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Abstract :

Bagacillo separation from unscreened juice is
carried out at mill station using 0.5 mm opening
rotary juice screen. Due to increasing trend of much
higher quantities of bagasse of more fine nature
entering into mixed juice it is felt necessary to remove
these fine bagacillo particles to the maximum extent
possible. Studies were undertaken using a prototype
rotary screen in order to reduce the bagacillo entering
into clarification house. For this purpose a prototype
rotary screen having 0.15 mm opening was installed
at milling station. The screened juice resulted from
0.5mm opening screen was delivered to this screen
and frequent chocking of screen and higher juice
carry over was observed. Hence it is decided to use the
same screen after primary heating of mixed juice. In
order to achieve screening of hot mixed juice the same
screen was installed after primary juice heater and
before juice sulphiter. Increased temperature of
mixed juice say upto 70-75 deg. C helped to achieve
higher screening efficiency and chocking problem is
alsoreduced.

This paper highlights the installation details,
operational details, data collected at a prototype
screen and advantages of hot juice screening of
mixed juice.

Keyword: Unscreened and screened mixed juice,
hot juice, Rotary Juice Screen, bagacillo, fibre, cost
economics.

Analytical method used:

*ICUMSA Method No. GS7-13 (1994) — The
Determination of Sugarcane Fibre in Juice, Mud
and Filter Cake by a Filtration Method

ICUMSA Method No. GS 1/3-7(1994) - The
Determination of Sugarcane Colour of factory
intermediates

Introduction:

At the outset, thanks to my mill engineer
colleagues, sincerely appreciating their consistent
and best efforts to maximize the P.I. of prepared
cane indeed for the good reason and with the good
intention of further improving mill extraction
performance and surely which is “A need of the
Time”.

However it is being observed that well
prepared cane with the long thread like formation of
fibre at cane preparatory device for rupturing of

cane cells is already a story of the past; more and
more powdered dust like formation of fibre is
unintentionally and unavoidably found to be
occurring in almost all sugar factories. It is later
observed that higher quantity of this fine fibre is
found to be escaping through 0.45/0.5 mm wedge bar
opening which indeed is a universally accepted /
opted norm of wedge bar gap by sugar industry all
over world. This resulted into creating serious
processing problems at clarification house as well as
causing mechanical problems like choking at pumps,
juice heater headers and at wide gap PHE. The
problem was found further aggravated when these
fine light weight fibre particles started appearing in
clear juice the phenomena which was very rarely
observed in earlier times so much so that the final
product white sugar is also found containing these
fibre particles thus seriously deteriorating the
quality of plantation white sugar due to fibre
contamination.
Description and operation of hot - raw juice
screening system using Rotary drum screen:

Cylindrical rotary screen fabricated in
stainless steel construction and is fitted with rim
located on either end for mounting the entire drum
on trunnions. The screening area comprises of
cylindrical shape stainless steel 150 micron opening
screen supported by perforated screen in stainless
steel to form a rigid cylindrical shape rotary screen,
which forms an integral part of the rotating drum.
Towards the driven end of the drum the driving
sprocket is rigidly fixed on output shaft of gearbox
and connected to driven sprocket mounted on
rotating drum to transmit the power through heavy-
duty chain arrangement. Thrust roller fitted at the
non-drive end absorbs the lateral thrust developed
by inclined rotating drum. The motor is suitably
covered to protect the same from splashing of juice.
The entire assembly of the drum along with its
trunnions is rigidly mounted on rugged Mild Steel
fabricated frame for mounting the equipment in the
clarification house or suitably located at other
positions. Spray nozzles are fitted on piped header
to cover the entire length of screen.

The features of automatic washing using
hot water comprises of high head pump, nozzle
header, automatic timer etc.

* TCUMSA' FIBRE-CAN READILY AVAILABLE WITH US
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The main requisite for this Hot raw juice
Rotary Screen is that —

a) Thehot raw juice after heating upto 70 to 80

Deg. C at raw juice heater should flow to

Rotary Screen as far as possible by gravity

flow and by re-pumping if site situation does

not permit for a gravity flow.

In a normal milling plant the feed juice
temperature is much below 35 — 40°C and hence the
total Rotary juice screen assembly is of “open”
feature, i.e. top and discharge end drums are open to
atmosphere.

However, considering the temperature of
hot juice at 70-80°C, it is essential to provide Rotary
Screen with our unique feature of “totally enclosed”
arrangement to avoid heat losses and to prevent
subsequent reduction in temperature of screened
juice.

In order to prevent escaping of vapours the
Rotary Screen is provided with totally closed bolted
top cover and totally enclosed feed and discharge end
drums. In addition to totally closed construction of
Rotary Screen it is essentially required to provide
lagging followed by aluminum cladding to all
stationary parts of Rotary Screen to avoid heat loss.
Hot raw juice screening :

Hot juice resulting from raw juice heaters i.e. shell
and tube type, plate type heat exchangers and Direct
contact type heaters containing suspended fibre
particles is fed to hot raw juice screening system.
Screened raw juice from rotary screen is collected in
slopped bottom trough for onward transferring
directly to juice reaction vessel (sulphitor or
defecator) or in some cases is collected in receiving
tank by gravity for onward pumping of hot juice for
sulphitation or defecation process. The fibre /
suspended matter separated at hot juice rotary
screen is discharged into the mud tank again by
gravity or collected in slurry preparation and this
bagacillo slurry is pumped to mill station after 2™
mill.

Data collection and Interpretation:

Over a pretty long period of time since 1997
till this date more than a thousand analyses at
various Rotary Juice Screen installations were
carried out and data was compiled with respect to
fibre content of unscreened mixed juice and the
residual fibre content in the screened mixed juice.
Universally followed ICUMSA method of GS7-13
(1994) — Accepted, was used for fibre content
analysis. The data collection was done at the Rotary
Juice Screen installations at various factories
having same wedge bar opening of 0.5 mm and
during the very first season of commissioning.

Since the Rotary Juice Screen was new there
was no question of any likely rounding off of sharp
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edge of wedge bar and also no reason for the wedge
bar gap getting widened which occurs only after a
long service period of Rotary Juice Screen caused
due to normal wear and tear.

The data was broadly divided into three “5-
YEAR” time zones and is tabulated below.

Table No. 1
Sr. “5-year” % fibre content in the
No. time zone screened mixed juice
1 2000-2005 0.135 to 0.150
2 2005-2010 0.150 to 0.165
3 2010-2015 0.180 to 0.230

The above findings are irrespective and
independent of fibre content in the screened mixed
juice which varied 0.8% - 1.2%. This clearly indicates
the increasing trend and growing tendency of fine
powder/dust formation at cane preparatory device.

Table No. 2
Data collected at Prototype Rotary Juice
screening system during operation of hot raw
juicerotary screen.

I 1I
Sr Bagasse in screened | Bagasse in screened
No. juice afer 1% stage [mixed juice afer Hot
Rotary Juice Screen| dJuice Screening
(0.5 mm opening) |(150 micron opening)
% on oven dry basis | % on oven dry basis
1 0.175 0.0042
2 0.195 0.0036
3 0.160 0.0081
4 0.165 0.0053
5 0.168 0.0045
6 0.158 0.0065
Average 0.170 0.0063

Bagasse separation across hot raw juice screening
=1-1II=0.170% - 0.0063%
= 0.164% unscreened juice
Total separation efficiency across hot juice
screning process =96.47 %

Data collected at Prototype Rotary Juice
screening system during operation of hot raw
juice showing colour reduction after
screening.
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Table No. 3
A B Colour reduction of hot raw juice after screening is
S Color of unscreend | Color of screend observed in the range of 2000 to 3000 IU.
No. hot raw juice before| hot raw juice after
Rotary Screen Rotary Screen Advantages of hot raw juice screening:
IU) (0.150 mm opening)
(Iu) 1.  No contamination of sugar crystal due to fine
1 19500 16200 , fl}{bge. . lour b 2000
. eduction in hot raw juice colour to
2 18600 15670 3000 TU. . Y
3 17800 15320 3. No downtime — as there are No any pressure
arts.
4 18020 14900 4. 1]%ue to totally closed and insulated hot surface
5 17950 16050 - no heat loss due to radiation or by self
6 18630 15090 evaporation.
Average 18417 15538

Figure No. 1

Installation of Rotary Juice Screen for
hot raw juice screening

Bagacillo discharged from screen
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Table No. 4

Cost economics of Totally Closed Rotary Juice Screen using 0.15 mm opening

for hot raw juice screening

Revenue gained by collecting additional bagasse @ 0.164 % mixed juice on oven dry basis at
hot raw juice screen based on data collected at a 5000 TCD plant - presented at Table No. 2

stage Rotary Juice Screen having 0.5 mm opening.

Base

1. | Total Annual cane crushing 7.5 lac tons

2. | Plant crushing capacity 5000 Tons/day

3. | Number of crop days 150

4. | Specific steam consumption of power house turbine 5.5 Ton per mW

5. | Steam generation per ton of bagasse 2.5 Ton

6. | Electric power tariff Rs. 5,700/ - per mWh.
Calculations

1. | Residual bagasse content in screened mixed juice at 1* 0.17% screened mixed

juice on oven dry basis

2. | Residual bagasse content in screened hot raw juice after 0.0063 % screened
Rotary juice Screen having 0.15 mm opening. mixed juice on oven dry
basis
3. | The reduction in residual bagasse content in mixed 0.164 % screened
juice mixed juice on oven
dry basis
4. | For the sake of simplicity of calculations let us consider 100
mixed (hot raw juice) juice % cane as
5. | Hence the reduction of bagasse content % cane 0.164 % cane on oven
dry basis
6. | Let us consider moisture % mill bagasse as 50%
7. | Additional mill bagasse % cane 0.328 % cane
8. | Quantity of additional mill bagasse per day = 0.328 x 5000 / 100
= 16.4 Ton per day.
9. | Quantity of more steam generated by additional =164x25
bagasse per day = 41 Ton/day.
10. | Additional electricity generated =41/5.5
= 7.45 mWh/day.
11. | Revenue gained by generating more electrical power = 7.45x 5700

= Rs. 42,465/ - per day.
= Rs. 63,69,750/ -

per season of

150 crop days

Forever recurring gain every season

Rs. 64.00 Lacs

Forever recurring gain every ton of cane crushed

Rs. 8.5/-
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