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A new invention of Low-Cost Direct Passive Solar Dryer
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Performance of a low-cost direct passive solar dryer for Jerusalem
Artichoke, Curcuma White and Sago Palm drying: case study of
Nakhon Ratchasima province, Thailand

Bhutharit Vittayaphattananurak Raksasisi' and Phisit Suvarnaphaet'*

ABSTRACT: In this study, a low-cost direct passive solar dryer was designed and constructed with available local
materials. Field level experiments on solar drying of Jerusalem artichoke, Curcuma white and Sago palm using solar
dryer was conducted at Nakhon Ratchasima Province, Thailand. The solar dryer which was direct type was tested
with Jerusalem artichoke, Curcuma white and Sago palm, in order to evaluate the drying rate of these products. The
moisture content of Jerusalem artichoke, Curcuma white and Sago palm was reduced to 21.07 £ 1.12,21.72+ 1.81
and 19.88+0.72% (w.b.), respectively, in 3 days of drying while the traditional drying method reduced the moisture
content of similar sample to 25.53+2.02, 26.22+1.78 and 24.83+1.33% (w.b.) in 3 days of drying. The Jerusalem
artichoke, Curcuma white and Sago palm dried faster with the low-cost direct passive solar dryer than with the sun
drying. The Jerusalem artichoke, Curcuma white and Sago palm dried in the low-cost passive solar dryer was com-
pletely protected from insects and dust.

Keywords: low-cost direct passive solar dryer, moisture contents, Jerusalem artichoke, Curcuma white and Sago palm

Introduction

The traditional method of drying, known as
‘sun drying’, involves simply laying the product in
the sun on mats, roofs, or drying floors. The major
disadvantage of this method is contamination of
the products by dust, birds, and insects (some
percentages will usually be lost or damaged). The
process is labor intensive, results in nutrient loss
(such as vitamin A), and the method totally
depends on good weather conditions. Because
the energy requirements (Sun and wind) are
readily available in the ambient environment, little
capital is required (Ogunkoya et al., 2011). In
Thailand, a majority of the farmers is subsistence
farmers and affording hi-tech facilities and

equipment has been a major problem. A majority

of substance farmers farm perishable produces
which if not preserved can lead to wastage. This
has forced them in the past to either sell the
produce at give-away prices or throw away the
produce due to spoilage. The need for a dryer
that can function effectively and efficiently with
minimal maintenance yet is inexpensive to
purchase or construct, lead to this work. Small
scale field level studies were conducted at
Suranaree University of Technology, Nakhon
Ratchasima, Thailand to demonstrate the
otentiality of the solar dryer for production of high
quality solar dried Jerusalem artichoke, Curcuma
white and Sago palm. Some typical results for
Low-Cost direct passive solar dryer are

summarized below:

' Faculty of Animal Science and Agricultural Technology, Silpakorn University, Phetchaburi IT Campus, Cha-

Am, Phetchaburi, Thailand
* Corresponding author: phisit186@gmail.com
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The objective of this research is to develop a
low-cost direct passive solar dryer for drying of
Jerusalem artichoke, Curcuma white and Sago
palm under the metrological conditions of Nakhon
Ratchasima Province in Thailand. The experiments
were conducted during the period from February
2014 to April 2014. The performance of a low-cost
direct passive solar dryer and drying character-
istics of Jerusalem artichoke, Curcuma white and

Sago palm are discussed in this paper.

Materials and Methods

Material

The experiment was conducted on effect of
drying on storage and dried quality of Jerusalem
artichoke, Curcuma white and Sago palm. The
Jerusalem artichoke, Curcuma white and Sago
palm were collected from local markets during
Feb- March. The Jerusalem artichoke, Curcuma
white and Sago palm were thoroughly washed
and sliced into 5 mm thickness using sharp
sterilized knife.
Construction of low cost direct passive solar
dryer

A low cost direct passive solar dryer has been
designed at Silpakorn University Phetchaburi IT
Campus, Cha-Am District, Phetchaburi Province,
Thailand and the pictorial view of the dryer under
construction is shown in Fig. 1. The major
materials used for the development of the low cost
direct passive solar dryer include, transparent
polypropylene sheets, a black polypropylene
sheet, a pen, a glue gun, a silicone sealant, a
glass cutter, a ruler, a measuring tape, mosquito
net and a tri-square. The solar dryer used in

present which is constructed in form of vents for

KHON KAEN AGR. J. 42 SUPPL. 4 : (2014).

natural air flow in dryer and also platform con-
structed as in Figure 1. It is made up of transpar-
ent polypropylene sheets of 65x80 cm size.
Plastic of 3mm thickness is placed at about 30°
inclined. Area of surface area of drying platform
is about 0.3 m?, which is made up of galvanized
wire mesh. And its inner surface is coated with
black color. Vents are provided for natural air flow

in dryer.

Ead

- 4

Figure 1 Schematic Diagram of a low-cost direct

passive Solar Dryer

1. Transparent polypropylene sheet cover, 2.Wire

mesh platform, and 3.Vent for air flow

Method

To understand and determine when the
Jerusalem artichoke, Curcuma white and Sago
palm slices are at the end point of the drying
process, drying tests have been carried out at
Nakhon Ratchasima Province, Thailand. First the
Jerusalem artichoke, Curcuma white and Sago
palm were cut in slices of 5 mm (£1.5 mm).These
were kept for drying in three replications.

The design of the Low-Cost direct passive
solar dryer has been further improved and tested
at Suranaree University of Technology, Nakhon
Ratchasima, Thailand. The open sun and solar
drying experiments were carried out during the
periods of February-March under the clean cli-

matic conditions of Nakhon Ratchasima Province,
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Thailand. Each experiment started at 8:00 am and
continued till 5:00 pm. To determine the moisture
loss of drying samples during experiments,
Jerusalem artichoke, Curcuma white and Sago
palm samples were taken out of the solar dryer
and weighed at various time intervals, ranging
from 30 min at the beginning of the drying to 1hr
during the last stage of the process. The moisture
loss of samples was determined with the help of
a digital electronic balance having an accuracy
of 0.01 g. These were again spread in the dryer
in the next morning and the drying process was
continued until no further changes in their mass
were observed. Also, to compare the performance
of the solar dryer with that of open sun drying,
both samples were dried simultaneously under

the same weather conditions.

Moisture content (M.C)
The percentage moisture content was deter-
mined by using the following formula (Sengar et
. (=)
."'Il C| I\'i.'l-lbl .-I E.""lh:l = H—,K 10':]

o

P L
MG (d b )3 = =2 % 100

T3
Where, sz weight of sample before drying, gram

sz weight of bone dried sample, gram.

Moisture ratio

. M- M
HR = —0———x 100

iy =
where MR is the dimensionless moisture ratio, M,
l\/Ie and l\/IO are the moisture content at any time,
the equilibrium moisture content and the initial

moisture content in kg, respectively.
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Results and Discussions

Comparison of the moisture contents of
Jerusalem artichoke, Curcuma white and Sago
palm in the solar dryer with those obtained by the
samples dried in open sun drying method for the
Jerusalem artichoke, Curcuma white and Sago
palm for a typical experimental run during drying.
Dried Jerusalem artichoke is medicinal plant
which could use as prebiotic in animal diets.
Comparison of the moisture contents of Jerusalem
artichoke in the solar dryer with those obtained
by the open sun drying method for a typical
experimental run during drying at Nakhon
Ratchasima, Thailand. The Low-Cost direct
passive solar dryer required 3 days to dry Jeru-
salem artichoke samples from 95.40% to 21.07 +
1.12% as compared to 95.40% to 25.53+2.02%
in 3 days.

Dried Curcuma white is medicinal plant which
could use as prebiotic in animal diets and also
Thai herb as Thai food. Comparison of the
moisture contents of Curcuma white in the solar
dryer with those obtained by the open sun drying
method for a typical experimental run during
drying at Nakhon Ratchasima, Thailand. The
Low-Cost direct passive solar dryer required 3
days to dry Curcuma white samples from 95.62%
to 21.72+ 1.81% as compared to 95.62% to
26.22+1.78% in 3 days.

Dried Sago palm is also medicinal plant
which could use as prebiotic in animal diets.
Comparison of the moisture contents of Sago
palm in the solar dryer with those obtained by the
open sun drying method for a typical experimental
run during drying at Nakhon Ratchasima, Thailand.

The Low-Cost direct passive solar dryer required
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3 days to dry Sago palm samples from 95.92% to
19.88+0.72% % as compared to 95.92% to
24.83+1.33% in 3 days.

The faster drying of Jerusalem artichoke,
Curcuma white and Sago palm slices inside the
solar dryer is due to the fact that the samples in
the solar dryer received energy both from the
collector and from incident solar radiation, while
the control samples received energy only from
incident radiation and lost significant amount of

energy to the environment.

Conclusion

The two drying methods used greatly

affected the drying characteristics Jerusalem

KHON KAEN AGR. J. 42 SUPPL. 4 : (2014).

artichoke, Curcuma white and Sago palm. The
solar dryer was found to be more efficient than the
open sun drying. In addition, the samples of solar
dryer were completely protected from insects,
birds, rain and dusts. The commonly consumed
artichoke, Curcuma white and Sago palm was
dried under solar drying and open sun drying.

Total cost of this dryer was 300-baht.
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The development of the training course on low-cost solar dryer

for crop production technology students

Phisit Suvarnaphaet’ and Kataya Mahachanawong Suvarnaphaet*

Abstract

The objectives of the research were to: 1) develop a training course on
low-cost solar dryer for crop production technology students, 2) examine the
results of the training course on low-cost solar dryer for crop production technology
students, and 3) to survey students’ satisfaction with the training course. The
samples of the research were 26 students in the crop production technology
program of the Faculty of Animal Science and Agricultural Technology, Silpakorn
University, derived from the simple random sampling technique. This experimental
research employed a one group pretest — posttest design. Research instruments
comprised the training course on low-cost solar dryer for crop production technology
students, the evaluation form for the relevancy and appropriateness of training
course, the satisfaction evaluation form, the pre-test and the post-test. Data
analysis involved the use of the following statistical measures: percentage, mean,
standard deviation and dependent t-test. The results were as follows: 1) experts’
evaluation of the program’s relevancy and appropriateness ranked at the high
level, 2) the test scores after the training was statistically significantly higher at
the 0.01 significance level, and 3) the participants’ satisfaction with the training
course on low-cost solar dryer for crop production technology students was at a

high level.

Keywords: 1.Training course 2. Solar dryer
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