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ABSTRACT

This research objective is to research and develop the implement for replacing the
traditional drying cocoa beans. There are 2 types of drying implement developed by
Agricultural Engineering Research Center of Chantabur. First implement is the rotary type
dryer. The prototype was 12 sides polygon cylinder designed, with diameter of 1.2 meter and ,
1.3 meter height. The volume of the drying tube is 1.47 cubic meter.The drying tube can be
rotated so that the cocoa beans are separated and dried regularly. The LPG ¢as supplied for
the drying process that was controlled by a solenoid valve to act on-off the gas and the
drying temperature was controlled by temperature controller. The hot air in drying system
was circulated to reduce the energy consumption before the end of process. Second
implement is solar drying house. The body of prototype is square type; 6 m width, 6 m length
and 1.8 m height and the roof is isosceles triangle type 1.4 m height. The structure was made
of steel and used the clear polycarbonate sheet. The prototype has 24 m2 working area and
the structure is able to assemble-disassemble. Three type of the experiment were carried out
to reduce from the initial moisture contents of cocoa beans 51% to dry bean with 7%. The
results showed that experiment 1, Cocoa beans were dried by rotary type dryer at 65°C for 20
hours and the energy consumption was 1.2 ke.hr-1. Experiment 2, Cocoa beans were dried by
solar drying house and took for 4-5 days drying time to get 7% dried bean. Experiment 3,
Cocoa beans were tested by the rotary dryer integrated with solar drying house. The samples

were firstly dried 10 hours with rotary dryer, then the moisture content reduce to 20%, beans



were transferred to the solar drying house for 48 hours respectively. The result showed 50%
lower of energy consumption.

Keywords: dried cocoa beans; Rotary dryer; Solar Drying
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Research and Development of Rotary Dryer with Solar Drying Pilot
for The Production of Dried Cocoa Beans.
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ABSTRACT

This research objective is to research and develop the implement for replacing the
traditional drying cocoa beans. There are 2 types of drying implement developed by
Agricultural Engineering Research Center of Chantabur. First implement is the rotary type
dryer. The prototype was 12 sides polygon cylinder designed, with diameter of 1.2 meter and ,
1.3 meter height. The volume of the drying tube is 1.47 cubic meter.The drying tube can be
rotated so that the cocoa beans are separated and dried regularly. The LPG gas supplied for
the drying process that was controlled by a solenoid valve to act on-off the gas and the
drying temperature was controlled by temperature controller. The hot air in drying system
was circulated to reduce the energy consumption before the end of process. Second
implement is solar drying house. The body of prototype is square type; 6 m width, 6 m length
and 1.8 m height and the roof is isosceles triangle type 1.4 m height. The structure was made
of steel and used the clear polycarbonate sheet. The prototype has 24 m2 working area and
the structure is able to assemble-disassemble. Three type of the experiment were carried out
to reduce from the initial moisture contents of cocoa beans 51% to dry bean with 7%. The
results showed that experiment 1, Cocoa beans were dried by rotary type dryer at 650C for 20
hours and the energy consumption was 1.2 kg.hr-1. Experiment 2, Cocoa beans were dried by
solar drying house and took for 4-5 days drying time to get 7% dried bean. Experiment 3,
Cocoa beans were tested by the rotary dryer integrated with solar drying house. The samples
were firstly dried 10 hours with rotary dryer, then the moisture content reduce to 20%, beans
were transferred to the solar drying house for 48 hours respectively. The result showed 50%

lower of energy consumption.
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Tdussnurisnun 4 au sstusunuaussnulunsunzwdalnlioenainua l4aan 2 fu
=300 x 4 x 24 x 2 U/
= 57,600 UIA
1 <@ 2
- AussulusNWantnlNeanINKE
Tdwssnuionun 1 Ay dausuyuasanulunsanuialnld Tdaan 7 Ju
=300 x 1 x 24 x 7 U/

- 50,400 v/
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- Al
PMNANMUFURUS P = I x V
10g P = sl Ine
| = Aseualndn, wouwys
V = awsnedna i, Taad

3B ULILUULIAS Tduewes 1 wsadh 220 Tiad Tumsnyudeu viou 10 9alue/du Tondanu
il 3.8 wouuys

Faldmg el
P = 3.8 x 220 T0d

= 0.84 Aladnd
Mauiuay 10 4l = 0.84 x 10 Ala¥asx Flua/Su

= 84  Alathsx Hlue/Su

= 8.4 WU/
iwdesuuianuulsna Tuewes 2 uswi 220 Thad Tunsduinan e 20 $2lue/5u
Towdanulain 13.8 wauwds

frariu Towaaauluiin

P = 13.8 x 220 oot}
= 2.04  Alaied
yMauiuay 20 4las. - 3.04 x 20 AlaTasx F2lse/u

= 60.8 AlaTnex False/ T

= 68.40 MUY/
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93LATDIDULAILUULIANS Towaaanulniia

= 8.4+60.8 NUI/ Y
= 69.2 N8/ U
Ana il nieaz3 v
S Fumuenluidh = 69.2 e/ x 3 Un/miex 48 Tu/A

= 9,964.8 UN/A
- AAAYIAY
w3eIauLaUUlInIs tduianedy 0.2 Alansu/Alansulnliouwi
dl a v v v =S U o
A5 D9ELNTANAR NN D ULILS 126 Alansu/Au
AuiaEeRs 24 vn/Alansu
ALY LA EYAY
=0.2 Alanu/AlansulnlAauwia x 24 Uw/Alansu x 126 dlansualeauwirsy/u x 48 Yu/Al

29,030.4 U/Y

- GREGFGTRPN
AnAsi = 1,000 U/A  maemegnslda
Fruun Ui sy
= 48,000+57,600+50,400+9,964.8+29,030.4+1,000 U /A
= 627,995.2 U WA

FINUAUTIUNIUA

627,995.2 + 34,850 UMW/

= 662,845.2 U A
szpznan 1 Y wndeseuwiauulsnd aunsavhauld

= 126 Alansulnlieuwny/du x 48 Ju/A

= 6,048 Alansulnlneuwitey/V



At AU UAN Y8 URLATRIB UL UULIAS

(662,845.2 /) / (6,048 Alansulnlnauwity/d)

= 109.5 U/AtansulnlnouLkAg
2.M3AUINYAANNUNTLELATEIB UL UULIAS
- SNPVYRANN U LN LABUKIAG 140 UIn/Alansy

- LA3B9ULILUULSANTaNUNSaNARINIABULIAY 19 6,048 Alansu/T

AU nunsNsisele 140 vmapAlansy x 6,048 Alansu/AU

846,720 U/

a o v vy d' v a
Lﬂ‘l%ﬁﬂﬁllﬂ']li"ﬂqﬂﬂ'ﬁE)'ULL%QIﬂIﬂ@'JEJLﬂiEN@ULL‘VN LL‘U‘UI?@]']?

846,720 - 662,845.2 U /U

183,874.8 U/

- VIAANNUIINNTOULAIMIBIATRRULAIUULIANT  T185U = Aumualdidig
Aatiuledn 140 uw/Alansu x N Alansu/A

= 109.5 vw/Alansy x 6,048 Alansu/Al

=

N = USnansnanigndunu  Alandu/Al
= (109.5 x 6,048)/140 Alan3u/Al
= 4,730.4 Alan¥u/Al

[%
Y] 1%

stundununslaIaseuwiauUTsn
= 4,730 Alan3u/d
3. MIANUTEETIMALYUYDIATBIUNTILULTIAN3
sregAAUUMlANANNEITLS ssus Ay = ALATeY/yaR LY

(250,000 UN)/( 183,874.8 Un/)

v o & < 19 = =
@QuuﬁgﬂgLﬁaqﬂUVJULﬂiaﬂaULLWQLL‘UUIﬁGni = 2y
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4. NIANINBATIHANDULNURUAM UVDAATBIBULIILUULIAS
9NIHARNDUNURUAM U IAINAUFUTLS,
v a ! a d' ] (3
BRTINARNDULNURUAIMUY = (Wap#iN/51AAT84) x 100 LWasiEusd

= ((183,874.8 U /3)/250,000 UM) x100Ua5LTUA

(%
[V Y] [ a

A9 BRI INANBUMNURUAIYUYDLATEIBULIILUULIAS

- 73.54 1UasiGud



