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Study on Optimization of Flame Peeling System for Chestnut (II)
— Optimization of Flame Peeling Process for Chestnut —
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ABSTRACT

The purpose of this study was to evaluate an optimization model to determine the operation conditions of the chestnuts
flame peeling system. The results of this study were summarized as follows.

The optimization model was developed and evaluated to represent the flame peeling characteristics of the domestic
chestnuts. When the heating depth was selected for various utilization of the peeled chestnuts, the model could determine
the optimal conditions of the hardness of the chestnut shells, the flame temperature, and the flame time to get the
maximum peeling ratio of the chestnut flame peeling system. When the heating depth was limited to 2.2 mm, the
optimization model determined the proper operation conditions and the maximum peeling ratio such as 1594 g/mm’ of
the hardness of the chestnut shells, 780°C of the flame temperature, 29 second of the flame time, and 98.1 % of the
peeling ratio.
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where, Y : peeling ratio (%)
Xi : hardness of the chestnut shells (g/mm’)
Xz : flame temperature (C)
X; : flame time (sec)

1500 < X, < 2100

600 < X, < 800 €)
b £ X3 £ 3

: hardness of the chestnut shells (g/mmz)
X, : flame temperature (C)
X5 : flame time (sec)
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where, G(X) : equation of the heating depth
Xt : hardness of the chestnut shells (g/mm’)
Xy : flame temperature ()
X3 : flame time (sec)
m  : minimum value of the heating depth (mm)
n; : maximum value of the heating depth (mm)
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Fig. 2 Relationship between measured and op-
timized value of peeling ratio.

Condition” Pecling ratio (%) Heating depth (mm)

Xi X3 X; Optimization Measured” RMSE” Optimization Measured RMSE
1739 606 21 41.7 42.7 £ 3.1 27 0.99 1.02 £ 0.01 0.02
1664 641 24 58.3 613 +3.1 39 1.39 1.41 £ 0.03 0.02
1657 730 24 744 783 £25 44 1.79 1.82 £ 0.05 0.05
1614 760 27 90.3 89.3 £ 3.1 2.7 2.19 2.14 £ 0.03 0.07

VX : hardness of the chestnut shells(g/mmz), X; :
2 Mean of three replication * standard deviation.

D PMSE = \/ > (optimization valu}ev — _measured value)®
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flame temperature('C), X; :

flame time(sec).
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Fig. 3 Relationship between measured and op-
timized value of heating depth.

ot &[® Hulxzd

A AFEAY shuy Bl FF dolol o
sguy] 349 AHEgE s AHs dde
Table 29} Fig. 4o vehiigion), A3 Az ¢AH
ARz GRE Zold) wt AdzAE WEske A
By &3} why) A Al HA wuRe] AL AAL

Table 2= GHF ZolE 10, 12, 14, 16, 18, 20,
22,24 mmZ AFY o o g A7 gy
z02 4 g9y AT, AARE, AR T U
3 Rolnk. olm) ¥ 93 R W g9 dF YRS
1gotal HH dxAje xA& 4RY + 213111, @ﬁt
TES AR 93 A2ade) A3 Az

<

5
4 g/mm’, ‘ﬂi%

—f:’_—

T 6327T, mm
66.6%2 Ve oH,
of AEE 1,664 gmm’, ALLEE 68T,
2 Uebgth 3% Zol9] Agzo] 20 mm¥Y
o Ho 2ol gl §24%2 Ehton, oy Wz
B 93e] AXE L671 gnm’, d2LTE MIT, 94
AL 26x2 JelRth G35 ZAole) Agzze] 22

mmd o o 9] S-L 98.1%% vpElten, oy uhyl
278 9 999 ARE 1,59 gmm’, SALTE 780,
AAANZHE 2922 Uehtr

Fig. 4914 9% Zoj7} 1.0, 1.1, 12, 13, 14, 15,
16, 1.7, 1.8, 1.9, 2.0, 2.1, 22, 2.3, 2.4 mmojA} )&
410, 454, 498, 54.1, 583, 62.5, 66.6, 70.6, 74.6, 78.6,
82.5, 86.3, 90.2, 93.9, 97.7%= Lleltom,
7t Z7VsE v gol EA JeE A a‘
o w3 AFxAA YT »ol F7id g dgol
71 o Ay zhdA W oy Axe H4s
I, Qa2Es} AaAHE FUkehe A%E el
ojgtgte] A It el shedrty EAEA Anst
dXge ROoR UK

i sz @ 9

AL

Table 2 Result of optimization for flame peeling process of chestnut

Implicit constraint” No of iteration Peeling ratio (%) | Heating depth (mm) Independent varibles”

Xi X2 X3
1.0 96 4317 0.99 1,739 606 21
12 125 50.0 1.20 1,714 632 2
14 39 58.3 1.39 1,664 641 24
1.6 56 66.6 1.59 1,664 668 26
1.8 127 74.4 1.79 1,657 730 24
2.0 52 824 1.99 1,671 749 26
2.2 102 90.3 2.19 1,614 760 27
24 76 98.1 2.39 1,594 780 29

Y high limit value of the heating depth(mm).
DX, : hardness of the chestnut shells(mm?), X» :

flame temperature('C), X; :

flame time(sec).
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