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AGRO-TECHNOLOGY DEPARTMENT

88,780

CHITNAWASARN, Samard, DURIYAPRAPAN, Soonthorn. Effect of spacing
and cutting height on leafs vyield of Leucaena (Leucaena
leucocephala cv. Cunningham). Res. Proj. no. 26-25, Rep no. 6,
(Research and technology for rural development in Klong Muang
land reform area), 1988, 1llp. (In Thai)

Key WOrds Leucaena, Leucaena leucocephala, Cunningham,
Saraburl Cropping systems, Spacing, Foliage.

7 Study on ﬁoliage production of Krathin or leucaena (Leucaena
leucocephala cv. Cunningham) in response to 2 cutting heights and
3 plant spacings was carried out in farmer's plot, Muak Lek
District, Saraburi Province in 1984-1985. Cutting height of
1.0 m produced significantly higher leaf dry matter than 0.5 m
whereas no significant leaf production was found between 0.05,
0.25 and 0.45 m plant spacings. Leaf production tended to de-
crease in later harvests. Further study in crop management as
well as economic analysis in leucaena leaf product;on are neces-
sary in order to sustain crop productivity and determlnatlon of
future commercial cultivation of leucaena for anlmal feed, -
Authors.

88/781

DURIYAPRAPAN Soonthorn, CHITNAWASARN, Samard. Development and
promotion of dairy farmlng in Khlong Muang land reform area.
Res. Proj. no. 26-25, Rep no "7, (Research and technology for
.rural development in Khlong Muang 1and reform area), 1988, 13p.
(In Thai)

Key Words: Dairy farming, Khlong Muang Land Reform, Saraburi.

Da1ry farmlng promotion in Khlong Muang Land Reform Area,
Saraburi Province was carried out during October 1983 to Septem—
ber 1986 by six organizations, namely Saraburi Prov1nc1a1 Office,
Offlce of Agricultural Land Reform, Thalland Dairy Farming Promo-
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tion Organization, Swita Foundation, Bangkok Bank Limited and
Thailand Institute of Scientific and Technological Research. 420
head of New Zealand borned Holstein-Sahival crossbred cows were
allocated to 82 selected families. The number varied from 4-6
head/family depending on farm size in terms of tillable area and
labor availability. Initial investment was loaned by Bangkok
Bank Limited and must be paid back with interest to the Bank
within 10 years. An evaluation carr;ed out at the end of 1986
showed that inadequate forage production problem remained
throughout promotion period and tends to be intensified in the
future due to the increase in number of dairy cows in which 477
newborn cows were already recorded within the first 3-year
period. However, dairy farming proved to be a success, providing
main source of income to families involved with average minimum
and maximum monthly income of 7,017 and 19 573 Baht in late 1986.
- Authors.

88/782

DURIYAPRAPAN, Soonthorn, BURANASILPIN, Panas, WATANAKUL, Jira-
porn, TANPANICH ‘Sayant, CHITNAWASARN, Samard Varietal develop-
ment, -cultural practices, food processing and feeding trials of
grain amaranths. Res, Proj; no. 31-07, Rep Ho. 1, (Study on
grain amaranth production in Thailand), 1988, 39p. (In Thai)

Key Words: Animal feeding, Amaranthus, Food processing.

Study on grain amaranth production in Thailand during 1983~
1987 period has been emphasized in developing of suitable aﬂces—
sions for local environmental conditions, food products: using
amaranth grains as well as utilization of amaranth stover for
animal feed. Five accessions of grain ‘amaranth Mexican grain
type were selected from overall of 68 accessions introduced from
various institutions at the beginning of the research project.
Additional 30 accessions were introduced from Nepal in late 1986.
Ten hybrids were also introduced from Rodale Research Center
in 198& for yield improvement work. Number of trials have been
undértakeni in order to formulate guideline in cultural practles
for t ‘future commercial cultivation of grain amaranth in ‘Thailand.
Food processing study indicated that composite flour with 25 - per
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cent amaranth grain flour can be made into number of acceptable
food - products. Amaranth stover contained high level of mineral
contents and can be partly used.as roughage for beef and dairy
cattle. The ‘'use of ground amaranth stover in pig feeding trial
showed potential in reducing animal production cost, however,

further evaluation is needed before the 1mplementatlon of these
results. - Authors. '

88/783

CHOMCHALOW, Srivan, BOONMALISON, Decha. The establishment of the
national genebank of Thailand. Res. Proj. no. 22-24, Rep no. 1,
(National genebank), 1988, 56p. (In Thai)

Key Words: Gene bank, Germplasm conservation, Plant genetic
resources. -

The impbrtance of germplasm conservation has now been rec-
ognized in many countries and over the world. This is reflected
in the establishment of genebanks for conserving plant ‘genetic
resources. o g .

In Thailand, the lack of proper storage facilities is a major
constraint in an attempt to conserve plant germplasm. As a
result;, the seed have to be rejuvenated frequently to maintain
their viability. This is not only laborious, time-consuming, and
expensive, but it also creates a problem of admixture of
germplasm through human error which results in 1mpur1ty and
change in genetlc comp031tlon of the accessions.

A grant of U.S.$ 150,000 was given to the Thailand Institute
of Scientific and Technological Research (TISTR) by IBPGR to
construct ‘a genebank called the "National Genebank of Thalland"
located within the compound of TISTR.

In conserving plant germplasm, various processes have:to be
taken viz. recording of seed passport data, grading, cleaning,
germination testing, and seed drying. ~After passing through
these processes, seeds must be kept in vacuum can sealer or
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aluminum.feoil sealer and.stored in cold room in the genebank with
0 to -20 degree celsius temperature. Under these <conditions
seeds can be stored for more than 50 years. ' '

. It . is expected  that the genebank will kecome the central
storage for»va;goﬁs;germplasm of plant all over the country. In
addition, it will serve as a centre for seeds exchange among
countries. For further information please contact Agro-Techno-
logy Department, TISTR, Tel. 5791121-30 Ext. 1124, 5101. -
Authors. '

AUTOMOTIVE TECHNOLOGY CENTIRE

88/784.

DEUKSAKONDH, Manit, ROHITSUKD, Taweesakdi, JAWPRAYOON, Siripan
S., GATPAN, Panya, INTAPUN, Somporn. Military trucks building
project for demostration. Res. : Proj. no.  31-08, Rep no. 1,
1988, 107p. . (In Thai) ’

Key Words: Trucks, Military trucks, Automotive industry.

Military Trucks Building Project for demonstration purposes
has been accomplished according-to the planned schedule. The
project's objective and goal is to identify technological capabi-
lity of the automotive industry in Thailand. The result of ‘the
study has illustrated that there are approximately 3,726 main
component parts in a single military vehicle and Thailand has’
adequate technology to produce about 1,928 of such parts with
international .standard of quality, which amount to 66.4 per cent
of = total value. Automotive industry in Thailand can also manu-~
facture ; other 1,328 component parts with lower quality than the
international standard, which amounts to 19.6 per cent. There is
also a possibility that the local automotive industry can manu-
facture another 356 items of 10.9 per cent of cost value, if
demanded - by the market, - but the quality can not be identified.
However, local automotive industry at present still lacks the
know-how or technology to manufacture some component parts which’
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accounts for.. approximately 114 1tems or about: 3.1 per- cent of
cost valueo

The Army Vehicle Rebuilt Workshop of the Ordnance’ Department
has played an important role in’ assembllng military trucks (1/4
tonne) for the demonstration project. It can be assured that
even though Army Vehicle Rebuilt Workshop is small, but it is
most efficient and it"is worthwhile to support and strengthen the
capablllty of -ithe  workshop so ‘that it becomes useful to the Arny,
- Authorsu

CHEMICAL INDUSTRY DEPARTMENT

88/785 .

ARUNYANAK, Silpachai, TRAKULMAHACHAI, Boonchai, NUTALAYA, Kesara,
STHAPITANONDA, Kannika. Chemical product improvement: calcium
nitrate. Class Invest. no. 30-09, Rep no. 1, 1988; 35p. (In
Thal) CONFIDENTIAL h ‘ ' ' o

Key Words: Calcium'nitrate,'Chemical products, Rubber industry,
Direct-coacervant dipping, Coacervant.

At present, natural rubber dipping product industry  is
booming, therefore, the 1ncrea51ng demand of raw materials used
in this industry is also expected -Calcium nitrate is used as
dry- chemical coacervant in dlrect-coacervant dipping process.
Most of used calcium nitrate is imported. . However, the:calcium
nitrate produced by local industry, Namchai Chemical Products
Co., Ltd. was proved to have the quallty as good as that of the
1mported one. .- Authors.

88/786

ARUNYANAK, Silpachai, TRAKULMAHACHAT, Boonchai, PORNPRUTTIPONG-
SUK, Narongsak DARONGSUWAN, Aroonsri, NUTALAYA, Kesara, STHAPI-
TANONDA Kannika, CHEOSAKUL Ubolsrl SRIWANAWIT J1t MATA,
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Permsuk, PRASERTPHONG, Booncherd. Utilization of carbon dioxide
for producing calcium‘'carbonate. Class. Invest. no. 29-16,
Rep.no. 3, 1988, 99p. (In Thai) CONFIDENTIAL.

Key Words: Calcium -carbonate, Carbonation process,
Carbon dioxide.

Calc1um carbonate is a chem1cal product yielded from ¢arbona-
tion process, the reaction between. carbon dioxide and oxide or
hydroxide of céalcium. . The" experiment uses commercial calcium
hydroxide and the mixed gas, composition of which is almdst the
same as that of carboh dickide gas from Petroleum Authority of
Thailand. The tesults show that the.c¢ontamination in mixed gas
has no significant effect 6n both process and quality of calcium -
carbonate. Most of product qualities ate within the specifica-
tion of standard no. TIS 402-1972, TIS 403<1972 and 1SO 3262-1975
(E.). Inaddition, it is possbile to improve the qualities to
meet all specifications of those standards.

However, results of &conomic¢ analysis indicate that:calcium
carbonate:: productlon by carbonation process, is not economical
feasibility either using the mixed gas alone or as .an additional
carbon dioxide for calcium carbonate factory. - Authors.

88/787

NUTALAYA, Kesara, ARUNYANAK, Silpachai,  VONGPANISH, Pratum,
MEEPRASERT, Nantana, . PRASERTPHONG,, . Beoncherd, MATA, Permsuk,

STHAPITANONDA, Kannika. ' Process 1mprovement in rubber band in-
dustry: study on p0351b111ty of applying hot air vulcanigation in
rubber band processing. - Class. Inyest. no. 30-07, Rep no. 3,
(Development’ on production of rubber), 1988, 73p. (In Thai)
CONFIDENTIAL.

Key Words: Rubber band industry, Hot air vulcanization.
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88/788

NUTALAYA, Kesara, TRAKULMAHACHAI, Boonchai, MASUTHON, Sutipa,
PEUJANTUK, Tasanee, DARONGSUWAN, Aroonsri, STHAPITANONDA, Kan-
nika. Development of small scale industry for chemicals and
specialty chemicals: precipitated silica. Res. Proj. no. 30-20,
Rep no. 1, 1988, 62p. (In Thai)

Key Words: Silica, Scanning election microscope, Precipitated
silica, Nay0.Sio, solution.

Silica compound which is used generally as a filler for
reinforcing and adjusting properties of the products finds appli-
cation in rubber industry, paint industry, pharmaceutical and
cosmetic industry and also use as absorbent, etc. Silica has
been imported to Thailand with the rate of increase in quantity
each year. 1In 1986, the silica imported was as high as 4,456
tons and valued at 91.7 million baht. Besides, Na,0.Sio., solu-
tion which is the starting raw material for 5111ca production can
be made locally and abundantly.

This research work was to use Na,0.Sios solution to produce
precipitated silica by employing 3 methods : wuse of HySo,4 acid,
use of HC1l acid and added chemical and use of CO, gas as silica
precipitators. Silica yields from the three processes are quite

high. Some properties of the silica products are shown in . the
Table.
Process
HpSO4  |HCL,CaCl, and NaCl{ CO, and NaCl
Properties :
Si02 / 80.5-97.7 80.2-90.5 | 75.7-93.4
0.3-4.7 | 0.6-3.7 2.0-10.5
ik density, g/cc | 0.620-0.864 0.350-0.420 0.368-1.181
. : 8.7-10.9 ! 7.6-9.1 10.0-12.3

Loss on ignition;% 3.4-11.8 | 8.3-17.4 4,7-5.6
Oil absorption, g/g | 74.0-119.6: 156 .5-187.9 93.6-266.0
Particle surface 38-295 | 42-67 4-146
area, m2/g | i
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The properties of these silica from the experiments are found
to be in the range of those general ones as cited in the litera-
ture except Na,O which is too high. Besides, studies were made
on surface and structure by scanning electron microscope (SEM)
and measurement of particle size. :

From these preliminary results, researches and studies should
be proceeded on the following topics : use of appropriate
Nay0.SiO, solution, study and improvement on the previous
process and others, study on the proper  analytical methods of the
silica products, study on the application of produced silica in
rubber producticn and others, further study on the production of

precipitated silica in.pilot scale. Since .silica gels: are-
gaining higher application as absorbent, study on its production
shouldvalso be initated. - Authors. i
88/789

NUTALAYA, Kesara, ARUNYANAK, Silpachai, - MEEPRASERT, Nantana,-
STHAPITANONDA, Kannika, MATA, Permsuk. Process improvement in
rubber band industry: survey on the status of rubber band in-
dustry. Res, Proj. no, 30-03, Rep no. 1, (Development on pro-
duction of rubker), 1988, 67p. (In Thai) -

Key Words: Natural rubbefl‘Rubber band industry.

The local industries in Thailand at present use about 5
percent of the total natural rubber produced or 50,000 - tons/year -
as their raw material which 18 percent was consumed by rubber
band industry. = Being an export-oriented industry, rubber band
manufacturers meet a very high competition of both price and
quality of products.

From the rubber band industrial surveys and plant visits
taken place during 1986/1987, the results show that most of the:
manufacturers are small scale and facing the problems on many"-
fields such as production, marketing, and financial management.
Regarding the production, undeveloped technolegy and high fluc-
tuation of price and quality of rubber are main problems.
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Improvement of rubber band industry should be responsible not
only by private sector but also by government. Government
agencies should however strengthen their support of technical
information, research and development on production, marketing
information on both raw materials and products and finance to
this industry. Overall, the benefit of upgrading the rubber
industry would be its higher competition potential for inter-
national trade which in turn would increase the natural rubber
consumption in Thailand. - Authors.

88/790

NUTALAYA, Kesara, TRAKULMAHACHAI, Boonchai, PEUJANTUK, Tasanee,
STHAPITANONDA, Kannika, ARUNYANAK, Silpachai, MATA, Permsuk,
SRIWANAWIT, Jit. Investigation on production of activated
carbon from peat soils in laboratory. Res. Proj. no. 30-14,
Rep no. 1, (Development of peat soil for utilization in -in-
dustry), 1988, 80p. (In Thai) ’

Key Words: Peat soils, Activated carbon, Bacho; Narathiwat,
ZrCl, activation technique, Superheated steam
activation technique.

Peat soils from Bacho swamp in Narathiwat Province were used
to produce activated carbon on laboratory scale at Thailand
Institute of Scientific and Technological Research (TISTR)
applying either ZnCl. activation or superheated steam activation
technique. Common ~activation parameters used were temperature
and time. .. Variation on ratio of soils and ZnCl, chemical 'was
also tested for ZnClz activation . technique. Activated carbon
properties tested in the laboratory included iodine no.,
methylene blue adsorption, particle surface area (B.E.T.), proxi-
mate’ ana1y31s S content, moisture, bulk density, pH and also
particle size distribution only for activated carbon produced
from superheated steam method.

From the result of the experiments, it was found that acti-
vated carbqn produced from peat soils with high fixed carbon and
low ash using soils and ZnCl, chemical ratio of 1:4, activation
temperature of 600 degree celsius and time of more than 0.5 hr
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would possess good properties comparable to commercial ones, i.e.
iodine no. 1,200-1,300 or more mg/g, methylene blue adsorption
200-300 or nmore mg/g, particle surface area 1,200-1,500 or more
m</qg. Besides, these activated carbons also consisted of fixed
carbon as high as 80-90 per cent, . S content lower than 0.06 per
cent and pH ranqed between 2-3 Wthh could be adjusted by using
basic solutions, . For activated carbon from superheated steam
activation which had_tp be pressed into granular possessed lower
quality i.e. activated carbon passing through superheated steam
at 900 degree cesius for 4 hr would have iodine no. of about
1,200 mg/g, methylene blue adsorption of 296 mg/g and particle
surface area of 881 m“/g. Moreover, it was also noticed that the
percentage yield of activated carbon produced from steam activa-
tion was very low (8 per cent) compared with the ones activated
by ZnCl, chemical (49-54 per cent).

TISTR also used produced .activated carbons to decolourizé
molasses solutions and vegetable oils to compare with commercial
activated carbons. Machines and equipment for producing acti-
vated carbon from peat soils using 2nCl, activation technique at
pilot plant scale of 50-100 kg activated carbon per day are also
listed. The, results from the pilot plant experiments would
reveal the feasibility of the technology on technical, economical
and environment aspects for further industrial transfer. -
Authors.

88/791

STHAPITANONDA, Kannika, ARUNYANAK, Silpachai, SINTHUVANICHSAID,
Gerawat, MATA, Permsuk. Production of varnish from cashew nut’
shell liquid on semi-pilot scale. Res. Proj. no. 23-17, Rep no:
2, (Development of drying oil from vegetable oils), 1988, 52p.
(In Thai) '

Key Words: Varnish, Cashew nut shell liquid, Cashew nut,
Drying oil.

A semi-pilot scale production of varnish from cashew nut
shell liquid (CNSL) showed the possibility to develop the process
into a pilot-scale and then commercial scale ‘production, The
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process was done in a reaction vessel under the condenser, the
reactants which composed of CNSL : formalin containing 0.25 per
cent NaOH : diethylene triamine 100 : 35 : 1.5-2 were stirred and
heated at 26-95 degree celsius for 60 minutes. The mixture :was
thinned down with 80 parts of toluene, continued stirring. and
heating at 82-92 degree celsius for 60 minutes, then 1left the
product to cool down. After mixing with driers composing 0.075
per cent Co, 0.200 per cent Mn and 0.750 per cent Pb, the product
became quick air-drying varnish which was 1-3 minutes set-to-
touch dry and suitable for wood coatifig. The production cost. was
about 23 baht-kilogram for 10 tonnes/day production. - Authors.

88/792

STHAPITANONDA, Kannika, SINTHUVANICHSALD, Gerawat. Varnish from
cashew nut shell liquid. Res. Proj. no. 23-17, Rep no. 3,
(Development of drying oil from vegetable oils), 1988, 38p.
(In Thai)

Key Words: Varnish, Cashew nut, Cashew nut shell liquid,
Drying oil.

The laboratory scale trials of varnish from CNSL, formalin
and diethylene triamine (DTA) showed that the ammonia solution
could be replaced by DTA. The compositions and conditions,were:

- The mixture of CNSL : formalin containing 0.25 per cent
NaOH : ;;DTA 100 : 20 : 0.6-0.8 was heated at approximately 97
degree celsius for 1 hour, then continued heating to evaporate
water from the reaction at 151-155 degree celsius for 1 hour, the
dark brown viscous product was obtained. After mixing with
driers which composed of 0.075 per cent Co, 0.200 per cent Mn and
0.750 per cent Pb, the product became varnish which was 1-1 1/2
hours set-to-touch and 3 1/2 hours hard dry, the film resisted
the bending of 3-6 mm diameter of Conical Mandrel Test Apparatus.

- The mixture of CNSL : formalin : ammonia solution 100 :
20 : 10 was heated at 92-97 degree celsius for 1 hour then
continued heating to evaporate water from the reaction at 150-154
degree celsius for 2 hours, the dark brown viscous product was
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obtained, After mixing w1th driers which ‘composed of 0.075 per
cent Co, 0.200 per cent Mn and 0.750 per cent Pb, the product
became varnish which was 1/2 - 3/4 hour set-to touch and 2 1/2-
2 3/4 hours hard dry, the film resisted the bending of 13 mm
diameter of Conical Mandrel Test Apparatus. - Authors.

88/793

STHAPITANONDA, Kannika, SINTHUVANICHSAID, Geravat., Preparation
of polyurethan@ varnish from cashew’' nut shell liguid on a labora- -
tory scale. Res. Proj. no. 23-17, Rep no. 4, (Development of
drying oil from vegetable oils), 1988, 41p. (In Thai)

Key Words: Polyurethane, Varnish, Cashew nut shell liquid,
Cashew nut, Urethane, Drying oil.

On the laboratory scale trials, polyurethane varnishes : fromi
CNSL (cashew nut shell liquid) were prepared by using TDI
(toluene diisocyanate) as anisocyanate monomer. According to the
reaction temperature, the experiments were done by two different
methods. The first method-without heating the mixture of CNSL,
glycerine and TDI at different ratios was reacted at room tem-
perature for 1 hour. The product was mixed with ‘drietrs which
composed of Co, Mn and Pb, then the drying time was determined
after the viscosity was adjusted. The secord method-with
heating-the mixture of CNSL and glycerine at different ratios was
heated at different temperatures for 1 hour then cooled down and
TDI was added, the mixture was heated up again for l'hour. The
product was mlxed with driers, adjusted viscosity and determlned
drying time as it was done in the first method. :

This report, shows the possikility of producing polyUrethane'
varnish from CNSL including some details which will be useful for
furthur experiments on urethane coating. - Authors.
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88/794

SRIKUMLAITHONG, Sumalai, JENVANITPANJAKUL, Peesamai, LAOHA-
POJANARTI, Jittima, SUKSANGPLENG, Sompong, MUNSAKUL, Supatra.
Variation of oil content and fatty acid composition of sunflower
seeds in Thailand. Res. Proj. no. 29-16, Rep no. 1, (0il and
protein content of oil seeds in Thailand), 1988, l1p. (In Thai)

Key Words: Sunflower seeds, Linoleic acid, Vegetable oils,
. Oilseeds, Fatty acid.

0Oil and protein content as well as fatty acid composition of
seed of 2 sunflower hybrids; namely, Hysun 33 and G 101 and 8
open pollinated varieties were studied. 0il -content of NH-H-62
varieties was high and its linoleic acid content was similar to
that of 2 hybrids. Therefore, this variety has high potential to
be distributed to the farmers.

The result of planting Hysun 33 at different locations showed
that oil obtained from seed growing in Chiang Mai and Khon Kaen
provinces in winter contained high content of linoleic acid. . It
can be concluded that the climatic conditions during seed forma-
tion has a significant effect on fatty acid composition. -
Authors.

88/795

SRIKUMLAITHONG, Sumalai, JENVANITPANJAKUL, Peesamai, NUMCHAI-
SEEWATANA, Sakda, MUSIKAWATR, Kosol. Process development of
sesame oil production. Res. Proj. no. 29-17, Rep no. 1, 1988,
35p. (In Thai)

Key Words: Sesame oil, Vegetable oils.

Upon visiting four sesame oil factories, the working group
has found the common problem of such industry to be on increasing
oil yield which depends not only on the type of equipments used,
but also the process conditions. Semi-pilot plant for process
development has been established at TISTR. Experiments were
conducted to determine the optimum benefit to the industry. As a
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result, oil yi=ld obtained from white sesame seed was 40 per cent
and the guality of oil complied with the standard for edible oils
and fats, The cake contained high protein and oil left was 14.47
per cent.

A’ pre-feasibility study of the developed process for sesame
0il production has been undertaken. A plant with the capacity at
150 tonnes of sesame seed per year with a total investment of
4.152 million baht was suggested to be located in the central of
the country. Internal rate of return of the project was expected
at 55.79 per cent. - Authors.

ENERGY TECHNOLOGY DEPARTMENT.

88/796

ENERGY TECHNOLOGY DEPARTMENT. Guidelines for energy conservation
in Ban Klaeng Fish Meal Industry. Res. Proj. no. 30-11, Rep'no.
5, (Energy Conservation Consulting Project), 1988, 22p. (In Thai)

Key Words: Ehefgy, Energy conservation, Ban Klaeng Fish Meal
Industry, Fish meal industry.

Energy audits and analysis of the Ban Klaeng Fish Meal In-
dustry with an annual capacity.of 7,500 tons were carried. out:
Sources of energy losses as well as praamatic approaches for the
energy efficiency improvement are identified,.: together with eco-
nomic considerations.

The factory consumed 2,200-2,300 kilogram of rubber firewood
and 70-83 kWh of electricity per ton of fish meal produced.
Thermal losses were totally determined at 12.27 x 10° kcaly/yr, or
equivalent to rubber firewood, cost at 345,590 Baht. The losses
were due to surface heat losses at a set of 14 steam:driers-{(52.2
per, _cent) and steam pipes (26.6 per cent) as well as due to the
exhausted condensate (21.2 per cent). In addition, the power
factor was found at 0.67, suggesting electric power losses parti-
cularly in the transformer due to operating at low load.
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The thermal losses could be reduced through insulating the
steam utilization equipments and installing a set of steam traps
across the condensate pipes. The former would cost totally
157,700 Baht, while the latter, 52,500 Baht for an annual savings
of 240,300 Baht and 73,200 Baht respectively, with an average
payback period of 8 months.

The electric power losses could be alleviated through in-
stalling 110 kvar capacitors across the transformer at low
tension wire, which would require totally 60,000 Baht to generate
an annual savings of 17,000 Baht, with a payback period of 3.5
years. - Author.

88/797

ENERGY TECHNOLOGY DEPARTMENT. Guidelines for enefgy conservation
in cassava starch mill Thai Wa Co., Ltd. (Plant VI). Res. Proj.

no. 30-11, Rep no. 6, (Energy Conservation Consulting Project),
1988, 26p. (In Thai)

Key Words: Energy, Energy conservation, Thai Wa Co., Ltd.,
Cassava starch mill.

Energy audits and analysis of the Thai Wa.Co.,Ltd., Cassava
Starch Mill (Plant VI) were carricd out. Sources of energy
losses are quantltatlvely identified, and pragmatic approaches
for energy efficiency improvement are proposed, together with
economic considerations.

The efficiency of the factory furnace was determined at 69.59
per cent, with a major loss of 24 per cent found in the stack
flue gas. The maximum power demand, power factor an load factor
of the factory were determined at the ranges of 616 kW, 0.81 and
70 per cent respectlvely The low power factor 1nd1cated that
there are some power losses in the electric system..

For improvement of the furnace efficiency, it is proposed
that the air-to-fuel ratio be adjusted properly to reduce the
over excess air, and then the process air be preheated using flue
gas as a heat source. The system, which cost 150,000 bahts would
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make an annual fuel cost saving of 73,700 bahts, with a 2 year
payback . '

The electric power losses, particularly in the transformer
can be reduced through installing capacitors “and making a
circuit-braker for the transformer during no load. " These require
a capital cost of 170,000 bahts for an annual electricity. cost
reduction of -50,000 bahts, with a payback period of 3.4 years. -
Author. '

88/798

ENERGY TECHNOLOGY DEPARTMENT. Guidelines for energy conservation
in Pornchai Import & Export Co. Ltd., Pornchai Veneer & Plywood
Co. Ltd. Res. Proj. no. 30-11, Rep no. 7, (Energy Conservation
Consulting Project), 1988, 30p.. (In Thai)

Key Words: Energy, Energy consefﬁation, Pornchai Import &
Export Co.Ltd., Pornchai Veneer & Plywood Co.Ltd.,
Plague, Plywoocd, Veneer. h

Energy audits and analysis of the Pornchai Import & Export
Co.Ltd., and Pornchai Veneer & Plywood Co.Ltd., manufacturing
7,286 pieces of plague, 40,865 square meter of veneer and 23,451
pieces of plywood per month were carried out. Sources of energy
losses are identified, and pragmatic approaches for enerqgy effi-
ciency - improvement are proposed, together with economic consi-
derations.

The factories employ two boilers of 1.8 and 2.5 t/hr. pro-
ducing steam for both boiling log and drying process, and consume
102-102 kW for electric saw mills, water pumps and air blowers.
The efficiency of the two boilers were respectively determined at
63 per cent and 66 per cent. A major loss was due to surface
heat losses by the boilers themselve and steam pipes as well as
by the steam driers. An average power factor of 0.99 for the
electric system was considerably high, suggesting low power loss.
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It is proposed that the surfaces of boilers, steam pipes and
Steam driers be insulated with 1-2 inch thick fibreglass of 32
kg/m3 density. The insulator which cost totally 239,570 baht
would reduce the surface heat losses, worth 159,300 baht/yr, or 5
per cent of the cost of total energy input and payback period
within 3 years. - Author.

88/799

ENERGY TECHNOLOGY DEPARTMENT. Guidelines for enerqgy conservation
in Kich Rung Rueng Cassava Starch Mill. Res. Proj. no. 30-11,
Rep no. 8, (Energy Conservation Consulting Project), 1988, 16p.
(In Thai)

Key Words: Energy, Energy conservation, Kich Rung Rueng Cassava
Starch Mill, Cassava starch mill, Rayong.

Energy audits and analysis for the Kich Rung Rueng Cassava
Starch Mill were conducted to identify areas and sources of
energy losses, and to propose pragmatic approaches for the energy
efficiency improvement.

‘The factory with a nominal capacity of 70 tons per day con-
sumed 246 Kwh of electricity and 45 liters of fuel oil per ton of
finished starch. Electric power demand, power factor and load
factor for the factory were determined at the ranges of 816-840
Kw, 0.95 and 93 per cent respectively. The maximum demand was
considerably high as compared to those of other factories with
the same capacity-mainly due to its operation with only 60 per
cent of the design capacity. The efficiency of the furnace was
determined at 75 per cent with a major loss of 20 per cent found
in the fuel gas.

The maximum power demand could be reduced through switching
off some excess high-power machines in such a way that the re-
mainders could still bear the load. For improvement of the
furnace efficiency making use of fuel gas for process air pre-
heating is proposed. The system which costs 150,000 Baht would
generate an annual fuel saving of 56,000 Baht and payback period
within 3 years. - Author.
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88/800

~ENERGY TECHNOLOGY DEPARTMENT. Guidelines for energy conservation
in Roum Mitr Pokapan Fish Meal Industry. - Res. Proj. no. 30-11,

Rep no. = 9, (Energy Conservation Consulting Project), 1988, l4po
(In Thai)

Key Words: Energy, Energy conservation, Roum Mitr Pokapan
Fish Meal Industry, Fish meal industry.

, Energy audits and analysis.of the Roum Mitr Pokapan Fish Meal

Industry with ‘an annual capacity of 3,520 tons were carried out.
Sources of Energy losses as well as pragmatic approaches for the
energy efficient improvement are identified, together with eco-
nomic consideraticns.

The factory consumed 4.36 x 109 kcal: per ton: of fish ineal
produced that was equaled to 830 Baht. Thermal losses were
totally determined at 3.72 x 107 kcal/yr, or equivalent to saw-
dust, .cost at 458,500 Baht. The losses were due to flue gas
losses for 71.0 per cent, :radiant heat and moisture losses: . for
11.6 per cent, steam exhausted condensate for 11.7 per cent and
for other losses of 5.7 per cent. In addition, the powder factor
was found at 0.51, suggesting electric power lOsses partlcularly
in the transforner due to operating at low load.

The thermal losses could-be reduced through adjusting an air
intake volume which will ensure good combustion, insulating the
steam utilization equipments and installing a set of steam traps
across the condensate pipes. These thermal improvement would
cost totally 175,800 Baht for an annual savings of 151, OO Baht,
with an average Dayback period of 1.2 years.

The electric power losses could be alleviated through in-
stalling 150 kvar capacitor acorss the transformer, which would
require totally 70,000 Baht to - receive an annual savings of
25,000 Baht, with a payback period of 2.8 years. - Author.
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88/801

ENERGY TECHNOLOGY DEPARTMENT. Guidelines for energy conservation
is Sirichai Fish Meal Industry. Res. Proj. no. 30-11, Rep no.
10, (Energy Conservation Consulting Project), 1988, 13p. (In
Thai)

Key Words: Energy, Energy conservation, Sirichai Fish Meal
Industry, Fish meal industry.

Energy audits and anslysis of the Sirichai Fish Meal Industry
with an annudl capacity of 3,100 tohs were carried out. Sources
of Energy losses as well as pragmatic approaches for the energy
efficiency improvement are identified, together with economic
considerations. '

~The = factory consumed 4.42 x 108 kcal per ton of fish meal
produced - that was equaled to 850 Baht. Thermal losses were
totally determined at 5.21 x 102 kcal/yr, or equivalent to saw-
dust, cost at 702,500 Baht. The losses were due to flue gas
losses for 47.4 per cent, surface heat losses at a set of 15
steam driers for 26.7 per cent steam pipes for 16.6 per cent and
other losses 9.3 per cent. In addition, the power factor was
found at 0.53, suggesting electric power losses particularly in
the transformer due to operating at low load.

The- thermal losses could be reduced through adjusting an air
intake volume which will ensure good combustion, insulating the
steam utilization equipments and installing a set of steam traps
across the condensate pipes. These thermal improvement would
cost totally 488,000 Baht for an annyal savings of 429,000 Baht,
with an average payback period of 1.14 years.

The electric power losses could be alleviated through in-
stalling 150 kvar capacitor across the transformer, which would -
require totally 70,000 Baht to receive an annual savings of
24,000 Baht, with a payback period of 2.9 years. - Author.
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88/802

ENERGY TECHNOLOGY DEPARTMENT. Guidelines for enerqgy conservation
in Chanthaburi Para Factory Co.Ltd. Res. Proj. no.:30-11, Rep.
no. 11, (Energy Conservation Consulting Project), 1988, 12p. " (In
Thai)

Key Words: Enerqgy, Energy conservatlon Chanthaburl Para Factory
Co.Ltd., Wood preservation.

: Energy audits and analysis of the Chanthaburi Para ‘Factory
" Co.Ltd., were carried out. Sources of..energy losses.are iden-
t1f1ed and pragmatic approaches for energy. efficiency improvément
‘gre proposed, together with etonomic considerations.

The plant boiler efficiency was determined at 47. per cent.
:The heat losses were mainly due to low heat transfer performance
of the boiler. Steam losses at steam trap were found amounting
to 9 per cent of the steam generation volume. While the elect¥ic
transformer supplied only about 34 per .cent.of the - full ' load
capacity, the maximum power demand . power factor: andload fctor
would range at 104-106 kW, O. 48 0.75 and - 48 per cent' re-
spectively., - ' ‘

"The plant unit production cost could be reduce through oper-
ating the plant at nearly design capacity. In addition, the rear
part of = the boiler: should be 1nsulatbd a valve:should be ‘in=
stalled before each of steam trap for ease of its malntenance and
a power capacitor of 100 kvar should be connected to the low
tension wire of. transformer. These would cost totally 57,000
Baht for an annual return on fuel cost saving of 59,400 Baht
with an average payback period of 1 year. - Author,

88/803

ENERGY TECHNOLOuY DEPARTMENT. Guidelines for energy conservation
in cold storage organization, Rayong province. Res. Proj. no.

30-11, Rep no. 12, (Energy Conservation Consulting Project).
1988, lSpo (In Thai)
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Key Words: Enérgy, Energy conservation, Cold Storage
Organization, Rayong, Cold storage.

Energy audits and analysis of the Cold storage Organization,
having cold storage of 1,000 tons and capable of producing
146,000 ice blocks per anpum, were carried out. The organization
yearly consumed 2.97 X 10 kwh .of electricity, costing about 4.5
million Bahts. Areas and practical means for improving the
cooling and power system efficiencies are proposed, together with
economic considerations.

It is proposed that the colling system be operated at full
capapcity range of the compressor running at saturated condi-
tions, and the cold water from the ice block dipping tank be
recycled to cool condensers at the cooling tower. These would
totally contribute to an annual energy cost savings of 236,000
Bahts. In addition, in operation of the cooling system the
electric motors should be sequentially switch on to avoid peak
power demand. This would result in an additional energy cost
savings of 125,300 Bahts. - Author.

88/804

ENERGY TECHNOLOGY DEPARTMENT. Guidelines for energy conservation
in Saha Novakit Fish Meal Industry. Res. Proj. no. 30-11, Rep.
.no. 13, (Energy Conservation Consulting Project), 1988, 7p. (In
Thai)

Key Words: Energy, Energy conservation, Saha Navakit Fish Meal
Industry, Fish meal industry.

Energy audits and analysis of the Saha Navakit Fish Meal
Industry with an anual capacity of 1,500 tons. were carried out.
Sources of energy losses as well as pragmatic approaches for the
energy efficiency improvement are identified, together with eco-
nomic consideration. o

The factory consumed energy of 6.41 x 109 kcal/yr. in which
consisted of 97 per cent para-rubber firewood for process heating
and 3 per cent of diesel for producing electricity. Thermal
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losses were’totélly determined at 3.34 kcal/yr. or equivalent to
para-rubber firewood, cost at 80,000 Baht. The losses were due
to surface heat losses at boiler 30.48 per cent, combustion
-chamber 15.75 per cent, steam drier 21.08 per cent, steam pipes
and joints 14.19 per cent, steam header 7.9 per cent and ¢on-
densate ‘'pipe 1.23 per c¢ent as well as due to the exhausted con-
densate from hot water well 9.37 per cent of the total losses.

‘The - thermal losses could bé reduced through insulating the
steam utilization equipments and installing steam traps across
condensate pipes. The former could cost totally 120,000 Bahts,
while the later, 40,000 Baht for an annual savings of 69,700 Baht
and 7,600 Baht respectively, with an average payback period of 2
years for total investment of 160,000 Baht an total saving of
77,300 Baht/yr. - Author. o '

88/805

ENERGY TECHNOLOGY DEPARTMENT. A laboratory study on peat-coke
production. Class. Invest. no. 30-18, Rep no. 1, 1988, 45p.
(In Thai)

Key Words: Peat-char-briguet, Peat-coke, Peat soils, Bacho, .

Narathiwat, Pikun Thong Royal Development Study
Centre. ' : )

FOOD INDUSTRY DEPARTMENT

88/806

FOOD = INDUSTRY- DEPARTMENT. Production of dextrose. anhydrous at
semi-pilot' scale,” Class. Invest. no. 30-17, Rep no. 1, (Techno-
logy transfer production of deéxtrose anhydrous), 1988, 84p. (In
Thai) CONFIDENTIAL.

Key Words: . Dextrose anhydrous»prpduction.
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88/807

FOOD' INDUSTRY DEPARTMENT. Process and plant design and prefeasi-
bility study of the production of dextrose (anhydrous) from
cassava. Class. Invest. no. 30-17, Rep no. 2, (Technology
transfer production of dextroxe), 1988, 19p. (In.Thai)

Key Words: Dextose anhydrous, Cassava.

88/808

SISAWAD, Suwanna, PATITAS, Pornpattra, ANANTRUCKSAKUL, Pensiri,
CHATKHET, Inthrawut. Survey of durian paste production. Res:
Proj. no. 30-17, Rep no. 1, (Technology development for exporting
durian and pummleo), 1988, 20p. (In Thai)

Key.Words: .Durian, Fruits, Durian paste.

Durian paste production in Thailand is a cottage industry.
The production areas-are in Southern and Eastern parts of Thai-
land. The moisture content of durian fresh that used for pro-
ducing durian paste are 64.6 + 2.4 per cent. Besides the percen-
tage on dry basis of fat, starch, alcoholic insoluble solid in
durian fresh are equal to 9.8 + 2.1, 11.2 + 4, and 37.5 + 5.1
respectively. Time required for cooking durian paste which has
initial weight of 11.3 kg is 1 hour and 32 minutes which consists
of come up time from 30-100 degree celsius about 17 minutes and
evaporating period about 86 minutes. The production cost of
during paste in Southern and Eastern part of Thailand are 59.80-
67.40 and 45.0 baht per kg, respectively. The durian paste that
packed in rectangular tin can with approximately 25 kg net weight
has moisture content of 20.13 - 31.30 per cent and--Aw =0.,76 -
0.79. In addition, durian paste also contains 48.0 - 57.0 per
cent sucrose, 4.93 - 5.80 per cent fat, 8.05 - 12.93 per cent
starch, and 14.07 - 26.67 per cent alcoholic insoluble solid (on
dry basis). - Authors.
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88/809

SISAWAD, Suwanna, PATITAS, Pronpattra, CHATKHET, Inthrawut,
ANANTRUCKSAKUL, Pensiri. Preliminary study on durian paste from
Chani. Res. Proj. no. 30-17, Rep no. 2, (Technology development
for exporting durian and pummelo), 1988, 46p. (In Thai)

Key Words: Durian, Fruits, Durian paste.

This report is the preliminary study on the quality of durian
paste prepared from Chani variety. The experimental results
showed that the durian paste with the moisture content less, than
21 per cent and the value of water act1v1ty (A,) not more. than
0.77 can-be kept at room temperature more than 6 months' without
mold growth. Durian paste was prepared and stuffed in_ . plastic
tube with the diameter of 1.5 cm and 10 to 40 cm long by ex-
truding machine. It was also found that the extrudlng machine
should be sterilized by alcohol before using. The durian paste
should be packed hot at temperature of 60 degree celsius under
vacuum condition, Besides " 'the possibly quallty control pro-
cedure for the preparation of ‘durian paste from Chani variety has
also been suggested - Authors.

PHAMACEUTICALS AND NATURAL PRODUCTS DEPARTMENT

88/810

LIMPAPANUSSORN, Jakkrapong, MUNGKORNKARN, Pisut, WASUWAT, Sasi-
thorn, SOONTORNSARATUNE Pattama, BANCHONGLIKITKUL Chuleratana
SEMATONG Tuanta, ATTATIPPHOLKUN Montree. Teratogenlc studles
on stev1oside in rats.5 Class. InvestL no. 30-01, Rep no. 1,
1988, 30p. (In Thai) CONFIDENTIAL. '

Key Words: Stevioside, Rats, Stevia rebaudina Bertoni,
Compositae, Teratogenic studies.
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TECHNO-ECONOMIC DIVISION

88/811

CHERDCHAI, Kannika. A feasibility study on development of Nong-
E-toeng's steel products. Res. Proj. no. 30-16, Rep no. 2,
(Research and Technology for rural development industry), 1988,
47p. (In Thai)

Key Words: Nong-E-toeng, Village, Steel products, Nakhon Sawan,
Uthai Thani.

The feasibility study is intended to suggest the possibility
of Nong-E-toeng's steel products development. . Demand on agri-
cultural tool, ability of local labour and the large firm com-
petition are the significant criteria of product improvement and
diversification. The organization and market management are
included in this study.

While the Nong-E-toeng's product demand is increasing, the
production seems to be slow down because Nong-E-toeng's factory
is a non-profitable firm. The organizer is the Police Department
whose objective is only to provi e sources of labour for the
workers who used to produce illegal pistol in Nakhon Sawan ard
Uthai Thani provinces, so the absence of effective advertisement
and management are the essential problems of the project.

The possibility of solving the problems in the short period
is to provide the organization which could effectively manage the
advertisement and product marketing until the products are well
known among consumer and can compete with large firm's products.
For a long-term development, knowledge of industrial production,
division of labour, concept of co-operative management and group
leader creation should be introduced. - Author.
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THATI PACKAGING CENTIRE

88/812

KAMOLRATANAKUL,, Anchalee, PAKLAMIEAK, Mayuree, RUANGDEJVORACHAT,
Chanchai, SANSUPA, Sakkhee, CHATCHAWAN, Wijarn, MAISUK, Busakorn,
PHANJAM, ~ Sommai,  KETHLIM, Chaiwoot, KAMSATHORN, Parinya,
KEADSIRI, Athikom, SORNSADANG, Therdpong. Export packaging for
papaya. Res. Proj. no. 28-13, Rep no. 4, (Research of Thai
Packaging Centre), 1988, 28p. (In Thai)

Key Words: Papaya, Fruits, Packaging, Corrugated fibreboard
boxes .

Export packaging for papaya was developed through an impor-~
tant criteria of strength and standardized dimension. The report
presented transport trials of three types of corrugated fibre-
board boxes. The first and second types were designed to pack
papaya with a fruit size of 1.2-1.5 kg for air and sea tran-
sportation respectively. Both types of boxes had the same out-
side dimension and content weight but were different in compres-
sion strength. The third type was corrugated box for air tran-
sportation with a fruit size of 0.4-0.7 kg each. The trial
shipments to many countries such as Canada, Denmark, the Nether-
lands and Singapore gave satisfactory result.

The first and second types of boxes for packing papaya with a
fruit size 1.2-1.5 kg had outside dimension of 400 x 300 x 350
mm, with net content weight of about 12 kg and compression
strengths of 593 and 491 kgf for sea and air transportation
respectively. Apart from the two types, the box for packing
papaya with a fruit size of 0.4-0.7 kg had outside dimension of
450 x 350 x 100 mm, with net content weight of about 5 kg and
compression strength of 831 kagf.

The developed packages are considercd suitable in terms of
strength, effective utilization of freight space and ease of
handling. In addition, they are suitable not only for trna-
sportation but also for display. - Authors.
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88/813

SANSUPA, Sakkhee, RUANGDEJVORACHAI, Chanchai, WIJARN, Chachawal,
PHANJAM, Sommai, KEADSIRI, Athikom, SORNSADANG, Therdpong,
KAMOLRATANAKUL, Anchalee. Develppment of packages for forced air
cooling of orchid-Part I. Res. Proj. no. 30-02, Rep no. 1,
(Technology development for exporting vegetable, fruits and
flowers), 1988, 33p. (In Thai)

Key Words: Orchids,'Packaging, Corrugéted fibreboard boxes,
Forced air cooling, Orchidaceae.

The development of packages for forced air cooling of orchid
was based upon two important criteria : the cooling rate and the
strength properties of packages. Corrugated fibreboard was used
as packaging material for the study.

The development of corrugated fibreboard boxes for orchid
showed that the end ventilated box provided, not only better
cooling rate, but also higher compression strength than the side
ventilated one. The suitable package for forced air cooling was
the end ventilated box with 6 per cent vent area. The box had
outside dimension of 580 x 380 x 72 mm and compression strength
of 333 kgf. The packaging content of the box was about 80 stems
of orchids with 400-550 mm in length and about 1.2 kg in net
welight, The outsidc dimension of Lhe developed box fitted with
transport package of 600 x 400 x 390 mm in which 5 inner boxes
should be fully packed, thus utilizing freight space efficiently.
- Authors.

88/814

RUANGDEJVORACHAI, Chanchai, SANSUPA, Sakkhee, WIJARN, Chachawal,
PHANJAM, Sommai, KEADSIRI, Athikom, SORNSADANG, Therdpong,
KAMOLRATANAKUL, Anchalee. Development of packages for hydro-
cooling of longan. Res. Proj. no. 30-02, Rep no. 2, (Technolo-
gical development for exporting vegetables, fruits and flowers),
1988, 26p. (In Thai)
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Key Words: Longan, Fruits, Corrugated fibreboard boxes,
Hydrocooling.

- The development .of packages for hydrocooling of longan in-
volved two important criteria : the cooling rate and the strength
properties of package. The study used corrugated fibreboard as
packaging material.,

The findings of corrugated fibreboard box for hydrocooling of
longan indicated that the. satisfactory result, both for the
cooling rate and the strength properties, was obtained from the
box being dipped in molten wax to about 45 per cent by weight.
The box had 4.9 per.cent vent area on top and bottom sides with
outside dimension of 400 x 300 x 100 mm, and compression strength
of 1,030 kgf together with net packaging content of 5 kg.
Authors.

88/815

KAMOLRATANAKUL, Anchalee, PAKLAMJEAK, Mayuree, RUANGDEJVORACHAI,
Chanchai, SANSUPA, Sakkhee, WIJARN, Chachawal, KETHLIM, Chaiwoot,
PHANJAM, Sommai, KEADSIRI, Athikom, SORNSADANG, Therdpong,
SWATDITAT, Amornrat. Development of package for pummelo. Res.
Proj. . no. 30-17, Rep no. 1, (Technological development for ex-
porting durian and pummelo), 1988, 42p. (In Thai) ' '

Key WordéEu'Pummel6s, Packaging, Fruits, Corrugated
fibreboard boxes.

This report presents the development of export package for
pummelo. The strength and standardized dimension are used as an’
important criteria for the package development. Prototypes are
developed and tested on a laboratorial scale and transport trials
have also been taken to evaluate package performance.

Two. types of packages have been developed for both air and
surface transportation. The package for air transportation has
outside dimension of 450 x 350 x 200 mm and possesses compression
strength of 672 kgf. The package can be used to pack 5-6 fruits
with a gross weight of approximately not more than 10 kg. The
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package for sea transportation has outside dimension of 500 x
400 x 250 mm. The box possesses a compression strength of 866
kgf and be used for packing various sizes of pummeloes with a
gross weight of not more than 20 kg. The style and the dimension
of both types are considered suitable based upon effective uti-
lization of freight space, ease of handling and strength. In
addition, the developed packages are suitable not only for tran—
sportatlon but also for dlsplay -~ Authors.

88/816

PAKLAMJEAK, Mayuree, KAMOLRATANAKUL, Anchalee, RUANGDEJVORACHAI,
Chanchai, SANSUPA, Sakkhee, WIJARN, Chachawal, KETHLIM, Chaiwoot,
MAISUK, Busakorn, KAMSATHORN, Parinya, KEADSIRI, = Athikom,
PHANJAM, Sommai, SWATDITAT, Amornrat. Development of package for
fresh durian. Res. Proj. no. 30-17, Rep no. 5, (Technological
development for exporting durian and pummelo), 1988, 4lp. (In
Thai)

Key Words: Durian, Fruits, Packaging, Corrugated
fibreboard boxes.

Two prototypes of corrugated fibreboard boxes were developed
on laboratory scale. They had the same dimension of 480 x 450 x
200 mm with 2.5 per cent ventilation area. The first prototype
was regular slotted container with compression strength of 466
kgf. The second one was full telescope half slotted container
with compression strength of 800 kgf.

The recommended packing method was to pack 3-5 durians
tightly and the 400 x 100 wm double wall fibreboards might be
used as partitions. The net weight was approximately 12 kg. The
selection of proper guality durians including maturity, e.g. 80~
90 per cent was essential for packing.

The graphic of developed boxes composed of 2 colors, printed
in English which indicated variety, source, grade, count, net
weight, gross weight and delicious consumption date. Some picto-
rial markings for handling were also printed.
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The result obtained from trial on air freight shipment showed
that the size of the boxes was suitable for handling and tran-
sporting, the air freight space was efficiently utilizable. The:
prototype 1 'was strong enough for shipment to nearby countries
such as Singapore and Brunei, while the other was suitable for
shipment to some distant countries such as Canada. The recom-
mended packing method in addition to .the strength of the boxes
could be able to protect durians from damages until they reach
the destination. Moreover, the graphic design was acceptable by
the foreign markets and would play improtant role in sale pro-
motion. - Authors.
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