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Abstract

One of the crucial post-harvest processes that contribute to the unique color, flavor, and taste of a coffee drink is drying
technique. Solar drying refers to a technique that utilizes incident solar radiation to convert it into thermal energy required for
drying purposes. A polyhouse solar dryer is a unique and cost-efficient method of drying agricultural products on a small as
well as commercial scale. The fabricated dryer has three major units: a solar collector unit, a drying unit, and chimney unit
components. The aim of this study was to manufacture and evaluate a 5-meter length and 2-meter width half-circled tunnel
polyhouse type solar dryer using parchment coffee and hot pepper. The experimental results showed that the developed dryer
has the capacity to dry averagely about 150 kg of hot pepper and 50 kg of wet coffee per batch. The obtained data were
analyzed using software such as simple descriptive statistics and Origin Pro 2019 according to their suitability. Hot pepper was
dried from an initial moisture content of about 82.95% to 10.42% in a polyhouse-type solar dryer within 6 days, while
conventional sun drying took around 9 days. Using hot pepper, the average temperature inside the dryer was 53.90 <C to
62.57 <C in the full load condition, which was greater than the ambient temperature in all six days of the experiment. While the
ambient relative humidity varies between 34.5% and 43.5%, the dryer's relative humidity using hot pepper was altered between
21.07% and 24.69%. In all six days of the experimental period, the relative humidity of the dryer was found to be less than that
of ambient relative humidity due to the polyhouse effect. The wet coffee bean was dried from an initial moisture content of
about 51.89% to 11.10% in a polyhouse-type solar dryer within 3 days, while by open-sun drying it took around 6 days. Using
wet coffee, the temperature inside the dryer chamber were 50.08 <C to 54.08 <C at full load condition, which was greater than
the ambient temperature in all three days of a tests. Whereas the ambient humidity in the air ranges from 39.77% to 42.22%,
the dryer's relative humidity using wet coffee ranged between 22.22% and 23.46%. The average dryer thermal efficiencies of a
polyhouse dryer use wet coffee beans and hot pepper were 64.48% and 86.87%, respectively.
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1. Introduction

Solar energy is energy comes from the sun. Every day, the
sun radiates an enormous amount of energy [1]. There are a
number of ways to classify solar dryers, including type,
working temperature, material to be dried, and operating
mode (batch or continuous). [2].

The process of removing a liquid component from a damp
product through volatilization or evaporation is known as
drying. The product can be a liquid, pulp, or solid, and either
mechanical or thermal processing could be utilized [2].

Jimma zone is one of the major coffee-producing areas,
with about 105,140 hectares of land covered with coffee.
According to Jimma Zone Agricultural Office, the total an-
nual coffee produced in 2009/10 was 36,408.69 tons; about
30.45% is washed and 69.55% is unwashed coffee, of which
sun-dried coffee accounts for about 76% of the total coffee
marketed in the Jimma area [3]. The average daily consump-
tion of hot pepper by an Ethiopian adult is estimated at 15 g,
which is higher than tomatoes and most other vegetables [4].
The potential areas of southwestern Oromia for hot pepper
production are estimated to be about 59,991 hectares of land
with a total production of 72,466 tons for dry pods and, 4783

ha of land with a production of 44,273 tons for fresh pods [5].

Most of the farmers produce coffee and hot pepper in south-
western Oromia and dry their production by natural sun dry-
ers in their environment and even on street roads, but this
method has impacts like taking a long period of time, reduc-
ing the quality of crops, and increasing the work load on
farmers. Most developing countries, including Ethiopia, are
unable to solve their food problems because of the rapidly
increasing population.

A classic method for preserving food and crops is drying,
which entails heating the product to eliminate moisture. The
moisture in the product is removed by the applied heat, which
also raises the vapor pressure of the moisture above the ambi-
ent air temperature. As a result, drying increases the product's
shelf life, makes it portable, and takes up less storage space.
Among all the drying methods, sun drying is a well-known
method for drying agricultural commodities immediately after
harvest, especially in developing countries. However, sun
drying is plagued with in-built problems, since the product
during drying is unprotected from rain, storm, windborne dirt,
dust and infestation by insects, rodents, and other animals [6].
As a result, dried goods' quality could suffer and come below
of the necessary national and international requirements [7].
However, mechanical drying methods like freeze, drum, and
cyclone drying are expensive and environmentally harmful;
for this reason, solar energy is increasingly being considered
as a substitute for mechanical drying of agricultural products.
[8]. Solar driers are more effective than sun drying, with lower
operating costs than mechanized driers. In recent years, poly-
house type solar drying technologies have become a preferred
option for drying majority of agricultural-based products [9].

A distinctive and economical way to dry agricultural prod-
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ucts on a small or large scale is the polyhouse dryer. It consists
of a drying chamber, an exhaust chimney. The roof and the
wall of a polyhouse solar dryer (PSD) are made by transparent
plastic films that are mounted on a metal frame. The poly-
house solar dryer is belongs to the polyhouse type of dryers. In
indirect solar dryers, a separate solar collector is used to heat
the air entering into the cabinet. The heat required for the dry-
ing operation in mixed mode solar dryer is produced by the
combined action of solar radiation incident on the produce and
the preheated air in the solar collector. Polyhouse type method
of drying may result in physical and structural alterations in
the final product, including shrinkage, case-hardening, loss of
volatile nutrient components and lower water re-absorption
during rehydration. Consequently, sun drying yields low qual-
ity product that in most instances does not meet the desired
international standards.

Polyhouse dryers are now being increasingly used because
they are more efficient option of direct solar driers [10]. The
purpose of this study was to determine the appropriate drying
technique for coffee and hot peppers by conducting an ex-
perimental comparison of their drying capabilities using a
polyhouse solar dryer and the open sun drying method.

1.1. Objectives of the Study

The objectives of this study were to fabricate and evaluate
a polyhouse type solar dryer using wet coffee and hot pepper.

1.2. The Related Literature Review

The polyhouse dryer is an aspect of the polyhouse dryer
category. In indirect solar dryers, the air entering the cabinet is
heated by a separate solar collector. The combination of the
preheated air in the solar collector and the solar radiation that
strikes the product produces the heat required to complete the
drying process in a mixed mode solar dryer [11]. Variations in
insulation, ambient temperature, and relative humidity all af-
fect how effectively the aforementioned driers perform. Hy-
brid solar dryers rely on solar power to some extent. They
utilize heating systems that operate on fossil fuels, electricity,
or solar energy [12]. Compared to mechanized driers, solar
driers have lower operating costs and are more efficient than
sun drying. Many designs with fewer applications have been
technically proven. Numerous direct sun dryer types, includ-
ing box/cabinet, tent, and polyhouse models, have been thor-
oughly studied for the purpose of drying agricultural products.
Since polyhouse dryers are a more effective alternative to di-
rect solar driers, their use is now increasing [13].

A distinctive and economical way to dry agricultural
products on a small or large scale is the polyhouse dryer. It is
made up of an exhaust chimney and a drying chamber. A
PSD's wall and roof are constructed from transparent plastic
films that are attached to a metal frame. The sheet retains the
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ideal temperature for drying products throughout the day
because of its transitivity of about 92% for visible radiation.
UV-stabilized coatings are crucial for polyhouse dryers. Sun-
light's UV rays have a tendency to alter food materials' or-
ganoleptic qualities, including their texture, color, and flavor
[14]. Therefore, To prevent this kind of loss, UV-stabilized
polyethylene sheets are utilized. The sheet only permits short
wavelengths, which are transformed into long wavelengths
upon impact with a blackbody or product surface. The long
wavelength raises the dryer's internal temperature because it
is unable to escape [15]. In addition to the benefits listed
above, the sheet is outstanding in terms of its transparency,
transitivity, anti-corrosion, self-adhesive, retraction ratio,
tensile, tear-, puncture-, moisture-, and dust-resistant quali-
ties.

S. Suherman worked on hybrid solar dryer using coffee
bean [16], The results showed that the coffee beans' initial
moisture content was 54.23% w.b. and that it eventually de-
creased to between 11 and 12% w.b. Indirect solar coffee dry-
ing was also conducted [17], and the results showed that, when
used at specific rates and operating hours, the solar collector
improves parchment coffee drying efficiency by roughly 20 to
40%, or 3.4 times, when compared to natural sun drying. [18]
developed the red pepper dryer and results indicated that the
drying rate of 0.0003395 kg/s was achieved for the open sun
dryer system and 0.0000365 kg/s for the mixed mode solar
dryer. [19] designed and fabricated the red pepper dryer and
the experimental results indicate that the upper tray and lower
tray pepper drying needed 36 and 41 h to reduce moisture
from 73% (wet basis) to 10% (wet basis) respectively and
found 9 kg dried pepper from 30 kg fresh red ripe pepper. [20]
studied the drying of hot red pepper in the open air, under
greenhouse and in a solar drier and the experiment results ob-
tained showed that, drying times (including nights) are about
73 hours in the dryer, 79 hours in the greenhouse and 118
hours in open sun.

2. Materials and Methods

2.1. Materials Used

Plywood, transparent plastic, water pipe, round and square
pipe, aluminum sheet metal, wire mesh, bolts and nuts, sacks,
black paint, brush, nail, and screw, wet coffee, and hot pep-
per were used.

Instruments used for testing

Infrared thermometer, digital hygrometer, multimeter, cal-
orimeter, digital balance, anemometer, and drying oven were
used.

2.2. Methods

2.2.1. Description of the Study Areas
The Jimma zone's Omo Nada and Manna districts were
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used as the study areas. Manna district, Kentere Kebele,
which was located between 7°44' 59.99" N latitude and 36°
44' 59.99" E longitude, and at an altitude of 1820 m.a.s.l.,
was the site of the wet coffee experiment [21]. The district's
average minimum and maximum temperatures were 14<C
and 27 <C, respectively. The hot pepper experiment was con-
ducted in the Waktola kebele of the Omo Nada district,
which is located at latitude 7036'41"N and longitude
36044'12" E. The location's height spans from 1100 to 1600
m.a.s.l., its mean annual temperature ranges from 18<C to
25<C the sections [22], and its minimum and maximum an-
nual rainfall varies from 1066 to 1200 mm. The average
sunshine and daily solar insolation at the site of Omo Nada
district were 12 hours per day and 7.35-7.73 kW/m? surfaces
per day, respectively, while for Mana district it was 12 hours
per day and 6.36-685 kW/m? surfaces per day, respectively.

2.2.2. Descriptions of the Polyhouse Type Solar
Dryer

The solar dryer of the polyhouse type is made up of vari-
ous parts. A base frame, a semi-cylinder drying chamber, a
solar collector, an absorber, and a chimney-equipped air dis-
tribution system make up this device. Additionally, the PSD
prototype was manufactured in the workshop of the Jimma
Agricultural Engineering Research Center (JAERC).

Figure 1. The manufactured solar dryer prototype.

No load test

The performance of the prototype dryer was evaluated
under no load condition. The highest and lowest temperature
absorbed on the drying chamber by the dryer was recorded
for sun-shine hours of the study area. The average tempera-
ture inside the PSD was compared with the average ambient
temperature.

Load test

Sample preparation

The farmer's land yielded hot pepper and fresh, matured
coffee. To get eliminate of any dirt or dust particles that
might have been attached, the obtained samples were cleaned.
After being cleaned, the sample was placed in a tray and
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weighed for various loading densities using a digital balance.
After removing surface water with a tray, the pretreated sam-
ple was loaded into the tray.

Drying in polyhouse type solar dryer

On a PSD tray, samples of wet coffee and treated hot pep-
per were evenly layered. The washer was filled to overflow-
ing for every experiment. The oven method (24 hours at
105 <C) was used to determine the initial moisture content.
Temperature (ambient air, inside the STD, and at exhaust),
relative humidity (ambient and inside the STD), air velocity,
and solar radiation were all measured during the drying of
the process. Each of the 30 minutes, the data were recorded.

2.2.3. Performance Evaluation Parameters of the
PSD

The operational parameters that have a significant impact
on a dryer's performance were used to evaluate the solar dry-
ers' performance: (a) drying air characteristics (temperature,
humidity, and airflow rate); (b) product variables (throughput,
initial and final moisture contents, size, and size distribution);
and (c) dimensional variables (dryer width, length, height, or
diameter, number of passes, and dryer configuration).

Drying thermal efficiency

The drying efficiency was calculated as the drying sec-
tion's energy output divided by its energy consumption.
Given that sensible heating of the sample is far less than la-
tent heat, the dryer's energy output has been the amount of
heat required for removing moisture from the material.

Od =m; *I—v (1)

Where, Od - Output of the dryer, kJ, mr - moisture re-
moved,

Lv - latent heat of vaporization of moisture, ki/kg. Thus,
efficiency of the dryer was calculated as:

My= —=*100% @)

Aclg

MrL
4= Eg*lOO%

Moisture contents

Wi-Wf
Wi-Wc

% MCwb =

x100 3)

Where,

Wi = initial weight of the hot pepper/wet coffee sample
plus container

WTf = weight of hot pepper/wet coffee sample plus con-
tainer after dry

Wc = weight of the empty container

Parameters considered for data collection

Drying air characteristics (temperature, humidity, and air-
flow rate), product variables (throughput, initial and final
moisture contents, size and size distribution), sunshine dura-
tion, wind speed, moisture content, and input material weight
were the primary data collected for testing the polyhouse
solar dryer. Dimensional variables (dryer width, length,
height, or diameter, number of passes, and dryer configura-
tion) were also measured.

2.3. Data Analysis Method

The collected data’s were statistically analyzed and graph
lined using software such as simple descriptive statistics and
Origin Pro 2019b respectively according to their suitability.

3. Results and Discussion

3.1. No Load Test

When the solar dryer was operating without any load, the
system's temperatures were recorded.

The dryer's testing under no load conditions was complet-
ed during harvest in the winter.

Table 1. The average variation of temperature and insolation during different months and location at no load conditions.

. Ambient tem- Temperature Insolation
Month P L .
onths roduct ocation perature (<C) inside dryer (<C) (w/m?)
Oct. (04-08/2020)  Hot pepper Latitude = 7.7198 Longitude = 37.2174 (25-27) (53-63) (735-773)
Nov. (13-18/2022)  Wet coffee Latitude 7.8594 Longitude 36.7978 (24-26) (51-59) (636-685)

From Table 1, the result showed that, the highest tempera-
ture attained inside the dryer under no load condition were
59<C and 63<C at 12: 00 hr. using wet coffee and hot pepper
respectively. The results from the table indicated that, the
temperature inside the dryer was greater than ambient tem-

perature. The result obtained was better than the polyhouse
type solar dryer in which inside temperature range was
33.4<C -58.6<C by [23].
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3.2. Full Load Conditions yhouse was always higher than the ambient temperature. The
relative humidity inside the polyhouse was also always less
Under full load condition, the temperature within the pol-  than the ambient relative humidity.

Table 2. Drying test results of polyhouse solar dryer using hot pepper at full load conditions.

oags WHOMOTIOL | MC (et sl (OSSR anvent At
pepper =150 kg  basis) (%) in (kW/m°?) ture (<C) chamber (%) (<) ty (%)
Day 1 76.45 987.50 53.90 24.69 26.65 36.31
Day 2 64.36 1035.00 59.00 21.79 27.39 34.50
Day 3 43.45 1036.25 57.41 23.21 25.34 43.50
Day 4 30.95 1063.75 61.07 22.86 26.93 41.43
Day 5 20.21 1083.75 61.57 21.36 26.45 42.79
Day 6 10.42 1085.00 60.57 21.07 26.09 42.71

From table 2, the highest temperature attained inside the dryer under full load condition was 61.57<C using hot pepper. The
result obtained was better than the polyhouse type solar dryer in which inside temperature range was 32.2<C -51.3<C by [23].

Table 3. Drying test results of polyhouse solar dryer using wet coffee with full load conditions.

Davs Weight of MC (wet solar radiation ?rgﬁn(gerc;ir;ber RH indrying  Ambienttem-  Ambient Relative
Y coffee =50 kg basis) (%)  in (KW/m?) (‘C)p chamber (%)  perature (<C) humidity (%)

Day 1 47.39 937.5 50.08 23.46 24.23 40.08

Day 2 41.01 952.5 54.08 22.22 25.34 42.22

Day 3 25.67 965 53.51 22.31 26.34 39.77

From table 3, the highest temperature attained inside the dryer under full load condition was 54.08<C using wet coffee. The
result obtained was better than the polyhouse type solar dryer in which inside temperature range was 32.2<C -51.3<C by [23].

3.3. Dryer Thermal Efficiency

Table 4. The average dryer thermal efficiency of the solar tunnel during drying of different product.

Product Area of collector  Mass of water evaporated kg Cp Average insolation Dryer thermal efficiency (%6)
Hot pepper 10 31.60 2260 838 86.87
Wet coffee 10 213 2260 761 64.48

The table 4 results indicated that, the dryer thermal effi- hot pepper
ciencies of polyhouse dryer using wet coffee and hot pepper Variations in solar intensity, ambient temperature, and dryer
were 64.48% and 86.87% respectively. temperature over the course of the experiment (October 09—
Variation of solar intensity and temperature with time for ~ October 14, 2020) were depicted in Figure 2. The experi-
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ment's variables included changing the sun's intensity from days of the experiment. Compared to the open sun drying
987 W/m? to 1085 W/m?, changing the temperature of the  method, the hot pepper dries faster thanks to the dryer's high
surrounding air from 26.09<C to 27.39<C, with a peak of  temperature. Therefore, the polyhouse type solar drier was
27.39<C on October 10, 2020, and changing the dryer's tem-  found to have a shorter drying time for spicy peppers.
perature from 53.9<C to 61.57<C, with a peak of 61.57<C on Variation of moisture content with time for hot pepper
October 13, 2020.

Moisture content variation

Temprature Vs Solar Radiation Q
<
-
70 1100 S
L
~ 60 1080 £
2 5 1060 3
@ 1040 E
=
3 40 1020 z
S 1000 g
g 980 Z
= 20
960 S
10 940 5
Dayl Day2 Day3 Day4 Day5 Daay6
0 920
Day 1 Day2 Day3 Day4 Day5 Dayé6 days

moisture content in dryer (wet basis) (%)
moisture in open air (wet basis) (%)

Days

——drying chamber Temprature (0C)
Ambient temperature(oC) Figure 4. Variation of moisture content with time using hot pepper.

Figure 2. Variation of solar intensity and temperature with time

using hot pepper.

Figure 4 showed how the moisture content of hot peppers
dried in the open sun and inside a drier varied during the
The acquired result also demonstrated that the dryer tem-  course of the experiment. The MC of the hot pepper dried in
perature increased efficiently due to the polyhouse effect,  the drier decreased from 82.95% to 76.45% on the first day of
rising between 27.81 T and 34.18 <C above the ambient  the trial, while the MC of the hot pepper dried in the open-sun
temperature over the course of the six-day trial. drying method decreased from 82.95% to 81.25%. The MC of
Variation of relative humidity with time for hot pepper the hot pepper dried in the drier decreased from 76.45% to
64.36% on the second day of the trial, while the MC of the hot
pepper dried using the open sun drying method decreased
Relative humidity variation from 81.25% to 75.05%. The MC of the hot pepper dried in
the dryer decreased from 64.36% to 43.45% on the third day,

= 50

ST while the MC of the hot pepper dried in the open sun tech-

2 ’;2 nique decreased from 75.05% to 72.43%.
§ 30 The hot pepper dried using the open sun drying method saw
= 33 a decrease in moisture content from 72.43% to 56.25% on the
% 15 fourth day of the trial, while the hot pepper inside the dryer
2 10 saw a decrease from 43.45% to 30.95%. While the hot pepper
S dried using the open sun drying method saw a decrease in
Dayl Day2 Day3 Day4 Day5 Dayé6 moisture content from 56.25% to 47.75% on the fifth day, the
Days hot pepper inside the dryer saw a decrease from 30.95% to
—— Relative humidity (%) in drying chamber 20.21%. On the sixth day, the hot pepper dried in the dryer's
Relative humidity (%) moisture content decreased from 20.21% to 10.42%, whereas
Figure 3. Variation of relative humidity with time for hot pepper. the hot pepper dried in the open sun method showed a reduc-

tion in moisture content from 47.75% to 26.11%.
The hot pepper's moisture content within the dryer was
Figure 3 shows that while the relative humidity of the sur- lowered to 10.42% by the end of the sixth day, which was the
rounding air fluctuates between 34.5% and 43.5%, the dryer's  highest amount that could be removed to keep the pepper safe
humidity ranges between 21.07% and 24.69%. Because of the ~ and prevent spoiling.
high temperature within the dryer caused by the polyhouse
effect, the relative humidity of the dryer was found to be lower
than the ambient relative humidity throughout each of the six
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Figure 5. The photo of dryer using hot pepper at farm site.

Variation of solar intensity and temperature with time for
wet coffee

Temprature vs Solar radiation for wet coffee

60 970 &
e 965 £
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0 920
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Days

——drying chamber Temprature (oC)
—— Ambient temperature(oC)
solar radiation in (W/m"2)

Figure 6. Variation of solar intensity and temperature with time for
wet coffee.

Figure 6 showed how the dryer temperature, ambient
temperature, and solar intensity changed over the course of
the experiment (November 18-November 20, 2020). The
solar intensity fluctuated between 937.5 W/m2 and 965 W/m2
over the course of the experiment, the ambient temperature
fluctuated between 24.23<C and 26.34C, reaching its highest
value on November 20, 2020, and the dryer temperature
fluctuated between 50.08 <C and 54.08<C, reaching its highest
value on November 19, 2020.

The graph showed that during the three days of the ex-
periment, the dryer temperature was 25.85<C to 27.75C
higher than the surrounding air temperature, indicating that
the polyhouse effect effectively raised the dryer temperature.
Compared to the open-sun drying procedure, the drier dries
the cleaned coffee earlier thanks to this temperature increase.

Variation of relative humidity with time for hot pepper

Figure 7 illustrated how the relative humidity of the dryer
and the surrounding air changed over the course of the ex-
periment. While the ambient relative humidity fluctuated
between 39.77% and 42.22% across the experiment's days,
the dryer's relative humidity fluctuated between 22.22% and
23.46%. Because of the high temperature within the dryer
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caused by the polyhouse effect, the relative humidity of the
dryer was found to be lower than the ambient relative hu-
midity for all three days of the experiment. Compared to the
open sun drying method, the high temperature in the dryer is
what causes the coffee to dry more quickly. Therefore, it is
discovered that the polyhouse-type solar system has a shorter
drying time for hot peppers.

Relative humidity variation

Relative Humidity (%)

Day 1 Day 2 Day 3

Days

Relative humidity (%) in drying chamber

Relative humidity (%)

Figure 7. Variation of relative humidity with time using hot pepper.

Variation of moisture content with time for wet coffee

Moisture content variation

= 60
E 50
5
S 40
L
g 30
3 20
= 10

0

Day 1 Day 2 Day 3
Days

——moisture content in dryer (wet basis) (%)

—— moisture in open air (wet basis) (%)

Figure 8. Variation of moisture content with time using wet coffee.

Figure 8 indicated how the moisture content of coffee that
had been washed and dried in the sun and a dryer varied
throughout the course of the experiment. The moisture con-
tent of the coffee that dried inside the dryer decreased from
52.8% to 36.94% on the first day of the trial, while the
moisture content of the coffee that washed in the open-sun
drying method decreased from 52.8% to 47.39%. The mois-
ture content of the coffee that washed inside the dryer de-
creased from 36.94% to 23.87% on the second day of the trial,
while the moisture content of the coffee that washed in the
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open sun drying method decreased from 47.39% to 41.01%.

On the third day, the moisture content of the coffee that had
been dried inside the dryer decreased from 23.87% to 11.10%,
whereas the coffee that had been dried in the open sun de-
creased from 41.01% to 25.67%. The quality of rinsed coffee
would not deteriorate in the polyhouse-style solar dryer due to
contamination, animal and bird damage, or wind-borne issues
such dust and dirt, which were mostly observed in the
open-sun dried coffee.

Figure 9. The experimental site during data collection using
parchment coffee.

4. Conclusions and Recommendation

The developed polyhouse-type solar dryer was tested
under real working conditions, obtaining good thermal
performance during sunny days. The prototype of the dryer
was tested using hot pepper and coffee bean as load products,
obtaining a good drying rate considering the final moisture
content and dried product aspect. The no-load tests clearly
indicated that the drying temperature can be easily raised to
26-35<C above the ambient temperature. It was found that
hot pepper was dried from an initial moisture content of
about 82.95% to 10.42% in a polyhouse type solar dryer
within 6 days, while by open sun drying it required above 9
days, and wet coffee was dried from an initial moisture
content of about 51.8.9% to 11.10% in a polyhouse type
solar dryer within days, while by open sun drying it required
above 3 days. Comparing the drying time to natural open-air
solar drying, a significant reduction was achieved. For dry-
ing most agricultural-based items, including wet coffee and
hot peppers, the polyhouse-type solar drying technique was
the most popular preference, according to the experiment
study.

The technique of polyhouse solar dryers is easy to use,
inexpensive, and has a lot of potential as an environmentally
friendly method to lower post-harvest losses in countries
with low or middle incomes. It is also preferable to incor-
porate solar fun into the system in order to improve the
dryer's thermal efficiency. Based on the result obtained from
all performance parameters, it is recommended for a
demonstration to coffee and hot pepper producing potential
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areas of the countries.

For further refinements the following future suggestions
were recommended; 1. Better to increase the size & capacity
of the dryer, 2. Better to include different insulation materials
to reduce heat loss, 3. Add the blower or fun to the system, 4.
Food graded materials should be used for internal part of the
dryer (tray components).

Abbreviations

AAERC Asella Agricultural Engineering Research Center
JAERC Jimma Agricultural Engineering Research Center

Kg/hr  Kilogram per Hour
KW/m? Kilowatt per Meter Square
MC Moisture Content

m.a.s.l  Above Mean Sea Level
PSD Polyhouse Solar Dryer
RH Relative Humidity

STD Solar Tunnel Dryer

uv Ultra-Violet

w.b Wet Basis
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