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TRANSFER AND ADAPTATION OF THE VIETNAMESE REVERSIBLE
DRYER IN THE PHILIPPINES: A TRAVEL REPORT ON THE

OBSERVATION TRIP TO VIETNAM

Members of the Delegation: Dr. Frisco M. Malabanan
Program Director, GMA-Rice Program, DA

Atty. Ronilo A. Beronio
Executive Director, PhilRice

Dr. Eulito U. Bautista
OIC, Deputy Exec. Director for R&D, PhilRice

Dr. Caesar Joventino M. Tado
Chief Science Research Specialist, PhilRice

Dr. Rodolfo P. Estigoy
Bureau of Postharvest Research & Extension

Places of Travel : Ho Chi Minh City and nearby provinces in the
Mekong Delta of Vietnam

Duration of Travel : December 11-14, 2008

Collaborating Institutions : Philippine Rice Research Institute, Philippines
Nong Lam University, Ho Chi Minh City, Vietnam
International Rice Research Institute, Philippines

Rationale

The observation trip is part of a larger project discussed by PhilRice, Nong
Lam University (NLU), and IRRI which aims to transfer and adapt advanced
drying technologies from Vietnam to the Philippines. These technologies are
envisioned to form part of the Philippine Government’s future intervention in
achieving self sufficiency in rice by 2013. The trip will focus on the reversible
dryers which have been successfully commercialized in Vietnam. These
dryers are improvements on the 6-ton rice-hull fed flatbed dryers that are now
being distributed to rice clusters in the Philippines under the DA’s F.I.E.L.D.S.
program.

It should be noted that the 6-ton flatbed dryer was initially introduced to the
Philippines from Vietnam in the 1994 through a collaboration between
PhilRice and the University of Agriculture and Forestry [now renamed NLU], of
Vietnam. A similar undertaking, now with the assistance of IRRI and possibly,
by the GMA-Rice Program is being envisioned for the reversible dryer.
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Objectives of the Trip

1. Assessment of the Vietnamese drying technology for suitability in the
Philippines

2. Planning of transfer activities with NLU including transfer of the design,
technology piloting and verification, know how transfer and required
capacity building measures; and

3. Crafting of recommendations about further steps to be taken.

Technical Description of the Reversible Drying Technology

Background

Reversible dryers have been introduced to address the demands of lowering
the labor cost in mixing the grain, and increasing the drying depth to increase
drying capacity. Elimination of grain mixing and increasing drying depth are
made possible by reversing the direction of air-flow at a certain point during
drying.

In Vietnam, research on the reversible dryer began in 1999 at Nong-Lam
University (NLU, formerly the University of Agriculture and Forestry) with a
laboratory model for basic information about drying characteristics of various
crops with reversible airflow. Finally, the dryer was scaled up to different
models of 2; 4; 6; 8; 10; and 12 tons per batch. To date, more 700 units of
these dryers have successfully introduced in several provinces of Vietnam
(Hien, 2008).

Principle of Operation

The principle of operation of the Vietnamese reversible dryer (Fig. 1) is similar
to that of the flatbed dryer. The only difference lies in the reversibility of the
direction of flow of the drying air (Hien et al., 2003). The fan is designed to
overcome higher pressure due to higher grain depth of up to 0.7 m (compared
with 0.25-0.35m for flatbed dryers).

Fig. 1 Principle of operation of the reversible dryer
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Construction

The reversible dryer is constructed like that of the flatbed dryer. It has three
major components namely: the furnace, the blower assembly, and the drying
bin. The dryer will have a capacity of 8 tons of paddy per batch. The fan to be
used is an axial-flow type having a
diameter of 900 mm. This will be
powered by a 22-25 hp diesel engine
or an 11 kW electric motor. The rice
hull furnace to be used is the second
generation furnace which has
incorporated a cylindrical combustion
chamber for better separation of the fly
ash. The schematic diagram of the
second generation furnace is shown in
Figure 2. The drying bin is a flatbed-
type with side-duct plenum and
perforated screen flooring. During the
reversal of the airflow, the top of the
drying bin is covered, the trap door of
the air-reversal device is opened, to
allow the air to flow from the top of the drying bin in the downward direction,
ultimately exiting at the side of the plenum below (see Fig. 1).

Highlights of the Observation Tour

The itinerary of the observation tour, including the site visits was prepared and
arranged by Nong Lam University (see Appendix 1). In addition to visits to
reversible dryers, the tour also included visits to leading manufacturers of the
mini-combine harvester. The design of the mini-combine originated in China.
In 2003, it was improved by PhilRice under the leadership of Dr. Eulito U.
Bautista, through a PhilRice – Briggs & Stratton collaboration. As part of this
collaborative project, Dr. Bautista brought a unit in 2004 to NLU for testing
and adaptation in Vietnam (Hien and Van, 2004).

Hereunder are the details of the trip:

December 11

Departure from the Philippines and arrival at Ho Chi Minh City

Visit to Southern Seed Company, Cu-Chi Province

The Southern Seed Company processes rice seeds (both inbred and hybrid)
and corn seeds (only hybrid seeds) as well as vegetable seeds. The central
processing plant (Fig. 3) has five units of 8-ton capacity reversible dryers,
powered mainly by corn cobs. The plant manager informed us that only 70%
of the corn cobs are utilized as fuel for drying, with the remaining 30% being
sold in the market. Main product are hybrid corn seeds with the dryers

Fig. 2 Schematic diagram of the
second-generation furnace
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processing an average 4,000 tons of corn seeds per year. The plant also
processes around 200 tons of certified rice seeds per year and 500 tons of
mungbean and other vegetable seeds/year. In order to ensure a steady
supply of raw materials, the company
engages a group of farmers into
contract growing, where the company
provides farm inputs and technical
assistance to the farmers. In return,
the farmers sell their produce to the
company at a pre-agreed rate. The
farmers don’t receive any
government subsidy for the seeds or
inputs.

For the hybrid corn seeds, the
company dries the corn in cobs from
30% down to 14% moisture content
(m.c.), at 43ºC drying temperature.
Then, the corn is shelled and the corn
grains are dried further up to 11% m.c. where these are further processed and
treated. On other hand, rice is dried continuously at 43ºC down to 11% m.c.
before storing. Drying time is 7 hours at 30 cm drying depth. The company
also packs their rice seeds in sealed plastic containers of 1 kg/pack (for hybrid
rice seeds) and 50 kg bags (for inbred seeds). They claimed that by drying
the paddy seeds from 25-26% m.c. down to 11%, they can store inbred seeds
up to one year, and hybrid seeds for up[ to two years. Following are the
reasons, which can also be adopted in the Philippines:

1. Drying the rice seeds up to 11% before storage - We usually dry our
seeds up to 14% m.c. only as it
is the equilibrium moisture
content of paddy. Further
drying below 14% entails more
energy. However, in the case
of the Southern Seed
Company, this is not a problem
as they only utilized 70% of the
cobs that they process for fuel.
In our case, we can dry our
rice seeds, especially hybrid
seeds down to 12% to lengthen
their viability.

2. Use of airtight plastic packing
materials - The company
invested on good quality, strong, and airtight packaging. Low oxygen
content of the stored seeds minimizes infestation of stored insect pests
such as weevils.

3. Seed treatment - Seed treatment, combined with the lower grain
moisture and airtight packaging ensures longer shelf life of the seeds.

Fig. 3 At the processing plant of the
Southern Seed Company.

Fig. 4 Plastic packaging for hybrid seeds
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Fig. 5 At Vinappro, with a brand new
mini combine in the background.

After visiting the processing plant of Southern Seed Company at Cu-chi, we
dropped by their main office in Ho Chi Minh City. Present during the
discussions were Board Chairman, Mr. Ngo Van Giao, Mr. Hang Phi Quang,
General Director, and Mr. Doung Thanh Tai, Deputy Director General for
Research. Following are the highlights of the discussions:

 The company has already produced 90-95 days tropical hybrid,
based on A-line parentals from IRRI. Seed yield for F1 is 2.2 tons/ha,
which produces 8-9 tons of F2 during the dry season.

 Their research group has already transferred the Xa21 gene in their
R-line for bacterial leaf blight (BLB) resistance. They already have 5
R-lines with Xa21 genes, coming from crosses between Chinese CMS
lines and local lines. Furthermore, the group is currently doing
pyramiding work on Xa7 gene for brown planthopper (BPH) resistance.
BPH is a major pest of rice in the Mekong Delta. BPH in the Mekong
Delta is the most virulent in the world.

 Initial discussions were made with PhilRice to work out an
arrangement to test their A-lines and F1 for F2 cultivation in the
Philippines during the wet season.

December 12

Visit to Vinappro Company, Dong Nai Province

Vinappro Company is a state-owned farm machinery company in partnership
with Yanmar of Japan. It manufactures gasoline and diesel engines as well as
farm machinery such as water pumps,
reapers, and mini-combines. At
Vinnapro (Fig. 5), we were entertained
by Mr. Tran Duc Duat, the Deputy
Director. Hererunder are the highlights
of our discussions:

 Vinappro started manufacturing
the 1.2m mini-combines using the
unit sent from the Philippines in
2004, with the technical
assistance of Dr. E.U. Bautista as
part of the PhilRice-Briggs &
Stratton collaboration. However,
the plant manager at that time
was not interested on the
machine, so work was very slow.

 Mass production of the mini-combine started in 2007, after a change in
management. Mr. Tran claimed that that company has now produced
about 300 units since 2006. Most customers are individual farmers who
also provide custom harvesting to other farmers.

 Vinappro’s mini combines are fitted with surplus Japanese gearbox.
Vikyno, a sister company of Vinappro, and affiliated with Kubota of
Japan is now producing the gearbox, with 5 units now already fitted to
the mini combine. In contrast, Philippine mini combines still use the
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gearbox imported from China. PhilRice is now negotiating with a local
manufacturer in Bulacan to produce the Philippine mini combine’s
gearbox.

 Vinappro can now make 30 units of the mini combine per month
through its assembly line. During the plant visit, we observed that their
assembly line is simple which we can improve upon, and set up at
PhilRice. The Department of Agriculture is currently setting up
demonstration units of the mini combine in different regions of the
country, so an assembly line at PhilRice can provide technical
backstopping of this activity aside from serving as training venue for
the local manufacturers who will be interested in producing the
machine.

 Possibility of a DA-funded joint venture between PhilRice and Vinappro
to assemble 3-5 units of the mini combine for Philippine farms. Target
beneficiaries can be rice clusters of 100 has, preferably those who are
also recipients of the flatbed dryers.

Note:
During our trip back from Vinappro, we observed several mini

combines in actual operation in the field (see Fig.6 ).

Fig. 6 Two Vinappro mini combines harvesting rice
crop in Dong Nai province.

Visit to Reversible Dryers at Anh-Minh Rice Mill, Ba-Ria Province

After our visit to Vinappro, the team proceeded to Ba-Ria Province to see the
reversible dryers at Anh-Minh Rice Mill (see Figs. 7 & 8). On the way, we drop
by at the office of the Department of Agriculture and Rural Development of
Ba-Ria Province for a brief courtesy call. We were welcomed by Mr. Võ Công
Hâu, the Deputy Director. Afterwards, we proceeded to Anh-Minh Rice Mill.
Following are our observations:
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 Aside from Dr. Bautista, this is the first opportunity for the Philippine
Delegation to see the Vietnamese reversible dryer. It look like the
flatbed dryer, but with side plenum and provisions for covering the top
of the bin during reversed air flow.

 There are 3 units of the 8-ton capacity reversible dryer drying 2
batches per day. The dryer can be easily operated at half capacity (4
tons) and at its full capacity by just controlling the airflow inlet opening.

 Drying depth is 50 cm (c/w the flatbed dryer with 30cm drying depth).
 The metal flooring of the drying bins are overlaid with nylon nets for

easy unloading of the dry paddy. The use of the nylon netting can also
be used in our flatbed dryers to lower the installation cost, and for ease
of unloading and separation of dried paddy.

 During the 10-hour drying duration, the reversible dryer is operated
just like the flatbed dryer during the first 7 hours, with the heated air
coming from the bottom of the dying bin and exiting upwards.
Afterwards, the top of the bin is covered and the direction of airflow is
reversed until the paddy is totally dried.

Fig. 7 A view of the two units of the Fig. 8 Close up view of the drying bin
Ahn Minh Reversible dryers

Visit to Nong Lam University, Ho Chi Minh City

We visited NLU in the afternoon of December 12th for a discussion with our
Vietnamese hosts. We were welcomed at NLU by the following:

1. Dr. Nguyen Le Hung
Vice Rector for International Relations, Research & Graduate Studies

2. Mr. Nguyen Van Xuan
Director, Center for Agricultural Energy and Machinery

3. Dr. Phan Hieu-Hien
Consultant and Lead Collaborator

 The meeting (see Figs. 9 & 10) was highlighted by the signing of the
Memorandum of Agreement between NLU and PhilRice for the transfer
of the reversible dryer technology from Vietnam to the Philippines.

 Under the above agreement, NLU will dispatch two of its staff to
PhilRice to assist the PhilRice engineers in setting up a reversible dryer
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at the PhilRice Central Experiment Station. In return, PhilRice will
source out scholarships for them during their stay at PhilRice (1 MS at
CLSU and 1 PhD at UPLB). Testing and evaluation of the reversible
dryer under Philippine conditions will form part of their research work
towards obtaining their graduate degrees in the Philippines.

 Tentative arrival of the Vietnamese technical staff to PhilRice will be
January 24, 2009. They will bring with them the technical drawings for
an 8-ton capacity reversible dryer, with both rice hull and corn cob
furnace.

 A copy of the MOA is shown in Appendix 2.
 NLU hosted a welcome dinner to the Philippine delegation in the

evening of December 12th.

Fig. 9 Dir. Beronio giving PhilRice Fig. 10 Dr. Malabanan affixing his
Publications to the Vice Rector of signature to the MOA between

of NLU at the start of the meeting. NLU and PhilRice

December 13

Visit to Nhut Thanh Company, Long An Province

This visit was not included in the itinerary, but we dropped by this company as
this is one of the two manufacturers of the mini combine in Long An Province.
Following are the highlights of the visit:

 The owner of the company claimed that they have sold around 100
units of the 1.3m mini combine in Long An and nearby provinces in the
Mekong Delta.

 The company is now shifting to 1.6m designs with rubber tracks and
powered by 24 hp Vikyno diesel engines. To date, they claimed to have
sold 20 units of these bigger machines.

 The 1.3m combines can harvest 1.5 ha/day while the 1.6m combine
has the capacity of 3-4 ha/day.

 They shifted to bigger machines due to the following reasons:
- Rubber wheels cannot work well in wet soil during the wet

season; and
- Farmers want bigger capacity combine harvesters.
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Visit to Dryers at Lon-An, Go Cong and Trung Luong Provinces

 All the reversible dryers that we visited in these provinces were
coupled to rice mills which provide the fuel to run the dryers (Figs. 11-
12).

 The dryer capacity ranged from 4-10 tons per batch. The 10-ton
capacity dryer can be used to dry a maximum of 15 tons/batch.
However, the 8-ton capacity dryer is the most common dryer size.

 20 hp 3-phase electric motors are the most common prime movers of
the 8-ton capacity reversible dryers.

 Cost of drying is 3% of paddy value for dryer owners. However, custom
drying costs 5% of paddy value.

 Fuel consumption is 3 bags of rice husk per hour @ 17 kg/bag ≈ 50
kg/h.

 These dryers are observed to have great potential under Philippine
conditions.

Fig. 11 The 3rd generation furnace Fig. 12 The bin of the Go Cong dryer
and blower assembly of the Go which was covered with tarpauline
Cong dryer with automatic during reversed airflow.
husk agitator in the hopper

Visit to Bùivănngo Industrial & Agricultural Machinery Co., Ho Chi Minh City

The last activity of the field tour was the visit to Bùivănngo, a manufacturer of
postharvest equipment such as dryers and rice mills. We were welcomed by
Mr. Bui Phong Luu, Director and son of the company’s founder. Below are the
highlights of our discussions:

 The company was founded by Mr. Bùi Văn Ngo in 1955,
manufacturing vegetable and sugarcane presses and rice machines.

 Today, Bùivănngo products have been exported to more than 15
countries in the world, including the Philippines.

 The company has a complete line of rice processing machines with 10
units installed/sold in the Philippines so far.
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 Recirculating dryers ranged from 1-12 tons capacity/batch.
 PhilRice recently bought a 1 ton/h capacity rice mill from the company.
 The company’s dealer in the Philippines is Mr. Herculano C. Co, Jr., a

member of the PhilRice Board of Trustees.

Summary

The Vietnam trip was very informative and successful, topped by the
signing of the Memorandum of Agreement between NLU and PhilRice on the
transfer of the reversible dryer technology from Vietnam to the Philippines.
Following are the agreements/decisions reached during the trip, as well as
items that need further exploration:

A. On the Reversible Dryer

 The collaboration with NLU will involved installation of an 8-ton
capacity reversible dryer at PhilRice CES, with technical assistance
from two Vietnamese technical staff.

 Prime mover to be used is a 20 hp electric motor.
 Fan diameter for the blower assembly shall be 90 cm.
 2nd generation furnace with circular cyclonic ash separator shall be

used.
 Two basic divisions of the drying bin at 4 tons capacity per division,

with plastic net flooring and hinged cover.
 PhilRice has requested funds from the DA’s GMA-Rice Program for 10

more units of the 8-ton reversible dryers for processing of seeds at the
PhilRice branch stations.

 The two technical staff of NLU who will assist us in installing and
testing the reversible dryer will take graduate studies in the Philippines
(1 MS @ CLSU; 1 PhD @ UPLB) with financial assistance from
PhilRice and other funding sources.

B. On the Mini-combine, possibilities

 3-5 units to be purchased from Vietnam for the DA project @
$5,000/unit.

 PhilRice workshop to consider mass production of the mini combine.
This will entail rearrangement and refurbishing of the shop for
assembly line configuration.

 Consider using diesel engines as prime movers of the mini combine.
 For further consideration: Joint venture with Vinappro for mini combine

assembly in the Philippines.

C. On Seed Processing

 Consider drying hybrid rice seeds at 11% m.c. and inbred rice seeds at
12% m.c. for longer storage shelf life.

 Explore the use of good quality airtight plastic packaging similar to the
ones used in Vietnam.
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 Testing of the Southern Seed Company’s A-lines and F1 for F2
cultivation in the Philippines during the wet season.

 Explore joint venture/collaboration with Southern Seed Company in the
production of short-duration tropical hybrids that are resistant to BLB
and BPH, for Philippine markets.
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APPENDIX 1

SCHEDULE
FOR THE OBSERVATION TOUR OF THE PHILIPPINE DELEGATION

1. Dr. Frisco M. Malabanan, National Program Director, GMA-Rice Program,
Department of Agriculture.

2. Atty. Ronilo A. Beronio, Executive Director, Philippine Rice Research Institute

3. Dr. Eulito U. Bautista, Deputy Executive Director for R&D, Philippine Rice
Research Institute

4. Dr. Caesar J.M. Tado, Chief Science Research Specialist, Rice Engineering and
Mechanization Division, Philippine Rice Research Institute

5. Dr. Rodolfo P. Estigoy, Bureau of Postharvest Research and Extension

Date Dec-2008 Time (Start-End) Activities

Thursday 11 Arrival PR591 9h00. Check-in at Hotel Dong-Do 10h

13h00 Go to CuChi

14h15-15h00 Cu-Chi 200-ton dryers and Seed Corn Plant

16h30 Arrive to Hotel

Friday 12 7h15 Travel to Dong Nai Province

8h30-9h30 Vinappro Company

11h00-11h30 Dryer at Anh-Minh Rice Mill, Ba-Ria Province

12h00 Lunch at Long Hai Beach

13h00 Travel back

15h00-15h30 NLU Rector Office

15h30-16h15 NLU Center for Agricultural Energy and Machinery

17h00 Arrive to Hotel

19h00 Welcome dinner by NLU Rector

Saturday 13 7h15 Travel to Long An Province

8h30-9h00 Dryers at Tan-Tai Rice Mill

10h30-11h30 Dryers at Go Cong

12h00 Lunch at Trung Luong

13h30-14h00 Dryers at Ut Hanh Rice Mill

15h30-16h00 Bui Van Ngo Rice Mill Manufacturer

16h30 Arrive to Hotel

Sunday 14 Departure PR598 (Leave hotel at 13h00 or 2 ½ hours
before flight time


