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Research and Development of Pepper Dryer for Farmers
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Abstract

The rotary dryer was modified to dry the pepper at the first stage and the fixed bed dryer called twin
power dryer was used at the final stage. The rotary dryer consists of the horizontal tank 1 meter in diameter and
2.23 meter in length. Inside the cylinder 6 fins were attratched to perform the uniform mixing during rotating. The
cylinder was rotated at 10 rpom. The heated air was produced from LPG gas. The freshly harvested pepper about
60% wet basis moisture content was dried in the rotary dryer at 80-100° C about 30 minutes. After that the pepper
was threshed and the spikes were separated. The berries were dried in the rotary dryer until the moisture content
reduced to 11 %. The drying time was about 18 hours for the continuous drying process and the drying cost was
about 2.43 baht per kg of fresh berry. If the drying process was intermitted to save the energy .The drying time
was reduced and the drying cost was only 1.22 baht per kg. Drying pepper in rotary dryer until dry affected the
color of black pepper. The twin power dryer was used to dry the berries at the final stage instead of the rotary
dryer. The drying cost was 1.36 baht per kg. The twin power dryer not only used to dry the berries but also used to
dry the stored pepper to prevent mold growth. The quality of the black pepper was qualified to the standard.
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Table1 Pepper drying in rotary dryer

Experiment Wi. Initial Final AQ. Electic | Thermal Specific Energy Remark
(date) (kg) MC MC Remove | consum | consum energy cost
(%) (%) (kg) ption ption eff. (baht)
(MJ) (MJ) (MJ/kg)
1 (4/2/47) 100 | 17.58 | 11.62 6.74 24.05 50.16 11.00 40.44
2(5/2/47) 100 18 11.59 7.25 24.05 41.8 9.08 37.04
3(6/2/47) 120 54.85 | 11.35 58.88 120.24 418 9.14 270.2 continuous
4(7/2/47) 100 54.8 11.8 48.75 78.12 142.12 4.51 122.9 intermittance
5(13/2/47) 100 54 11.5 48.02 108.22 376.2 8.34 243.18 | continuous
6(14/2/47) 120 42 11.8 41.09 84.17 292.6 9.16 189.14 predry1 day
7(25/2/47) 200 | 60.58 | 58.42 10.39 24.05 96.14 11.56 59.14 | drying at noon
8(25/2/47) 200 57.28 | 52.64 19.59 24.05 96.14 6.15 59.14 drying at night
9(26/2/47) 380 55.5 54.5 8.35 24.05 167.2 22.90 88.04
10(27/2/47) | 150 | 62.34 | 40.99 54.27 42.08 146.3 3.47 94.57

Remark: Electric cost 3 baht per unit. LPG cost 17 baht per kg
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Table 2 Pepper drying in Twin power dryer



Ex. Initial Final Drying Aq. Electic | Thermal Specific Energy Remark
MC MC time Removed | consum | consum | energy eff. cost
( %) (%) (hr) (kg) ption ption (MJ/kg) (baht)
(MJ) (MJ)
1 22.71 | 12.73 7 34.31 2.35 - 0.07 2.00 Solar energy
2° 18.20 12 4 21.14 1.34 129.58 6.13 65.72 | LPG energy
3° 38.11 121 20 88.77 6.71 429.66 4.84 219.8 | Twin power

Remark: fule consumption a=3.8 kg, b=12.6 kg
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Table 3 Pepper quality

Characteristics Standard Sample
Black pepper White 2 dryer Rotary dryer Sun dry
pepper
1. Moisture content(%) 12 12 6.47 7 9.48
2.Max. total ash (%) 7 3.5 4.14 4.10 5.14
3.Max.acid insoluble ash (%) 14 0.2 0.23 0.25 0.29
4 Min.ether extraction (%) 6.6 6.6 7.42 6.85 7.16
5.Max.crude fiber(%) 17.5 6.0 10.74 10.67 13.54
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