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A Study of the effects of DC and AC electric field on moisture content

reduction of macadamia nuts in shell
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Abstract
The effects of DC and AC electric field on moisture content reduction of in shell macadamia nuts were
studied in this research. The intensity of uniform electric field is between 0-3 kV/cm which generated from high
voltage DC supply at rated 0-10 kV and AC supply at rated 0-10 kV with frequency 50 Hz. Dielectric barrier
discharge electrode was used in the experiment for studying relationship of reducing moisture content of in shell

macadamia nuts from both electric fields. The air flow rate was set at 1 L/min for 20, 40 and 60 minutes. The moisture
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content of macadamia nuts was measured by weighing machine with accuracy of 0.0001 g + 3%. The results showed

that the intensity of uniform electric field at high AC voltage of 3 kV/cm with 60 minutes duration had the most effect

on moisture content reduction of 1.36 g, which was more than using DC electric field by 14.28%. Moreover, with the

electric field with AC voltage of 3 kV/cm and 20-40 minute duration, the best moisture content reduction rate was

36.52%, which was 0.23% more than using DC electric filed. At the 60 minute duration, the moisture content

reduction rate were 20.37% for DC electric field and 20.51% for AC electric filed.

Keywords: electric field, macadamia, moisture content reduction.
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Emax = E
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1.2 @mué’ﬁ@uﬁumm%u (dielectric barrier
discharge: DBD) (1118 dsdazana, 2547)

AnstlesiunTafnRaTn5asEMin9d e
Bianmansaan1sauIn (Figure 1) TaAnauulniin
LaTLIIAuAnIvans luauIweaeatuaN 30

Aunnslisaguna (2) - (3)

1.3 WRIUAUDY
v de d deo d o dx o d
AN MITIREM AP 1 N s e LEE T El AN
somavsanmeluliena lneian aresnAna s

Wuazwiniy 498.70 Nlaqasialua A (Table 1)

Table 1 Energy bonding of molecules. (zﬁ AN HWU,
warAsdml TnBiaana, 2553; Robinson,

Bergougnou, Cairmns, Castle, & Inculet, 1998)

bond kJ/mol
H-O 428.00
H-OH 498.70
H-OCH, 436.80
H-OCH,CH, 436.00
H-OC(CH,), 439.00
H-OCH, 368.00
H-ONO 327.60

Figure 1 Electric field at dielectric barrier material.
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Figure 2 Diagram of experimental design.
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Walfianunsnfauduaunuagld uazdrfuanell  Table 2 High voltage requirement at different

N17N2389NA19 70 NARLNAT 819 200 NaALNAT electric field.

= a a ~ o \

an 2 Jaawmng e ldanunsadnduannuaa  E (kv/em) voltage (V)
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Figure 5 Electric field distribution by FEM software.
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Figure 6 Electric field distribution via distance between gab.
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Figure 8 Sample of macadamia in this experiment.

Table 3 Relationship between moisture content of macadamia in different DC electric field at different

time duration.

time (min)
20 40 60
E (kV/cm)
1 0.43% 0.59% 0.79%
2 0.51% 0.72% 0.97%
3 0.61% 0.87% 1.19%
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Table 4 Relationship between moisture content of macadamia in different AC electric field at different

time duration.

time (min)
20 40 60
E (kV/cm)
1 0.49% 0.67% 0.91%
2 0.57% 0.81% 1.11%
3 0.68% 0.99% 1.36%

—@— moisture contentvia E(DCunifrom feld) @ 1R &m
—f— moisture contentvia E(DCunifrom field) @20/ &m

»

~f}— moisture contentvia E(DC unifrom feld) @3/ em
=€)~ moisture contentvia E(AC unifrom fiekd) @ 1R//cm B

=@ moisture contentvia E(AC unifrom field) @ 2/ c:_,—‘
-

M

-

percentreduce of moisture content (%)

0 time (min)

20 40 60

Figure 9 Relationship between moisture content percentage of macadamia in DC and AC electric
field at different time duration.

-@-moisturevia E (DC unifrom field) @ 60 min
—A-moisturevia E (AC unifrom field) @ 60 min

08
0.6

04

Percent reduce of moisture content (%)

02
E (kV/cm)
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w

Figure 10 Relationship between moisture content percentage of macadamia in different electric field

at 60 minute duration.
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Table 5 Moisture content reduction rate at different time duration.

time (min) DC AC
E (kV/cm) 20-40 40-60 20-40 40-60
1 kV/ecm 31.27% 28.24% 31.45% 29.25%
2 kV/cm 34.03% 29.31% 34.43% 30.14%
3 kV/cm 36.29% 30.06% 36.52% 31.09%

Table 6 Moisture content reduction rate at different

electric field.
E (kV/cm) 1-2 2-3
DC 19.70% 20.37%
AC 19.64% 20.51%
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