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Abstract

A green house-type solar dryer was developed at the experimen-
tal farm of Rice Mechanization Center (R. M. C.), Meet El-Dyba, Kafer El-
Sheikh Governorate. The dryer was tested and evaluated for drying high
moisture ear and shelled corn of variety (three way - cross 310) and
compared with natural sun drying method. The results show that, the de-
veloped dryer was able to dry ear corn from an initial level of 29.85% to
a final level of 14.26% in 84 hours as compared to 187 hours for natural
sun drying method. The corresponding drying times for shelled corn from
an initial grain moisture level of 19.87% to a final level of 14.13% were
18 and 34 hours respectively.

Quality evaluation tests of the dried ear and shelled corn showed
a lower percentage of kernels stress cracks for the solar dried kernels
compared with natural sun drying of ear corn giving the lowest percent-~
age of stress cracks kernels (SC) (9.10%),. While the natural sun drying
produced the highest percentage of (SC) kernels (23.1 %). However the
grain germination tests showed an average percentage of over 90% for
both solar and natural sun drying methods of ear and shelled corn.

Cost analysis of the solar dryer showed a total cost of 28.76 LE/
ton for drying ear corn from an initial grain moisture level of 29.85% to
a final moisture level of 14.26% and 8.00 LE / ton for drying shelled
corn from an initial level of 19.87% to a final level of 14.13%. For the
two stage drying system reduction the estimated drying cost from initial
moisture level of 29.85% to a final level of 19.87% for ear corn and
from initial level of 19.87 to a final level of 14.13% for shelled corn was
about 20.68 LE/ton.

INTRODUCTION

Corn like wheat may be considered among the most important grain crops in
Egypt. The cultivated area ranges between 1.6 to 1.7 million feddans yearly and a total
production of about 5.431 million tons (EACA, 1999). Recently, the government tends

is expand the growing area of corn to limit the shortage of wheat production and to ap-
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proach self-sufficiency for bread by mixing corn with wheat at a rate of 20%. However,
increasing productivity of corn per unit area needs more advanced techniques to
achieve better environment for growth, ripening, harvesting and processing (Matouk et

al. 1999).

Corn is usually harvested at a relatively high moisture levels to minimize field
losses and give a chance to clear the field earlier after ripening and helps serving and

preparing the field for the next crops (Mohamed, 2000).

Recently, the time of corn harvesting had been shortened from a matter of
weeks to a matter of hours with the advent of using combine and corn picker ma-

chines.

(El-Taliawy, 1998). However, the time for desirable harvest conditions with this
method is relatively short and in some cases has added to the problem of quick grain
deterioration because of accumulation of large quantities of high moisture corn. The in-
complete removal of husks and trash increases the chance for fungal growth and a spe-
cific physical and physico-chemical changes of grain at short time after harvest. (El-
Sahrigi et al. 2000).

Therefore, There is, an urgent need for drying high moisture corn to a safe mois-
ture level too low for fungi to grow. Aside from prevention of microbial growth, drying
is also used to preserve the product from physical and chemical changes induced or

supported by excess moisture (Adeyemo, 1993)

Drying may be achieved by either natural or artificial drying methods. However,
there is no easy formula to decide whether the natural or the artificial drying methods
is profitable for use. In Egypt, sun drying is still the most common method to preserve
agricultural prod‘ucts. Due to the lack of sufficient preservation methods, farmers have
to spread the crop to be dried in thin layers on paved grounds or mats where they are
exposed to sun and wind. Considerable losses may occurred during natural sun drying
due to various effects such as rodents, birds, insects, rain and microorganisms (Kamel,
1999).

The resulting decrease in product quality causes the products in question not to

be marketable on domestic or international market (Lutz et al., 1987). To overcome
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the existing preservation problem the introduction of solar dryers seems to be promis-
ing since in Egypt, the available amount of solar energy is sufficient to cover the heat
requirements for small and medium dryers (Awady et al., 1993). However, the energy
resource for agricultural application is strongly dependent upon the development of so-
lar energy systems that have optimum performance, good reliability and economic
characteristics that compare favorably with conventional energy systems and other en-

ergy sources (Al-Amri, 1995)

Studying the possibility of utilizing solar energy for heating air inside a green-
house and the use of that heated air in drying some agricultural crops under Egyptian
conditions has been investigated by many investigators (Kamel 1991, Abd- Ellatif and
Helmy, 1991, El-Sahrigi et al., 1993). However, there is no readily available information
about the utilization of the green-house type solar dryer for drying both ear and shelled
comn. The main objective of the present work is to develop and evaluate a green-house
type solar dryer for drying high moisture ear and shelled corn under Egyptian climatic

condition. The system will be compared with natural sun drying method.

MATERIALS AND METHODS

High moisture ear and shelled corn variety (Three way-cross 310) were mechani-
cally harvested at the Rice Mechanization Center (R.M.C), Meet EIDyba, Kafer El-Sheikh
Governorate during the 2000 comn harvesting season. For the experimental work, a
green-house type solar dryer was developed and installed at (RMC). Two different se-
ries of field experiments were conducted to test and evaluate the developed dryer. The
first series of experiments dealt with ear corn at an average initial moisture content of
(29.69% w.b). The second series dealt with shelled corn at an average initial moisture
content of (19.87% w.b). In addition, laboratory tests were also conducted for evaluat-

ing the grain quality changes of the dried ear and shelled corn.

Structure of the green-house type solar dryer:

A green house type solar dryer with a full capacity of about 8 tons for ear corn
and a full capacity of 6.9 tons for shelled corn was designed, built and installed at the
experimental farm of Rice Mechanization Center (R.M.C). The gross dimensions of the

vinyl house are 4.2 m wide, 6.2 m long and 3.6 m height with a net projected surface



1280 DEVELOPMENT AND EVALUATION OF A GREEN-HOUSE TYPE SOLAR DRYER

area of 26.04 m?. Pipe frames are constructed in the circumference of four wooden
walls for a batch and the frames are covered by clear plastic film. Wire netting covers
the floor at the bottom of the batch forming an air chamber under the wire netted
floor. An axial flow type fan of 0.58m diameter and a duct for air suction are set at one
side of the green house with a window for air inlet on the opposite side. An electric mo-
tor of 1 kW was used to operate the fan at airflow rate of 1.75 m® / sec and a static

head of 0.25 inch water.

To protect the exposure of grains to the direct sun rays and to increase the col-
lecting efficiency of solar radiation, black net cloth was used to cover the grain surface.

Figure ( 1) shows the structural features of the greenhouse type solar dryer.

Experimental measurements:
Grain moisture contents:

The moisture content of grains was hourly measured by using a drying oven set
at 130°C for 16 h according to (AOAC, 1990). The calculated moisture content was

expressed on wet basis unless otherwise specified.

Grain bulk and air temperature:

The universal measuring system (Model Kaye Dig. 14) connected to 48 scanning
box with thermocouples was used to hourly measure the bulk temperature of ear and
shelled corn and the ambient air temperature at different points inside and outside the

dryer as shown in Fig. (2).

Air relative humidity:

The relative humidity meter model (HN-K) was used to measure the air relative

humidity at adjacent points of temperature measurements.

Air flow rate:

A hot wire anemometer model (Kanomax 24-6111) was used to measure the in-
let air speed at the dryer window in m/s. Which when multiplied by the area of the in-

take window will give the air flow rate in m® / s entering the solar dryer.
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Solar energy measurement:

A solar energy meter with a portable recorder model (Y3057-11) with an output
of approximately 0.5 mv per 100 W/m? was employed to measure the solar radiation
flux incident on a horizontal surface outside the solar dryer. The solar meter was cali-
brated with the standard pyranometer under clear sky conditions according to (ASAE
standards 1993).

Quality evaluation tests:
Stress cracks analysis:

Stress crack (SC) analysis was done on freshly harvested and dried samples. De-
pending on the extent of stress cracks, the kernels are categorized as having single,
double, and multiple cracks. The stress crack index of each sample was also calculated
according to the equation of Kirleis and Stroshine (1990) as follows:

) = S+(Mx3) + (Cx5).

Where:

S is the percentage of single SC kernels, M is the percentage of double SC kernels and

C is the percentage of multiple SC kernels.

Samples represented different positions of solar and natural drying methods
were divided into 100 kernels sub samples and were placed germside down on a light
glass surface and inspected from top only. Broken or chipped kemels were counted as
rejects since this mechanical damage occurred prior to drying treatments. The results
for each sub-sample were normalized by dividing the number of cracked kernels by the

total number of acceptable kernels.

Grain germination test:

The standard germination tests were done to verify the effect of drying methods
on percent of germination. Corn samples of solar and natural drying methods were divid-
ed into 100 kernel sub-samples in three replicates. Samples of each replicate were sur-
face sterilized using 2% sodium and rinsed three times using distilled water. Germination
tests were replicated three times in petri dishes containing moistened filter paper for a

week and the comn kernel having both root and shoots were considered germinated.
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RESULTS AND DISCUSSION
Grain moisture content:

Figures (3) and (4) illustrate the change in average grain moisture content as re-
lated to elapsed drying time during solar and sun drying methods of ear and shelled

corn respectively.

As shown in Figure (3), grain moisture content of ear corn was decreased from
an initial level of 29.85% (w.b) to a final level of about 14.26% in 84 and 187 h for so-
lar and natural sun drying, respectively. This means that, solar drying could reduce the
required time for drying ear corn by about 56.68% compared with natural sun drying.
Similarly, for shelled corn, Figure (4) shows that, grain moisture content decreased
from an initial moisture level of 19.87% to a final moisture level of about 14.13% in
about 18 and 34 h for solar and natural sun drying respectively. This also means that,
solar drying of shelled corn could reduce the drying time to about 47.05% compared
with natural sun drying. However, when comparing the drying time of ear and shelled
corn at similar initial moisture contents of about 19.87%, the recorded drying times for
ear and shelled corn were 47 and 77 h for solar and natural sun drying respectively,

while the corresponding times for shelled corn were 18 and 34 respectively.

The above mentioned results revealed that, in general the overall drying rate of
solar drying was nearly double the drying rate of natural sun drying for both ear and

shelled corn.

This could be attributed to the higher temperature and lower relative humidity of
the drying air inside the solar dryer compared with the ambient air outside the dryer.
On the other hand, when comparing the drying time of ear and shelled corn at similar
grain initial moisture content, the longer drying time for ear corn compared with shelled
corn, ear corn has taken longer drying time than shelled corn as a result of continuous
moisture diffusion from ear cobs to the grains and the smaller exposure grain surface
area of ear corn to the drying air in comparison with shelled corn. This means that, it is
better to dry ear corn to a moisture level suitable for shelling (19% *1) as ear corn
then completing the drying process for shelled corn up to a final level of about 14% un-

less it was planned to store the corn as ears.
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Solar radiation:

The hourly average solar radiation available during solar drying of ear and shelled
corn is illustrated in Figure ( 5).The daily average available solar radiation were 544.06
and 536.22 W/m2.h during ear and shelled corn drying, respectively. The figure also
shows that, the solar radiation gradually increases from sunrise till it reaches the maxi-
mum average values of 853.73 and 836.17 W/m?.h at noon for ear and shelled corn
drying periods respectively. It then decreases gradually until it reaches the minimum
values of 261.71 and 256.24 W/m2.h at sunset. The hourly variation in solar energy
available during the drying time affects the solar dryer effectiveness for heating air and
the differences between air temperature and relative humidity inside and outside the

dryer.

Air temperature and relative humidity:

The air temperature and relative humidity inside the vinyl-house were found to
be a very important parameter affecting the drying rate of both ear and shelled corn.
Figures (6) and (7) present the change in average air temperature and relative humidi-
ty during solar and natural sun drying methods of ear corn respectively. The recorded
hourly average ambient air temperature and relative humidity outside the dryer were
27.92°C and 55.80% and the corresponding values inside the dryer were 35.44°C and
42.99 % respectively. This means, that, the solar collector could increase the average
drying air temperature by about 7.62°C and decrease the average relative humidity by
about 12.81%. Similarly, for shelled corn drying, figures (8) and (9) show that, the
hourly average ambient air temperature and relative humidity outside the dryer were
25.1°C and 56.01% and the corresponding values inside the dryer were 31.69°C and
45.3% respectively. This also means that, the dryer solar collector could increase the
average air temperature by about 6.89°C and decrease the relative humidity of air by
about 10.71%. The observed differences in air temperature and relative humidity inside
and outside the dryer were effective parameters increasing the drying rate of solar dry-

ing methods for both ear and shelled corn.
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Fig. 3. Change in average grain moisture content as related to drying time
during sun and solar drying methods of ear corn.
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Fig. 6. Air temperature inside and outside the dryer during solar and natural sun
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Grain bulk temperature:

Grain bulk temperature was hourly measured for ear and shelled corn during solar
and natural sun drying, respectively. As shown in figures (10) and (11), the average re-
corded ear bulk temperatures were 30.20 and 27.05°C for solar and natural sun drying,
respectively. The corresponding values of temperatures for shelled corn drying were
28.71 and 25.35°C, respectively. The results revealed that, the changes in bulk tem-
perature of both ear and shelled corn was affected by the solar radiation available, the
temperature of dryirig air and the changes in grain moisture content during the drying

process.

Kernel stress cracks of ear and shelled corn:

The effect of solar and natural sun drying on the percentage of stress cracks
kernels (SC) and the stress cracks Index (SCI) of ear and shelled corn after drying pro-
cess are tabulated in table (1). initial SC levels out of the field ranged from 0% to 7.2%
with an average of 8.1% for ear corn and from 2.1% to 11.3% with an average of
5.2% for shelled corn. As shown in table (1) solar drying of ear corn produced corn
with the lowest percentage of SC kernels (9.1%) in comparison with (12.8%) for natu-
ral sun drying. While the natural sun drying of shelled corn produced the highest per-
centage of SC (28.1%) in comparison with (16.3%) for solar drying. A stress-crack In-
dex (SCI) reflecting the effect of (SC) categories on the breakage susceptibility (BS)
will be more useful than just the total percentage of stress cracked kernels. As shown
in table (1) the solar drying method of ear corn yielded corn with SCI value of 20.9 in
compared with 30.2 for natural sun drying and the corresponding values of SCI for

shelled corn were 41.2 and 55.7, respectively.

The results revealed that, both drying methods and type of corn (ear and
shelled) affect the final quality of dried kernels. Natural sun drying recorded higher (SC)
and (SCI) in comparison with solar drying. This may be attributed to the longer drying
period of natural sun drying method and the resulting frequent grain moisture absorp-
tion and description from the surrounding humid air specially during early morning and
late after noon. Also the longer the exposure time of grain to high solar radiation inten-
sity during natural sun drying increases the risk of over heating and stress cracks pro-

duction on grain surfaces, which was avoided in solar drying method by using a black
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net cover on grain surface. However, the effect of corn type (ear and shelled) on (SC)
and (SCI) values was very pronounced in lowering (SC) and (8Cl) values for ear corn in
comparison with shelled corn. This may be attributed to the difference of initial mois-
ture contents of ear and shelled corn and the continuous moisture diffusion from cobs
to the grain during the drying process of ear corn which decreases the chance for

stress cracks of kernels to occur.

Table 1. Average type of stress cracks (SC), Stress cracked percentage, and stress
crack index SCI) of ear and shelled corn.

Type of stress crack Total stress
Type of corn Drying method | Single, | Double, | Multiple,| crack, % SCI
% % %
Solar drying 4.8 2.7 1.6 9.1 20.9
Ear corn
Sun drying 6.9 3.1 2.8 12.8 30.2
Solar drying 8.3 4.8 3.7 16.8 41.2
Shelled corn
Sun drying 11.7 6.5 4.9 23.1 55.7

Grain germination:

The results of grain germination tests of both ear and shelled corn showed an av-
erage germination percentages of 95 and 97% for solar and natural sun drying of ear
corn. The corresponding values for shelled corn were 91 and 94%, respectively. The
observed high level of grain germination percentages of both types of grains (>90%)
could be attributed to the proper drying air temperature of both methods of drying
(<40 °C). This level of drying air temperature is suitable for keeping grain viability and

thereby the dried grains of both drying methods can be used for seed production.

Total cost of drying:

To estimate the drying cost per ton of ear and shelled corn, the procedure of
(ASAE, 1984) was followed. Data, which accomplished each investigated drying condi-
tion, are presented in table (2). The results show that, the total estimated cost of dry-
ing ear corn from initial grain moisture content of 29.85% to a final level of 14.26%
was 28.76 LE/ton. While it was 8.0 LE/ton for drying shelled corn from an initial grain

moisture content of 19.87% to a final level of 14.13%. However, in case of two stage
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drying of corn from 29.85% to about 19.80% as ear corn and from 19.80% to about
14.0% as shelled corn, the estimated drying cost was about 20.68 LE/ton. This means
that the two stage drying method could save about 8.08 LE/ton as compared to one

stage drying for ear corn.

Table 2. cost analysis for solar drying of ear and shelled corn.

No Items of comparison Ear corn Ear corn Shelled corn
Assumptions
1- |Price of dryer, L.E. 5865 5865 5865
2- |Dryer capacity, ton/h 0.0952 0.216 0.3889
3 - |Operational life of dryer, year 10 10 10
4 - |Operational hours 900 900 900
5- |Total weight of fresh corn, ton 85.71 194 350
6- |Initial moisture content, % (w.b). 29.85 29.80 19.87
7 - |Final moisture content, % (w.b). 14.26 14.00 14.13
A- Ownership cost:
1- |Depreciation and maintenance cost, L.E./h 1.165 1.165 1.165
Taxes and insurance, L.E./h 0.130 0.130 1.130
2- {Total in LE/h 1.295 1.295 1.295
in LE/Ton 13.603 5.995 3.329

B- Operating costs:
1- |Repair and maintenance cost, L.E./h 0.122 0.122 0.122
2- |Fuel cost, L.E./h - - &
3- |Lubricate cost, L.E./h - = &

4 - |Electricity cost, L.E./h 0.9636 0.9636 0.236
5- |Labour cost, L.E./h 0.357 0.357 1.458
Total in LE/h 1.443 1.443 1.816
in LE/Ton 15.153 6.681 4.670

C- Total costs:
1- |in L.E./h 2.378 2.738 3.111
2- |in L.E./Ton 28.76 12.68 8.00

*One stage drying (reduction moisture content of ear corn from 29.85% to 14.26%.
**Two stage drying (reduction moisture content from 29.85% to 19.87% as ear corn
and then from 9.87% to 14.13% as shelled corn.
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CONCLUSIONS

The major conclusions drawn from this investigation were:

1. The developed green-house type solar dryer was able to dry ear corn from an initial
moisture content level of 29.85% to a final level of 14.26% in 84 hours in compari-
son with 187 hours for natural sun drying. The corresponding drying time for shelled
corn from an initial level of 19.87% to a final level of 14.13% was 18 and 34 hours,
respectively.

2. The temperature of air inside the solar dryer rises about 7.62 °C and 6.89 °C over
the ambient air temperature during ear and shelled corn drying respectively. While,
the air relative humidity was decreased by about 12.81 and 10.71%, respectively.

3. Solar drying of ear corn produced corn with the lowest percentage of stress cracks
kernels (SC) (9.10%), While the natural sun drying of shelled corn produced the
highest percentage of (SC) kernels (23.1%).

4. Grain germination of ear and shelled corn showed an average percentages of over
90% for all samples dried with solar and natural sun drying . This level of grain ger-
mination may be considered suitable for corn seed production.

5. The calculated total cost for drying ear corn from an initial grain moisture level of
29.85% to a final level of 14.26% was 28.76 LE / ton. While the calculated total
cost for drying shelled corn, from an initial level of grain moisture contents of
19.87% to a final level of 14.13 %, was 8.00 LE / ton. For two stages drying, the
estimated drying cost was 20.68 LE/ton.



KAMEL O.M. AND M.M. EL-KHOLY 1293

REFERENCES

. Abd Elatif, S.M. and M.A. Helmy. (1992). Utilization of green houses as solar grain

dryer in wheat drying. Misr J. Agric. Eng. 9 (4): 559-574.

. Adeyemo L.T. (1993). Modification of a natural air convection dryer. AMA, Vol. 24

No. (2). PP. 33-35.

-

. Al-Amri, A.M.S. (1995). Thermal performance tests of solar dryer under hot and hu-

mid climatic conditions. J. Agric. Sci., Mansoura Univ. 20 (2): 903-918.

. AOAC. (1990). Official Methods of Analysis (15 th Ed), Association of Official Ana-

lytical Chemists, washington DC.

. ASAE (1984). Agricultural machinery management, Standards. 43 ed. ASAE St. Jo-

seph. MI: S343.

. ASAE (1993). Agricaltural machinery management ASAE Year book of Standers. St

J. Spheph. MI, 49085.

. Awady, M.N.; S.A. Mohamed; A.S. El-Sayed; and A.A. Hassanian (1993). Utilization of

Solar energy for drying processes of agricultural products. Misr J. of Agric. Eng. Vol.
10 No. (4) PP: 794-804.

. EI-Sahrigi, A.F., M.A. El-Refaie, S.M. Abd Ellatif and O.K. Mohamed. (1993). Utilization

of solar energy in agricultural crop drying. Misr J. Agric Eng. 10 (3): 402-417.

. El-Sahrigi A.F; A.M. Matouk, M.M. Ebrahiem; H. El-Abd Alla and M.M EI Kholy (2000).

Storage of conditioned high moisture paddy under different storage systems. Egypt
J. Agric. Res., 78 (4): 1745-1735.

10. El-Taliawy M.M. (1998). A study on optimum period for planting and harvesting

11.

corn. "Evaluation of some parameters affecting performance of two different corn
harvesting machines". Unpublished M.Sc. Thesis, Agric. Mech. Dept, Faculty of Ag-
ric., Kafer EI-Sheikh Gov. Tanta Univ.

Kamel O.M. (1991). Utilization of solar energy in agricultural crop drying Unpub-
lished M.Sc Thesis. Mech. Eng. Dept. Faculty of Eng. University of El-Azhar Egypt.



1294 DEVELOPMENT AND EVALUATION OF A GREEN-HOUSE TYPE SOLAR DRYER

12.

13.

14.

15.

16.

Kamel O.M. (1999). Status on evaluation and practical applications of rice drying in

Egypt.

Kirleis, A.W. and R.L. Stroshinc. (1990). Effects of hardness and drying air temper-
ature on breakage susceptibility and dry milling characteristics of yellow dent corn.
Cereal Chem. 67 (6): 523-528.

Luk K., W. Muhlbauer. J. Muller and G. Reisinger (1987). Development of a muiti-
purpose solar crop dryer for arid zones. Solar& wind Technology. Vol. 4 No. (4). PP:
417-424.

Matouk, A.M., A.M. Khourshid, Y.M. El-Hadidi and Ke-S. Hegazy. (1999). Mix-milling
of wheat and malze grain mixture and its effects on energy requirement. Misr J. of
Agric. Eng. Vol. 16 No. (1): 83-99.

Mohamed A.T. (2000). New aspects in drying engineering of maize crop. Unpub-
lished M. Sc. Thesis. Agric. Eng. Dept, Faculty of agric., Mansoura University, Egypt.

:L_.__.‘,_g_llca_.l_,ll

Ooleatial g Ll 5500 5,055 .(V494) Lalitdl 3,300 Jguanl Laisall jyuaslly Ll gyl

(EACA) 2l 311 sleasist T3S, 3 ,luy ] @uliatsd | o ghill p Lo ol ¥



KAMEL OM. AND M.M. EL-KHOLY 1295

‘HZJﬂlwwgﬁyﬁ:ﬁﬁJﬁ#
U yia ogaa ol B152S 35500

"‘:‘J‘,.';"‘,.u:.am.lm ‘ \J-Als.lmi_bl-uai

Ll gy wgas — el | 43S = Lmall a5, Lo 55500 oy sl als )
el 1
e sl il iy sy sl B

s 2sbias (green-house type) s s Ciia o ®iy Hlasd¥ Tl ullsds o
bl 538,301 Joman e iriad b aalun s Lol ooy 5591 B 5 5m Gaialy
aiall T, Tl jall enlad Thsie ogen §00n B gl O15aS B 55me (o el (33U (sl
a3 Cidatl Tlaad IS o3 an a el apad) Cia ST 8 sk el
Lpale Jan il gonll ooyl ook JSI GIST TS Gl ] BLaYL Bdall paall Saga 3
Lagyhs B,LEL sl Giall plad i wl Ula (3 sl (JASH idandl e palasal
(Ssias o wgall Ciadanl K Ga 3 Juay o 3aSI 3,3 Ul 28 bl i i sl
plant Ula b Lelaw AL Hlga 37V AN Sl apb s ssiae (JI /Y8, A0 SIuial s,
A a3l Jam s Lo o pasblf Caia S s 3 Tl VAV gy T, uaitl] Ciial
Sl b st (Sa g INLAY Sl s (s5tas G bpall B30l i sl AL
S AR Rl el iy i ST, ARt s B0 L T VB AR M VR NY
il platand Uls 3 GEAS O yall Lot GalaR3 Tabaall ol JLaad ] o yel opii bl
Lot o5 gba Lty T yally o1 5o 85001 o SIST praslad Caadasll 43y s T HGIG o]
al g i a5 5] ey optall Lgaa S50 puad elidy opmla bl ST/ A G SAST syl
LA LIS LS g hEE o yaadl WIS p1aa Sl TailSa] 2S5 Loo gl 5 p76. 5 glass
b (ssiae e 51538 B hse (3 sald JelSI aaasll Ubs 5 5 b/4na YAV s
Cigias Ul 3 ob / eda VYA e Ml eilin g Lt 706, Y0 sk sptias Sy /Y4, A0
el Sl a0 VBT s by eytin s S g VAAY ey s s o 5l 55001
Ssias e 15 13 3 (A7VUA b gaias (A YA Lk (ga e e (5L e
AL LIS iy 083 Tk y8e Gagan Bosua (37 VE msbs eias ANVVA sk,
Bl P X W T



