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The Development of Automatic Control System to Adjust a Cycle Speed of a Bagasse Dust

Conveyor System for Energy Saving

Sittiporn Somsap” and Ratchaphon Suntivarakon

Abstract

This article presents a study to determine the efficiency of bagasse drying process and to find a way
to reduce a fuel consumption of drying process by developing an automatic control system to adjust a cycle
speed of a bagasse dust conveyor system. The automatic control system was developed and installed in
conveyor system and the cycle speed was adjusted to a suitable humidity of the bagasse. Then, the bagasse
moisture content and volume of bagasse dust consumption were measured, and the efficiency of drying and
energy saving were calculated. From the study, the result shows that the suitable relation between the cycle
speed of the bagasse dust conveyor (y) and the bagasse moisture content (x) was linear equations as
y = 35.70x — 1005. By using this equation to control and adjust the cycle speed varying with the humidity of
the bagasse, the total efficiency of bagasse drying was increased by 8.09 % from 45.61% to 53.70%. This
system can save the energy consumption about 1,589.32 MJ/h or 93.77 kg/h, which is 15.29 % of the total fuel
consumption. If the price of bagasse dust is 0.3 baht/kg and the investment cost is 60,000 bath, this system
can save the cost of energy 202,543.2 baht/year and the payback period will be 0.3 year.

Keywords: Bagasse Drying Process, Drying Efficiency, Bagasse Dust, Bagasse Moisture Content
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H, =diaufeusivesdenasduaudoniien

Winfl 16.95 MJ/kg

4. N1TUIAIINLEI90UBITTULALAENR

winnzaNyn lFananniai (4) Teasld

= th ~C
7pokp(D* —d?)

(17)

e C Aa Araenlunisulasaadizasa

o a 3| a o d’j a d‘ v
sruuaasaN I Eu i lanfudanasn ldann
N19MTIALATIEURANYINAY 6.06 LHAUNAYAY

[~} o = dl o v =
ANNIEITRLUBIILLULA AN AU R LAN A 811N 3N

AUAINTUTI1UER e E 12 UT9 95 — 55 % azlf
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ANNANNUSWUUANNNTTNEN  Aauanelugunisn

(18) LL@:gﬂﬁS
y =35.70x-1005 (18)

g X A9 AINTULBITIUEREAAUN19T8Y
A @ o al zﬂl
UAT Y A8 ANITITALTRNTTLLAAES NNz aN T

4 dﬁl a 1 %
nstlewmemasuiudes

3000

£ y = 35.70x - 1005,
13 "
we 2000

@

[
‘; /

@ 1500

@

AHGasaudu
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AT UTTUBBELT (%)

519 5 ANANRUE229AINEITRLTBITEULANREN

AUAMNTUAR U LTI TN UERLANNNITAIUITL

5.2.2 AAAHINNISIASIERRALSEUE R

n1sRANTNAUTEUERAINNITUIANN1TNT
UFUTaURITEULAALNATNUFNIUANNTUA A LAY
293803 ATUN 2 lEE 2553 1981 14.00 W. WUG1 |
ANNTUTNUADEITNAL 72.1 % TURaLNAIAL 52.4
% HN19UFUAINITITUITULAAEN WINFL 2,200
rpm. (743.49 kg/h) T9EIRAITUIRINNNTATUIUAH
ANNTANNANN LSV TN TRINGS (AHIE39L
YBITTUUANALN) FUANNTUAzNUIN 1E AN NG 381
PBITTULANABUALS 1,568.97 (534.65 kg/h) T9az
=3 P o < o a
WinlAa1n19U5uAH5990 U UBITTUUALALNH AN

1 d‘ [ dl di a 3| dlil a d‘
NINNI1NATaZLWE WAL UEN TR LNE IR
qrudeazivinmi 208.84 kg/h

o o A v o o o P
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6. NNIFNAUITEUUBRIUNALUN1sUSUsau
ANIEIURITEULRNALS
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=
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e

o d’l v 1
AIAANNTUTIURBENDLAL (%)
\_/_\
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v
o

5U7 6 Tuneun1minUIesszULR W
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wazutlasAndefidudannguiiludyoyiulniing
ANGANSANEIUIA 0-5 V uaznszualWili 4-20 mA.
noudedyayrnulilaruguszuuaniaesine sy

@ 2 dy a 1 % oa// '
A1H13290U909N 155 o uLTR LN RS T U a8 AT s

0 — 2600 78U/
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LAANszanng 6 T uazazasvinasE e 2 uia
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5uU# 7 (n) vialnsudarnnTuudesneuauas (1)
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6. NANNTANHILATNIARDL
6.1 ssAnsninnisauuisnauiliuilg
AINN1IATIATALATIATITIT Ay ANITALAN
v ¥ o o . o A
NILUIUNTBLUIATIUEBTUHAY (Pre-drying) Tudun
9-10 WHIEY 2553 (M990 1) Wudn 7, = 72.59
Al

95.57 % warm, = 6575 %

%1, =
= o
M pre—dryer = 4561 % I8l nanaandsIuses

szuL Az 8

qmngﬁlmﬁuann 50
Q24103
‘_

AVHENEINED0N 46.70-T390%

Q,=470% |5

by 8% T =00

¥
AT MIDLRN

%57% 1%

5380-19.20% Q,=103%6.79MJ

Q27508
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Q120270 W0,z 20-17
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NITUIUNNTAL W UE Rt WA (Pre-drying) Tdun
3,4,5,15 f|a AN 2553 WU LHAANTUNIINAGD L
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TURLLTNDU

R1ngUN 11 AzIUIININITANLFAITBIANNTY
gugeandiaudsulinjeg luA1ANTUIzIde 50 +
5% Faddasuautinandnilemeuiuanuauruges

a

aenneunIliuLssuunHA19End1 20 - 70 %

6.3 UszAnan1nuaanislsuilgs
N1IMIIATALASTIATIZNTRYANITAILAN
o 2 , . A
nIzUIUNTTeLUNTUNUIW  (pre-drying) Tudun
3,4,5,15 HA1AN 2553 (AN3719% 1) Wudn g, = 72.40
%;1, = Antilu

99.77 % waz = 7711 %

1 pre—dryer = 55.70 % usilsz@ndnansonaasszuy
m“qurﬂ§uﬂ§ﬁ§15muﬂi:5w%mwﬁLﬂlﬁvumnmi
HNAUIN 2.00 %  (ANENT uaz FIwa, 2554) 135w
mifuﬂizaw'ﬁmwmmmawuuﬁqmmi”uﬂgqﬁ'
WinduainnisnsimunsruusaludAlunisdfu
AHITIFALUDITTULANALNHUT WS BLYINTL 53.70
% Aafiilsr AN AiNIW 8.09 % andszAvann
LA Lﬁmﬁmuﬁuﬁ@uﬂ%uﬂ@ﬁuﬁ 9-10 luE18IU 2553

AndluilEunupanseundseudnliieasy 1,589.32

MJ/h 9138 93.77 kg/h Lﬁ'@mmﬂ!ummﬁﬂﬂ 0.3 U/
Alanu wavinannswnen 7,200 dalue/dl Aadiu
yaAszndn 202,543.2 U/l Lﬁl@ﬁunuiumi
WU T2LUSR WA 60,000 U Aadlussazinanmu

1 0.3 U Tnalnnannanaseuaedsyuy AsgUin 11
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0,604 | .
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¥
mwammé”a foan

99.77% 7240%
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Q,:847780
mnim Wniin

Qf 843810 %02 106479 Fh = 69082 kgfh
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A15190 1 N199LATIZRUTEANTAINNI9AINT AU LY

NITUAUNIALLITIN U BN AN13L s s e AR

AawnIg RRINT
NENS B .

sy Usuilys
1,605 3151Da 613.38 kg/h 690.82 kg/h
Lwﬁds!umuﬁaumﬁﬂ
2. mm'i”aulfﬂ’w:j 10,396.79 11,709.40
32uL (Q,) MJ/h MJ/h
3.USumeandianlu 20 -17 % 19.6 - 17.2 %

lafewsausanann
WAL

4.anusauzadle

faseusan (Q, )

7,547.03 MJ/h

8,477.60 MJ/h

5.anuTaugnLay

4 4 .
PAREINEATLNTEN

(Q,)

334.33 MJ/h

19.5 MJ/h

6.ANTaUNITIN

Tl lumvouuns

(Q,)

7,212.70 MJ/h

8,458.10 MJ/h

7.aNUTHTUB 08

U (%)

46.70 - 73.90

58.8 — 98

8.ANUTUTUBBY

WRIOY (%)

19.30 — 53.80

33.9 - 63.6

9.au3eunltlums
IHAEE8NINNTIN

008 (Q,)

4,742.35 MJ/h

6,522.04 MJ/h

10.&;mmqﬁﬁw§au
Uaagni (T,)

50 °C

50.4 - 57 °C

11.0NTaUVINND
Jauile (Q, )

2,470.35 MJ/h

1,936.06 MJ/h

12. 03/ waas
LG]’]LNW‘TT’J&I’JR%”IW!%

W88 (77, )

72.59 %

72.40 %

13.13&nBn1ms
FIHTUANTDUY DI

i (77, )

95.57 %

99.77 %

14.U3=/NBNwNg
ANMNTIUVDITIINTT
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65.75 %

7711 %

1503 /NI NI
PYBINTZUIBMT

DUUAITUA

( 77 pre—dryer )

45.61 %

55.70 %

8.nmnmAnssNlsznA

b3
a o A
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