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A study on the Development of Automatic Drying System of Ginseng
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Abstract

This study was developed a computer-controlled automatic drying system. In order to control auto-
matically the temperature, relative humidity weight of the sample, drying system with computer and
connecting parts such as microcomputer, PC-Lab card, Op. Amp., and relay system were developed
for controlling the heater, fan, humidifier and dehumidifier. Using this system, drying characteristic
mechanism of ginseng were investigated. The increase of drying temperature decreased Hunter L
value and increased a and b value. The hardness and shrinkage rate of white ginseng had a increasing
tendency with the increase of drying temperature. Crude saponin content was not affected by drying

temperature and relative humidity.
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r . radius of raw ginseng(cm)

0  drying time(sec)

D. © moisture diffusivity(cm®/sec)
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Fig. 1. Schematic representation of a dryer

a: Temperature sensor, b: Heater, ¢: Fan motor, d: Hu-
midifier, e: Damper motor, {: Dehumidifier, g: Load celi,
h: Humidity sensor, i: Fan

Table 1. Construction material and specification of au-
tomatic drying system

[tem Matendl Specification
Drying chamber
dimension 1940 X903 X 1000 mm
(WxXLXH)

wall  inside stainless steel 0.3 mm thickness

outside color steel 0.35 mm thickness
msulation polyurethane

Fan
type centrifugal
power 1.5 KW 2P
impeller tvpe V-velt forward strait
control mode proportional

Air flow
direction vertical

Tray 0.7T SBHG 610X 887 X 45 mm

(Wx LxH)

Heater

control mode  U-tvpe 24 KWx4
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Fig. 2. System block diagram
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INITIALIZE

1. TURN OFF ALL RELAY

2. GET LOAD DATA

3. GET TEMPERATURE PARAMETER
4. GET HUMIDITY PARAMETER

5. GET FAN SPEED PARAMETER

6. GET SAMPLING INTERVAL

7. GET FINISH POINT

8. GET FILE NAME

9. DATA FILE ARRANGEMENT

A
TEMPERATURE CONTROL

'

HUMIDITY CONTROL

v
FAN SPEED CONTROL

l

DRYING RATE : FINISH POINT

Fig. 3. Flow chart of main routine for controlling dr-
yer
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Fig. 4. Effect of drying temperature on drying curve
of white ginseng
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Fig. 5. Effect of relative humidity on drying curve of
white ginseng at 50°C
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Table 2. Physicochemical properties of white ginseng
at various drying conditions

Tcmp RH Hunter Value Hardness Crude saponin
(C) (%) L a b (Kg) (% drv weight)
4‘3C control 71.5  7.93 —0.53 22.76 4111

20 716 810 —090 16.13 4.082

25 712 837 —0.70 24.20 4122

30 701 830 —0.30 24.60 4.098
50 control 70.60 8.00 —0.30 25.58 4.097

20 7093 840 —0.57 2735 4.101

25 7100 830 —0.20 2933 4.188

30 7120 850 —0.13 2295 4138
55  control 69.90 9.00 090 30.83 4.143

20 69.80 9.30 0.40 31.90 4.164

25 69.70 9.10 0.0 34.82 4.184

30 687 930 096 30.76 4128
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Fig. 6. Effect of relative humidity on relative shrinkage
of white ginseng at 50°C

uh Ako) olxbAlddol 4}+= hardnessute] vlelyton 7
R HE TS s YA tHTable 2). ©]5= Yun-
fel”“ 50 9lAbY _»,L)\] 45_9 7 Y848 1 %A
o # stk )7 sheley. oleldl Age A
coolutel £ 1 Easiol shebd Wt EAe] 2o
Aoloh vhepdoz AbgHch
g, it 2l v

Greol el oFr Ee

= of R0 25%¢] A
e Heich

XAl.il_| Sk

[ — =0 o
ol4te] BB o 2 okl % saponindteF2 Table
20 Llehodi=d] saponing <ol ¥l obAgE 33t
olmi dagiest eisiiel dE A Wt
S
AzFo] Futele FEAAL FAHgste] Fadrt

x g

L



768

F9 shivlh Ha ook e AEE 4Ad ' A)
oMEE FUF FEEAE B °1‘“§51 g FF

Azeel ale} o} B fAE Bolw, B3] el W
Fag 245 e AFdA A-FFe] Astn
&5y JzdAe deidE dZgesie]
U,

Fig. 62 T8l v|Ae Az 43S o5
<, 227t $FE vAE d¥F¥Eohe vk,
AzAYe ddg=rt
2y olo] Az 2019 59
AZAZE 0% 7= EE7
o] Fojzlont 2%y o3ld FE/F ¥&
Ax7} Aok Baehs dAskA] wst
Y 5 7wk Y AAdste] Axs
e Az Azt ﬁ“—-ﬁr"l%
a2 olf7t sle A= Alssoh

by —r‘
}ﬂ

N

i) o
7

AT 2%, $5 U FHE 4A 8}1, 3]E, %%—71,
7He7l 2 AE7Y AEedr
Az A2"E pdste, dard *Iiiﬂml ‘Q%Hi
A9 Axgm=st Axr] WY *JEHHEQI w}a ‘_35
e A, 4 Axx
Abatsdch
S R
=7} ‘;%—Ti ""a‘%blﬂ%, Az
AzLE7} 205 w2, AxAWS ddsEe 25
%A A =9tk AZ2%7} =252 Hunter L value7}
23 ast b valuert F7behes A¥E By,
HEZE Eotoh dake] AR S °é°M~‘: T"?%

AzLE7} w32 7417]1414 R R
o, A9 7550 "ol 55E vl Zit} A4k
1A}£1d ?.Jr%}—f:— Az2Eet AdgzEel %S 0A
%3t}
Aol 2
B AFE 19919 Hslriexe] xgld s a9
A% LS AAY A2E ol MAt=gYt

= #

1. Karathanos, V.T., Villalobos, G. and Saravacos, G.D.:

10.

11.

12.

13.

14.

15.

16.

. H A g,

. B, B, FER, RS

CEE

BT

A Z 7834 A 25 W A6 5 (1993)

Comparison of two method of estimation of the effec-
tive moiture diffusivity from drying data. / Food Sct.,
55(1), 218(1990)

. Parry, J.L.: Mathematical modeling and computer si-

mulation of heat and mass transfer in agricultural
grain drying. J. Agric. Engng Res, 32, 1-29(1985)

. Nybrant, T.G.: Modeling and adaptive control of con-

tinuous grain driers. / Agric. Engng Res.,, 40, 165-173
(1988)

W HRE el FH 54 9 Aol A
9o B8e NEARF Aol S%d Aol BA
E33t3]=], 19(3), 200(1987)

CHAE, AR AT ol AR AFEH AAAL @

435 TawAel 7hg}x A Z o]
3]7], 19(6), 550(1987)
M vpolaz AFEE S8 HE7ke
3% 2= o FAE5AEL Analog-digital M
AS Al adg A= 54 E38 8] A, 19(2), 129(1987)
FHE Al2Ed o3
oA T dzrle Ay —F58 AEE
°]’ii5'—‘é 7}1‘“*. B SR (BEEE B RIAR), 373-390
(1987)

e A7 B ETL

el AARAE o] 47 Ry AEe] AxE
Aol P&?‘J A, A=, i‘\/}Cﬂfib"ﬂ(lg90)
Ped - Az o2yt AMAL
1ol -21(1988)

TAE, 7]A 7173!,} 3 4} X AL zZ
el FAd W& °§‘J kU %%%'«}ilxl, 9(2), 248
(1985)

Suarez, C., Viollaz, P. and Chirife, ].: Diffusional anal-
ysis of air drying of grain sorghum, J Fd Technol,
15, 523-531(1980)

AAE, wb F, Ao Fapate) A5 Az
Fubshe AR & rwslhEhs A, 28(3), 36219
85)

ARs, A, HA73F, 85, 24E AR AAE
g AR A dEdAdd R, 56019
91)

Yunfei, R. Vance Morey: Thin-layer drying rates and
quality of cultivated American ginseng. Trans. ASAE,
30(3), 842(1987)

AFGEGERE) | wRARER. SAEE
84

DU, S Q0 A e 9SS
dekg vlA = <lzh A E A E =], 21(2), 203-211
(1989)

168-170(19

(1993 109 204 A



