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ABSTRACT

The improvement of the co-generation plant in sugar factories and selling
additional power to the national grid may be possible. This generates addi-
tional revenue in the sugar mills. The steam demand in process can be
minimized by secondary power production in the co-generation plant. The
secondary power production in the co-generation plant can be achieved in

KEYWORDS

High pressure bailers;
Falling filmevaporator (FFE);
Co-generation plant;
Vapour bleeding;
Sugar factory.

online process by employing extensive vapour bleeding system at the evapo-
rators for secondary heating of cane juice (85-110°C). The annual saving
achieved was Rs.11.00 million. Thisrequired an investment of Rs.6.50 mil-
lion, which had an attractive simple payback period of 8 months.
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INTRODUCTION

Thesugar industry isamgor consumer of thermal
energy intheform of steam for theprocess. Thesteam
consumers in the process are evaporators and juice
heaters (mixed juice, sulphited juiceand clear juice)™.
Out of the consumers, the evaporation which concen-
tratethejuicetypically fromabrix content of 10-11 to
about 55-60 brix consume the maximum steam. The
evaporators are multipleeffect evaporators, with the
vapour of onestage can be used asthe heating medium
inthe subsequent stages®S.

Intheolder millstheevaporatorsaretripleor qua
drupleeffect and thevapour fromthefirst effectisused
for the vacuum pans and from the second effect for
juicehegting. Theother requirementsweremet through
usageof exhaust steam. Whereasinthe modern sugar
millsefforts have been madeto reducethe steam con-

sumption. Thefollowing agpproach hasbeen adoptedin

the bailing housefor reducing the steam consumptionf.

e Increasing the number of evaporator effects, the
higher the number of effectsthe greater will bethe
steam economy which obeysthe Relliux principle.

e Extensive vapour bleeding the extensive use of
vapour coming out of different effectsof theevapo-
ratorsareto be used for juice heatersand vacuum
pans. The later the effect the better is the steam
economy inthe system(”8l,

Additionally, thefollowing aspectswereal so con-
sidered in thecane prepar ation section

» Ingdlationof heavy-duty shredders, to achievebet-
ter preparatory index (> 92+ as compared to the
conventional 85+) for cane.

> Installation of Grooved Roller Pressure Feeder
(GRPF) for pressurefeed tothemills. Thisallows
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Figurel: Themultipleeffect evaporators

for better juiceextraction fromthe cane.

> Instalation of Grooved Roller Pressure Feeder
(GRPF) for pressurefeed tothemills. Thisallows
for better juiceextraction fromthe cane.

» Lesserimbibitionswater addition, on account of
thebetter juiceextraction by the GRPF, resultingin
reduction of boiling house steam consumption.

> Inthispresent study authors had reported the de-
signand deve opment of an extensivevapour bleed-
ing system at the evaporators.

EXPERIMENTAL

Casestudy 1

Inthis casestudy pertainsto asugar mill of 2500
TCD; wherethe above approach hasbeen adopted at
thedesign sageitsdf, resultinginlower steam consump-
tion.

» Vapour bleeding from 11- or 111- effect for heat-
ing (from 35°C to 70°C) intheraw (or dynamic)
juiceheaters.

» Vapour bleeding from 1- effect for heating (from
65°C to 90 Oc) in the first stage of the sulphited
juicehester.

» Exhaugt geamfor heating (from90°C to 105°C) in
the second stage of the sulphited Juice heater.

» Exhaust steamfor heating (from 94°C to 105 Oc)
intheclear juice heaters.

» Exhaust steamfor heatinginthevacuum pans(C -
pans).

The specific steam consumption with suchasys-
tem for a2500 TCD sugar mill isabout 45-53 % on
cane, depending on the crushing rate. However, maxi-
mum steam economy isachieved, if the vapour from

thelast two effectscan be effectively utilizedin the pro-
cess, asthevapour would be otherwiselost. Also, the
load on the evaporator condenser will reduce drasti-
cdly.

Case study 2

In 22500 TCD sugar mill, the extensive use of
vapour bleeding at evaporators was adopted at the
design stageitself. The plant has a quintuple-effect
evaporator system. Thissystem comprisesof:

e Vapour bleedingfromtheV-effect, for heating (from
30°C to 45°C) inthefirst stage of the raw juice
hester.

e Vapour bleeding from the I V-effect, for heating
(from 45°C to 70°C) in the second stage of the
raw juice heater.

e Vapour bleeding from the ll-effect, for heatingin
theA-pans, B-pansand first stage sulphited juice
hester.

e Vapour bleeding from the 1-effect, for heatingin
the C-pans, graining pan and second stage of
sulphitedjuice heeter.

o Exhaug steamfor heatingintheclear Juice heater.
However, to ensurethe efficient and stable opera-

tion of suchasystem theexhaust steam pressurehasto

bemaintained uniformly at an averageof 1.2-1.4 ksc.

Inthisparticular plant, thiswas being achieved,
through an el ectronic governor control systemfor the
turbo-aternator sets, in closed |oop with the exhaust
steam pressure. Whenever, the exhaust steam pressure
decreases, the control systemwill send asigna to the
alternator, to reduce the speed. Thiswill reduce the
power export to the grid and hel p achieve steady ex-
haust pressureand vice-versa

" CHEMICAL TECHNOLOGY

Hn Tndéan g%wumé



64 Development of an extensive vapour bleeding system

CTAIJ, 5(1) June 2010

Full Paper =
RESULTSAND DISCUSSION

Many energy efficient sugar mills, epecidly those
having commercia cogeneration system, haveadopted
thispracticeand achieved tremendous benefits. There-
duced steam consumptioninthe processcanresultin
additiona power generation, which can beexportedto
thegrid.

Benefits achieved

At 2500-2700 TCD: 41% on cane
At 2700-2800 TCD: 40% on cane
At 2800-3000 TCD: 39% on cane
At 3100 TDC and above: 38% on cane

Thus, the specific seam consumption (% on cane)
islower by at least 7%. Thismeansasaving of 3.5% of
bagasse percent cane (or 35 kg of bagasse per ton of
canecrushed).

Financial analysis

Theannual benefit on account of sale of bagasse
(@ Rs.350/- per ton of bagasse and 120 days of op-
eration) worksout to Rs.4.50 million. Thisproject was
ingtalled at thedesign stageitsdlf. Theactua incremen-
tal investment over the conventional system was not
avalable.

Inanother sugar mill of 5000 TCD, thesameproject
was implemented. The annual saving achieved was
Rs.11.00 million. Thisrequired aninvestment of Rs.6.50
million, which had an attractive s mple payback period
of 8months.
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Figure2: Thefallingfilm evaporators

CONCLUSION

Thisisoneof the methodsto reduced steam con-
sumption inthe processcan result in additional power
generation, which can be exported to the grid. This
method wasimplemented inasugar mill of 2500 TCD
and the annual saving achieved wasRs.4.50 million.
Thesameproject wasa soimplementedin another sugar
mill of 5000 TCD and theannua saving achieved was
Rs.11.00 million. Thisrequired aninvestment of Rs.6.50
million, which had an attractive smple payback period
of 8 months.
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