. VRL AUTOMATION
.~ ENGINEERING &
. PROJECTS PVT LTD

VERTICAL CONTINUOUS VACUUM PAN
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< The essential technology advance
in the crystallization of sugar was
the introduction of Continuous
Vacuum Pan for boiling the
Massecuite.

<  With introduction of Continuous
Pan, entire Process house
operations in the Sugar Mill
becomes truly continuous.

< Crystallization of the sugar is the
decisive technological step to
recover the sucrose dissolved in the
thick juice.

< Thesugaryieldis determined in the
first place by the molasses purity,
which in turn is subject to the
quality of crystallization (pan
boiling).
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UNIQUE FEATURE OF VRL VERTICAL CONTINUOUS VACUUM PAN:

+ The Vertical Continuous Vacuum Pan from VRL addresses all the disadvantages that exist in the horizontal
type continuous vacuum pans. Its performance is far superior to that of horizontal continuous pans.

+ This Vertical Continuous Pan is user friendly, simple to operate helping in better exhaustion and uniform
crystal size.

+ Each Chamber of the Pan is provided with Top Mounted Mechanical Circulator, associated with suitably
designed Seals to avoid Vacuum leakage through gland.

+ Use of Top Mounted Mechanical Circulators, coupled with low hydrostatic head in the pan facilitate the use of
low Temperature & low Pressure Vapor from Evaporator later Bodies (such as Evaporator 3rd effect or 4th
effect vapor) for Pan Boiling.
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As a result of improved exhaustion, the molasses
purities are reduced helping in minimizing
recirculation of Solids. This helps in reducing
Massecuite % Cane, finally improving the Pan
Station Capacity & Reducing Steam Consumption.

Reduced Molasses Purities apart from minimizing
solid recirculation will also result in increasing

Sugar recovery.

Reduced coefficient of variation in crystal size to
less than 30%.

While the entire system is continuous and
instrumentally operated, the advantages of batch
vacuum pan are inbuilt in to the process (especially
in terms of low coefficient of crystal size and
reduced molasses purity).

Massecuite level above top tube plate of each
compartment is limited to a maximum of 300mm,
leading to lower Hydrostatic head. This along with
the effect of Mechanical agitator will greatly help in
circulation of Massecuite at higher Velocities
through the tubes, resulting in higher Heat
Transfer Coefficient and higher rate of
crystallization.

The use of Movement Water is totally eliminated in
Vertical Continuous Vacuum Pan, resulting in
improved Steam Economy in Pan Station.

As the Pan is modular in Construction & each . ‘ '*' F q "II (i ‘1
compartment is independent from the other, any " 1} -I' i y rﬁ:

one Compartment can be by-passed for cleaning |
while the other Compartments are still in
Operation. This feature helps in cleaning each
compartment individually without stopping entire

Pan.

VRL Vertical Continuous Vacuum Pan is Stand-
alone Vertical Cylindrical Shaped Equipment
which occupies very less floor area.

Stand-alone feature of Vertical Pan eliminates the
need of Structure & Building, generally associated
with horizontal Continuous type or Batch type
Pans.

Energy efficient Split Condenser with Ejector,
supplied along with this Vertical Continuous Panis

unique in Design, requiring less Water & Power,
resulting in Electrical Energy Conservation &
reduced load on Cooling Tower or Spray Pond.

‘ ;




VRL VERTICAL CONTINUOUS VACUUM PAN IS FULLY AUTOMATED WITH
DISTRIBUTED CONTROL SYSTEM WITH FOLLOWING FEATURES:

< LIQUOR FEED CONTROLTO EACHCHAMBER:

+ Massecuite Brix inside each compartment is measured using Microwave based Brix Sensor & Transmitter.
Load in ampere on Mechanical Circulator is also monitored. These 2 signals will be processed by PID loop in
DCS & accordingly the feed of liquor to each compartment is controlled.

<+ LIQUORFEED LINE PRESSURE CONTROL:

+ As the liquor flow to each chamber is controlled using control valves based on Brix loop, there are chances
that the feed pipe line may get pressurized & damaged. Hence Pressure in feed line to Pan is maintained
within safety limit by regulating Screw Pump speed using VFD.

<+ SEED FEED RATIO CONTROL:

+ Total liquor flow to all the Compartments of Vertical Pan is measured using Electromagnetic Flow-meter.
Seed flow set point is derived from liquor Flow on ratio basis. Seed flow to the 1st Compartment is regulated
by controlling the speed of Seed Pump (Flap Type) using VFED. The flow of Seed is measured using
Electromagnetic Flow-meter to make sure that ratio is maintained between liquor Flow & Seed Flow.

<+ SEED RE-CIRCULATION CONTROL:

+ When the process value of Seed Flow rate falls below the minimum Set Value, the re-circulation valve is
proportionately controlled to avoid jamming at seed pump.
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<+ CALENDRIA VAPOR CONTROL:

+ Calendria Vapor Pressure is monitored & Steam flow
to each Calendria is controlled to maintain set Vapor
pressure.

+ PAN VACUUM CONTROL:

+ The vapor from each Chamber is connected to a
common Vapor header leading to the Condenser.
Control valves are provided between each Chamber
& the Vapor Header to isolate any Chamber for
Cleaning, when all other Chambers are in Operation
without effecting the Vacuum. The Vacuum in the
Header is monitored & injection Water to the Split
Condenser & Ejector is Controlled. To optimize the
water consumption Condenser Tail pipe temperature
is monitored & water control is fine tuned
accordingly.

< OPERATION OF ALLMOTORS:

+ The Smart Motor Control Centre is provided along
with Electrical & Automation Package & all the
Motors operations are Controlled & Monitored from
DCS.

+ THE FOLLOWING PARAMETERS ARE
MONITORED IN DCS

+ Allchambers and calendria Temperature & Pressure .
+ Condensate Flow
+ Rinsing water Flow

+ Seed Temperature.
< HISTORY TRENDS AND REPORTS:

+ For all the process variables History trends are
generated and Reports are available on Hourly, Shift
& Daily & on Continuous or on-demand basis.

< ALARMING WITHHOOTER:
+ Alarmswill be activated for the following
Feedliquor tanklevel Low/High.
Seed tank level Low/High.
Vaccum Low.
Liquor flow Low.
Condensate flow Low.

Instrument Air pressure Low.
Motor Load High .
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ADVANTAGES OF VERTICAL
CONTINUOUS VACUUM PAN FROM VRL:
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Improved Exhaustion.

Use of low Temperature & low Pressure Vapor.
Facility to incorporate Mechanical Circulators.
Reduced hydrostatichead.

Improved heat transfer coefficient.

Improved Steam Economy.

Reduced Molasses Purities.

Reduction in Solid Re-circulation.

Increased Crystal Yield.

Low co-efficient of variation in crystal size.
Total elimination of movement water.
Elimination of Structure for Pan.

Noneed for building & occupies less floor area.

Cleaning of individual compartments by
choice without stopping the pan as a whole.

Reduced Power consumption at Condensing &
Cooling Station, due to special features
associated with Split Condenser supplied
along with this Pan.

Fully Automated Pan with Distributed Control
System.

No Jamming of tubes and settling of
massecuite inside the pan even when the
power supply fails for a prolonged period.

‘
J

VRL AUTOMATION ENGINEERING & PROJECTS PVT LTD

UNIT : I UNIT : I
A-170,4™ CROSS, 1" STAGE, NO.27,ANTHARASANAHALLI,
PEENYA INDUSTRIAL ESTATE, 1" PHASE, INDUSTRIAL AREA,
BANGALORE-560058 NH 4, TUMKUR, INDIA

PH: 080-28399360, 28393650 FAX: 91-80-28379077 www.vrlautomation.com
E-MAIL : info@vrlautomation.com
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