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ARTICLE INFO ABSTRACT

Article history: An experimental study on the automation of the coffee roasting process was
Received 20  October 2015 conducted. For this study, a temperature sensor, controllers, and motors were
Revised 18  November 2015 added to a manually operated coffee roaster. The temperature, time, and
Accepted 26 November 2015 exhausting damper control were selected as the control parameters. The
thermocouple measurements were severely influenced by the thermocouple size
Keywords: and location of the roaster. As a result, the standard thermocouple size and
Coffee location of the roaster were experimentally set to show a similar trend of
Roastftr temperature change by using a previously installed thermometer. A standard
Roasting roasting process was chosen through repeated roasting experiments and the
Automation advice of a roasting expert. The automation of the roasting process was
Damper successfully executed using temperature criteria, such as the bean input and first
Control and second crack occurrence, and by controlling the exhausting damper opening
time. The control parameters and roaster skills can be used for similar types of

roasters for process automation.
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Fig. 1 Change of coffee bean colors during mastingm
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Table 1 Coffee roaster specifications

Specification
Roasting capacity 1 kg beans
Housing material Stainless steel
Size 0.62x0.60%0.82 m’
Net weight 55 kg
Drum revolution 80 rpm
Heating tube 1200 W
Power Drive motor 440 W
Exhaust motor 300 W
Stirring motor 120 W

Fig. 2 Part Illustration of the coffee roaster

£ 228 Y] A3t 73 Aol ARE 22H A H2
of FAol] we wrEFA WS ALt ZAE Y &%
kgd AFE 228 & F Sle EL7] ™, €= A7|sHE
ARESaL Slvk. Z2E ] w9 7 11%01 Table 1] #1415
ok

Fig. 2 N%3la4} sFe 79 22879 AR89 HEes
HojFy Q) RETE HES AF Bajsl 2 BES 3D =1

3} sjof Wl Aol
Flg. 25 o] &3l Agde}s dahd vhsat 2ot Fig. 29
D2 7494 SElolr] 2282 I3 29 ATk 124 9
BolA] WY G EH(2)S LT A WA1E HB)S
ANA SEN 7GR Bt 22E7] (e 08%
02 Soloh SYNYE IR F 22EY) SVE oI5l B2
B3t 3 A4Le A=ZE 73};‘(](@)0] jHEEer S B3 &
7] Tog wiEEy. 7N AL 22Y Y F AFE =T
Zo] g FusFo s Qs HAN A& T S[EHE o8

=

01:1

=

A
gl

rf



Ho-Man Choi et al.

L o

%Tﬂ(@)u B
HOHlEH@)E ol 9FE

W28 B i(9) 22 ©f H7H(6)2 2L 457
& HH@D)E Lol wi71Me] 19 3715 dFAIZ FHAA
WS dge] dn. Yzo] FrHW BE AR t)
H= Aotk

[e)

15717 1

3. 7|1& 7{u| 2AE9| 7iM

A7l Z2Ee] A BAe BE Hgo] $502 ofo]
A A 228 AL 7178 At 718 A5 olg ]
A Aol olF Fatel AR AA0R AT 2285
gl JYL SAO S £3 FH 0RE oz 7
2 F2o| AULR o] F5ES B Fo] & A7l BEY
o % gRaE 9] e F v Agse] 228 98
150] W2 A L AFSRE Ao oEe AshE
YA, 1 A=) ABHE Aae e 271 B
S A B 1 T B 8 42l s
ke BAE EAe
A 7O S 43 AR dotsel Ses
FAREE Al Hle 238 Awe 2agol
| ABE A8 2 4 5B ool 0z T
ste AWIAE A St e =
B 228 929 AESE e S &
st o}g AZlol we wslst G0 Hloletat sjof vi)
GEos 2R 7ol Basit olde Aojz
Bol SRS S ofdET LEAS
Rasy, 53 £502 EHE W19
e 7174 g Bt
£4018 5 240 261 Aol A1 10
AwEl] 2 0|8 Wsie] A4S 78

H
L
L
-

[k
o)z 9
2
d
=

M <

)

2
R
r$£

2

> il

=

2L
=
[T
jus)
x

M e do o K1 o

o,

et {1

do T
T

b ot
—
BN
TS

o
2
_g

H°ﬂ"1 AH3 715 5] 3l AtmelAte] U3 vlolaZ
ZZHAMQ] ATmegal28S ARE3ItE ATmegal28S 283t
olf= 8A'd A/D ZAHEIE UAstaL Qlof ofd= 1
A o= F8sle A714 Aot 7Fsstar, Ui Eloln S1H
HESH XE 755 AMske ES8lad o3t Aojrt &ols}|

eEATE

LR B

wholch a9 el A Luedrlo el 449
2 =g gy fEE mARES sgon, fmAls:

ATmegal2ge) Ja56] Ais] Zsbol T2 L WoHE A5

690

Fig. 4 Replacement of a chaff box and mesh by a cyclone dust

collector
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Fig. 5 Schematics of a cyclone dust collector
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Fig. 11 Schematic circuit drawing for roasting automation
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Fig. 13 Photo of the modified coffee roaster with controllers,
motors and a cyclone
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