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Study on Water Removal from Rambutan in the Packing House for Export
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Abstract

Study on method and time of rambutan water Removal in the packing house for export in order to
increase efficiency of the dehumidification and good quality. The result showed that the centrifugal concept can
replace the air dry of conventional method with 50% faster of water removal rate and can maintain rambutan
quality as well. The shelf life of rambutan after water removal was 22 days at 15 degree celcius. Research and
development on the centrifugal prototype machine made of galvanized iron structure except which for the spin
bucket made of stainless steel (grade 304L) with 0.6 m of diameter and 0.63 m of height. The power of prototype
machine was 3 hp. electric motor of 380 volt. The results showed that the prototype had capacity of 4,800 kg/day
with power consumption of 2.2 KW/h. The economic analysis showed that the prototype costed 0.26 baht/kg with
98,527 kgl/year of a break - even point and 215 days of a payback period.
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Table 1 The results of rambutan de-humid testing by the de-humidifier air-tunnel type

Before operation 7.30 minute 15 minute 22.30 minute
Sample operation time operation time operation time
no. Rambutan Rambuatan Remained = Rambutan Remained Rambutan Remained Rambutan Remained
weight at weight at wet surface weight surface weight surface weight surface
dry condition water (g) (kg) water (g) (kg) water (g) (kg) water (g)
condition (kg)
(kg)
1 7.62 7.70 85 7.65 38 7.63 13 7.61 -4
2 8.05 8.17 128 8.11 65 8.08 38 8.06 11
7.81 7.92 109 7.85 43 7.83 18 7.80 -5
Avg = 7.82 7.93 107 7.87 49 7.86 23 7.82 1

Table 2 The capacity of dehumidification in the different speed of dehumidifier centrifugal type

Capacity of dehumidification

Speed Operation time Remained water ) ]
. (gram of water weight / kilogram of aggregated rumbutan
(rpm) (min) (kg) . .
weight x time)
362 1 0.16 15.63
302 1 0.19 17.78
242 1 0.22 4.24

Table 3 The capacity of dehumidification in the different time at 242 rpm working speed with the operation
condition: wind speed 3.04 m/s, Ambiance temperature 35 OC, air temperature 14 °C and relative
humidity 73.5%

Operation time Remain water Capacity of dehumidification

(min) (kg) ( gram of weight of water / kilogram of aggregated rumbutan weight x time)
3 0.13 2212
2 0.21 10.66
1 0.22 4.24

Figure 1 The de-humidified rambutan skin with the different de-humid method after stored by LDPE method at 14
°C in the controlled temperature container for 22 days
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Table 4 The comparison of rambutan quality evaluation in the different de-humidification methods

De-humidification method Score of quality evaluation
Rep1 Rep2 Rep3 Rep4 Repb Average

Open air dehumidification 1 9 8 15 15 15 12.4%
Open air dehumidification 2 17 15 19 17 13 16.2°
Tunnel dehumidifier with 1 m/s working speed 9 8 12 14 15 11.6°
Tunnel dehumidifier with 2 m/s working speed 12 11 11 12 11 11.4°
Tunnel dehumidifier with 3 m/s working speed 11 10 13 9 10 10.6°
Dehumidifier Centrifugal type at 242 rpm 15 16 18 22 15 17.2°
Dehumidifier Centrifugal type at 302 rpm 18 15 15 17 15 16.0°
Dehumidifier Centrifugal type at 362 rpm 14 15 15 17 13 14.8%
CV = 5.0193% Means Not Sharing Letter in Common Differ Significantly

Ranked at Probability Level .05
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