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Research and Development of Coffee Post-Harvest and Processing

Preecha Ananrattanakul!  Jirawat Chiatrakul’ Manop Rakyat*  Sattipong Rattanakhum?
Viboon Thepent!  Kiangsak Nukpook®  Anuchit Chamsing'  Chatnapa Khomarwut®
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Keywords: arabica, coffee harvester, green coffee separator, coffee huller, de-muciager,

cherry coffee processing

ABSTRACT
The objective of this project was to developed phototypes of machinery for postharvest and
processing of Arabica coffee for farmer.This project consisted of of 4 activities1)Study and
develop a prototype for coffee harvester by striping. The results showed that the
prototype consists of two 100 mm long rotary stripper shafts rotating in opposite direction.
Shaft mount with 2 wire for strip coffee cherries off. Prototype operates at linear speed 4.18
m/s and transmits by gear trains, Power by 12-volt battery. Test result showed that average
working capacity of the stripper was 85.19 kg/hr, loss 1.47%. The stripper was faster than the
hand stripping 2.04 times.2)Research and Development of Green Coffee Separator. The
aim of this activity was developed to separate green cherry from ripe cherry before the
pulping process. In operation, coffee cherry was pressed against the slotted perforations. The
softer ripe cherry was forced through the slotted perforations while the harder green cherry
was conveyed along with the cylinder roller to the exit port at the end of housing. The
Machine can separate 90.50% of the green cherry with average working capacity of 929.62
kg/hr. and use 1.5 HP motor as power source. 3)Research and Development of Arabica
coffee De-mucilage Machine for Farmer Group. The prototype of the coffee de-mucilage
machine was developed to more efficient and suitable for farmer group level. The
evaluation result shows a capacity of 701 kg/hr, mucilage parchment equivalent to around
1,300 kg/h fresh cherry, 1.9 per cent of damage kernel and readily to sun drying. 4)Research

and development of fresh fruit Arabica coffee processing machinery. The objective of



this experiment is to research and develop prototype machine for post-harvest and
processing fresh Arabica coffee to be more efficient, cheap, able to produce good quality
coffee beans and suitable for farmers.The processing machinery consisting of Green coffee
separator, pulping machine, coffee bean cleaning machine, and de-mucilage machine. Test
results showed that the average work rate was 802.65 kilograms of fresh fruit per hour. The
fracture of coffee bean after de-mucilage is 2.63%, the average water consumption is 1.65

m>/hr
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Chapter 1
Study and Development of a Coffee Harvester by Stripping
Manop Rakyat! Preecha Ananrattanakul®>  Satitpong Rattanakhum’
Kriengsak Nakpook! Snong Amaleng! Chatnapa Khomarwut®

Parnhathai Nopchiwong*

Keywords: Arabica, robusta, coffee cherry, coffee wet processing

Abstract

The objective of this research were to study and develop a cherry stripper for
harvesting coffee cherry. The Prototype is portable, consists of two 100 mm long rotary
stripper shafts rotating in opposite direction. Shaft mount with 2 wire for strip coffee cherries
off. Prototype operates at linear speed 4.18 m/s and transmits by gear trains, Power by 12-
volt battery. Plastic curtain was installed to reduce losses. Test prototype by harvesting of
Robusta and Arabica coffee by using nylon net 1.2 x 1.5 meter as the receiver. Robusta was
whole harvested because coffee cherries ripe simultaneously. Result showed that average
working capacity of the stripper was 85.19 keg/hr, loss 1.47%. Working capacity of hand
stripping by worker was averaged 46.91 kg/hr, loss 0.77%. Harvesting by the stripper was
faster than the hand stripping 1.82 times. The Arabica coffee was tested by select ripened
coffee cherries. Found that the stripper average working capacity of 30.54 kg/hr, loss 1.33%
and green cherry mixed 2.66%. While manual stripping was 15.00 kg/hr and loss 0.66% and
green cherry mixed 1.68%. The stripper was faster than the hand stripping 2.04 times.
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Chapter 2

Research and Development of Green Coffee Separator

Preecha Ananrattanakul’ Manop Rakyat? Jirawat Chiatrakul'  Nitat Tangpinitkul!

Keywords: Green Coffee, Coffee Separator, Cherry Coffee

Abstact

Green coffee separator was developed to separate green cherry from ripe cherry
before the pulping process. The separator consisted of a steel roller having diameter of 76
mm. and 470 mm long rotating inside a cylindrical slotted housing, having 128 mm in
diameter and made of steel rod with 7 mm spacing. In operation, coffee cherry was pressed
against the slotted perforations. The softer ripe cherry was forced through the slotted
perforations while the harder green cherry was conveyed along with the cylinder roller to
the exit port at the end of housing. The machine was driven by a 1.5-horsepower motor. To
find the suitable condition of this machine, three comparative studies were conducted.
Firstly, vertical and horizontal slotted perforation arrangement. Secondly, 3 different types of
the steel roll unit; 1) with teeth and reverse end thread, 2) without teeth but with reverse
end thread, and 3) without teeth and reverse end thread. Thirdly, two peripheral speed of
the steel roll unit; 2.22 m/s and 2.66 m/s. The best results show that the roller without
teeth and without reverse end thread at speed of 2.66 m/s in a horizontal slotted housing
can separate 90.50% of the green cherry with average working capacity of 929.62 kg/h.

! Agricultural Engineering Research Intitute, Department of Agriculture, Bankok.



2 Agricultural Engineer Research Center Chiang Mai, Department of Agriculture, Muaeng, Mae Hea, Chiang Mai.
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AT 2.3 LAAINANITNAADULATOIARNADIUN LWL UUFIN)

wuuunY WUU  AIED AYINEINNTD dunaudn FUNAIAR ARKA

AZWNSY TN auRae % % % % WWeald

(kg./hr) NOLTEY  WALAY Na NALAY

\3en

Ay wuueu 222 1069.63 6.1 939 393 9607 3557%
findentuiing

Ay WU 2.66 1145.02 8.6 914 353 9647  59.06%
findeniuiing

Ay WIR 2.22 649.73 7.98 9202 475 9525 40.47%
findentuiig
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AN5199 2.4 NANISNAFDUNIS I ULATRIARALENNILNKAEU TaeldhuunnUR 5

< v a ] 4 1 = 1
ANULIILAUARN 2.66 M/s FDNUNNAFDU liLﬂ‘UmiU']u{]]’eJﬂ o.leau 2.3l

4

gl A2UEAIUTIA dunoudn GHYENGE) AMNEINTTA
(kg./hr) % % % % A3AANABDY

NADDU NALAY NADDY NALAY (%)

1 1279.6 11.96 88.04 0.56 99.44 95.32

2 1245.88 11.42 88.58 0.98 99.02 91.42

3 1260.00 12.05 87.95 1.75 98.25 85.48

q 1210.30 11.00 89.00 1.05 98.95 90.45

5 1235.77 11.69 88.31 1.24 98.76 89.39

LQE.EJ 1246.31 11.62 88.38 1.12 98.88 90.41

ANA 2.10 NAFDULASBIARLYNNADDUNLINEHTNT UILTeN 0.hieau 9. 43e9lu
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Chapter 3
Research and Development of Arabica coffee De-mucilage Machine

for Farmer Group
Jirawat Chiatrakul ! Preecha Ananrattanakul! Manop Rakyat? Viboon Thepent!
Keyword: Coffee de-mucilage machine, Arabica coffee, Parchment coffee

Abstract
The Objective was to development of the coffee de-mucilage machine prototype
more efficient and suitable for farmer group level. Prototypes, vertical upward-flow type,
were fabricated and tested. This prototype consisted of a stirrer rotating inside surrounding
screen with adjustable outlet height control. The selected prototype type P22T6 with stirrer
run at 4.99 m/s and be driven by 2-hp motor had a capacity of 701 keg/h mucilage

parchment equivalent to around 1,300 kg/h fresh cherry, 1.9 percent of damage kernel and

readily to sun drying.
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Chapter 4

Research and development of fresh fruit Arabica coffee processing

machinery
Jirawat Chiatrakul! Preecha Ananrattanakul®
Manop Rakyat? Anuchit Chamsing!

Keywords: Arabica, coffee cherry, coffee wet processing

Abstact

The objective of this experiment is to research and develop prototype machine for
post-harvest and processing fresh Arabica coffee to be more efficient, cheap, able to
produce good quality coffee beans and suitable for farmers.The processing machinery
consisting of Green coffee separator, pulping machine, coffee bean cleaning machine, and
de-mucilage machine. Test results showed that the average work rate was 802.65 kilograms
of fresh fruit per hour. The fracture of coffee bean after de-mucilage is 2.63%, the average

water consumption is 1.65 cubic meters / hour.




! Agricultural Engineering Research Intitute, Department of Agriculture, Bankok.
2 Agricultural Engineer Research Center Chiang Mai, Department of Agriculture, Mae Hea, Muaeng, Chiang Mai.
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d1inwATEERANITNYAS. 25600, ABANTE@RNNILN. Widslaya:

http://www.oae.go.th/oae report/export_import/export.php. (@uAuiie 3 Su1AY
2561)

AANUIN N

AT IATIINIBATEFAIENSTIAINTIUATO TN UNE AN N Tag T3n

U

nualbisanasasdofuieananiui Wiy 7,000 v argnisldau 5 Januansaty
N19%197U 3054 AlanSusadqlud (ARa1NNISLAUREINANILNEE51TN) NI1SILATILHNIS

¢ ° Yo =1
iAsegAnansanunsauInlansialull

P P—5
ALEDUIIAN = -
N

, X P-S i
ANRBDNLUY = — X —
100

Tng P = 59A%9UD4AIBINNT, UM
S = SIAYINVBILATDIINT, UM
N = a1gnsideu, U

. (% ‘:’{I ¢ @ &

i = 9RS1ABNLUY, LUBILYUR

ArlumsiwnasuualdineveunIasdofiuiiemanium

nassilafiuienaniui, P = 7,000 U™

11970, S = 10% ¥84 P UM

2181516, N =5

Sasmenile = 10 Wesifudnel

Al - 0.022 UmseTalug

ATLTIAUITY - 37.50 ysetalug

A9 = 0.5 % Y99 P/100 Umsiadalie

ANENNTD LAY - 30.54 AlanSusadlus

FRIINTYNIUR DY = A Alansy

THamufuAganium = 4 \feusiod (qematfiuiieaniurliiion we.-nv.)

ALSIAUIY = 300 UINADIU 1138 37.5 UINHDTILUS



MsAmasuusedvesaieaiioiuAgIn
AFYUAST

ANEDUIIAN 1,260 vnA
Amonidelumsamu 315 um/Al

FFUNUATIvadesasiaiufeInu 1,575 v/l

AU URULUS
Al 22 uwA

(Al 0.022 v /Falas x vharuTuay 8 $alas x 30 Ju x 4 iew)

ALSIAUIY 36,000 U/

(AW59 37.5 VI/TLL9 x 19uTua 8 97119 x 30 JU x 4 Liau)

AN 336 uA
(0.35 UNN/T X N91IUaL 8 Takid x 30 U X 4 Low)

FsunuiuLUsraunIasiiofiuiemaniui 36,358 U/

sunulunisldinIasdeiuieamanium

37,933 v/

szeziian 1 gana iuwaniunle = 30.54 x 8 x 120
= 29,318.40
-suyuAldang = 37,933 /29,318.40
=129
N13ALIAAANYY
F1A1elunIsAuN LN =5
AuvuAnldang = 1.29
yarLi =3.71
UStnaman iyl = 29,318.40
wdunurensliiaies 385U = suueldIng
i 5xN = 1.29x29,318.40
Tagil N AouSinansnaniignduyu = 7,564.15
dunuisiodeafuieamaniunle = 7,564.15

9 9

yaainlun1suYe A3

Y

AUNUAIA + AUNUAILUS

1,575 + 36,358 U/

=(29,318.40-7,564.15) x 3.71

Alansu/Al
Alansu/Al
U/Alansy

U/Alansy

vw/Alansu
v/Alansy
v/Alansy

AlansuA

AlansuA
Alansu/Al
UMA
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= 80,708.26

izammﬁunu = iﬁml,ﬂ%i@\‘l/muaﬁ’]lﬂu = 7,000/80,708.26

1.04

0.0867

U/

U
il

&
LADU

v & v v A < = = o &
Wﬁuua']ﬁﬁnu%&ﬂi@ﬂLﬂULﬂEJ?NﬁﬂWLLWQS@Jﬁ%EJ%L?aWﬂu‘VJu W1nU 1.04 U

AMANUIN N

N13ATIEINIAUATEFAAATIAINTTAUATIAAN LKA T

éfuvqlumﬁ (Fixed Cost)

- AndeusmiaiesiauennuHaseuy
yaAuAIestafauennuHasou (P)
218n15Ldu (N)
yaAuAdeuilevmnergnsldam (1)
FunuAI AL TIALUUIEUATY

AUYUANEBNTIANTDNATBIARLENNUINAE DY

- dAndelonaiiuasu aanily 10% (i)

AunuALdelanaRuY

AIUAUYUAINTIY

25,000
10

= (P-L)/N
= (25,000 - 0)/10
= 2,500

= [(P+L)/2] x i

= [(25,000+0)/2] x 0.1
= 1,250

= 2,500+1,250

= 3,750

U

)

U

U/
U/

v/
umA
v/
um/A
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AunuALLUS (Variable Cost)

AND19LT 99U

WS99 2 AU 300 UIN/AU 1381 90 U

AUNUA TN = 2x300x90

= 54,000
At laifialgane
Al
nas Ul vy 1,119 T4
WawTuay 5 $alus =1,119x 5

= 5595
AnAlninuigay 3.5 U
AuyuA L = 5.595x90x3.5
GREPGTREN = 1,762.43
AnAsiivinfudeuas 5 = 0.05 x 25,000
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UMA
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ToAxINaa/ U

Alaindxtluy/Ju

A
A
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- AunuRuLUIT = 57,012.43 v/

- umuiavin = 3,750 + 57,01243  uW/A
= 60,762.43 v/l
sreelian 1 gania dUsunanium = 650 x 5 x 90 Alansu/A
- AunuAldany = 60,762.43/292,500  Alaniu/l
=0.21 vmn/Alansy
N13ALIAARANYIY
1Al uNSARLENN L NG DY =0.5 vn/Alansy
AuuAlEIng =0.21 vm/Alansy
yafuiia =0.29 un/Alansy
USHaunIun = 292,500 AlansuA
WwAuyuveensliiaies 185U = AunuAldIng
iy 0.29xN = 0.21x292,500
Tagil N AouSinansnaniignduyu =211810.35 Alansu/A
AunuiileipSonihmsfauennusinagou* = 21181035 Alan3u/A
gaﬁ%ﬁﬂumiﬁwmmmLﬂ‘%'m = (292,500-211810.35) x 0.29 UV /U
= 23,400 v/
JPYLIAAUNY = iwmm‘%aq/ﬁdaﬁ%ﬁu = 25,000/23,400 U
= 1.06 U
SNIINANDULNUIUYY - (yarnLfiugys/yara3eg)x 100 %
= (23,400/25,000) x100 %

= 93.60 %/U
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funuasil (Fixed Cost)

Adeuaasesiadnaiion
yaruAesindrailonnium (P)
21gn15Lgu (N)
yaAuAdeuilevunergmsldam (1)
FunuAI AL TIALUUIE AT

AUYNUAFDNTIATDAS IR GLETBN

Andelaniauasyu aanile 10% (1)

AuvuAndelaniatiugu

AT AU UAINTIY

éfunuﬁw,l,‘di (Variable Cost)

AT AU
WU 2 AU 300 UI/AU 1381 90 U

AUNUA TN

At

Al

wasulnivaeineu 4.5 W-h/Kg
fisnsnsvhnuads 701 Kg/h

wasulndn
yMuIUaL 5 Flug

AnAnlnivuisas 3.5 U

sy i

45,000
10

= (P-L)/N
= (45,000 - 0)/10
= 4,500

= [(P+L)/2] x i

= [(45,000+0)/2] x 0.1
= 2,250

= 4,500+2,250

= 6,750

= 2x300x90
= 54,000

Taifianlgane

=45 x 701
= 3,154.5

= 3,154.5x 5
= 15.773

= 15.773x90x3.5

U
¥
UM
U/
U/
U/
U/
U/
U/
/A
/A
o
o
ToAxINa9/ U
Alatndxtluy/Ju
U/
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= 4,968.5

UMA
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- AeNUI

ARAYYINAUSDEAY 5

- AU

- AUNUTINTIVIA
sreelian 1 gania dUsunanium
- funuAlgIng

N13ALIAARANYY

571A1AN9TUNSTRAN T B NN LN
AunuAllEIne
R RIRTH

Y3uaunuin

PANYIUYBINTLUATEY

PNUU

N

lagl N ARUSHNIUNITNENTIgRANIY

ALNULIIDLASDIYINNSTRAN T DNATI*

9 9

1AANALIUNNTYINUYDULATOY

Y
TLYLIANAUNY = TIANATOY/YAALIY

NI INANB UL

= 0.05 x 45,000 u /A

= 2,250 v/

= 61,2185 v /A

= 6,750 + 61,2185 v wA

= 67,968.5 v/

= 650 x 5 x 90 Alansu/A

= 292,500 Alansu/A

= 67,968.5/292,500  Alansu/A

=023 v/Alansu

=05 vn/Alansy
=023 vw/Alansu
=027 vn/Alansy
= 292,500 Alansu/A

85U = AunuAldIny
0.5xN = 0.23x292,500

= 134,550 Alansu/A

= 134,550 Alansu/A

= (292,500-134,550) x 0.27 U/

= 42,646.5 v /A

= 45,000/42,646.5 U

=1.05 Y

- (yaAfngMS/yanA3e)x100 %

= (42,646.5/45,000) x100 %
=94.77 %/

78



79

£%

wanewe:  Aunuidlawsesinisindsudnniuniilen 134,550 Alandu/A Andunuviuasn 236,053 Alandu/

q

o)



