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Potential Assessment for Bagasse Drying using Heat Recovery in Sugar Factory

a_1 aa_a 2
Uszwus guazialy uae iaaifinsd Sudfidnns

1 A o s a o o . o o \ : o
UIWN q@]ﬁ’mﬂii&l%’l@l’]ﬂq@ﬁ@@]ﬁ NG (ﬁs]’]ilIﬂNﬂ’]i) mumﬂu‘lmy La“ﬂﬁ 195 El']ﬂ’lSLSJJVL‘W§ ﬂ%%ﬁ'ﬁ’lﬂ(ﬂ LWYWEIUBUIIN LUARTIDY
%’wi’mﬂgamwumum% 10120 N3 0-2287-7000 In3813 0-2286-4303 E-mail: p_chooprasert@hotmail.com

2 a  a { a a o o v a o o
MAITIAINTINLATBING ﬂmz'éﬂ’éﬂ‘iiuﬂﬁﬁﬂg N‘Vi']’JV]YJ’]QULﬂﬂI%IﬂgT]‘MJGﬂGﬁEQHI% DBWIIFA-UATIUILN AMURIANDINAN a’]Lﬂ?Jﬁn.l‘qu‘%

o

7

Fomiaunumit 12110 Ins 0-2549-4419 Tnasns 0-2549-3432 E-mail: terdkiat@rmutt.ac.th

unanda
unanuidunisansanuduldldlunsiianusauie
nnnzuIwnsHaanasw i lulssnuwiiaaswiasasinis
AUdau18,000 AUBaHHEIH ImUﬁ?ﬂqﬂimaﬁlﬁamwdawﬁdmu
v X & v -
anuFennsunltluniseuaannuanuTunIndes uazdsziiin
o a R B2 a ¢ v o a o
wasunaNTaUsndale lumsieneimsldwasnuazisudn
T@zlmsv'hauqawﬁ’aamua:maémims:mumsmamﬁwmamwzl
LAzNITUIMNNSHAANAI R INANTzauawaulaivadialad
o A by & a a o
fudialewn 41 11§ ganpdl 450 ssaumaiBog AaGwoaNIIN
ﬁ'aﬁuvlaﬁ"nLﬁngm:mumwa@ﬁwma 25 11% amnnil 127 asen
A A a a a o [ A
waldss annsdszidnidIouifsudSunanasnuwaliuseun
TrusasanunszRIIUsssntuinIasiiialan nunseanzes
Navularnoianakanisas NNNNTANEINLIN WaITUANNTIR
flannmisansaninwlaisfianauanisasaunsnianltas
& v A& a Py % & a & )
anuTulinusawainndasle uananftanmsdsaduidasedu
WU WawdinndasiliannuTuanadain 50% waspmdon
mae 40% wasgwdon  azdinald damstlewdamasnin
F208089970 71.0 Audatilud (BRe 56.3 AuAaTILNd EINTD
Uszndamaiwdanindasle 95,550 dudall Aatfudasnisnaale
v o o o a X
il 215,895 dudel azatanelalwnulisnn NN
o A AU TN dszunm 86,733,812 vndell wazil

szgzMAunL 1.1 1
oo o . v e e . v
fda: mahanudawnauunls, auuds, lssnwihana

Abstract

This article is the assessment of waste heat recovery
from 18000 Tons per day sugar cogeneration power plant. The
objectives are to find heat recovery source for bagasse drying
process and to asses energy saving. The use of energy and
mass balance method between sugar production and
cogeneration process regarding to appropriate analyzing method
on source of heat energy has been adopted with the high steam
pressure of 41 bar A. 450°C and steam turbine condensate of 2.5
bar A. 127 °C. The system provides two source of heat energy

which is boiler stack and low pressure steam from steam turbine

condenser. The result of comparison between them is that outlet
low pressure steam from steam turbine condenser can be
recovered with regarding to objective of this project. The
consequence of this project study is to reduce in sugar
production cost. It is clear that the reduce of moisture in bagasse
from 50% wet basis to 40% wet basis will be reduce fuel
consumption from 71.0 Tons per hour to 56.3 Tons per hour
which equal to 95,550 tons per year and also increase steam
production 215,895 tons per year. The sale revenue will be
increased for 86,733,812 baths from electricity sale account and

payback period 1.1 year
Keywords: Waste heat recovery, Drying, Sugar factory
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3.2 nasomasasiuiialasinlunszuanms 23 [3] 3.13 sanmsiFlasnluimanvasmsuaandss s
Qg = tig(h3—hy) 2) 1, = 32.0 + 0.005(Py) (15)
3.3 nasswnswinlasialunszuauns 3-4 3] 3.14 daz@nSawlsalnilgs)
WT = ms(hy—hs) @) Npower plant = L (16)
g (LHV)

9 v
3.4 Wa\‘l\‘i'l%ﬂ']'l&lia%ﬂﬂﬂ%tﬂ%t‘ﬁﬂﬂ%ﬂ?oﬂ')%ﬂqi 4-1 [3] 4. uan1senu

41 3miwﬁmiﬁmuqawﬁaa'mua:ma

Qp = my(hy—h 4 i 5 v =
Qp s(ha—hy) “ MNeIi 1 wsasiisannisauganislinainuves
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3.5 aawewdisiilearn flue gas(3] Tu vi3a 750 dudandamlus lavazudailu 3 429mgma

Q¢ = mgCp(Tgin—Tgout) B @131971 1 udRIM AN AN WKL Ton/hr
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Y & oana Mass Balance for 18,000 TCD. Sugar Mill & Co-Gen
3.6 ANTOWNINLARN Steam [3]

Description Equipments | Crushing Remelt Off-

Qs = ms X hege127¢ ©) Season
Bagasse 168.2 46.9 28.4
3.7 qﬂnitﬂfuanLiJ?llzmﬂ'aw%'au[ﬂ,[S] consumption
Steam Boiler 380 106 64.2
Que = UAFAT,, cr @) | generated
(41 bar.A)
3.8 aMadwaaIwlen[o] Cane knive
35.8 - -
turbine
M, = (w-d) x 100% ®) High Steam Cane
w
From boiler shredder 49.8 - -
3.9 8A3INIIRLRIINNND DY (41 bar.A) turbine
Generator
) 238.3 91.7 64.2
mevup =Win = Wour (9) JRIps
Process
y 3 36.1
3.10 anaTannlzlwnnsauszraii
Medium
Qevap - Qs + QL (10) pressure Sugar dryer 20 15
From PRV.
Qs = MepapCpw(Twz—Tw,31) (11) | (7 barA)
Low Process 320 36.7 6.8
Q. = Meyap X Rpger00c (12) | pressure
. From turbine Condenser 40 40 57.4
3.11 aanusautiaindsninaas[10] exhaust and
PRV.
LHV = 4,250- 12s — 48.5M,, (13) (2.5 bar.A)
3.12 Usz@nBmmiasasinitalanil3] 1290gnafiudas(Crushing season) szanms 120 4
(Fwnau — Juwew) azlinndasannsAudeslszunm 225 au
Ng = ting(h3—hz) (12) datalus indasiniialatihezndalevinfieudu 41 11§ 450
B ™ iHv)
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lug

maﬂ@qgmawa@m{wma(Oﬁ season) Uszunms 90 1%
(lgwon - Fimaw) wdasrniiialoihesndalasifianueu 41
1% 450 asmaiio dasnisae 642 dudatalug tiadny
Tiunownletietasindialwinlasihfisenansiulein asds
gasnelainlu nszuannswea (De aerator) AANNGW 2.5 113
S 68  audedalus uarlavifinde %:Qﬂﬁd1ﬂﬂ§uﬁ’)'ﬁ
nawawaafifieriduanmsinauld Suedesiifialerfians
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' a v & a v oA o A S
ngmsfivden iramasazgniawdigiatasiniialain
fadlunwasaunilowdn (input) 358.4 MW uazdswasnulyldn
1A3099NTUATMIgYLED (output and loss) ldun gayFnfiedas
fudialatih 53.8 MW Aavulatii 44.2 MW LaSasautinananie
153 MW  N3TUIWNITHE® 193.9 MW szunaauiaui
AAWLALLTET 24.2 MW LAZgRENNTZUIUMINGS 27 MW
9ngMaszaeiena iwaiwasazgnilawdngiaiesiuiia
1o Aadundsnunlewdn (input) 100 MW uazdsnasnwly
wva A o a v a4
l47iaT0sanIuazn13g &y (output and loss) ldun gapdsf
wiasiufialain 15 MW newnlatin 135 MW 1a3asausinena
N8 115 MW NI2UIUMIHAR 222 MW Szuneauiaui
ABWLALLTET 24.2 MW LAZFIULRDNNTZLIUMINGD 4.9 MW
dangmanaaiiaa iwaiwdsezgnilandrgiaiasinia
1o Aodunwasanuntlewdn (input) 60.6 MW uazaIwasnwly
l7aT9dnIuazn1sguiie (output and loss) ldur gayiied
wiasdufialeth 9.1 MW Asiulatin 94 MW aszuIuMIHES
41 MW szingenuiauiinouiaulsat 34.8 MW uasgiFon
NITUIUNINGA 3.2 MW
P 2 o o @
angUf 89 uaz 10 wsesdadadaunsliwdinuves
a o ' & o &
1A3849n36199 19 3 g aastaluf
, a o o va A @ a
F9ngniaiudon wavnuwldldnieIesdnauazmagyde
(output and loss) lduri guyidsfeTasindalei 15 % naiule
11 9.8 % LATDIALINMANTIE 4.3 % NITUIWMINER 54.1 %
T | e a a
FNANNTAUNABMALLITET 6.8 % UATFYLFUNINTTUIUMING®

7.5 %

CrushingSeason (%)
Energyloss in

Energyloss in
Boiler, 15.0

Process, 7.5 \‘-\.___‘_\_‘

Condenser, 6.8

Steam
Turbine, 9.8

Des- Energy Crushing Remelt | Off-
cription Season Season | Season
Input Bagasse 358.4 100.0 60.6 Sugar
Energy loss 53.8 15.0 9.1 D e Dryer, 4.3
in Boiler
Steam 442 135 9.4 Ul 6 uamsdnsrumslindsmzeivdos
Output Turbine
Sugar 15.3 11.5 -
Dryer
Process 193.9 222 4.1
Condenser 24.2 242 34.8
Energy loss 27.0 4.9 3.2
in Process
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RemeltSeason (%)
Energyloss in

Process, 13.6 Energyloss in
Bailer, 15.0

Condenser,

Steam
242

Turbine, 13.5

Sugar
Dryer, 11.5

Process, 22.2

U 7 uanedadnnslanassugvazatawiana

Off Season (%)
Energyloss in
Process, 5.3

Energy loss in
Boiler, 15.0

Steam
Turbine, 155

Condenser,
574

Process, 6.8

sun 8 LAAIFAFIWBNNTIENAII MW AL

mmg}maa:mm{wma wisouldldfieiassnsuaznis
oy (output and loss) leturi gmﬁﬂﬁm‘%mﬁuﬁﬂ%ﬁﬂ 15 %
favwleth 13.5 % eesauinaianay 11.5 % nszUaun1anae
222 % sznpanuioufinouiamsas 242 % Lm:gryL%’nﬁ
NITUIUMING® 13.6 %

ﬁaa’ﬂﬂqg}mawﬁ@ﬁwma wiswluldieTosdnsuazms
gayiiie (output and loss) lefuri gmLﬁﬂﬁLﬂéadﬁuﬁMaﬁﬂ 15 %
fowulesh 135 % nizaumInAR 68 % sHnzAAoud
nawawTas 57.4 % Lm:gtylﬁuﬁﬂizmuﬂﬁwﬁm 5.3 %

4.2 WSyUNgUaUURILTIINRITINIAAY Steam MU Flue gas

@399 3 §asnnTaUaAANNT 100 kg/hr

INMTENET BenUULLASasa LT aINEININSasuIALEN
§a71M3 100 kg/hr aougasluanefi 3 evmssoudfisums
8AANNTWTaINEINNSandnsleE Steam RauiuMslE Flue
gas WU 96adld Steam Tuda1 16.92 kg/hr uazdnld Flue gas
faslflusan 1,128 kghr iipuidudansdm Usinaudeiwdsnn
Soudolatinfilwanusenld 591 kg-Fuel / kg-Steam uazt/Sanas
\Waiwasmndasda Flue gas filwanuienld 591 kg-Fuel / kg-
Flue gas Aufluaniaouanuioudils (ilold Steam usz Flue

| e 2 2 o
gas lumslianuseuyiniu 3.03 m” uaz 523 m* ewdey

(ﬂ’li’ldﬁ 4 é’m’m’]iaummw’fu 225,000 kg/hr (Crushing rate
18,000 Ton cane / day)

Description Steam for Drying Flue gas for Drying

Mass flow rate 38,071 kg/hr 2,536,640 kg/hr

namsAnsIsufisunsaeanudwiamaimnsanda
m3lE Steam Wipurunsld Flue gas dausasluansed 4 das
mMIoUBaIWAINNdon 225 Tonhr  (a3nsAinden 18,000
Ton/day) Wui1 azdadld  Steam ludadszunms 38,071  kglhr
uazthld Flue gas dasldtosauszanm 2,536,640 kg/hr @9 Flue
gas “édeﬂLﬁﬂawaﬁUﬂlﬁuﬁaoﬂﬁi Lﬁadﬁl’m Flue gas ‘ﬁaanmn
wdasrniiialavihvianan 923,500 kg/hr [4]

o Y9 &
A1319N 5 Wisuifisunavasnsannnuauluisaings

Description Moisture 50% Moisture 40%
@1 Heating value 7,670 kd/kg 9,680 kJ/kg
FaInag

auFwAas 71.0 Thr 56.3 T/hr
Fawdedetalu

anuEwUdas 460,233 Tlyear 364,683 T/year
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NABIANNTUVBITNEINNSRsaIuEAI U190 5 1Hla
& o 9 o .
ANUTHAARIIN 50 %wb L8 40 %wb ¥ 1A Heating value
=N . 4, o o
LWNAKANN 7,670 kJ/kg Lilw 9,680 kJ/kg Fasganalw dasnsilen

BaWRINNEaLaAadann 60.4 T/hr wida 47.8 T/hr RUs=&nTaw

Description Steam for Drying Flue gas for Drying wisesrinifialewn 85%

Mass flow rate 16.92 kg/hr 1,128 kg/hr

Fuel / Heating 591 0.0887 4.3 Silanzvinanauunulasins

fluid Ratio kg-Fuel / kg-Steam | kg-Fuel / kg-Flue gas \Bowdsmndosfissndald 95,550 Ton/lJ

Heating Aria 3.03 m’ 5.23 m2 dehnndaslndalaiesld 215,895 Ton/1)
naa b elFns I (2 feeder) 16,000 kW

manowg suydguild Bunalailflumanaaluit 119.5 Tthr

6,480 T la19/d)
1,807 T las/il
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28,911,271 kWh/il
3.0 UM/kWh

a A a 1%
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¥ a { { a & @
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@ a a YR IRV
-ganpiivhlunindasidhey 40 °C Usinmmiana i nldifaiiu
q U

- atwnnd Flue gas 171 Heat Exchanger 160 °C RAGRVREIN RE et E G IRTEV R
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o d X
- goannf Flue gas 98970 Heat Exchanger 120 °C MnuldRntuanmynginih 86,733,812 /il
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Wr Ao wasuiteiuladh (Mw)

Pg Ao wasnuiesasindialwin (MW)

05 Ao wasmanuouiedasinifialesh (Mw)
0, Ao warnuanaouiinewawzel (MW)
Q¢ Ao wasomamuiaufidsesnin (MW)

Oue o wasnuieTasuandsuanudau (Mw)
Ow Ao wasnuildrmeih (w)

Qs A1 WRINWANMUTOBFURE (MW)

0, f1D WRIUAMNTUULHY (MW)

M,, fia mw%ummgmﬂﬂﬂ (%wb)

Mepqp A0 sammsszmoih (kgls)

1M, a0 sanmslnatinilon (kgls)

Ty do samm3lwalah (kgis)

g fia daMTIna Flue gas (kg/s)

me o sammslwadands (kgis)

Np fe Uszammwedasinuialeh (%)

=3 a N a 0,
ATppcrp 08 gARDUUANGIILTIREN (°C)

)

' . . 2
u fia ¢ Overall heat transfer coefficient (W/m K)
a & 4 a 1y 2
A Ao Aunuanlasunnutan (m)
a f
F A8 A1 fouling factor
& 3% o o
w Ao hniinuealag (kg)
fa WminweIlwqui (kg)
s fia Wafimudinaalumnday (%)
h fia fLawmal (kJ/kg)

A

PRV. fa Pressure reducing valve
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