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Studies on Longan Fruit Processing Machine
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ABSTRACT

Longans are one of the main summer fruits in Taiwan. It is in
season mostly during July, August and September. As the harvest
period happens to be also the typhoon season, the fruit is not only
frestly served to the customers but also mostly preserved through
procession into dry fruit. At present, the procession depends comp-
letely on handwork. The expenditure of the twice-processed work
occupies about on third of the total cost. The procession is neither
easy-working nor economical nor wholesome. Therefore, it is in urgent
need to study the processing machine which can help solve the
problem of shelling, developing the dry fruit, enhancing the standard
of wholesomeness reducing labor, lowering the cost, and effectively
regulate the demand of the market.
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of the handwork.
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The study through experiment shows (1) the fruit processed to ;
be the dry one contains at the best only 14-14.3% moisture. The §
fruit mainly for market sale should contain moisture 13%. (2) It is 3
more power-saving to shear the dried longans with a tool whose (
nterstice between a shearing blade and a shearing rotor is 0.9cm. E
The average shearing length is 2.1cm. (3) The ideal situation for the 2
shearing rotor’s speed is 85 rpm. The shelling rate is about 90%. (4) g
When the length of the shearing rotor is 30cm, the diameter of the |
dry longan is 2cm, the shearing rotor’s speed is 85 rpm, the L-shaped 1
groove number is 4, the working capacity of shelling machine is
117.7kg per hour. Its working capacity is 39.2-fold as much as that
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Table. 1. Moisture meansurement of
shell of the dried Longan
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x oo ® %)
1 13.4 12.9
2 14.2 13.1
3 13.6 12.9
4 13.2 12.8
5 14.1 13.0
6 14.3 12.8
7 13.8 13.1
8 13.5 12.9
9 13.9 13.1
10 14.0 13.0
11 14.2 12.8
12 13.4 12.9
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Table. 2. The measurement of spring’s elongation

=" il 1 2 3 4 5 6 7 8 9 10
# B (g) 1973 2822.5 2619.5 2518.0 2332.0 2115.0 3017.0 2664.0 3303.5 4008.5
HmEE(mm) 42.05 47.1 45.9 45.6 44.65 44.65 48.6 46.6 50.25 54.1

# HERFEERG.lmm

HAREERF = —kx » Bk ~-0TX%80
(dyne/mm)
¥k =1690795.393 dyne/mm

kaverage=169079.5393 dyne/mm

=1690.795 nt/m
=172.53 kg/m
RFBk{E -+ a=32.4cm~0=42 cm~W
=2.634 kg AR FIEAEE oM ¢
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Table. 3. The measurment of
gpring constant
E A AF k
X
i E‘UE (mm) (g) (dyne/mm)
1-2 5.05 849.5 164853.465
1-3 3.85 646.5 164563.6364
1-6 5.1 902.0 173325.4902
1-7 6.55 1044.0 156201.5267
1-10 12.05 2035.5 165542.7368
2-5 2.45 490.5 196200.0
2-10 7.0 1186.0 166040.0
3-10 8.2 1389.0 166002.439
4-7 3.0 499.0 163006.667
6-10 10.6 1893.0 175059.430
9
&000—
3000+
2000—
1000
0 1l0 ‘ 2'0 310‘ ' Ai) ! 5|0 I G’O mm
Bt HERREZAEH
o = 6x1690.795% (32.4)*
2.634 X (42)2
=47.874 rad/sec
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_ 2w 2x3.1416
t= o = 47.874 =0.131 sec

F=kx=—kZ,
=1609.795 nt/mx2.98cm
=5,141kg
T=FxQ
=5.141x42
=415.939 cm-kg
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7 =2(g) 27 27 27.5 27.5 28 28 28.5 28.5 29 29

T=w(g) 2354 2366 2386 2392 2421 2416 2435 2442 3024 3016
B0 7) A EFE1.0cm ¢

# E(g) 27 27 27.5 27.5 28 28 28.5 28.5 29 29

T=w(g) 2882 2886 3016 3024 3094 3082 3128 3136 3232 3228

B0 7] K p40. 9cmEL 1. Ocm s » HBIH
i/

79— 2F.=25252(g)

Tlve rage =2525'2(g)
10

T10= E}IF; =30708(g)

Taverage=3070.8(g)
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Saversge=2.1cm

=~ MR bre e

47K *12.8~13.1% ~ 13.2~13.5% ~ 13.6
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RZ HBRABHNE (854K12.8~13.1%)
Table. 2. Measurement of shelling test (moisture 12.8~13.1%)

ﬁ%ﬁiﬁﬂé SERHBRE () TEEHBRE (1H) RNFHERBRE ()

P88 K A B €C D A B C D A B C D
r.p.m

55 6 15 16 15 3 3 3 3 1 2 1 2

60 6 16 15 16 2 1 2 1 2 3 2 3

65 17 16 16 16 1 2 2 2 2 2 2 2

70 7 17 17 16 1 2 1 2 2 1 2 2

75 7 17 17 18 2 1 2 1 1 2 1 1

80 18 17 18 18 1 2 1 1 1 1 1 1

8 8 19 18 18 1 o0 1 1 1 0 1 1

90 7 18 17 18 1 1 1 1 2 1 2 1

9 7 17 18 7 1 1 1 1 2 2 1 2

100 17 17 16 2 1 1 2 2 2 2 2

I
3
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Table. 3. Measurement of shelling test (moisture 13.2~13.5%)

%= HERBRHE (54%K13.2~13.5%)

ﬁ%%ﬁ% SEaMBRE (H) Regz Bz (@) BHAEBRRNE (E)
B0 - 1S A B C D A B C D A B C D
r.p.m
55 16 15 15 16 3 3 4 3 1 2 1 1
60 16 16 17 .16 3 4 2 3 1 0 1 1
65 16 17 16 17 2 2 3 2 2 1 1 1
70 17 17 17 18 2 2 1 2 1 1 2 0
70 18 17 18 17 1 1 2 1 1 2 0 2
80 18 18 17 18 1 1 1 1 1 1 2 1
85 19 18 18 18 1 1 1 1 0 1 1 1
90 17 17 18 18 2 1 1 1 1 2 1 1
95 18 17 17 17 1 2 1 2 1 1 2 1
100 16 17 16 17 2 1 2 1 2 2 2 -2
FH HHpFBEN (£K%K13.6~13.9%)
Table. 4. Measurement of shelling test (meisture 13.6~13.9%)
ﬁ%%‘lﬁ% SR HRRE (E) AEZHBNE (E) BENFERRNE (E)
B 7). F i S A B C D A B C D A B C D
r.p.m v
55 15 15 16 15 4 4 3 5 1 1 1 0
60 16 15 15 16 3 3 4 3 1 2 1 1
65 16 17 16 16 3 3 4 3 1 0 0 1
70 17 17 18 17 2 2 1 2 1 1 1 1
75 18 17 17 18 1 1 2 1 1 2 1 1
80 18 18 18 17 1 1 1 1 1 1 1 2
85 19 18 17 18 1 1 2 1 0 1 1 1
90 18 17 18 17 1 1 1 2 1 2 1 1
95 17 17 17 16 1 1 2 2 2 2 1 2
100 16 16 17 16 2 1 2 2 2 3 1 2
#ZA HABRH (§4%14.0~14.3%)
Table. 5. Measurement ef shelling test (moisture 14.0~14.3%)
ﬁ%ﬁfﬁ% SEa SRR (fH) FEZHZNE (H) RERBRZNE (E)
B )T i A B C D A B C D A B C D
r.p.m
55 16 15 15 16 4 4 4 3 0 1 1 1
60 16 16 16 15 3 4 3 4 1 0 1 1
65 17 16 16 16 2 3 2 3 1 1 2 1
70 18 17 16 17 1 1 2 3 1 2 2 0
75 18 18 17 17 1 0 -2 2 1 2 1 1
80 18 18 17 18 0 1 2 1 2 1 1 1
85 19 18 18 19 1 0 1 0 0 2 1 1
90 18 17 17 18 1 2 1 0 1 1 2 2
95 17 16 17 17 1 2 1 1 2 2 2 2
100 16 17 16 17 1 2 2 1 3 1 2 2
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FR HWBERBNE (5X%12.8~13.1%)
Table. 6. Measurement of shelling test (moisture 12.8~13.1%)

ﬁ%ﬁfﬁ% SERHBENE (H) REZHBHEK (B) RHFERBHNE (B

By L) T8 A B C D A B C D A B C D
r.p.m

55 32 31 31 32 6 7 8 6 2 2 1 2

60 33 32 31 32 6 6 7 6 1 2 2 2

65 A4 33 33 34 5 6 5 5 1 1 2 1

70 K] A 35 33 4 5 4 5 2 1 1 2

75 35 34 36 35 3 4 3 4 2 2 1 1

80 36 37 37 36 2 0 1 2 2 3 2 2

85 37 36 38 37 1 2 1 1 2 2 1 2

90 36 36 36 35 1 2 2 2 3 2 2 3

. 95 35 35 36 35 2 3 2 2 3 2 2 3

100 33 34 33 A 3 2 3 3 4 4 4 3

#t HBRRBRAE (54%K13.2~13.5%)
Table. 7. Measurement of shelling test (moisture 13.2~13.5%)

HRE SE2HBNE (H) TRz HBhE (/) RHFERENE (/)

L ¥ A B C D A B C D A B € D
r.p.m

55 3 3 31 32 6 6 7 7 1 2 2 1

60 3 3 33 32 7 6 5 6 1 1 2 2

65 3 3 33 3% 5 4 6 4 1 2z 1 2

70 3 33 3 334 4 5 4 4 2 2 1 2

75 3 3 3 3% 3 4 4 3 2 2 1 1

80 3% ¥ ¥ ¥ 2 2 1 1 2 1 2 2

85 7 38 ¥ ¥ 1 o0 1 2 2 2 2 1

90 3 37 3% 3% 2 1 2 2 2 2 2 2

9 33 3% 3 3% 2 2 2 1 3 2 3 3

100 3 34 33 34 3 2 3 2 3 4 3 4

zA HBRBHE (4K*E13.6~13.9%)
Table. 8. Measurement of shelling test (moisture 13.6~13.9%)

HBEH SEEHBRE () REZHBNE (E) REUFBERERNE (D

BB
B 88 T K A B C D A B C D A B C D
r.p.m
55 32 3 3 32 7 6 7 6 1 1 2 2
60 3 32 33 32 6 6 5 7 1 2 2 1
65 34 33 33 33 5 5 6 5 1 2 1 2
70 33 34 35 34 5 4 4 5 2 2 1 1
75 34 35 36 35 4 4 3 4 2 1 1 1
80 36 36 37 37 2 2 1 2 2 2 2 1
83 37 37 38 37 1 1 0 1 2 2 2 2
90 36 36 36 36 2 2 1 2 2 2 3 2
95 35 35 35 36 2 2 2 2 3 3 3 2
100 34 34 34 33 3 2 3 3 3 4 3 4
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Fh HBARNE (44%K14.0~14.3%)
Table 9. Measurement of shelling test (moisture 14.0~14.3%)

HE Y SERRBRE (B FEZHBAH () RHIFHE BRI (1)

|
B4 %%gﬁ A B C D A B Cc D A B c D
r.pm
55 3 31 32 32 6 7 6 7 1 2 2 1
60 32 33 33 32 6 6 6 6 2 1 1 2
65 33 34 34 33 5 5 5 6 2 1 1 1
70 3B 34 33 H 4 4 6 4 1 2 1 2
75 3% 3B 34 3B 3 4 4 3 1 1 2 2
80 % 37 36 36 2 2 3 2 2 1 1 2
85 37 38 37 38 2 1 2 1 1 1 1 1
90 36 37 3B 36 2 1 2 2 2 2 3 2
95 3% 36 34 35 2 2 3 2 3 2 3 3
100 H4 33 34 34 3 3 2 2 3 4 4 4

#+ HERFRBHE (5K%X12.8~13.1%)
Table. 10. Measurement of shelling test (misture 12.8~13.1%)

HBRET SEERBAE () TEZHBRE (7 REFERRRE ()
B TR A B C D A B C b A B Cc D

55 46 45 45 45 11 10 12 11 3 5 3 4
60 47 46 46 46 10 11 12 10 3 3 2 4
65 48 47 48 47 8 10 9 10 4 3 3 3
70 50 50 50 49 7 8 7 9 3 2 3 2
75 52 51 52 51 5 6 6 5 3 3 2 3
80 53 54 54 53 4 3 4 4 3 3 2 3
85 55 55 54 55 3 2 3 3 2 3 3 2
90 53 54 53 54 3 3 4 3 4 3 3 4
95 52 53 52 52 4 3 4 3 4 4 4 5
100 5 5 5 51 4 4 4 3 5 5 6 6

F+— BB (5K4%*13.2~13.5%)
Table 11. Measurement of shelling test (moisture 13.2~13.5%)

@J%ﬂiﬁ% SEEHBHE (18 REZHBAR (8 RHFERRRE (1)

BER
BT A B C D A B C D A B C D
r.p.m

55 46 45 45 46 10 11 12 10 4 4 3 3

60 47 47 46 47 10 9 11 10 3 4 3 3

65 48 48 47 48 9 9 9 8 3 3 4 4

70 50 49 50 50 7 8 7 6 3 3 3 4

75 52 51 52 52 6 6 5 6 2 3 3 2

80 54 53 54 54 4 5 4 3 2 2 2 3

85 55 55 55 55 3 2 3 3 2 3 2 2

90 53 53 54 54 3 4 3 3 4 3 3 3

95 52 53 53 53 4 3 3 4 4 4 4 3

100 50 51 51 51 4 4 3 4 6 5 6 5
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#+= HERB (54%13.6~13.9%)
Table 12. Measurement of shelling test (moisture 13.6~13.9%)

ﬁ%%ﬁ% TEHBNE () AEEHBNE () RRAERZRE (H)
BY L) i B C D A B C D A B C D
I.p.m

55 46 45 45 46 9 11 10 10 5 4 5 4

60 46 47 47 46 10 10 9 10 4 3 4 4

65 48 47 48 47 9 9 8 9 3 4 3 4

70 50 49 50 48 7 8 7 8 3 3 3 4

75 " 52 51 52 51 5 6 5 6 3 3 3 3

80 54 53 54 53 4 5 3 4 2 2 3 3

85 55 54 55 b5 3 3 3 3 2 3 2 2

90 53 53 54 54 3 4 3 3 4 3 3 3

95 52 52 53 53 4 4 3 4 4 4 4 3

100 51 50 51 51 4 4 4 3 5 6 5 6

F+= HERR (AK%14.0~14.3%)
Table 13. Measurement of shelling tess (moisture 14.0~14.3%)
ﬁ%%ﬁ% SERHBNE (@) REZBENE (E) FRAERRRE (/)
B A B C D A B C D A B C D
r.p.m

55 45 46 45 45 10 9 11 10 5 5 4 5

60 46 47 46 47 9 8 10 9 5 5 4 4

65 47 48 48 47 9 8 9 9 4 4 3 4

70 49 50 49 49 8 7 7 8 3 3 4 3

75 51 52 51 52 6 5 6 6 3 3 4 2

80 53 53 54 54 4 5 3 4 3 2 3 2

85 56 55 55 55 3 2 3 2 2 3 2 2

90 53 54 54 53 3 4 3 4 4 3 3 3

95 52 53 52 53 4 3 3 4 4 4 5 3

100 51 51 50 51 4 4 4 3 5 5 6 6
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