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ABSTRACT

Moursy, Mohamed EI-Sayed Mohamed, Master of Science in

Agricultural Engineering, Alexandria University, 2004.

UTILIZATION OF SOLAR ENERGY FOR DRYTh'G LEAYES OF

MEDICINAL AND AROMATIC PLANTS

Egypt is one of the sun belt countries, having a great numbers of

sunshine hours pef year. The solar energy which generated from sun

radiation is used for drying many agricultural crops especially medicinal

and aromatic plants. These plants are cultivated in Egypt for both local

consumption and expon.

Peppermint and sweet basil are the most important medicinal and

aromatic plants all over the world especially in Egypt.

The main objectives afthis investigation were 10:-

1. Construct a appropriate solar drying system for drying the leaves

and different parts of crops especially medicinal and aromatic

plants.

2. Measure and investigate some of physical and chemical properties.

3. Evaluate the thermal perfonnance of the solar air collector.

4. Find out the optimum temperature and air flow rate for drying the

leaves of peppennint and sweet basil.

The conventional sun drying method of peppermint leaves gave the

worst average drying rate of 0.32 % db/min and 0.21 % db/min due to

long drying period of23 hr. and 33 hr" with average drying air

temperature of31.0 °C and 20.5 °C, total chlorophyll of35.40 and 42.00

mg. per 100 gms sample, means volatile oil percentage of 1.27 % and

1.62 %, means volatile oil specific gravity were 0.917 and 0.919 means



volatile oil refractive index of 1.47 and 1.48, means volatile oil optical

rotation of -19 and -20 and menthol content of volatile oil percentage of

32.38 % and 41 ,60 % in 2001 and 2002 seasons respectively.

While, the conventional sun drying method of sweet basil leaves gave

the worst average drying rate of 0.25 % db/min and 0.12 % db/min due

to long drying period of 27 hr. and 39 hr., with average drying air

temperature of 30.1 °e and 21.9 °e, total chlorophyll of 16.8 and 17.8

mg. per 100 gms sample, means volatile oil percentage of 0.82 % and

0.86 %, means volatile oil specific gravity of 0.934 and 0.928 gmIcm3
,

means volatile oil refractive index of IA77, means volatile oil optical

rotation were -20 and -19 and linalool content of volatile oil percentage

of38.45 % and 42.10 % in 2001 and 2002 seasons respectively.

The solar air drying method of peppemlint leaves gave the average

drying rate ranged from 0.52 % to 0.62 % db/min and 0.32 % to 0.34 %

db/min due to short drying period ranged from 12 to 14 hr. and 21 to 24

hr., with average drying air temperature ranged from 34.7 to 39.4 °C and

24.5 to 33.5 ce, totaJ chlorophyll ranged from 40.1 to 46.0 mg. per 100

gms sample and 49.9 to 59.2 mg. per 100 gms sample, means volatile oil

percentage ranged from 2.48 to 2.80 % and 2.68 to 2.87 %, means

volatile oil specific gravity ranged from 0.919 to 0.921 and 0.918

gmIcml
, mean volatile oil refractive index of 1.47 and 1.48, means

volatile oil optical rotation of -20 and -20 to -21 and menthol content of

volatile oil percentage ranged from 39.62 to 40.06 % and 45.5 to 50.20

% in 2001 and 2002 seasons respectively.

While, solar air drying method of sweet basil leaves gave the average

drying rate ranged from 0.37% to 0.45 % db/min and 0.24 % to 0.26 %

db/min due to long drying period ranged from 15 to 18 hr. and 26 to 28

hr., with average drying air temperature ranged from 34.4 to 38.0 °e and



24.9 to 28.5 °C, means total chlorophyll ranged from 19.3 to 22.5 mg.

per 100 gros sample and 20.5 to 23.7 mg. per 100 gms sample, means

volatile oil percentage ranged from 1.76 to 1.82 % and 1.91 to 2.03 %,

means volatile oil specific gravity ranged from 0.943 to 0.936 and 0.930

gmfcml, means volatile oil refractive index of 1.477 and 1.478, means

volatile oil optical rotation of -20 and -18 to ·20 and linalool content of

volatile oil percentage ranged from 47.92 to 54.81 % and 48.4 to 55.4 %

in 2001 and 2002 seasons respectively.

The daily average heat removal factor and parameters of solar

collector increased when the air flow rate increased, although the effect

is not as pronounced at higher air flow rates. The daily average heat

removal factors, FR with three levels of air flow rates (9.56, 6.64 and

4.06 ml/min) were 0.8123, 0.7684 and 0.7422 respectively. Means while

the solar air collector parameters, FRUl were 6.2388, 5.4448 and

4.3151 WI (m2. 0C), respectively. The overall heat transfer coefficient of

solar collector at air flow rates (9.56, 6.64 and 4.06 ml/min) were 7.9602,

7.0755 and 5.8038 WI (m2. 0C), respectively.

The maximum instantaneous thelTI1al efficiency of solar air collector

with three levels of air flow rates (9.56, 6.64 and 4.06 ml/min) were

64.14 %, 61.58 % and 59.31 % respectively.

Finally, applying the solar air drying method in drying of peppelTI1int

and sweet basil at air flow rates range of (4.06 - 6.64 m3/min) is

recommended to utilize in commercial drying. The product has the best

drying, physical and chemical characteristics.


























