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Abstract

In the preservation of coffee beans (Cherries) after Harvest, drying should begin as quickly as possible
to reduce the moisture content of cherries to prevent spoilage. When the sunlight is available, solar drying
is often used. This process gives a greater transfer of flavor from flesh to pit of the cherries to achieve an
excellent coffee flavor. If coffee beans cannot be dried on time, the quality degrades. Therefore, the first
period of drying using a dryer is needed to extend the shelf life of fresh coffee beans while waiting for the
solar drying process. The objectives of this research are to investigate the drying strategy of fresh coffee
beans until it reaches the safe moisture content for preservation before sun-drying; and also to find the
drying performance. From the drying experiment using a biomass dryer, the average drying air temperature
in the range of 50+1°C to 70+4°C and the drying time in the range of 4 to 6 hours were used. The fresh
coffee beans are dried until its process reaches an optimum moisture content of 90% dry-basis. It has a
water activity of 0.95 in which fungi grow slowly while the beans can be kept for a short period before
sun drying to reduce moisture content till 13% dry-basis. In addition, we found that the specific energy

consumption was in the range of 25.1-47.4 MJ/kg and the drying efficiency was in the range of 5.5-11.4%.

Keywords: Biomass Energy, Coffee Bean, Drying, Specific Drying Rate, Water Activity
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Experimental Order 1 2 3 4 5 6 7 8 9
Temperature of drying chamber (°C) 52+2 | 50+1 | 511 | 58+2 | 55+1 | 5542 | 70+4 | 67+3 | 704
Average temperature of drying chamber | 52.36 | 50.32 | 51.07 | 58.41 | 5534 | 55.62 | 70.06 | 67.31 | 70.93
O
Drying time (h) 6.0 6.0 6.0 5.0 5.0 5.0 4.0 4.0 4.0
Mass of coffee beans before drying (kg) | 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00
Mass of coffee beans after drying (kg) | 5.57 5.43 5.87 5.18 5.41 5.58 451 4.88 4.34
Dry bone mass of coffee beans (kg) 242 2.35 2.45 243 243 2.50 243 2.40 241
Mass of biomass fuel (kg) 5.1 6.0 5.5 5.9 5.3 6.8 11.0 12.3 8.4
Biomass energy (MJ) 61.2 72.0 66.0 70.8 63.6 81.6 132.0 | 147.6 | 100.8
Thermal energy used for drying (MJ) 6.30 6.88 5.57 7.25 7.24 6.63 8.92 8.04 9.21
Drying rate (kg/h) 0.40 0.43 0.36 0.56 0.52 0.48 0.87 0.78 0.92
Specific drying rate (kg/h-kg) 0.17 0.18 0.15 0.23 0.21 0.19 0.36 0.33 0.38
Specific energy consumption (MJ/kg) 252 28.0 31.0 25.1 24.6 33.7 37.8 47.4 27.5
Efficiency of drying (%) 10.3 9.6 8.4 10.2 11.4 8.1 6.8 55 9.1
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Experiment of Drying
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Order Chamber
Fuel (kg)
(°O
1 The 1" time| 0 3.8 5242
The 2" time| 130 1.3
2 The 1™ time| 0 4.0 50+1
The 2™ time| 180 2.0
3 The 1™ time| 0 4.8 51+1
The 2™ time| 175 0.7
4 The 1™ time| 0 4.9 58+2
The 2" time| 115 1.0
5 The 1" time| 0 3.8 55+1
The 2™ time| 140 13
6 The 1" time| 0 4.0 5542
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The 2™ time| 120 13

3.4 Usunanindassluwdaniun
91nN1sNAasUMIUTUIUBaseluludnnium

(Water Activity; a )VLéfwaé’fqg‘iJﬁ 7 1aNNITWIAUNTT

3

ANUELTUSTENINUS I B s A UAMUTUYDULER
Aullasaaunis (8) lnedan R2 wihdu 0.95

1.00

0.80

0.60

®  Experiment

Water activity
e
S

Model

e
%)
S

0.00 —+—+—F—"F—"F—"F+—"F—""F+——
0 20 40 60 80 100
Moisture content (% dry-basis)

a o o & ' & I o A
JUN 7 ANdNNUSTEMINAMNLTUAANLWAUUIIN
1daseludaniuw

a, =0.96—exp(—0.067M) (8)

a ~ v & < a6 '
f53UN 7 Wuh nesgusdanuviEidand
13% 1asguuie eUsinanihdassluwdaniuvaziien
WoBNd1 0.60 AITUNATINAYY 13% LIRTFIULIN @13750
vuwdanwi B lauulagladvildiifawuaisense
Wos1 [15] d1Audundaniuniaigandn 90%
1139 IUR Uinanhdasglumdanunazdiiannndi
0.95 Faillonmaia@esilade (6], [7] llaunsaiiuse
Y o o & v v A v A &
uasuaale Jedndunsdldiniosouniaiioanniuaiu
AUNED 90% UINTFIULI

4. afusnenanazasy
ANFMUUINNINTUABUAAN TN d@u1508a7U
1o Tunsalftlifuasuaniisme ausaldiaiosaunsis
wFuiueanaNutuLEan I neNTuEuY
220-240% 11955 1ULAY Befiuinaniidasyluwdn
nuslganh 0.98 [anaamBenuu 90% wnasg U
Tneltgaumafindelueseunis 60 ssmwaidea nan
nseUuTH 6 F9la Lisanan Ll 90% snsg LY
fusuanidastluwdaniuiinda 0.95 Faden
Wsadulaleddn feduanunsafiuinulitesenand
fuasuan mndudlefiuauaniniiudaniureanmn
uamanAuselivES 13% wnmsgiuuie Seanutu
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AtTUsInaindaseluwdaniundndn 0.60 FaT0

Tlaunsawsadvlala dwsuiaIeseulianaseu

Funafiuszansanegluyie 55-11.4% wazAdny

duifomdanudnnisviniu 25.1-47.4 linggase

Alansy
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