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Overview of the system

Zeolite boiler (Discharging)
* Moving bed
* Indirect heat exchange
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v Improve the fossil fuel conservation of the existed boiler
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Moving bed and indirect heat exchanging in zeolite boiler

Zeolite boiler (Discharging) Inside the zeolite boiler
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Governing equations of zeolite boiler

Heat balance
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Performance prediction of “Normal process”
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Applying Humidified injection & Economizing process
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Improving fuel reduction rate by adding secondary HEX

Zeolite
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Future work 1: Zeolite Boiler test
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Future work 2:Wet air injection from the drying process
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Conclusions
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v’ “Zeolite Boiler” as a steam generator

Moving bed & indirect HEX
Quasi-2D modelling
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Experimental data
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Diluted fixed bed test to obtain adsorption equilibria
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Experimental setup for heat transfer measurement

Mass Flow Controller L7 Dry or Humidified Air
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Validation under steady state condition
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Parametric study of humidified air injection & economizing process

ATp=1T ATp=5C AT4$=10 T
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Overview of the system

With zeolite boiler

Present process
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Wet air injection from the drying process

Oil-fired
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B Wet
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Economic analysis

Normal process Humidified Wet air injection
injection &
economizing
Total heat supply 30 MWh/y 50 MWh/y 78 MWh/y
LCOE 517 €/MWh 324 €/MWh 243 €/MWh
Revenue 3100 €/y 5177 €/y 8039 €/y
OPEX total 2351 €/y 2597 €/y 3813 €/y
Profit 849 €/y 2580 €/y 4267 €]y

v High LCOE due to low total heat supply
Need governmental funding support
Increase total heat supply (Maximum: approx. 400 MWh/y)
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Conventional discharger types

Shutter valve Screw
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Our discharger
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Unused heat from sugar cane bagasse

Mill turbine

Sugarcane
Yard

Bagasse
boiler

Sugar juice

Effect evaporator

2
* Some sugar mills are operated for 20 weeks

<_E)Crystallization
* Excess sugarcane bagasse

Raw sugart®! * Turbine cannot be operated during off-season

1]http://www.shinko-sugar.co.jp/zero_emission02.html

Unused heat

Steam turbine
Flue gas
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Performance prediction of “Normal process”
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Island: Tanegashima (F2FE5)

Sugarcane

" Sugar refinery

[1]http://www.shinko-sugar.co.jp/zero_emission02.html
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Heat charger

Zeolite mass flow= 1500 kg/h
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