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Abstract 

Optimising the use of water and energy in industrial processes, and generating energy when 

possible, is becoming increasingly important in factories for competitiveness and survival. The 

industrial performance in sugar cane production depends directly on water consumption and 

the amount of energy used to produce sugar. 

In this study we calculated the additional generation of electrical energy in the sugar production 

process when dry cleaning sugarcane. Dry cleaning reduces sucrose loss caused by sugarcane 

washing and eliminates the trash or the reusing of the water with sucrose and agricultural 

impurities. The impact on the sugar's colour caused by impurities in the juice during the 

washing process is also minimised. Cleaning the sugarcane at the beginning of the extraction 

process, without the use of water, benefits the sugar production, adds the possibility of a greater 

availability of biomass for energy production, and minimises environmental impacts and reuse. 

The information and data delivered by this study can be used to change the way in which 

sugarcane is cleaned, improving the efficiency of the industrial performance in the production 

of sugar. 

Keywords: Dry cleaning, sugar plant, ZEST WEG Sugar Cane Performance Indicator, sugar 

colour, sugarcane, CIP Clean in Place. 

Introduction 

This paper considers water economy and the lowest power consumption in one part of the sugar 

production process, increasing the generation of electricity through the use of biomass 

separated in sugarcane entry preparation. Some countries have already banned the burning of 

sugarcane. This work is part of the development of techniques for water-saving and the use of 

organic and inorganic materials in the process. 

To determine income gains and a scenario that can be quantified, we will establish three 

scenarios and present the data with and without the dry cleaning process. 
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General 

 

The data presented in the study were raised on the following three scenarios: 

This data was obtained at the sugar mills in Brazil (average values) and the first scenario 

describes the manual cutting of sugar cane when this procedure was permitted by the Brazilian 

government.  Today, it is prohibited to burn sugar cane in Brazil and it is a legal requirement 

to use mechanised harvesting.  

 

 
 

 

 
 

 

 
 

Figure 1. Scenarios for this case 

 

There are different systems for each type of input but this study is intended to point out the 

amount of energy and water saved by the dry cleaning process. 

The basic process to be followed for dry cane cleaning was developed by the CTC (Sugarcane 

Technology Center) in Piracicaba, São Paulo, Brazil. 

 

The cleaning system used in the second and third scenarios is the same.  

 

The cleaning system consists of: 

Dry Cane Cleaning – leaf/straw/mineral; 

Straw and mineral separation; 

Straw grinding for direct use in boilers; 

Mixture of straw and bagasse for biomass; and 

Disposal of mineral impurities in the field. 

 

Excess straw is placed in a reserved area and is later blended with the bagasse through a feeder.  
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Figure 2. Basic schematic for Dry Cleaning by CTC 

 

 

 
Figure 3. Basic schematic for Dry Cleaning (courtesy EMPRAL) 
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There are several effects of these impurities entering the sugar manufacturing process. Because 

of the prohibition on burning of sugarcane and the elimination of cane washing, the dry 

cleaning process is continually being improved to attend the removal of impurities. 

 

The dry cleaning process is basically the supplying of air for removing the vegetable impurities 

with the use of fans coupled with high performance motors and engine efficiency when the 

cane falls into the mat. 

 

The fans separate the dry leaves and the mineral impurities; after this procedure the material is 

sent to a mixer at which point the specification of the boiler to establish the rate of mix between 

bagasse and dry leaves is necessary. This notably impure "straw" can be mixed with bagasse 

and used as an energy source, generating electricity through steam production sent to the Turbo 

Generator. 

 

 

 
Figure 4. Power generation from bagasse and straw (Courtesy WEG) 

 

 

Problems caused in the industry by Mineral Impurities: 

 

Wear of cane conveyor chains; 

Wear of knives, hammers, mill jackets and mills; 

Reduction in the useful life of cane diffuser chains, and percolation index; 

Problems of clogging and wear of boiler equipment, specifically in the grill at the furnace; 

Wear of pumps and juice pipes; and 

Operational problems in the juice treatment and sludge filtration sector. 

 

With the cleaning systems, up to 40% of mineral impurities in the sugar cane reception can 

be removed. 
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Figure 5. Mechanical reduction of useful life 

 

 

 
Figure 6. Clogging and wear of boiler equipment 

 

Problems Caused by Vegetable Impurities in the Industry: 

 

Increase of load and power consumption of the knives and shredder; 

Reduction of milling capacity and extraction; 

Reduction of percolation index in cane diffusers; and 

Possible changes in colour of the sugar. 

 

 
Figure 7. 

Reduction of percolation index in cane diffusers 
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These processes must be designed according to the individual capacity of each plant, but the 

study of the characteristics described above the raw material showed the following reduction 

and economic indices: 

 

Table 1. Results of dry cleaning process on the sugar cane at the mill 

 

 
 

The above results were determined during an estimated 180 crop days. The system was used 

during an entire season on the dry days and stopped during rainy days. Data was recorded and 

analysed during this pilot period. 

Considering the system performance, the calculations are made with low income as this study 

considers income between 40 and 70%. In Brazil, the maximum levels of recovery using dry 

cleaning systems are also between 40 and 70%. 

 

 
Figure 8. Example of process for whole and chopped cane (Courtesy EMPRAL) 
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Figure 9. Example of process for whole and chopped cane (courtesy EMPRAL) 

 

 

 
Table 2. Summary of power 

 
 

Place of Installation Technical Data 

Cleaning of the 
Sugarcane 

Whole and Chopped 

Feeder Table 
Sugarcane 

2 Fans 

Drive (each fan): 98,63 hp 

4 poles – 1.750 rpm 

Cleaning of the 
Sugarcane 

Chopped 

Chopped Sugarcane 
Carrier 

1 Fan 

Drive: 98,63 hp 

4 poles – 1.750 rpm 

Cleaning of the Straw 
After Sugarcane 
Cleaning System 

Electric Motor 

Drive: 73,97 hp 

8 poles – 890 rpm 

Crushing of the 
Straw 

After Cleaning of the 
Straw 

Electric Motor 

Drive: 147,94 hp 

4 poles – 1.775 rpm 
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Conclusion 

 

In addition to the benefits mentioned in the dry cleaning process, there is the benefit of using 

organic material with energy supply, ensuring sustainability. 

In this case, we considered the maximum distance between the harvest area and mill to be about 

10 km. 

 

 

Figure 7 . Conclusion of this case (energy production with 2º Scenario) 

 

 

The following gains are also observed in the application of the processes: 

 use of straw as fuel added to bagasse for power generation;  

 reduction of losses in sugarcane harvest;  

 economy of diesel harvesters; 

 reduced maintenance cost;  

 increased efficiency of sugar recovery; 

 increased milling capacity; 

 increased potential for power generation; and 

 

We can observe an increment in the cost of transportation 
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There is a saving of 2.2 m3 of water/ton cane with the operation of the dry cleaning system. In 

the months when there is more rain, it is possible to observe larger amounts of impurities in the 

raw material (sugar cane). 

 

The dry cleaning system varies its performance according to the amount and weather during 

the harvest. See table below: 
 

 
Figure 8. Mineral and Vegetable Impurities in Industry 

 

 
 

Figure 9.  
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Figure 10. Straw to generate electricity  

 

Using the application of this work, more power can be generated and straw seized, turning it 

into clean energy. 

 

Currently, the performance of the dry cleaning process where it is applied is between 40 and 

70%.  This work is just the beginning and an incentive to other researchers and experts to 

investigate new developments and more applied technologies to save water and increase power 

generation in the sugar manufacturing industry. 
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