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Design and Development of Ginger Washer
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ABSTRACT

The machines developed for cleaning ginger are composed of three compartments : washer,
spinner (water eliminator) and dryer. The washer is 138 cm in width 320 cm in fength and 162 cm in height.
This machine is a spray-type washer, consists of a horizontal conveyor, chain-link wire mesh, which
carries ginger through a cabinet in which it is sprayed from all angles {including below) with high pressure
water jets. The speed of conveyor can be varied from 1.5 to 6.0 m/s using a 1/2 hp electric motor and
variable speed control gear box. Nozzles are fixed on 4 booms which located on top of the chain conveyor
and 4 similar booms located under the chain conveyor. Each boom line 65° with the direction of chain
conveyor, during the operation each boom will swing back and forth with the degree of 70°. This ginger
washer has a capacity of 1 ton/hr, the water consumption is 140-450 lit/min at 100-300 psi. The washed
ginger, then put in the plastic buskets and eliminate water using the designed spinner. This spinner. has
a capacity of 80 kg in 1 minute for one batch (4 buskets) using a 1 hp electric motor and the angular
velocity of 115 rpm. The dryer was designed for exported ginger, which is a tunnel dryer using heated air.
This machine consists of a horizontal conveyor which carries ginger through a tunnel in which heated air
is forced in counter direction and has a capacity of goo-1300 kg/hr.

Keywords : ginger washer, dryer
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Table 1. Effect of water pressure and nozzle adjustment on water consumption and spray width for

jet type nozzle and fan type nozzle.

water pressure (kg/cm ?) 2.1 2.8 3.5
nozzle adjustment (turns) | o 1/a4i 1f2 | 3/a] o 1/fal1/2|3/4] o | 1/a]|1/2]3/a
Jet - type nozzle
Spray width (cm)* 50.3 | 14.7}10.0 | 7.0 | 51.7 | 15.7 | 12.7| 8.3 [50.7 {18.0 |12.7 | 9.0
Standard error of mean .6 | 06| 00| 1.7 29 21 211 064 1.1 130 | 301 1.0
Spray width (cm)* 141 16| 1.7 1.8 1.2] 1.8 20] 20| 1.4 )21 ] 23] 2.3
Standard error of mean 0.0 0.1 0.0 QO | 00| Q.1 00|l 00! 01|00 | 01} 0.0
Fan-type nozzle
Spray width (CI’E‘I)’r 7.3 11101100} 4.3 9.0 {12.7 | 11.0 | 11.7 [10.0 {14.3 [12.0 [12.7
Standard error of mean 061 00| 1.0 1.5} 1.0|] 0.6 20| 15| 17|06 | 1.0] 15
Spray width (cm)* .40 14 14|14 17f 18| 1.7l 171819 | 9] 18
Standard error of mean 00| 00y C0OJ 0O} C0O| OO 00{ CO]| 0.0]| 00 | 0.C] 0.0
*Average of three samples.
Table 2. Effect of pressure on water flow rate fan-type nozzle.
Water Pressure, (kg/cm’) Water flow rate, (lit/hr)
10 300
20 450
30 554
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Table 3. Percentage of water eliminate at different operating time of spinner.

‘A 1 R ﬂ‘l i L2 = L% ::
ATRabuTy  waznsiFindasauFa@ntieaauma

Weight of dry clean Weight of ginger Weight of ginger after spinning
Busket ginger after soaking 0.5 min 1 min 1.5 min 2 min

No. (kg) (kg)

1 19,5 19.9 16.7 (50,0} | 19.7 (50.0} | 19.7 (50.0) | 19.7 (50.0)
2 19.8 20.2 20.1 (25.0) | 20.0 (50.0) | 20.0 (50.0) | 20.0 (50.0)
3 19.7 20.0 18.9 (33.3) | 19.9 (33.3) | 19.9 (33.3) | 19.9 (33.3)
4 19.3 19.6 19.5 (33.3) | 19.5 (33.3) | 19.4 (66.7) | 19.4 (66.7)
Percentage of water eliminated from ginger 35.7 42.9 50.0 50.0

Table 4. Percentage of water evaporated base on wet weight of ginger at different drying air

temperature.
Drying Position of adjusting Weight of ginger Weight of Water LPG
air temp. valve for intake air after washing ginger after | evaporated |consumption
drying

(c) (kg.) (kg.) (%) (kg/hr)
70 open 43.9 43.4 1.1 4.0
70 close 47.5 46.9 1.3 3.2
80 open 160.3 167.9 1.5 4.6
80 close 166.0 162.7 2.0 4.0
50 open 49.5 48.7 1.6 6.0
30 close 49.5 48,7 1.6 4,7

Table 5. Compare quality of ginger after stored for 33 days at different process of drying.

Drying Process Weight Weight Water Quality after
after after drying evaporated stored for
washing (kg) (% of wet 33 days
(kg) weight ginger)
Drying air temp 80° C 13.7 13.5 1.5 good
Drying air temp 85° C 16.7 16.4 1.8 good
Sun drying for 3.5 hrs. i8.9 18.6 1.6 Colour changed, slightly
shrinkage
Drying in shed for 3.6 hrs. 15.6 15.3 1.9 good
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Fig. 1 Ginger Washer

To be fixed with hight pressure pump.
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