimdrled up Lo 14% v 6% water

content and ortcd lnto cobq and gralns._ The cobs

are carried outside with a fan, while the grains are
digcharged into the lower part of'Lhe corn sheller, thus

preV@nting damage to sceds:

Recciving lopper Equipment

{1) -Receiving hopper 2 units _
Type. ~: undetground pyramid type
construction @ Steel~-plated hopper
bimensions ©1.7M x 1.3 x 1,4M
Capacity | ¢ Approx. 960kg {shelled corn

with water content of 25%)
Others 1+ Flow adjusting gate
| Screen

Anti-scattering plate

This hopper permits bringing in corn grains in the semi-
dried state or finish~dried state from outside, Also,

. because of its large capacity (about 960kg), the hopper

assures increased operating efficiency.
The discharge volume can be easily adjusted by means

of a flow adijusting gate,

Seed Drying LEquipment

(1} Finish drying bin 2 units
Type ¢ NISSHA Stocker
Construction : Steecl-plated panel
Capacity : 4,000kg x 2 units = 8,000kyg

{(Shelled corn with water con-
tent of 25%)

Corn grains are dried by air while stationary thus

preventing damage due to abrasion.

Also, the bin is equipped with an air discharge mechanisn,

to save labor when discharging,
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(2)

- The alr reguired

‘brying blower

Type _ :  Alr wheel fan 1 unit
Airflow ' 230m* /min

Static pressure i 220mmAg

Motor 15KW 1 unit

for finish drying can be supplied

by means of this blower,

(3)

Tank

(L

Temperature control:

Heater 1 unit _
Type Type HP=250
Calory tating :  95,000Kcal
Airflow 30m? /min

Alr speed 8in/sec

‘Tuel consumption 10%/hr

Tuel Light oil

Thermostat type

The calory level required for drying corn grains
can be supplied to the finish drying bin by means

of this heater and blower.

Also,

the heater offecrs outstanding safety and

durability with very quiet combustion so that the

operator can work without stress.

Equipment

Temporary storage tank

Type
Capacity

2 units
Steel-plated square type
4,000kg (shelled corn with water
content of 25%)

This tank is for temporarily storing the corn
grains dried in the finish drying bin before sort-

ing them,

Also it is possible to lower the grain temperature,

which has risen in the finish drying bin, by storing

corn grains in this tank.
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(2) Flow adjuéﬁiﬁg tank-forﬁNo.'st‘seed_cieaner 1 unit
. Type : ~Steel-plated gquare type
Capacity 120ky Tshelledfcorn with
water content Of 25%)

This tank is aimed at supplying corn grains to the

No. 245 seed cleancr at a uniform rate,

(3) Product tank | -1 unit
Type Steel-plated sguare type
Capacity 1,200kg (shelled corn with

water content of 25%)

This tank is aimed at temporarily storing sorted
and gterilized corn grains for weighing and

packaging,

6. Seed Sorting Bguipment

{1) Seed cleaner : 1 unit
- Pype ;. No. 245 seed cleaner
Capacity : 1.0 T/1 {(shelled corn with
water content of 25%)
Motor : 100V, O.,75KW

Aocegsories:

1. Variable type quantitative feeder .1 set
2 Variable type suction sorter 1 set
3 Pulley type stepless speed change gear 1 set
4., Thickness sorting cylinder 1 set
5. Interchangeable thickness sorting

cylinder - 2 seis
6, Trestle : 1

The functions of this No. 245 seed cleaner may be
broadly divided into three stages.
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In the first stage large foreign élements are

“removed with a scalping reel. In the second stage

(2}

Seed
(1)

light grains and dust, dirt, etc. are discharged

outdoors by means of an aspirator. In the third
stage, immature grains below standard are'rejected
and discharged by means of 2 thickness sorting |
cylinders. . _

fhe two thickness sorting cylinders can be chénged,

depending on the kind of corn,

Precision grader ' | 1 unit
Type : No. 2 Precision grader
Capacity . : 1,0 */H (shelled corn with
water content of 25%)
Motor i 400V, 0.4KW | 1 unit
Accesgories:
1., Thickness sorting cylinder 1 unit
2. Interchangcable thickness
sorting cylinder 2 sets
3. Trestle : I unit

The No. 2 precision grader is equipped with 2
thickness sorting cylinders. “The semi-finish seeds
that have passed through the No. 245 seed cleaner
are fed into the No. 2 precision grader cylinder

in which seeds are sorted into those within

standard and those larger than standard.

Sterlizing Bguipment

Seed cylinder 1 unit
Type ;. Type 88-1

Congtruction :  Stainless steel

Capacity : 1.0 T/H (shelled corn with

water content of 25%)
400V, 0.4KW 2 units

"

Motor



Accessgories: o _
pre~-mix tank 1 unit

Prestle. 1 unit

The produéts'sorted by the No. 2 precigion grader
are subjected vo final treatment by seed sterliz-
ing eguipment. ' ' | '

rhe seed treater is eguipped with a chemical pre-m:
tank so that one or several kinds of mixed chemical
can be sprayed on the seeds. ' _
Algo, it is possible to adjusk the volume of -
chemicals sprayed automatically, according to the

flow Qf seeds .

g, Weighing and Packing Bguipment

(13

Balance scale 1 unit
Type : Type SH-50
Maximum weilghing capacity§ 30ky
Minimum welghing capacity: . 3 kg
ACCessories:

1. Control panel 1 unit

a. Voltmeter
bh. Counter
¢, Voltage adjustor
2. Platform weighing machine 1 unit

3. ‘Prestle . ' 1 unit

This weighing machine is of automatic type and has
the following functions. When the switch is turned
on by hand or foot, the auto-shutier mounted at

the discharge outlet of the product tank opens

to discharge seeds from the tank onto the platform
weighing machine. When the discharge volume
approa¢hés the predetermined weight, the limit

switch mounted on the platform weighing machine
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(2)

operates to half-c¢lose the auto-shutter and it

stays like this until the pre-~determined weight

is reached, This takes only 4 or 5 seconds,

When the discharge volume reaches the predetermined
wéight,‘the limit switch closes the auto-shutter.
This ends the welghing brocess.

This weighing machine is equipped with a Voltage

adjuster, thus preVenting weighing errox owing

to a change in voltage,

Bag imouth sewing machine 1 unit
Type ' i Type B (DS-2 1T}
Capacity r 200 ~ 300 bags/hr
- Motor :  Condenser uniotor, 230V, 0.2KW
1 unit

The seeds weighed with a balance scale are put .in
bags, - The packing of these bags filled with seeds
is finished by this bag-mouth sewing machine.

9, Conveying Equipment

(1)

(2)

Corn sheller feed belt conveyor 1 unit

Type :  V-trough type

Capacity : 2 T/H (ear corn with water
content of 25%)

Pulley motor 1 400V, 1.0KW 1 unit

Conveyor length : 10.0M

This conveyor is used to carry the ear corn half-

dried in the vard to the corn sheller.

Corn sheller discharge belt conveyor 1 unit

Type + V-trough Lype

Capacity : 1.5 T/ (shelled corn with
water content of 25%)

Puliey motor :+ 400V, O,4KW 1 unit

Conveyor length : 3.4M
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(3

{4)

(5)

< Thig conveyo

r is used to carxy the corn grainsg

shelled in the corn sheller intO'the recelving

hopper.

‘Finish dryihg'discharge belt conveyor 1 unit

Type ' : V-trough type

Capacity . 2 P/H (shelled corn with
water content of 25%)

.Pulley motor . 400V, 0.4KW 1 unit

Conveyor length ;o 6.TM

This conveyor is used to carry the corn grains
discharged from the finish drying bin up to the inlet

of the temporary storage tank feed bucket elevator.

Temporary storage tank discharge belt

gonveyor 1 unit

Type ' :  V-trough type

Capacity . : 1 7T/H {shelled corn with water
: content of 25%)

Pulley motor 400V, 1.OKW 1 unit

Conveyor length v 8.0M

The corn grains discharged from the temporary
storage tank are conveyed to one of the two regeiv-
ing hoppers by forward or reverse rvotation of the
pulley.motor.

Finish drying bin feed bucket elevator 1 unit

Type : Steel-plated, centrifugal
discharge scoop-hucket type
spaced on belt

. Bucket material i Nylon
Capacity ¢ 1.5 T/ (shelled corn with
o water content of 25%)
Motorx v 400V, 0. 4KW 1 unit
Length o 9.3M
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. The corn grains shelled by the coin sheller are
conveyed to the receiving hopper by the corn sheller
digcharge belt conveyor. Then the corn grains
discharged from the receiving hopper are fed into
the finish drying bhin by this bucket elevator.

A two~way change-over device ls attached to the

discharge outlet of the bucket elevator so that

corn grains can be fed into either of the two

finish drying bins. '

{(6) 'Temporary storage tank fced bucket elevator 1 unit

Type :  Steel-plated, centrifugal
discharge scoop-buckel type
spaced on belt

Bucket matexrial :  Nylon

Capacity : 2 T/H (shelled corn with water
 content of 25%)

Motor : 400V, 0.4KW 1 unit

Length . 7.5M

The corn grains conveyed by the finish drying bin
- discharge belt conveyor afe fed into the temporary

storage tank by this bucket elevator,

A two-way change-over device is attached to the dis-

charge outlet of the bucket elevator so that corn

grains can be fed into one of the two temporary

storage tanks.

{(7) No. 245 seed cleaner flow adjusting

tank feed bucket elevator 1 unit

Type : Steel-plated, centrifugal
discharge scoop-bucket type
spaced on belt

Bucket material 1 Nylon

Capacity : 1 T/H (shelled corn with water

content of 25%)

-y



(8}

{9)

Motor C . 400V, 0.4KW - )lounit

Laength H 8.4M ;

" Phe corn graing conveyed to the receiving hopper

by the temporary storage tank dmscharge belt
conveyor are discharged out of the receiving hopper
and then fed into the No. 245 sced cleaner f{low
adjustlng tank by means of this bucket elevator

No. 2 Precision grader feed bucket

elevator 1 unit

Type : | _ | : Steel—plated, centrifugal
discharge scoop-bucket type

_ spaced on bell

Bucket material : Nylon

Capacity : 1 7/H (shelled corn with water
content of 25%)

Motor : 400V, O.4KW 1 unit

Leng th 1 6.0M

The semi-finished products discharged from the
No. 245 seed cleaner ave fed into the No. 2 pre-
cision grader by wmeans of this bhucket elevator,

Seced treater feed bucket elevator 1 unit

Type i Steel-plated, centrifugal
discharge sgcoop-bucket type
spaced on bhelt

Bucket material : Nylon

Capacity + 17T/8 (shelled corn with
water content of 25%)

Motor : 400V, 0.4KW 1 unit

Length : 5,7M

The darains discharged from the No. 2 precision
grader are fed into the seecd trecater by means of
this bucket elevator. '

M,!O.k
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(10)

Dust

(1)

Also, a two~way change-over device is attached to
thisg bucket elevator so thal connections from the
No. 2 precision grader to other eguipment can be

made with ease in the future,

Product tank feed bucket elevator 1 unit
Type | : Steel-plated, centrifugal
discharge scoop-bucket type
" spaced on belt

Bucket material - Nylon

Capacity : 1 T/H (shelled corn with water
_ - content of 25%)

Motor s 400V, 0.4KW 1 unit

Length 0 7.5M

The seeds sterilized by the seed treater are fed
into the product tank by means of this bucket

clevator.

Collecting and Discharging Equipment
No, 245 seed cleaner dust discharging
equipment . 1 :set
Accessories: Dust collecting coyclone 1 set

Dust discharging duct 1 set

'he dust dischargded from the No. 245 seed
¢leaner is separated from the air by means of the
dust collecting cyclone mounted outdoors.

Machine room dust collecting equipment 1 set

Accegsories:

Dust collecting motor cyclone 1 unit
Type : Type C-3
Airflow : 75m? /min
Static pressure: 200mmAg
Motor : 3.7KwW 1 unit

Dust collecting duct: 1 unit

,,,4 l
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13.

Dust cdllecting areas:

Receiving hopper .-

_Bucket_elevatof head

Corn sheller. &

Belt CQnVeyor drop outlet

ﬁo.'245 geed cleancr flow adjusting tank

No., 2 Precision grader

Seed treater

Product tank
The motor cyclone mounted outdoors extracts dust
from the dust generating source in the machine
room. In the machine room, therefore, there is
little loss of operating efficiency due to dust,

Centralized Control Panel : ' 1 unit

All control switches are arranged in this control panel.

All equipment, therefore, can easily be started and

stopped at a distance even by One person,

communication c¢hute and other accessories 1 set

Communications from equipment to eguipment can be

easily made by chute, pipes (connected by clamps &

elbows) and other accessories,

Self-inspection Bquipment

(1}
(2)

Corn crusher ' | 1 unit
Moisture meter 1 unit
Type :  KETT PB-1K

The use of a corn crusher and moisture meter permiis
easy and accurate measurement of moisture at the

site,
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Diecsal CGenerator for Auxiliary_Powér Supply 1 wnit

Type ;. Type EDG 60

Froquency : 50Uz

Power _ :  60KVA, 48KW

voltage : s 230V

speed : 1,500 rpm

Engine type :  4~cycle water-cooled precombustion

chamber type

Number of cylinders  : &

Total displacement ;o 7.01%

Appropriate fuel : TLight oil

Fuel consumption : leg /M

(at full load)

Fuel tank capacity : 12048

Control equipment: Generator control panel 1 set
| Engine control panel 1 sect

This dgenerator uses no brushes, slip rings, etc., and
the number of expendable parts has been greatly
reduced., Also, the starting performance has been
improved 5 to 10% over the conventional generator

with brushes.

Moreover, the engine can be started with a single touch
and constant-speced operation can be accomplished auto-
matically, thus making it very easy to control the
generator. In addition, the use of an auvtomatic

idling systom has greatly increased the life of the

engine,

Accegsory Tools 1 set

Accegsory tools: Monkey wrench, set wrench, screw-
driver, hollow wrench, hammer,

pincers, Lool box

—d 3
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Simple repairs and adjustments of machihes can be

made with these tools,

Installation Manual ' 1 set

Operating prochures are carefully and precisely
described in this manual in order to carry out the
actual installation of equipnent smoothly.
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2 Average relative hymidity per month -
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3-3 The ). llst of - ¥ needed laborers _and constractlon machlnes'

in 1nsLal]atlon of the seed processlng_plant

‘?{;p

repared by Japanese seed plant desxgn

team, 31, January, 1978

When we install the same

plant which we are going
‘numbers of laborer shown
and electrisity shown in
' This electrisity is
machines, -
Please use this dat
install the seed process

fable 1. ‘Ne

séédfprocQSSing plant-iﬁ‘dapanlds
to‘sGhd:ih Th&iland} we need the

in table 1 and construcﬁibnfmachines
talbe 2. o L
.requlred for th@ use of Weldlng

a for your inforMatiQn_when you
ing plant in the building.

eded’laboréfé'

Y 5 S U

DlVlSlOll
e

Needed numbers of laborer

e nars e e o g ]

SRS PSP PRI

Binsg
Machines
Total

{ —

5 men X i4_days 70 men. day
5 men x 7 days 35 men. day

(Remarks) 1. This 5 n

105 wmen. day

en should be skilled laborers.

2. One installation instructor does not

included

in this 5 men.

_— 8 6,;



Prepared by Japanoqe secd plant deslgn
team, 6th, Pebruary,'l978

The necessary elcctrxc power for the seed proceSSLng denL

is as fol]ow;ng Lable 1, table 2,

But, as there is the possibility that more machines will

be installed in the building Lo power up the performance of

the plant (for multi-purpose), it is wise to increase the

total électric power to 150 KW in three phase, to 15 KW in

single phase respectively, by considering the spare electric

power .

Tahle 1. The needed electric pawer

in three phase

et Ak e any

Ear drying equipment (Blower,20 Hp x 2)
Shelling equipment {Corn-sheller,Motor)
Corn drYing equipment (Blower,Motor)
Seed cleaning egquipment {Seed-cleaner,
Seed-separator,Motor)
seed dressing equipment (Stexilizer
for seed,Motor)
Bagging and scale equipment (Bag closer,
Motor) ' '
Conveying eguipment (Bellt conveyer,
Motor-pulley)
Dust collecting eqguipment

{Sub total)
Packaged air conditioner (Refrigerator,
Blower)
Dihunidifier (Refrigerator,Blower)
Cooling tower ({(Air blower)
Cooling water circulation (Motor)

{Sub total}

87~

3]KW(18 5RW R 2)
7.5KW

15KW

2. 25KW

0. 4KW
0. 2KW
17.8KW

4,4KW{2.2KW x 2)
84 55KW

Y7.2Kw
1.5KW
3. 7KW

44.8KW

129KW

L?otal : : S



Table 2}_;The neede@ electrié'pOWer_'  o
' 4in-single phase

Drylng wzth ventllatlon (heater X 2? S| AKW(0.5KW x 2)
_Ventllatlonudrylng (Heater) o R 0.,5KW

Bagging and’ scaling squipment oo 0. 4w
_(Automatic weigher) B S

voluntary test-equipment - ' ' 0. 1KW
Illumination (In room) - . BKW
Illumination (Yard) _ R _ 2KW

ST e , e BN I ok

8 8-



35 The necessary materials and tools in installation of the plant

Prepared by Japanese seed plant design team,
: - 13th, February, 1978 ' _
(1} Supplementary materials and tools '

[ T : .
Item : Standard Qity Remarks
‘Angle steel(l: type) 50min % 50mm x 4ym 24,2m| for pits 2.&&#1;-
l.8m x4
2.1m x 2
. 1.dmx 2
Angle stcel (L type)| 65mm x 65mm X Gmm 16.2m| for the truck
: scale foundation
5.5m x 2
: 2,6mx 2
Angle steelll type) 100mm x L00mm x 7mm 27.2m| for Bins l.7mx2x8
Angle steel (L type)| 50mm x 50mm x 6mm 15.2m| for Manholes.
' . ‘ 3.8mx 4
Flat steel bhar 50mm x Omm 6.8m| for Pit ladder
' ' ' 2,2mx 2
. _ lL.2mx 2
Steel bax 1 9ramg T for Pit ladder
' o : ' : 0.35nx20
Anchor 19mmg Y: 0.27m 30 for Pits
Anchor lémg T.: 0.25m 12 for truck scale
Anchox : oramg L: 0.1l m 80 for Mancholes
Anchor pmg L: 0.1 m 160 for Bins
Wire attachment 1 2rmg 5 for suspension
Wire rope 12mmng 3 10mx2,30mx1
Shackle for 12mm wire rope| 13
Thiwble for 12mm wire rope 5
rulley blocgk for 12mm wire rope 5
Winch for 1.5 ton 1 Electromotive
Wood log 100mmg L: 1.2m 5
Hook for 12mm wire rope

Tools (Pipe wrench, Adjustable wrench, Set sapnners, Spanner,
Plier, Screw driver {4+, -, each large, medium, small), Pench,
Double offset box wrench and other common tools)
Fork 1ift - 2 ton 1 ]

,‘89,..



@) Machines .

Ttem Standatdlf' Rémarks ',

wrecker 16% 20 tons
‘Welding machine 15 KVA each - 3
Gas welding wachine| for cutting the 1

I steel -
Temporary electric 60 KVA 1
power for the con~
struction work.




3~*6'0n'€heigggbér of the illumination lémp for the seed proces-
© sing plant |

Prepared by Japanese seed plant design team,
7th, Februwary, 1978 '

1. Same seed proceséing piant (included warehouse) consumes
about 5 KW olectric power for the illumination in Japan.
Therefote,Eif_We estimate the humber of the illuminator
for your'inqumatiph,'the neceded numbers is as followings.
1.1 1f yoﬁ use the fluorescent light(40W) as the illumi-

nator, this number is 125. {5000 + 40 = 125)

2. When you light up the yard which you dry earcorn in dry
gseason, it is beltter to ingstall the 4 mercury-vapor lamps
(with long pole) on the four corners of the yard.

(500 W each)

- 9 l -






(View from cast side)

(View from west side)
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Artificial pond of prabuthabab Agricultural
Experimental Station

Sorting Belt Division of phitsanulolc Seed Center

P 9‘ J—
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