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Objectives 

1. Present modeling of a sugar cane factory 
ǳǘƛƭƛȊƛƴƎ {ǳƎŀǊǎϰ ōŀǎŜŘ ƻƴ [!{¦/! ǎǳƎŀǊ ƳƛƭƭΦ 

2. Discuss factory modification to reduce steam 
usage.  

3. Compare the different boiling schemes for 
improvement of raw sugar color. 



{ǳƎŀǊǎϰ ƛǎ н ǇǊƻƎǊŀƳǎ 

1. MS Visio for the graphical interface. 
2. Sugars for calculations. 
  

Visio communicates with Sugars using ActiveX 
Technology. 



Other Software Programs 

ÅASPEN 
ÅCHEMCAD 
ÅHYSIM 
ÅHYSYS 
ÅPROISM 
ÅSUPERPRO DESIGNER®(1) 
ÅAll these program are capable of material and 

energy balances, but they are not specific for 
sugar mills and refineries. 



 

{ǳƎŀǊǎϰ ŦƻǊ ²ƛƴŘƻǿǎϯ(4) 

 
×is used to model sugar factories and 

refineries. 

×has successfully modeled thousands of sugar 
processes since it was introduced in 1986. 

×is a reliable program that is used by sugar  
companies and engineering firms to improve 
existing factories, or to design new ones. 

×is the most widely used program in the world 
for modeling and simulating sugar processes. 



1. Daily  manufacturing and quality report. 

2. All turbine steam rates & installed hp. 

3. Equipment performance data, heaters, 
evaporators, etc. 

4. boilers, pans, and injection water pumps data, 
thermal  parameters, pressures, temperatures 
and vacuum and types of equipment or unit 
operations. 

What Information Do You Need? 



clarifier 

















Example LASUCA Sugar Mill 

ÅCrop year 2009/2010  Base Model 

          άbƻ 9ȄŎŜǎǎ .ŀƎŀǎǎŜ Ϫ млΣрлл¢/5 ά 

Causes: 

1. Syrup Brix was 59 ς 61. 

2. Pan steam demand was high. 

3. Unsteady crushing for different causes. 

4. Inconsistent bagasse feeding to boilers. 

5. Low boiler efficiencies.  

6. Mother nature. 

× B/C, brought bagasse from another mill. 



Questions 
 
 
 

Å aƻǎǘ ƻŦ ǘƘŜ ǘƛƳŜ ǿŜ ŎƻƴǎƛŘŜǊŜŘ ǘƘŜ ōƻƛƭŜǊ ŎƻǳƭŘƴΩǘ ƎŜƴŜǊŀǘŜ ŜƴƻǳƎƘ 
steam to the process or looks like shortage of capacity if we ground extra X 
amount of cane or changing the boiling scheme.  The problem is 
overlooked other causes like: 

Å Why the boiler forced to generate extra steam? Is it the process balanced?  

Å How do we use the steam or vapors?  

Å What is the syrup brix? What are the causes for frequent down time?  

Å How do we control imbibition, molasses conditioning & mud filters water?  

Å How do we feed the bagasse to boilers? 

Å How do we control/or reduce the flue gas temperature?  

Å What is the bagasse/steam quality? 

Å CƻǊ ǘƘŜǎŜ ǊŜŀǎƻƴǎΣ ǎƛƳǳƭŀǘƛƻƴ ǊŜǎǳƭǘǎ ŦǊƻƳ {ǳƎŀǊǎϰ Ŏŀƴ ōŜ ǳǎŜŘ ŀǎ ŀ ƎǳƛŘŜ 
to compare against the actual performance of the factory. In addition, it is 
used to train process engineers, design new factories, evaluate  the 
feasibility of R&D projects, reconcile process data and provide information 
about the process that cannot be measured. 



COMPARISON B/N 2009 & 2010 CROP 
w9{¦[¢{ .!{95 hb {¦D!w{ϰ hb [!{¦/! aL[[ 

TCD 10500 @ 60 BRIX 

2009 /2010 CROP year 
.hL[9w 9CCҒ рн҈ 

TCD 10500 @ 65 BRIX 

2010 crop year 
.hL[9w 9CCҒ рр҈ 

Injection  water  temp. млр хC млл хC 
Exhaust  usage  at Pan 
Station 

A,B, C & Grain Pans  C & Grain Pans 

V1 Usage  50% A Pans only All A & B Pans 
V2 Usage N/A N/A 
Lb/hr  HP STEAM 464,796 441,704 
Required Make-up to 
Exhaust steam , Lb/hr 

62,000 45,500 

Excess Bagasse, Lb/hr 0 23,092 



Lasuca Crop Year 2010 

ÅThe base model is changed.  Most of the problem 
areas are addressed and the plant became more 
efficient and produced more excess bagasse as a 
result of less steam demand.  Also, sugar Pol 
increased with low color due to good quality 
cane. 

ÅThe excess bagasse created a different ( storage 
or disposal) problem but it is more than offset by 
a better  balanced factory. 

Åb.Υ ¢ƘŜ ά.ŀǎŜ aƻŘŜƭέ ƛǎ ƛƴǘŜǊŎƘŀƴƎŜŀōƭŜΦ 



Raw Sugar Color Improvement 
aŜǘƘƻŘǎ ¦ǎƛƴƎ {ǳƎŀǊϰ 



Types of Boiling Scheme 
Over 8O Syrup Purity 

1. Conventional Three Boiling Scheme. 

2. Double Magma with Three Boiling. 

3. Modified Double Magma with: 

Å 4 Boiling. 

Å!ƭƭ ά.ά ƳŀƎƳŀ ǘƻ ǊŜƳŜƭǘΦ 

Å!ƭƭ ά/ά ƳŀƎƳŀ ǘƻ ǊŜƳŜƭǘΦ 

4. 5ƻǳōƭŜ ŎǳǊƛƴƎ όǇǳǊƎƛƴƎύ ŀǘ ά / ά ǎǳƎŀǊΦ 

 








