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Operational Characteristics of Oxy-fuel Combustion Apply
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Abstract

This study examined the operational characteristics as adapting an air-fuel
burning furnace for oxy-fuel combustion. In order to confirm that the existing air-fuel
furnaces could be retrofitted for oxy-fuel combustion, we chose a 300 kW multi-fuel
combustion test furnace as the experimental facility. In the study, the effect of oxygen
enrichment (Qo, = 21% - 100%) on the operational characteristics of heavy oil
combustion incorporated with flue gas recirculation was examined. The investigation
included temperature, pressure measurements and flue gas composition analysis (O,
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CO,, CO, NOx, SOx). The transition from air-fuel to oxy-fuel combustion did not
bring negative impacts to the flame stability or considerable changes of the

operational characteristics.
Keyword: Oxyfuel, retrofit, flue gas recirculation, emission
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The combustion behaviors and economic benefits of
oxygen-enriched combustion in a 400,000 kcal/hr industrial

furnace
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Abstract

This experimental investigation was aimed at studying the influence of oxygen
concentration of combustion air on the emissions, temperature distributions and fuel
consumption between 21% O, and 30% O, for a 400,000 kcal/hr industrial furnace.
The fuel was No. 6 heavy oil. Based on experimental results, the increase of the
oxygen concentration led to less fuel consumption owing to less inert gas (Ny)
existence. The fuel consumption from 24.0 L/hr at 21% O, reduced to 14.4 L/hr for
enriched combustion-air at 30% O, when the furnace temperature was maintained
1200°C+10°C. The energy saving percentage reached 40.0% above. Although the
oxygen-enriched combustion may increase NOXx concentration, the total NOx
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emission can still decrease. For example, compared with 21% O,, the NOX
concentrations were increased 1.84 times for enriched combustion-air at 30% O,,
however, the total NOx emissions were decreased 23% for enriched combustion-air at
30% O, Based on economical analysis, the payback period was within 3.5 years
when the oxygen source adopted the membrane spreration system.

Keyword: Oxygen combustion, industrial furnace, energy saving, emission, economic
benefits
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Abstract

As economies grow and get wealthier, the demand for construction materials
such as cement and concrete is booming. This is particularly visible in emerging
economies. Cement production contributed to roughly 8% of worldwide
anthropogenic CO, emissions or 6% of total anthropogenic greenhouse gas emissions.
The global cement industry is facing the challenge to sustain its business while
decreasing its carbon intensity, from production processes, fuel uses and its product
end use. The cement companies around the world must take steps to reduce their
carbon footprint today, both in emerging economies and industrialized countries. The
solutions proposed in this paper can help the industry move in the right direction, set
targets and take action that will lead to deep greenhouse gas emission reductions.
Keyword: Cement industry, energy efficiency, greenhouse gas
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Kiln Type Additional Information Energy Intensity (MJ / tonne clinker)
New Dry Best Performance (large) 2,950
Average (large & medium) 3,300
Without Precalciner (small) 4,000
Long Wet Process 5,000-6,700
Dry Process 5,000
Lepol 3,300-5,200
Shaft 3,100-6,500
Dry Hollow 6,270-8,360

5 FRPKIRA AR R

Country Year Energy Intensity (MJ / tonne clinker)
Japan 2000 3,100
Western Europe 2000 4,040
Brazil 2000 3,600
China 2000 4,710
2006 3,940
India 2000 4,710
Former Soviet Union 2000 5,520
United States 2000 5,500
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Abstract

This paper presents a model-based optimization approach to determine operation
mode of a set of fans in the cooling tower by considering turbine-generator and
cooling tower as an integrated system. The optimization problem is formulated as to
maximize the net power output, which is the result of subtracting power consumption
of fans in cooling tower from power generated by turbine-generator. The operations of
both units are characterized by a data-driven method, local model network, which
presents a set of local models in the formats of linear equations. Stepwise variable
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selection is employed to identify key variables as a way of reducing the number of
variables and avoiding over-fitting. The optimal problem is then solved by linear
programming algorithm. A case study conducted in a commercial plant demonstrates
that the proposed approach can increase net power output for about
2,000,000kWh/Year.

Keyword: Cooling tower, turbine, optimal operation, power station
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Abstract

Spark plasma sintering (SPS) is a novel sintering method to join the interface of
the powders rapidly by high power density pulse/DC current. The SPS method has the
advantages of shorter sintering time, lower sintering temperature, the grain growth
control and high sintering density. This report made a brief explanation of the
mechanism of SPS technique and introduced the research and development of the
nano/amorphous structure of BiSbTe thermoelectric materials prepared by high
energy ball milling and melt spinning methods.

Keywords: Spark plasma sintering, pulse/DC current, high energy ball milling, melt
spinning, nano/amorphous structure
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Abstract

Combustion efficiency of industrial furnaces is effectively regulated based on the
oxygen concentration in the flue gases. According to the concept of control, the more
energy conservation can be reached by reducing the control variance due to the
measurement delay. The image-based predictive control is proposed in this paper. A
flame identification technology using fuzzy logics is applied and calculation of flame
features is processed simultaneously. A control strategy combining the prediction
model of oxygen concentration and use of an ideal PI controller has put into practice
for the optimization of combustion operation. This paper compares and assesses the
performance of analyzer-based and image-based control strategies as well as the
application to an experimental furnace. The results show the image-based predictive
control has higher efficiency than the traditional control strategy.
Keyword: Flame image ~ combustion efficiency - image-based predictive control ~
performance assessment
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