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Abstract— Bagasse drying is one of the technologies 

successfully applied to the Bagasse based co-gen power 

plant. By installing the Bagasse drier we are going to 

minimize the moisture percentage in bagasse for better 

utilization of bagasse and avoid the usage of fossil fuels like 

coal so that it has the technological advantages of high energy 

efficiency and high safety method of operation for using the 

dry bagasse.  Bagasse dryer is one such energy conserving 

technique which dries the mill bagasse using waste heat from 

the boiler exhaust flue gases. So that it minimize the exit gas 

outlet temperature. In order to sustain viability, the sugar 

industry is now focusing on energy conservation techniques 
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I. INTRODUCTION 

Bagasse dryer is the energy conserving technique which dries 

the mill bagasse using waste heat from the boiler exhaust flue 

gases. This dry bagasse is used as a fuel in direct combustion 

boiler improves steam production, reduces flue gas exit 

temperature, lower emission and improves boiler efficiency. 

One of the main reasons for these benefits is due to high flame 

temperature by the complete combustion of fuel resulting in 

lower carbon monoxide (CO) levels and less fly ash leaving 

the boiler. More complete combustion also means more heat 

is released from the fuel. For moist fuels, approximately 80% 

excess air is required to prevent the smoke formation, but for 

dry fuels, only 30% excess air is required. Forced draft (FD) 

fans are provides the combustion air for the boiler, will 

consume less power with less excess air. Similarly Induced 

draft (ID) fans are draws the flue gas out of the boiler and 

through the pollution control equipment, will also require less 

power because of the lower air flow and the reduced water 

vapor from the fuel. By using the dry fuels we can minimize 

the exit gas temperature and also increase to 5-8% boiler 

efficiency. 

Juan H. et.al [1] investigated that the dryer was to 

reduce the biomass moisture content in order to improve 

boiler efficiency and reduce device costs. The first law boiler 

efficiency (HHV based) was improved from 64.1 to 70.4%. 

Wade A. Amos et.al [2] investigated that using dry fuel 

provides significant benefits to combustion boiler, mainly 

increased boiler efficiency, lower air emission & improved 

boiler operation. J. Sudhakar et.al [3] investigated that all 

Sugar mill wet bagasse is used as a fuel in sugar industry 

worldwide. The  moisture content on the bagasse is effort on 

the calorific value (CV) of bagasse and boiler efficiencies the 

average moisture content in the bagasse is 51.5% then the 

bagasse dryer was installed around 45% of wet bagasse was 

routed through the dryer by using this  boiler efficiency can 

also be improved. Sankalp Shrivastav et.al [4] investigated 

that the dryer was to reduce the biomass moisture content in 

order to improve boiler efficiency and reduce device costs. 

The results obtained shows clearly that these aims were 

succeeded. The boiler efficiency was improved from 77 to 81 

%. 

II. BAGASSE DRYING METHODS   

Drying generally refers to the removal of moisture from a 

solid by evaporation. Based on the mode of heat transfer, 

bagasse dryers can be classified into two types.   

1) Indirect or non-contact Dryers.  

2) Direct or contact Dryers. 

  Both indirect drying and direct drying can be 

attempted for drying of bagasse. 

A. Indirect Dryers: 

They are also called as non-adiabatic units, where the heat 

transfer medium is separated from the product to be dried by 

a metal wall. In the case of drying of bagasse, the heat transfer 

is only through conduction and forced convection. No 

radiative heat transfer takes place because of lower 

temperature levels of operation. The indirect drying method 

can be tried for bagasse with low pressure steam (3atm or 

less) by adopting large tube bundles, inside a large bin. 

Typically the bagasse moisture can be reduced from 50% to 

45%. A dryer handling 90t.p.h through put of wet bagasse at 

50% initial moisture can be dried to around 86t.p.h of bagasse 

at 45% outlet moisture with around 4t.p.h of evaporated 

moisture. The dryer would consume around 6.3 tons of low 

pressure steam. Even after discounting for the energy of 

steam used and the electrical power required for the drive of 

dryer motor, there can be significant energy economy 

because of increased boiler efficiency and increased boiler 

steam output. The increase in boiler efficiency and the 

increase in steam to bagasse ratio is because of lower 

moisture content in bagasse. A typical indirect dryer for 

bagasse application can be a bin dryer. The large bin is kept 

vertical with large diameter (100 or 150 mm) pipes passing 

along the vertical axis at a pitch of 450 to 600 mm and the bin 

circumference is also lined with vertical steam pipes. The 

pipes are fed at the top with low pressure steam with radial 

outlets from a common feed header, reaching to individual 

pipes. The pipes are again connected together at the bottom 

end and the condensate removed out of the system. The 

bagasse is charged to the dryer at the top from belt conveyors. 

The bagasse descends vertically down to the bottom where it 

is extracted by a bagasse extractor. During its travel down the 

container bin, the bagasse gets dried by physical contact with 

the steam pipes and the liberated water vapor travels up and 

out of the container bin. As on date there are no non-contact 

type bagasse drier functioning anywhere successfully.     

B. Direct Dryers: 

Direct dryers or adiabatic or contact type dryers, transfer heat 

by direct contact of the product with the hot gases. The gas 
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transfers sensible heat to provide the heat of vaporization of 

the moisture present in the solid. Since the moisture content 

in bagasse is quite high, it is possible to obtain the benefit of 

non-luminous radiation heat transfer. Direct heating is 

preferred wherever feasible for the following reasons.   

1) Rate of heat transfer is high due to direct contact between 

the flue gas and the raw material.  

2) Shorter residence time  

3) Uniform drying   

Drum type drier tube dryers can be selected for 

direct drying bagasse. The waste flue gases at boiler outlet 

1400C or other suitable temperature level waste gas can be 

used for this purpose. Generally rotary dryers operate in 

concurrent mode to avoid possibility of ignition. However, 

since bagasse contains very high moisture and the waste 

gases contain significantly low quantities (less than 8% by 

weight) of oxygen, a counter current dryer can be 

advantageously adopted to save on cost and space for dryer 

installation. Never the less, contact type dryers will have 

suitable provisions for firefighting because of possibilities of 

leakage air ingress. The main component of this dryer is a 

stainless shell but the characteristic action of the dryer is 

provided by the longitudinal lifting baffles known as flights, 

which collect the material and subsequently shower it through 

the flue gas stream. These lifters are fastened to the inner 

surface of the drum. The additional requirement for direct 

(Contact type) dryers, is, that it becomes necessary to 

separate the waste gases (with dried out moisture) from the 

fine dust of bagasse that would be carried along pass through 

cyclones. This concept therefore requires additional 

investments.   There were some contact type direct dryers 

tried for bagasse drying in a certain location in India. The 

dryer was later dismantled since there were operational 

problems that had to be addressed to, before making it 

suitable for continuous operation.   

 Bagasse drying is a concept which deserves 

additional attention and developmental efforts. Since the 

ultimate aim is to achieve energy economy in the combustion 

of bagasse, it is necessary that the energy balance is always 

kept in mind while various concepts are developed. 

III. METHODOLOGY 

 
Fig. 1: Bagasse drier outlet connected to Chimney 

A bagasse dryer consists of dryer tube, circular in 

shape, two numbers of cyclones, a rotary air lock valve and 

ID fan. Bagasse dryer is connected to the chimney where 

Bagasse is fed into the dryer tube through a rotary air lock 

valve and booster fan carry the flue gas to the dryer as shown 

in Fig.1. Wet bagasse fed to the dryer is controlled with a 

gate, operated by cylinder automatically based on exit flue 

gas temperature from the dryer. The dry booster fan motor is 

controlled by a VFD to maintain the draught at the suction of 

fan. In addition, interlocks are provided for safe operation of 

the dryer in between the booster fan, air lock valve and feeder 

gate. The installation cost of bagasse drier setup is around 400 

lakhs. 

IV. WORKING OF DRIER 

 
Fig. 2: Bagasse dryer Layout 

The schematic layout of Bagasse dryer is shown in 

Fig.2. The wet bagasse from the mills is taken into the dryer 

by a belt conveyor. A booster fan is installed to carry flue gas 

to the dryer from the existing flue gas ducting to the chimney 

and this booster fan passes the flue gas through the dryer tube. 

The bagasse is fed into the dryer tube through a rotary air lock 

valve. The flue gas and bagasse are mixed up in the dryer tube 

where both the temperature of the flue gas and moisture in 

bagasse is reduced. The bagasse and flue gas are separated in 

cyclone separators. The drier bagasse is discharged to the belt 

conveyor from the bottom of the cyclones and is then 

conveyed to the boiler through the belt conveyer. The flue 

gasses are discharged to the atmosphere through a chimney. 

V. RESULTS 

By installing bagasse drier Boiler efficiency is increased by 

5-8%.Steam fuel ratio also increase from 2.2 to 2.78. Exhaust 

gas temperature decreased from 1400C to 900C. By installing 

the bagasse drier we can save 20000 MT Bagasse per season, 

by using this Bagasse 11000 MW additional power can be 

generated also 600 Lacks additional Revenue will be 

obtained.  

If we install Bagasse Drier in India around 554 

number of bagasse based co-gen plants then we can generate 

additional green renewable energy 42.5Lakhs MWH per year 

and also get around 230,000Lakhs additional revenue. Table-

1 shows the list of Bagasse saved, additional power & 

revenue of all India co-gen plant. 
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State & Number of 

Factories 

Bagas

se 

saved 

in 

M.T 

Total 

addition

al power 

generati

on after 

installati

on of 

bagasse 

drier in 

MW 

Revenue 

from 

additional 

power 

generation 

@ rs 

5.5/kwh(la

khs) 

Andhra Pradesh(24) 
16846

1 
95842 5271 

Bihar(9) 
14474

4 
82349 4529 

Chhattisgarh(3) 18254 10385 571 

Goa(1) 3486 1983 109 

South Gujarat(17) 
29352

3 
166994 9185 

Saurashtra Gujarat(1) 5902 3357 185 

Haryana(14) 
15588

9 
88689 4878 

Karnataka(65) 
12150

47 
691277 38020 

Madhya Pradesh(13) 90256 51349 2824 

South Maharashtra 

(51) 

78951

7 
449180 24705 

Central Maharashtra 

(78) 

12372

81 
703927 38716 

North Maharashtra 

(65) 

57461

1 
326913 17980 

Orissa(5) 14933 8496 467 

Pondicherry 

(2) 
14796 8418 463 

Punjab(16) 
15001

4 
85348 4694 

Rajasthan(1) 1839 1046 52 

Telangana(10) 83750 47648 2621 

Tamilnadu(42) 
35407

8 
201445 11079 

East U.P(37) 
60156

7 
342250 18824 

Central U.P(50) 
82344

5 
468483 25767 

West U.P(32) 
62388

4 
354946 19522 

Uttarakhand(9) 96020 54629 3005 

West Bengal (1) 1949 1109 61 

Total (546) 
74632

45 

424606

5 
233528 

Table 1: List of Bagasse saved, additional power & revenue 

of all India co-gen plant 

 
Fig. 3: Revenue from Additional Power Generation in India 

 
Fig. 4: Additional Bagasse Saved &Additional Power 

Generated in India 

 The Fig. 3 and Fig. 4 shows the Bagasse saved, 

additional power generated and the revenue received by 

additional power generation and in various regions of India.  

VI. CONCLUSION 

Bagasse Drier improves the 5-8% efficiency as well as 

improves the life of boiler, Bagasse drier reduce flue gas 

temperature letting out to atmosphere from 1400C to 900C so 

that it reduces suspended particulates to atmosphere from 150 

mg to 70 mg global warming.  

By installing the Bagasse drier we can save large 

amount of bagasse so that payback period can be extended to 

12 month (2 crushing season) of operation. For complete 

combustion of bagasse maximum power output can be 

obtained and it is eco-friendly system. 
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