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CHAPTER X AN INTEGRATED APPLICATION PROGRAM FOR THE
COMPREHENSIVE STORAGE FACILITIES DEVELOPMENT
PROJECT :

‘An integrated applLLaLlon progrdm for the PrOJect is proposed in this

Chapter based on bthe recommendaLlons stated in the Chapter iX.

Since this progfam is prepared to formulate the new project to estab-
lish the necessary‘stdrage facilities at the selected places in Thailand,
it would be necesséry to Carry'out further investigation in the Feasibility
Study Phase II to justify the whole program and make the concrete plan for

the'implementation.

10-1  Items of Agricultural Products
10-1-1 Rice

. Representing over one-fourth of all rice traded in the world, rice pro-
duction in Thailand is ‘a traditiomally important source for the nation to
obtain foreign currency. Rice is significant in the Thai economy because

it is a staple food and its price 'is a yardstick for commodity prices.

‘Rice farmers in Thailand’ however, earn less than laborérs engaged in
other occupations,  The Fifth Five-Year National Eccnomic and Social Develop-
ment Plan emphasizes impfovemént of farmers' income. The PWO is one of the
organizations for implementing such policies, but has not yet achieved the

desired results partly due to its. shortage of storage facilities.

~ Rice has been a primary commodity among many kinds of agricultural
products handled by thé'PWO; and will continue to be the most important

commodity to be handled by the organization.

In view of the situation, a priorvity should be given on rice in improve-

ing the storage facilities for the Project.



10-1-2 Maize

Thailand exported about 2.5 million tons of maize out of almost 3
million tons of production in 1982/83. Maize is a good agricultural
product for farmers and a promising source of foreign currency earnings

for Thailand.

Recent restrictions imposed by the importing countries on the maize
quality, particularly on the contamination of mycotoxin, have made it
difficult to maintain the existing foreign warkets and to develop the new

ones.,

In addition, there are many facilities hahdling export bulk maize in
both Bangkok and Tarua. Their total sL01age capacity is amounted over one
million tons. A grealt number of these facilities belong to the prlvate

sector.

"In view of the present situation, it is considered that new expansion
of the bulk maize handling facilities owned by the PWO is not of immediate

necessary at this stage.
10-1-3 Cassava Pellets

The exéort of cassava pellets has inecreased dramatically in recent
fears. The current level is approximately 7.5 million tons per year,
CaSsaVa bellets are primarily exported to the EC countries in large vessels
exceeding 100,000 toﬁs_with_its deéd-weight. Large scaled investments should
befmade'in facilities related to processing and handling. Foreign and
~ domestic private enterprises have invested heavily in facilities for pro-

cessing, storing and shipping cassava pellets in recent years.

'Storége-faci]itiés for cassava pellets are unique and cannot be used

'“_for other agr1cu1tura1 products Moreover, as. they are considered a part

of - proce581ng and Shlpplng operations, storage function itself cannot be

treated 1ndependently.

'A hajor markétiﬁg obstacle to future cassava pellet export would be

the ‘import reStrictibns including the quota system imposed by the EC,
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the largest importer of the commodity, The Government is therefore taking
measures to limit the area for cassava cultivation by urging cultivators

to grow other plants such as rubber or cashew nut as substitutes.

Consequently, the PWO is not advised to have its own facilities for

export operations of cassava products.
10-1-4 Othet Agricultural Products

Other agricultural products such as sorghum, mung beans, peanuts and
coffee are rather limited in marketing volume when compared with rice, maize
and cassava pellets. As the marketing.pattern of these other agricultural
products is similar to that of rice, space may be allocated for them in the
storage facilities projected by.the PWO. And it is not necessary to provide

specific storage facilities for these agricultural products.

10-2 Warehouse Capacity Required by the PWO

10-2-1 Target Volume of Rice to be Handled by the PWO

The target volume of rice to be handled by the PWO should be decided
according to the conditions of the supply of and demand for both producing
and consuming areas. The following table shows the supply and demand for
paddy and milled rice by regions based on the statistical data of a three-

year average from 1979 to 1981,
(Unit: 1,000 tons)

‘Marketable Surplus Delivery

, Domestic Export

Paddy Rice . Consumption Shipment
Central 4,163 2,706 1,620 1,086
Lower North 2,201 1,430 434 966
Upper North 1,115 725 294 4728
Northeast 2,511 1,507 1,027 - 479
South 551 358 412 - 54
10,541 6,726 3,787 2,939

Note: The figures can be referred to the Table VIII-1, in Chapter VIII.
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In view of the national economy, the above figure of about 3 million

tons represents the export poteﬁtial_of Thailand from 1979 to 1981.

The Government is presently eager to intervene inm the rice market

up to 10% of marketable surplus rice, which is approximately equal to

670,000 tons of milled rice. However, the operation fund has become so big

when the PWO handles the exclusively amount of the marketable surplus on

behalf of the Government. The PWO had to depend on the commercial banks,

with an interest rate over 18%, for the total funds for the market inter-—

vention performed in 1980 to 1982.

The results of the Feasibility Study Phase 1 suggest that even with

its sufficient capacity of warehouses and competent staff, should the PWO

lack financial support from the Government, it would be too risky for the

PWO to handle a full 10Z of total marketable surplus or 670,000 tons of

the annual marketable surplus exclusively.

Regarding the target volume of rice to be handled by the PWO, it would

be reasonable to set a tentatively target at a 10% of the total rice export,

plus another 10% of the total consumption in the metropolitan area.

at

1)

2)

The following factors are the respective reasons for setting the target

10Z of the rice exports and metropolitan consumption.

If the PWO undertakes the rice export business, as a government
organizaticn, its basic purpose should be that of a pioneer to improve
the quality of export rice and to modernize shipping facilities rather
than competing with the private sector. Therefore, a 10Z of the ex-—
port rice volume is a reasonable target figure for the volume of the

PUO's transactions in export activities.

Thailand has_an abuﬁdance of agricultural products. Most people in
citiés aﬁd villages enjoy a variety of food throughout the seasons.
quéﬁer; théfmetropoiitan population have to depend upon the rural

area.for.mbst of their food. The prices'of such daily food usually

tend to fluctuate seasonally. The PWO has a duty under the Royal

. Decree, to stabilize the prices of food, especially by supplying cheap

X4



rice to the low income people, Under these circumstances, it is
advisable that about 10Z of the total metropolitan consumption should
be handled by the PWO so that the PWO can play an effective role in

stabilizing the price and supplying the cheap rice.

The following figures show the annual rice export potential in a

Three-year average from 1979 to 1981 and in the year 2000:

(Unit: 1,000 tons)

Export Potential Export Potential

Three-Year Average in the Year 2000

for 1979 - 1981 {rounded figures)
Central 1,086 1,200
Lower North : 966 1,150
Upper North 428 525
Northeast 479 575
South - 54 - 50
Total 2,939 3,500

The figures are prepared im order to plan the potential in the year of
2000, for a long-term.perspéctive, and the details of the figures can be

referred to Chapter §-2.

Rice consumption in the Bangkok metropolitan area in the year 2000 is
estimated to be 978,000 tons. (Metropolitan population: 8.6 millions as
indicated in Appendix 0-30). Accordingly, the target volume of rice to be

handled by-the PWO in the year 2000 is set at 450,000 tons as shown by the

following calculations.
3,500,000 tons x 10%
1,000,000 tens x 10Z

It

350,000 tons
100,000 tons

Total 450,000 tons

X=5



10-2-2 Rice Storage Capacity to be kequired by the PWO

Warehouse capacity required by the PWO is determined by two factors:
the maximum amount of warehouse space requ1red for rice lnventory control
by the PWO and the storage capacity of ex1st1ng the PWO ] warehouses ap—

propriated for storing rice.

The capacity ofrregiohal warehouses required for the stoek.inventory
control of the above 450,000 tons of rice is indicated as the maXimum
purchased amount shown in the attached "Monthly Purchasing Schedule for
PWO's 10% Rlee Market Intervention': In the PWO inventory operatidns
two turnovers of the storage capaclty dre planned to set for the Central
region due to the recent 51gn1f1cant development of ralny season crops in

the region. For other regions, one turnover 1is 1mp1emented.

The maximum storage capac1tles in each region can be found from the
flgures of accumulat1ve stocks of procured rice by the PWO in the table.
ThE'capaclty of the maximum requirvements in each region ave fotaled

310 OOO tons as - follows

Maximum‘storége requirement
for the PWO's inventory of
450,000 tons milled rice

Central 110
_ iewef{NQrth. _ 100
_Ubﬁefnﬁofth 45
Northeast 50
.Soqtﬁ '._ : 5

_'Totel':' - R 310

: Warehouses owned by the PWO in the Bangkok area have a total capacity
'of approx1mate1y 110 000 tons 1nc1ud1ng both Bukkalo and Ranrana

¥ Jarehouse constructlon is not requlred for the Central reglon which w111
.ehandle 225 000 tons’ rlce w1Lh two turnovers. . The functions of these
'warehouses are to. store mllled rlce purchased from the Central region and

to dellver those rice to domest:c markets and to export shlpments as well.
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Two of the PWO-owned warehouses with a storage capacity of 10,000 tons,

one in Ban Pai and the other in Bua Yai in Northeast region, were found

suitable for storing milled rice.

'As the total warehouse capacity required

in the tregion is 50,000 tons, new warehousés will be provided to have a total

capacity of 30,000 tons.

The following table indicates that the total capacity of regional ware-

.' (Unit: 1,000 tons)

Capaclty of _
Warehouses ‘to

ReQuitéd Capacity of

Capacity Existing Warehouse be provided
Central 110.0 110.0 -
Lower North 100.0 - 100.0
Upper North 45,0 - 45.0
Northeast 50.0 20.0 30.0
South 5.0 - 5.0

130.0 180.0

310.0

Wérehouses attached to the Central Shipping Complex shall function'

stotrage épaées for the transferred milled rice from regional warehouses,

' totallng 225 000 tons annually, 115,000 tons from Lower North, 52 ,500 tons

' from Upper North and 57, 500 tons from Northeast region, and also function

Astorage spaces for mllled rice being ready to domestic and overseas shipments

-after.necessary processlng in the complex.

. The warehouse capac1ty to be requ1red for the above functlons shall be

28, 000 tons to store mllled rice storage with 8 months dellvery schedule

from reglonal warehouses to the complex.'

In addition, 7, 000 tons mllled

rlce storage capac1ty shall be needed for handllng and storlng shlpplng

1;r10e 1n the complex

Accordlng]y, ‘the requ1rement of warehouse capacity

- attached to the Central %hlpplng Complex is totally 35,000 tons,



10-3 Location te be selected for Regional Warehouse

 Selection of locations and sites for warehouse construction in regions
| must be carefully justlfy aund determined after detailed studies on operatlon-

al and economic analysis of the PWO rice procurement and sales operations

in each region.

Pogsible locations for regional warehouse construction can be selected
¢rom the following areas which are known as local trading center of rice

marketing in the respective regions:

Central :; Baﬁgkbk, Ayuttﬁaya, Angthong, Prachinbufi, Nakhon
Nayék; Suphanburi
Lower MNorth Nakhoﬁ-séwép;:PhitSéﬁuLbk
“Upper North :- Lampang, Chiang,Mai, Chiang Rai
Northeast . . Nakhon-Ratéhasima, Khon Kean, Udon Thaﬁi, Udon
Ratchathani, Surin

South : Surat Thani

It is proposed that 'a further necessary survey on this issue be

carried out in the Feasibility Study Phase II.

10-4 Improvement of Techﬁology Application for Rice Storage

As mentipned'beforé, existing grain stérége facilities inm Thailand
are inadequéte_for safety storage in_terms of structure and function. Rice
1 loading facilities at wharvesare oidwfaéhionéd and hold the same problems as
grain storage facilities, deépite the rapid increase in export rice in recent
Yéars. _When the PWO plans for new facilities, following technical matters

should be”considered;.

a) The technology should be based on the actual grain markering
condition in Thailand. It mustn't estrange from the existing tech-
nical and economlc conditions. Improved technology should have

conformity with the marketing system.



b) The equipment of storage facilities should be excellent not only
in individual performance but also in hermonization as a whole,

Such equipment should have good operational efficilency collectively.

¢) Generally, the adaptability to new-technology is relatively high
in Thailand, but some problems remain ia maintenance work.
Egpecially in case ef the PWO, enhancement of technical staff is

indispensable to smooth operation of the storape facilities,

d) Though.modernization ofrshipping facilities has been attemped by
the rice ekporter, it has not progressed well because of eeonomic
and technieal rvestrictions. Econowic as well as technical
evaluation is important in order to maintain international com-
petitivenesS'ef Thai rice and to let the new'faciiities function

as a pilot plant for the private sector.

e) It is necessary to recognize that the storage technology which
has been improved in developed countries in temperate zone can not
‘be always adopted to the storage condition like Thailand where

temperature and humidity are high all the year round.

£} The problems of storage should be overcome progressively, It is

“important to evade a risk caused by radical changes.

10-4-1 Tecﬁnological Improvements in Milled Rice Storage

The following methods to improve the milled rice storage has been

-developed to put into practical use.
‘1) Complete removal of attached bran

Conditions of meteeiels stored Aﬁd the natural enviromment are the
twe'majer'factorS“effeeting=the rice storage. One of methods to .
improve the material cohdition ie to comﬁleeely remove fhe-rice bran
from milled'fice , The - deterloratlon of rice quality is caused |
.prlmarlly by changes in quallty in the bran 1ayer and embryo. They
tend to ox1d1ze naturally because of thelr fat content. Intermediate

'organ1sms produced by the ox1dlzatlon is-assumed to cause a chain

reaction that brings about the deterioration of quality. The absence
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of bran may permit rice to keep its whiteness by restricting the change
in rice components like acidity of fats. The degradation of rice white-
ness results fromtgjm3Qecomposition 6f the bran components and their
movement into the startch layer of a rice kernel. Experiments indicate
that insects breed easily in milled rice with residual bran, brown rice
and péddy, but hérdly s0 in white rice with the bran completely removed,

and this white rice is more palatable.

Rice becomes ready to store for a long period of time by reducing
the moisture content to a low level, elevating the milling degree and
compieﬁely removing attaéhed bran by polishing. The milling degree
for high quality Thai rice is set "oxtra well milled" by the rice
quaiity standards of Thailand. This means that the bran should be
completely rémoved. Thai_milled rice can be improved condition for
slorage hy removing the atﬁached bran with a polisher. The wet polishing
‘method for milled rice is pafticuiarly effective to improve the storage

condition due to the smooth surface of milled rice.

2} Reduction'of moisture content of milled rice

The quélity of vice will hardly deteriorate, even under poor
storage cohditions, if the rice has a low moisfure content.
_Humidity in the air has a close relation with the moisture content of
rice under the natural equilibratiOn. Therefore, it is very important
for the storage of milled rice to reduce the initial moisture content
to a safe level, and to control the relative humidity in the environment
air in a warehouse. It is particularly important to control the relative

humidity during the tropical rainy season.

It is poséible to reduce the moisture content of milled rice by
reducing the relative hﬂmidity in the warehouse, When a large volume
of bagged rice is stored, it will require gbout one month to achieve
an'eqﬁilibrium.between the moisture content of the rice kernel and the
humidity in the air. To save energy, it is advisable for Thailand ta

adjust the moisture content of rice to an appropriate level by controlling

the relative humidity in the warehouse rather than controlling the temper-

ature at appropriate loy level in the warehouse,
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The'teﬁperature of rice is closely related to the moisture content
of rice for rice storage. While it is truelthat low temperature is a
favorable for the storage, the temperétdre does not have to be so low
if the rice has a iow molsture content. It is vital to maintain a

low moisture content of rice for storage in the tropical areas.

3) Prevention of quality deterioration and insect damage by the new

packing materilals

As previously mentioned; damage lo gunny bags caused by rats is
rare in Thailand. However, it has been observed that insects make
holes in plastic £ilm bags that have been used técently. Thére will
pe an urgent need for prevenﬁive measures. In addition to the
prdblems conterning the packing materials themselves, presence of
insects (i.e. their eggs and'lérvae) with milled xice before packing,
and intrusion of insects due to an:incompléte heat seal are major
subjects to be concerned.These matters should be improved first before

considering insect control by adopt new packing materials.

Factors of intercepting insects by packing materials include
mechanical strengthening, repellents, and adoption of hard packing
materials., The resistance of packing materials against insects can

be expressed by pricking and wearing tolerance.
4} New packing materials
Plastic film.bags are commonly used to contain the amount (2 kg,
1Q.kg)'0f milled'rice-in Japén, and the following special film bags are
used-forlmilled rice with embryo and retort-pouch rice.
‘1) | Low density polyethylene laminate film (for sealing C0y)
. Low den51ty polyethylene film (thlckness of 100 uu) is coated

 ins1de ‘the 2 1ayers (37 pu per 1ayer) of nylon film by Lhe dry
- laminated method. (Material expenses for 10kg bag; ¥90 to 130)°
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ii) Aluminum evaporated Film

Aluminum evaporated Iilm in hardly penetrated by gases and

not easily penetrated by humidity and light.

10-4-2 Cargo-handling Improvement in Warehouse

In advanced'counéries, computerized cbmmodity physical distribution
systems including sforage mahagement have been developed to handle general
cargees. ' As described earlier, the method of loading and unloading bags
of milled rice in the warehouses are outdated in Thailand. In contrast to
the mechanized handling of cassava products, maize and sorghum in bulk,
bag handling seems to be handicapped by technical difficulties. Total
palletization system is a practical means of achieving effective distribution
of cargoes of rice by taking advantage of exlsting facilities and structures.
Because of the congestion of cargo-handling warehouses at the wharf as
described before; it is particularly necessary to improve the efficiency of

cargo-handling works.
1) Palletized storage

Ta order to implement palletized-cargo storage system, it is
necessary to consider pallet size, stacking model and number of

stacking lavers.

Pallet size may bé determined by the model of stacking. Table %-2
shows several types of milled rice bags in use in Thailand while
different sizes of bags are used to contain the same quantity of
milled rice. Tor the palletization it is quite important to restrict

the variety of rice bag sizes not to require various pallet sizes,

The numbér of layers of rice bags on a pallet should be preferably
seven(7) when 50 kg rice baps are arranged in a form called "Tsugaru-5".
For 100 kg bags, the number of the layers should be five(5) in either

case when the form "Psugaru-5'" or "Square-4" is taken,
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10.
11.

12.

13.

14,

15.
16.
17.

18.

19.

- 20.

Table X-~2 Specifications of Gunny Bags

Kind of gunny bag Size Weight per piece

Rice gunny bag (100 kgs) 43" x 29" 1.134 kg
Rice gunny bag | 45" x 29" 1.19 - 1.225

Sugar gunny bag purple stripe 43" x 29" 1.134
Fexcsizer oy b o W o
Fertilizer gunny bag 35" x.22" a 0.68

Corn sack 41" x 23" 1.02

Corn ‘sack 37" x 23" 0.93

B Twill £4-1/2" x 26" 1.02
Casﬁor seed gunny bag 50" x 34" 1.30
Heavy cee stripe gunny bag 36" x 29" 0.95
Heavy cee stripe guuny bag 35" x 29" 0,92
Fer?ili%er.gunny bag (one green 40" x 24" 0.8] - 0.84

stripe inside form selvedge)

Japan rice gumny bag 40" x 23-1/2" 0.75 - 0.82

SRR - {101 cm x 60 cm)
Stvive Tyt from solvedse) 37" x 23" 0.70
~ do - 41" x 23" 0.775

Rice gunny bag 41" x 23" 0.87.
Rice'gunny-ﬁag 37" x 22" 6.675
_Héssiaﬁ_ggﬁny'bag 36" x.26” 0.44 ~ 0.46
'.Haséiénfguﬁny bag 36" % 22 0.40
-HESsiéﬁ.gdnny bag. 36" x 21" 0.38

‘ Sour¢¢ E_Siam Gunny Cof, Led, (Juﬁe,.1977)
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Typical examples of the arrangement forms are illustrated in

Figure X-1, and a suggested relationship ambng the quantity of

bagged rice, available ,arrangement forms, the.number of layers of rice

bags on a pallet, and the number of the pallets in each pile of the

stacking is shown in Table X-3,

~.Lalled in
Layers Japan

Square-
Four

Aizu-
Eight

Tsugaru—
Five

First-Layer

D
Vo

000
OO

Ll

Second-Layer,

N
o0

000

)

Lol

Table X-3

Typical Arrangement Form of Rice Bags

Suggested Palletized Rice Bags Piling

Weight of a

Arrangement form of

rice bags for
each layer

Number of pallet
in each pile

Number of layers
on a pallet

Rice bag (kg)

50
100

i00

Teugaru-5
Tsugaru-5

Square-4

7 3
5 4
5 4



However, this should be verified by practical application. The
higher the pallets are piled, the more easily the stacking of pallets
tend to collapse, although the high stacking is desivable for effective
use of the space under the beams. In any case practical tests should
be conducted for adoption of the proper way of stacking. Consideration

should be given first to safety and second to storage efficiency.

In rice warehouses in Thailand, the normal height of stacking is
27 layers. The layers when palletizétion will become lower than 27
for more safety, as mentioned in Table X-3, accordingly less beam

height may'be required.

2) Pallet cargo-handling equipment

‘A forklift or a ceiling crane can be used for handling and pallet
cargoes in warehouses. Their operation can involve the problems

related to the utilization of space undexr beams.

Some forklift models can pile cargoes highef than ceiling cranes,
and provide the continued operation in— and-outdoors. A ceiling crane
requires space above the stacking for the movement of a winch, a hook
and slings. It can pile less pallets than a forklift in a warehouse.
However, the space for this movement can be considered to meet the
technical requirements for preventing ra&iant heat under the roof.
Although a crane can not be used for moving pallets outdoors, it can
move them easily within a warchouse. The use of a crane may contribute

. to the efficiency in floor space utilization by minimizing dead space

in the warehouse.

A forklift therefore would be an effective transportation means
when a warehouse is located in a short distance from a wharf. And a
ceiling crane would be suitable for cargo-handling operation to meet
a rather long distance transportation conducted by trucks.

10-4~3 Rice Processing Improvement

1) Mixing Facilities

The receptacle bins are made of either wood, steel or concrete,
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They can be Installed elther indoors, or outdoors. Design for bins
differs whether or not the bin. is to be provided a function for a long
time stbrage of milled ricé. Each of these factors needs to be
studied carefully befdre the project is put into implementation.
However milled rice is very rarely stored in bulk for a long period

of time.

It is generally advisable to install steel, indoor bins in the
beginning, but it is advisable to build concrete bins equipped with
the storage function later, as sooﬁ as they can be afforded. The
conerete bin interiors should be smoothed by paint. Its height should
be below 20 m. Tt shéuld be equipped with device that prevent rice
from being broken by the impact of casting and being biased due to
the difference of gravity and dimensions of rice, as well as a manhole

to ensure the maintenance and inspection of its inner walls.

A bin made of air tight steel and concrete can be useful for both
purposes of storage rice and fumigation. However, it is seldom in any
country, to store a large quantity of milled rice for along time in'a

bin.

It is reported that some private Thai enterprises are planning to
construct a bulk storapge for willed rice. This plan aims for improvement
of handling, processing and fumigating of stored rice but does not intend

to store milled rice for a long period.

In Thajiland, special caution should be taken inte consideration to
store milled rice in view of the unfavorahle meteorological couditions,
even if the storage period is about 6 months. Aeration between the
‘stored milled rice in bulk can not be effective if Lhe aeration is
not controlled to adjust to the atmospheriec conditions at the place

of storage.

Milled rice stored in bulk that is close to the wall of a bin is
predicted to reach the dew point when there is a temperaturc differ-

ence of 4°C, This happens 1if the temperature between grains is 25°C



to 30°C and the humidity between gréins'ié RH 80%. 1In the case of dry
séason, if the temperature between grains of 25°C to 30°C and humidity
between grains at RH 50% and the temperature difference is 11°C, the
gimilar phencmenon will occur. In bins in Bangkok it ds likely to
reach the dew point as the annual average humidity is 78%.

The desigh should be made to minimize the increase of broken rice
caused by carriers sﬁch as conveyor and elevator. 1f tﬁe amount of
bréken rice increase more than the standard, the operation would be
less profitable. The facility design should minimize the use of
bucket elevators and incorporate the functions of mnecessary processes
by arranging them vertically} Mixing, re-milling and packing should
not be done in the warehouse, but in an indépendent building linked

closely to the storage bins.

According to the tests conducted by a certain rice mill in Thailand,
the amount of broken rice incurred by bucket elevators is 0.1% per one
pass., With all other conditions the same, the looser chute angle of
the elevator will reduce the increase in the amount of broken rice.
0.1% may seem trivial, but the amount of broken rice will increase
proportionately as the bucket elevator is used more frequently. This

should not be neglected when the actual design of storage bin is made.

it is also advisable to study the adoption of a "pneumatic low
speed conveyor" that can mix rice perfectly with different grades of
rice thrdugh conveying, in order to make the rice quality to meet

the required specifications.
2) Remilling

Remilling equipment is a combination of rice milling and polishing
machine, Recent technological changes have developed new types of

equipment such as wet polishing and color sorting machine as a part

of remilling'equipmént.' These machines came out to be used to satlisfy
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the needs of rice milling industry to improve quality of its products.
It is said that a certain groups of rice exporters are studying the
adoption of a large system incorporating the latest equipment for

mixing, remilling, packing and loading of rice,

Fig. X-2 is a flow chart of the latest shipping facilities. It in-
clude pre-cleaner, de-stoner, scale, rice whitener, wet tvice polisher,
rotary shifter, length grader, mixing, fumigation, packing, color
sorting equipment and accessories, and bins with a storage function.
Layout of such equipment should be designed vertically to match

storage bins.

The lines of various processes should be designed with separations

to avoid the mixing of 6rdihary rice, parboiled rice and glutinous rice.
4 Loading Improvement
1) Ship loader

A ship loader is an automatic cargo-worker for loading of packed

prodﬁcts onto a vessel. A spiral type chute is one of the typical ship

‘loader, of which main features are explained below. and which is

illustrated in Fig. X-3.

i) Outline

The bagged milled rice is carried from a warehouse to a spiral
chute at the wharf by conveyors. A spiral chute is to be designed
to slide the bags down to the turntable while maintaining a suitable
speed to avoid breaking of the rice bag. Then the turntable feeds
the bags onto the telescopic conveyor constantly. 1t serves to adjust
the bags into shape and stack them in the ship hold. An operator
at the confrol room or in the hold controls the direction and the
speed of the conveyor as he magintains the position and quantity of
bags in the hold. The flexible spiral chute can be adjusted to the

tide or height of cargoes.
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Normal speed of loadlng by this type of chute is 100 t/hr for
loading onto a barge or & small ship (100 - 3,000 tons)

Conveyor
from Warehouse

Spiral |
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Turn Tab le

iTelescopxc i

Conveyor

Fig. X-3 Spiral Chute Ship Loader

ii) Development and utilization

Spiral chute ship loaders for bagged rice are not popular yet,

"but, in Europe, they are used to some extent for other grains.

The followlngs are some cases of this type of loader employed

for bagged rice.
..a) Rangoon port

A splral chute loader 