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- Fig.1. The sampling points of the developed rotary roasting machine (unit : ¢m)
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Tablel. The treatments of the experiment |
® = X, X, X, s EE kﬁl’fj‘ﬁﬁ . IR ]
(kg) (C) (hr)
1 0 +1 1 36 120 2
2 0 -1 1 36 80 2
3 -1 0 1 24 100 2
4 4l 0 -1 48 100 2
5 +1 +1 0 - 48 120 4
6 -1 +1 0 24 120 4
7 +1 -1 0 48 80 4
8 -1 -1 0 24 80 4 B
9 0 +1 +1 36 120 6
10 0 -1 +1 36 80 6
11 -1 0 +1 24 100 N 6
12 +1 0 +1 48 100 6
13 0 0 0 36 100 4
14 0 0 0 36 100 4
15 0 0 0 36 100 4
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Fig.3. The front view of the developed rotary roasting machine
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Fig.4. The side view of the developed rotary roasting machine
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Fig.5. The control pannel of the developed rotary roasting machine
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Fig.6. The electric-magnetic heater of the developed rotary roasting machine
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Fig.7. The structural sketch of rotary roasting machine
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Fig.8. Comparison on the heat velocity
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Table4. The results of uniformity under different revolutions vs. positions

Bl _ B R (rpm) |
3 6 9
1 7116° 7247 7616?
2 78+14° 774112 80112
3 696" 7249 7417
4 768> 7049 73472
5 7519° 7616° . 66E3

* [Bl—Trh R AR R ER SR (p>0.05)
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Table5. The results of uniformity-under different positions vs. revolutions
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BE (rpm) _
1 2 | 3 5
3 7116° 78+14° 69+6° 7618° 7519°
6 72+7° 77+11° 7219° 7019* 7616°
9 7616’ 80+11° 7417 7317 663"
X [F—1TH _EARMHEC KN FER  ARFIHENEEEER (p>0.05)
= RSB R EA
. RAREREUERBERERAEFT LR  ARSEHAERE 5 H (HIEER 48kg »
R 120°C » HUREHFRT 4hr) ~ 55 6 {H (kibﬁéﬁ 24kg » HEESBRE 120°C » HEZHERT 4hr) -
55 9 B (HUSER 36kg » HUSHRE 120°C » HEESRHE ohr) B AFLEKRE - o B MR
ERCTER 120°C » HEEEHZE 4hr [ REFEREHES N IIRRRE -
= 6 BEREan LR BEIFS R
Table6. The experimental results of tea overall on sensory evaluation
HEEE R SR IRF R AR
(kg) (C) (hr) (%)
X1 X2 X3 L
36 120 2 67.92+4.23"
36 80 2 67.54+4.75
24 100 2 68.58+3.57%
48 - 100 2 68.63+2.85
48 B 120 4 64.25+4.59"
24 120 4 62.50+4.66"
48 80 4 68.50+3.14°
24 80 4 68.58+2.96"
36 120 6 62.08+4.08°
36 80 6 68.17+4.15°
24 100 6 - 68.17+£3.48°
48 100 6 67.75+3.33°
36 100 4 68.00+3.30°
36 100 4 68.13+3.17°
36 100 4 68.04+3.65°

* PR FRAEEARATEEER (p<0.05)
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Table7. The experimental results of moisture content after roasting treatment
Pz EE R Syelistin E7kER
(kg) (C) (hr) (% )
X X2 X3 L B 3
36 120 2 0.246+0.064°"
36 30 2 1.217+0.092°
24 100 2 0.942+0.073%
48 100 2 0.653+0.122¢
48 120 4 0.328+0.174°
24 120 4 0.205+0.328¢f
48 30 4 0.721+0.090
24 80 4 0.871+0.440
36 120 6 0.072+0.049¢
36 30 6 0.982+0.089°
24 100 6 0.175+0.066°"
483 100 6 0.334+0.146°
36 100 4 0.200+0.128¢*
36 100 4 0.402+0.104°
3% 100 _0.414+0.088°
*Jj%&jz?- REREBERREREEEZER (p<0.05)
T\~ BREIRE S S /KER B 7447
Table8. The analysis of variance of process variables to moisture content
A LR IR =fas)i ZE S5 F {H Prob>F R’
CLRMETE 3 1363786 13224  0.0082** 0.7782
—RIB 3 0.147012 1.426 0.3393 0.0839
A 3 0.069889 0.678 0.6022 0.0399
4O 9 1.580687 5.109 0.0436* 0.9019
kAE 3 0.143093 3.314 0.2404
i S > 2 0.028786
R 5 0.171879

* s RSEEE K HE (P<0.05)

R TR (P<0.01)
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Table9. The second order regression of process variables to moisture content

H R® Ul i R -5 - -
BirETR 0.5174933 4.6658122E-02 11.09
X2 ~0.3676625 6.3889265E-02 —5.75
X3 —0.1868500 6.3889265E-02 - —2.92
HHE =12
TR 75 =3.2654705E-02
TS AR =0.1807061
R*=0.7764
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Fig.9. The contour and response surface plots of moisture content after roasting
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Table10. The comparisons on the roasting costs of conventional and developed rotary roasting machines
(unit : NT$/kg tea product )

o ) _H H MAEEH 20 O BREAABERRE
137 & 2.18+1.61 (7.74%) 1.97 (7.71%)
= 258 & 0.48+0.36 (1.72%) 0.44 (1.71%)
el 3.4R bR 0.48+0.36 (1.72% ) 0.44 (1.71%)
i AfE B 0.48+0.36 (1.72%) 0.44 (1.71%)
SHE 1.23%1.27 (4.39%) 0.84 (3.30%)
/N EF 4.86+3.91 (17.29% ) 4.13 (16.16% )
- LA TE 20.76+:13.31 (73.88%) 19.58 (76.65% )
B X 2.48+1.62 (8.83%) 1.84 (7.20%)
& .
ZIN /N5 23.24+13.53 (82.71%) 21.42 (83.84%)

A N 28.10+14.09 (100% ) 25.55 (100% )
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Development and Efficacy Analysis of

Rotary Roasting Machine
Ming-Chun Liu Teng-Feng Huang ' Chin-Liou Lee Jin-Chyau Peng °

Summary

A rotary roasting machine was developed to improve the defects of the traditional box roasting machine
for 1ts labor and operation time requirement in tea roasting, it might be also got better uniformity of roasted
tea by turning over tea in the machine.

The inner roller rolled 1 circle in 30 min and was set in 3 rpm and fitted wind verlocity ( 60 HZ
frequency of the converter ). After roasting experiment, the sensory taste results showed that the best
roasting temperature for rotary roasting machine is 80°C to 100°C and 2 to 6 hrs of roasting time. If the
temperature was higher to 120°C, it was necessary to decrease roasting time (under 4 hrs) .

Efficacy analysis was used in the comparison on rotary roasting machine and traditional box roasting
machine, the rotary roasting machine was suggested as a fesible machine for tea roasting.

Key words: Tea roasting, Rotary roasting machine , Roasting efficacy
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