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Drying Characteristics of Barley and the Effect of Moisture
Content and Drying Temperature on Milling Recovery
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Summary and Conclusion

This study was to examine the drying characteristics of barley and the effect of moisture content

of barley on milling performance.
was used for this experiment.

A barley variety, Jogang, having 35.0% of initial moisture content

Thermo-hydrostatic dryer which consists of blower, condensor, heater, humidifier, drying chamber

and control box, etc., was used for the drying experiment. The change in the weight of a barley sample

was continuously measured by means of the ring type load cell installed inside the drying chamber.

Milling test runs the samples having the predetermined moisture content were taken from each drying

test run. A laboratory type barley miller was used for the milling test.

The results of the study are summarized as follows:
The drying constants (k) applied for the thin layer drying model, (M-Me)/(Mo-Me) = Ae~ were 0.155,
0.259 and 0.548, respectively, at the three levels of drying temperatures, 40°C, 50°C and 60°C.

kt

The drying constants complied with the Arrhenius Equation, K = Ko exp (-C/T), were determined
as Ko =1.901455 x 10° and C = 6563.

The laboratory milling test indicated that the highest milled and head barley recovery was resulted
from the sample which was dryed at 40°C. In general, the increase in the drying temperature from
40°C to 60°C indicated a negative effect on milling yields.

Also, the sample having 15% M.C. presented the highest milled and head barley recovery among the
five moisture content levels (12, 15, 18, 21 and 24%).
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Fig. 1. Schematic drawing and dimensions of dry-
er used for experiment.
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Table I. Properties of the barley sample for experiment

Item Observations Remark
Variety Jokang

Length (L) 0. 800mm ¢ =0.055

Width (W) 0. 298mm o =0.018
Grain size

Thickness (T) 0. 249mm o =0.042

L/T 3.213

Bulk density (kg/2 ) 0. 647
Moisture content(w.b.) 14.2%
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Fig. 3. Schematic drawing of the ring type load

cell and dimensions of the drying chamber.

2t WMEIE X HE

29 gt ¥ BT g ¥EE oz BRI
LR IEESH, MBI, wEE4 % deslA
HERo| #MY + U, & KHelde 2] o
R wipettsl e 2ol Azex: ¥ 4
Aol gkl nlA REE R S5k
AAsket el BREsS EREEE T4 2
Alak-do] 41Tl AL BEE 3l 40T, 50T, 60C
9 34F0z 9o, Rl e & BE
FEAA F4E 24, 21, 18%% @ weEE B
o & HHE ERsle Aoz g, xe9
B AR 24, 21, 18, 15, 12%¢ 54Fo2
gaiel el @R AREES 40%, XA
B¢ 8.5CMMe 2 m4skdcth,

i AT SAR7LA EEE AHE LEE
28 A F BBREACNA 305FL vidFol 8
dlA] 47 F o] AFE HHWE B ¥ E5T
thé 150g4 29402 gl wASS 25%
< \EEslsich vele) e BEE 5 SER
AA e Aol oh ciak fhffel =eb §ok W
Ao A7z WEEE st de Kigolo 4
A gl A= dlel A1E-E @t 2 pRE B
£ Aol & Rl A gt Ao avlslof 8
BRERE 2722 nAsgel. =g kgl Beld
o] s FAES 7 st ZomEFobaAlE (FHE
o Eepsk Ay8S TR, Ren ERS
RET T SKL 24, 21, 18% FEA 42 K=
Rejde) AEREAL ET) Y5t TefE &



2ele iRt GRRE Y RRRe] HEKRH vl e By

ol Yo Al el T : Temperature, (TC)
C . Constant in Chung equation,
O #R 3 =8 (91. 323%)
E  Constant in Chung equation,
7b. 22|10 @it U B (0. 368149)
F : Constant in chung equation,
A KBl A doele] HREEEE &Kol 35.0% (0. 050279)
Al RS ikt RS FIHIY sho] et
2 EsE g on olel Melo| Fal= 3em FEel 1Y 4% Lil ModelsE FIHISHY %% K
ol R 0% R 18k ol A Bl 2 HAKEE Ve Ao R4
MRS E # % 40, 50, 60CE st REE W AR R MG RMe K2k Feh k2dl4 w
BARS Ao Hall GREE Kihe-l) e £ £ dbel ol & MEAK#BIE Nl wimE K
Bho 91ahed chSal O AR 1S Model? thre-92) 28 40, 50, 60Tl A % & 0.155, 0.259,
SOFp sk k. 0.548 (hr-1) & vhebylef

& 7]oll 4}, MR : Moisture ratio

Relative humidity 40%

M : Moisture constant(dry basis) 2
e : Equibilium Moisture content(dry 9;4: ook
basis) 2
Mo : Initial Moisture content{(dry ba- é
sis)
k :Drying constant(hr!)
t ! Drying time (hr). B ] " o

Drying time :hr;

o] Modelol 4 Fig=l wele] HEdsE2 oF
7t %% Chung Equation® FlfstAct, 19
Me=E~-F:-In{-R-(T+C) In(RH))

Fig. 4. Moisture ratio versus drying time at the
three drying temperature levels.

o 7]oll 4, RH : Relative humidity, (decimal) 2P T LW5 L EEEe GEpEmele] AAS
R : Universal gas constant, {1.987Cal Semi-log® UERE Halul o] AL &3 L Arr-
/g, moleC) henius Equation$ Model & FIHEL L ?

Table 2. Drying constants for the drying equation model(M-Me)/ (Mo-Me) —e %' and ANOVA for the
moisture ratio versus drying time at the three drying temperature levels.

lei:'(”é) “ S’Ie gy | K@Y Source af | ss MS F R?

Due to regression 1 9.76 9.76 2711 1*% | 0.966
40 9.28 0. 155 Residual 11 0.04 0. 0036

Total (Corrected) 12 9. 80

Due to regression 1 26. 44 26. 44 2049.6%* | 0.993
50 8.91 0.259 Residual 14 0.18 0. 1290

Total (Corrected) 15 26. 62

Due to regression 1 14. 33 14. 33 506.46**| 0.988
60 8.57 0.548 Residual 6 0.17 0. 0283

Total (Corrected) 7 14. 50
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