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Development of Rotary Dryer for Several Grain drying
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ABSTRACT

The objective of this study was to design and develop a rotary dryer for drying coffee
beans. The designed dryer has two sizes with the holding capacity of 400 and 800 kgs. A dryer
composes of 3 main parts; (i) the horizontal rotating octagonal drum instead of a spherical drum (ii)
a forward curved blade centrifugal fan powered by electric motor and (iii) a LPG burner to generate
hot air equiped with temperature control equipment. This dryer can decrease 55% initial moisture
content of coffee beans to 12% final moisture content took within 18-22 hours. The initial drying air
temperature was 100 degree celsius and gradually decreased with drying time by controlling the
coffee temperature not to exceed 45 degree celsius. The heat utilization efficiency was
approximately 82%. The developed rotary dryer can be used also for chilli, pepper and cocoa etc.

Key words: Rotary Dryer, Cubical Drum, Octagonal drying drum
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Figure 1. Flights and Lifters of Rotary Drum
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Figure 5. Rotary Dryer capacity 800 kgs Figure 6. Rotary Dryer capacity 1,500 kgs
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Figure 9. Roller and Driving Rotary Drum Figure 10. Rotating drum controlled by timer
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Figure 13. Gas burner together with temperature controller and heat exchanger of biomass furnace
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Figure 14. Rotary coffee dryer 400 kgs of capacity ~ Figure 15. Rotary coffee dryer 800kgs of capacity
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Figure 16. Moisture content of coffee beans variation with drying time using the developed rotary

dryer having capacity 400 and 800 kgs
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Table 1. The test result of coffee beans drying using rotary dryer for both size capacity, 0.95 and

1.90 m’ - (400 and 800 kgs)

Topic of test Volume 0.95 m’ Volume 1.90 m’
Weight of fresh product (kg) 400 800
Initial moisture conten (% w.b.) 55 56
Final moisture conten (% w.b.) 12 12
Drying Time (hr) 18 20-22

Drying air temperature (°C)

Started at 100 reduce to 50

Started at 100 reduce to 50

Avg. LPG Consumption ( kg/hr )

0.8

1.75

Heat utilization efficiency ( % )

85

82

Table 2. Economic analysis of coffee bean drying using rotary dryer for both size capacity, 0.95 and

1.90 m’ - (400 and 800 kgs)

Economic analysis Volume 0.95 m’ Volume 1.90 m’

Price of rotary dryer (bath) 75,000 125,000
Term of using dryer (year) 7 7
Unit cost of coffee bean drying (bath/kg) 3.13 2.72

- Fixed cost 0.74 0.62

-Variable costs 2.39 2.10
Rent of coffee bean drying (bath/kg) 4.50 4.50
Break even point (kg/year) 9,729 12,480
Time of return (year) 3.04 1.95
Determination of rate of return ( %) 32.88 51.26
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Table 3. The test result of the developed rotary dryer having capacity 0.95 m’ volume to dry chilli,

pepper and cocoa

Topic of test Chili Pepper Cocoa
Weight of fresh product (kg) 200 400 240
Initial moisture conten (% w.b.) 65 50 51
Weight of dried product (kg) 79.50 227 126
Final moisture conten (% w.b.) 12 12 7
Drying Time (hr) 18 18 16
Drying air temperature ("C) 55 60 70
Avg. LPG Consumption ( kg/hr ) 0.61 0.83 0.95
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Figure 19. Drying test of cocoa Figure 20. Using of large scale rotary dryer for biomass drying
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