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171.341

Total Sugarcane Production,    348.384 millionTonnes
Season 2013-14
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Sugarcane Production ( Sub-tropical ) ,
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Sugarcane Production ( Tropical ) ,
171.341 million Tonnes
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329

199

TOTAL NO OF SUGAR FACTORIES IN OPERATION  528

TROPICAL REGION

SUB-TROPICAL REGION

5National Sugar Institute, Kanpur, India



15.87

8.51

Total Sugar Production,24.38 million Tonnes 
in season 2013-14

TROPICAL

SUB-TROPICAL
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 Sugarcane contains around 70% water in it
 It will be sufficient to carry out various unit

operations in sugar process
 Even surplus water will be available after 

various unit operation
 Most of the sugar factories use fresh water

in addition to water available in sugarcane
 Huge waste water generation
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1 . Water          69 to 71 %
2.  Sucrose      12 to 15% 
3.  Fibre 12.5 to 15%
4. others         02    to  03% 

Reducing sugars, other organic 
materials, ash and waxes etc.

8National Sugar Institute, Kanpur, India



 INPUT
1. Sugarcane
2. Fresh water             5 to 20 % on cane
3. Others

 OUTPUT
1.Sugar                          10 to 11%
2.Bagasse                     28 to 32 %
3.Final molasses        4.5 to 5.0 %
4.Waste water             20 to 35 %
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 SUB-TROPICAL REGION
1. Fresh water consumption in one season   

by all sugar factories ( 199 ) is estimated  about 
18.5 million cubic meters

 TROPICAL REGION
1. Fresh water consumption in one season by all 

sugar factories ( 329) is estimated about
14 million cubic meters

 Total fresh water consumption in one season in          
sugar industry in India is estimated around 32.5 
million cubic meters
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 To develop model Condensate Conservation
and Management System to minimize fresh 
water requirement

 To collect the data on condensate utilization
and fresh water usage

 To analyze waste water and condensate 
available from various streams

 To develop appropriate technology for 
treatment of waste water and condensate
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 Quantity of sugarcane                    100     MT
 Quantity of water (70%)                 70       MT
 Water added                                        35       MT       105MT
1. Water loss in bagasse 15        MT
2. Water loss in molasses                    0.6      MT
3. Water loss in press cake                  2.5      MT
4. Water loss in sugar                            o.004 MT      18.1MT
5. Water evaporated                              81.0   MT
6. Water in syrup                                     6.5      MT
7. Water loss due to flashing              1.0      MT
8. Net hot condensate available       80      MT
9. Hot condensate used in process  60      MT
10. Excess hot condensate                      20     MT
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16.56 TPH

5.30 % Cane

20.01 TPH

6.40% % Cane

9.04 TPH 1.70 TPH

2.89 % Cane % Cane

20.23 TPH

6.47 % Cane 593.32

40.24 TPH 189.86%

12.88% % Cane

602.36 TPH 9.04 TPH 602.36 TPH

192.75% % Cane 1.50
% Cooling 

water

192.75% % Cane

79.48 TPH 89.55 TPH 89.55 TPH 5.30 TPH 13.56 TPH 0.00 TPH

25.43% % Cane 28.66% % Cane 28.66% % Cane 1.70% % Cane 4.34% % Cane 0.00% % Cane

277.44

42.39 TPH 7.95 TPH 95.38 TPH 10.60 TPH

13.56% % Cane 2.54% % Cane 30.52% % Cane 3.39% % Cane

156.31

50.02%

0.95 TPH 23.84 TPH 4.34 TPH 42.39 TPH 95.38 TPH 0.00 TPH 1.70 TPH

0.31% % Cane 7.63% % Cane 1.39% % Cane 13.56% % Cane 30.52% % Cane 0.00% % Cane 0.54% % Cane

168.60

53.95%

 NATIONAL SUGAR INSTITUTE -KANPUR, COLD WATER RECIRCULATION

1000.00 Ton   UGR capacity

320.00 % Cane

Toilet, wash besin & for Colony 

gardening

Excess Cold water from UGR to 

Lagoon 0.54

MAKE UP WATER 

FROM UGR

Laboratory water

TPH

Treated ETP water to lagoon % Cane

Cold water 

    25 Deg.C

MILL BEARING HELICAL GEAR MILLS DC MOTOR MILLS SHREDDER

 EVAP LOSS

CANE CUTTER MOTOR

88.78%

Final molasses cooling BOILER FEED WATER PUMP TG SETS DG SETS

CANE CUTTER BEARING

AC COOLING WATERSED ACC. PANEL AIR BLOWER/AIR COMP. VACUUM PUMP SULPHUR BURNER VERTICAL XLR  C/FS. MACHINE

L
a

g
o

o
n

Cooling
Tower

Cold Water OH 
Tank

Excess Cooled
Condensate UGR
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 PANS      ( 27.5 MT )

JUICE HEATER  ( 15.706 MT )

EVAPORATOR ( 45.178 MT )

E

X

C

E      EL.18 Mtr.

 S

 S M.O.L PREP.& R.F CAKE WASHING  ( 7.988 MT )

PANS & MOL CONDITIONERS  ( 2.75 MT )     EL.18 Mtr.

W SHW WATER,SUGAR MAGMISING & MELTING  ( 8.25 MT )           

A

T 4.95 MT

E 0.275MT

R

   (22.094 MT )

  9.35 MT

TO COLD

OH TANK

SU LPU R  B U R N ER

31.25 MT A IR  C OM P.

Drip Loss 0.4419 MT V A C U U M  PU M PS

M V C 'S

              9.33 MT A IR  B LOW ER

 

        21.652 MT  

 

EL.-1.5 Mtr. EL.-1.5 Mtr.

 

  

 

        FOR MACERATION (40.7 MT)

PROPOSED WATER MANAGEMENT AT 2500 TCD PLANT

BOILING
HOUSE
CONDENSATE

TANK 

HOT

WATER
UGR

( 160 Cu.M )

COLD

WATER
UGR

( 300 Cu.M )

COLD
WATER   

SERVICE 
TANK

BOILR HOUSE

MILL
HOUSE

BOILING
HOUSE

COLD
WATER  

RECEIVING

TANK

POWER
TURBINE

9.33 MT EXCESS  

WATER  i.e approx 8 
% on cane 

MIS REQ.AIR COMP

Double Effect 
Cooling Tower

Cooling Tower
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10.10 % on cane
10-12 % on 

cane

21-29 % on cane

1.5 on cane

1% on cane

Flash out

81-85 % on cane

2.5-2.8% on cane

Blow down

2-3% on cane

 Recycling 5% on cane Live Steam

Excess Condensate (15-20 % on Cane)

To WTP ( 14 -22 % on Cane )

Sugar (0.004-0.007 % on Cane)

Crystallizer & centrifugal

Pan boiling

Evaporation / Wind Losses Condenser

Cooling 

Tower/Spray Pond

Molasses (0.55 - 0.60 % on 

Cane)

Cooling tower

Quinuple effect Evaporator
Vapour Condensate                   

( 70-75 % on cane)

Sewage Treatment

Juice Heaters Domestic
2.50 % on cane

Clarifier
2-3% on cane steam losses

Flue gases

Filter Ash quenching

Turbine

Surface condensor

Press Mud 2.5-3.0% on cane

Blow down 5-6% on cane

MOL Evaporator / Juice heaters cleaning
3.0-3.5 % on cane

5-15 % on cane

Laboratory
0.5-0.6 % on cane

Mill Bagasse

Mill & Turbine Cooling
Drift & evap. Losses

1.50 % on input

ETP 
Cane

Plant wash
1-1.50 % on cane

 Water flow chart in  Maharashtra Sugar factory                                                                                                                                 Annexure-3

Raw water from Bore well, river & 

Irrigated Water 
Water Treatment

0.5-0.6 % on cane
Total load on ETP 24-36 %  on cane

Boiler
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10.10 % on cane
10-12 % on 

cane

29-40% on cane

1.5 on cane

1% on cane

Flash out

88-90% on cane

2.5-2.8% on cane

Blow down
2-3% on cane

Live Steam

Excess Condensate (15 - 20 % on Cane)

To WTP ( 18-25 % on Cane )

Sugar (0.004-0.007 % on Cane)

Crystallizer & centrifugal

Pan boiling

Evaporation / Wind Losses Condenser

Cooling 

Tower/Spray Pond
Molasses (0.55 - 0.60 % on Cane)

Cooling tower

Quinuple effect Evaporator
Vapour Condensate                   

( 75-80 % on cane)

Sewage Treatment

Juice Heaters Domestic
2.50 % on cane

Clarifier
2-3% on cane steam losses

Flue gases

Filter Ash quenching

Turbine

Surface condensor

Press Mud 2.5-3.0% on cane

Blow down 5-6% on cane

MOL Evaporator / Juice heaters cleaning
3.0-3.5 % on cane

8 - 20 % on cane

Laboratory
0.5-0.6 % on cane

Mill Bagasse

Mill & Turbine Cooling
Drift & evap. Losses

1.50 % on input

ETP 
Cane

Plant wash
1-1.50 % on cane

Water  flow chart  in Tamilnadu Sugar factory                                                                                             

Raw water from Bore well, river & 

Irrigated Water 
Water Treatment

0.5-0.7% on cane
Total load on ETP 28-37 %  on cane

Boiler
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11.60 % on cane

30-52% on cane

1.5 on cane

1% on cane

Flash out

88-92% on cane

2.5-2.8% on cane

Blow down

2-3% on cane

Live Steam

Excess Condensate (18 - 25 % on Cane)

To WTP ( 22 -32 % on Cane )

1.50 % on input

2.50 % on cane

Bagasse

Cane

Mill

MOL

Domestic

Crystallizer & centrifugal

Vapour Condensate                   

( 77-86 % on cane)

Molasses (0.55 - 0.60 % on 

Cane)
Sugar (0.004-0.007 % on Cane)

Condenser

Cooling 

Tower/Spray Pond

Evaporation / Wind Losses

Quinuple effect Evaporator

Pan boiling

Cooling tower

Blow down 5-6% on cane

Evaporator / Juice heaters cleaning
3.0-3.5 % on cane

Press Mud 2.5-3.0% on cane

Juice Heaters

Clarifier

Filter

2-3% on cane steam losses

Flue gases

Turbine

Ash quenching

Total load on ETP 30-42 %  on cane

water  flow chart  in Uttar pradesh Sugar factory                                                                      

Sewage Treatment

Surface condensor

8 - 30 % on cane

Water Treatment
Raw water from Bore well, river & 

Irrigated Water 

Laboratory

Plant wash

Mill & Turbine Cooling

0.7-0.8% on cane

ETP 
1-1.50 % on cane

0.5-0.6 % on cane

Drift & evap. Losses

Boiler



 Maharashtra
raw water- 5 to 10 %
waste water – 14-22%

 Tamil Nadu
raw water  - 8 to 20%
waste water – 18 to 25%

 Uttar Pradesh
raw water  - 8 to 30%
waste water – 22 to 32%
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WATER SAMPLE pH TDS
ppm

CONDU
CTIVITY
μS/cm

COD
ppm

TSS
ppm

BOD
ppm

CONDENSATES 7.29 -
8.29

75 - 130 150 - 160 190 - 251 160 - 300 75 - 110

WASTE WATER
( ETP inlet )

5.0-6.0 550 - 2700 740 -
2000

700 -
1200

200 - 800 200 -
450

TREATED WATER
( ETP outlet )

6.8 – 8.9 270 - 1830 390 -
1000

190 - 450 110 - 500 84 - 200

FRESH WATER 7.0 – 7.94 140 - 570 250 - 500 14 - 85 11 - 350 3 - 35



 Closed loop re-circulation of cold/ hot water 
has  reduced the water loss thus reduction in  
fresh make-up water. 

 Reuse of cold  treated condensate for 
Industrial and Domestic application has 
reduced the fresh water requirement

 Use of surplus cold condensate  for gardening 
and agriculture has saved fresh water

 Enable to achieve the norms of CPCB for 
Sugar Factories 
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CPCB
Guideline

to  17 highly polluted 
industry including 
Sugar:
Online monitoring of 
flow, pH, COD, BOD, T
SS.
Transmission of online 
data so generated to 
SPCB/PCC and CPCB.
Regular maintenance 
and operation with 
facility of online 
calibration.

Courtesy: CPCB



Courtesy:: CPCB



Courtesy: CPCB



Source: Alicat.comSource: Piping engineering .com



 BOD is a biochemical reaction, measures oxygen
equivalent of aggregate organic matter and only
biodegradable organic matter is oxidized. Take 5
days (200C)/ 3 days(270C).

 In COD organic matter is oxidized
chemically, measures both biodegradable and
non-biodegradable organic matter. Take 2 hrs.

 In TOC organic matter is combusted, measures
both biodegradable & non-biodegradable
organic matters. Take 5-10 minutes.



Source: Understanding Laboratory wastewater test: ORGANIC, University of Georgia



Courtesy: Forbes Marshal

Based on Lambert-Beer’s Law



• In-spite of the progress of optical spectroscopy
system , there are still some limitations:

• Affected by surrounding condition variation, vibration
, radiation change & temperature changes

• Its Optical Fiber, which are susceptible to bending
, twisting & crushing problem which may alter
calibration

• Cuvettes need to be very high standard, otherwise
that will absorb photon in the UV region.



TOC will not determine which particular
Compound are present, instead TOC will inform 
the user the sum of all organic Carbon within
these compound.

TOC is useful for process control &
Regulatory compulsion.

TOC analysis offered today are either
combustion method or low temperature
oxidation method.
For Industrial waste effluent, Combustion
Technology(6800 C) is preferred because
particulates, chlorides and tough to oxidize
compound are the type of changing matrices
that the combustion oxidation technology
was design to handle.



 One is Flow (millions gallons/day) and the other is
concentrations (mg/L or ppm).Concentrations tells how
much of a substance (i.e mg of BOD) is present in a known
volume of waste water (e.g 1 liter). However, concentration
isn’t the whole story since it does not tell how much (i.e mass
or weight) of a substance is going down to drain-commonly
referred as loading.

Flow  x Concentrations x 8.34 (weight of 1 gallon of water)= Lbs/day 
(Loading).

PLANT A: (1.0MGD)(250 ppm)(8.34)= 2085Lbs/day

PLANT B: (0.05MGD)(1000ppm)(8.34)= 417Lbs/day



Source: Swan Environmental pvt ltd



 Development of appropriate treatment 
technology for surplus condensates to use 
treated condensate for other useful purposes.

 Zero discharge from sugar Factories.
 Zero fresh water consumption.
 TOC analysis as a substitute for BOD & COD 

analysis in regulatory requirement. 

36National Sugar Institute, Kanpur, India



National Sugar Institute, Kanpur, India 37

SAVE WATER

SAVE WATER

SAVE WATER

SAVE WATER
AND

SAVE WATER

THANKS


