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Combustion Character by the Water-Emulsified Fuel Using Waste Glycerin
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Abstract

Recently, investments in biofuel have been gaining considerable attention since biofuel investment can lower
transport cost and reduce greenhouse gas in accordance with the Paris accord and COPZ21. Given the global demand for
fossil fuel cars, especially among developing economies such as China and India, the need for an alternative fuel source is
critical. Biodiesel fuel (BDF) is an efficient use of biomass as an energy source. For example, vegetable oil that is
converted into methyl ester is a viable alternative to fossil fuel. However, waste glycerin, waste methanol, and waste
water get generated as by-products in the formation process of BDF. When as for this research, waste glycerin — water
emulsion fuel is formed, waste glycerin burns are processed simultaneously, by the fact that waste glycerin is used as a
substitution of the surface active agent, final unit fuel price and cost, substantial cost decrease was designated as

DPUrpOSE.
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Fig. 3 Experimental device
Table 1 Burner information
Name AR-H
Spray Pressure 0. 5MPa~2. 0MPa
Fuel Consumption 6 kg/h~14kg/h
Nozzle Tip 2.5 (60°)
Ignition Spark Discharge
Table 2 Fuel character (LSA)
LSA Glycerin
Density (g/cm® (15T) 0.85 1.26
Flashing Temperature (C) 64.0 177
Kinetic Viscosity (cSt) (30C) 2.32 612
Water Content (%) 0.05 -
Carbon Residue Content (%) 0.03 0.05
Ash Content (%) 0.001 -
Sulfur Content (%) 0.048 0. 0005
Nitrogen Content (%) 0.02 0. 005
Total Heat Value (KJ/kg) 45. 560 25.5
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(a) Light oil 70%, Water 30% (b) Light oil 66.5%, Glycerin 3.5%, Water 30%
Fig.4 Microphotograph
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Table 3 1 Cost of emulsified fuel
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Rate of improvement Fuel
consumption (%)

Waste glycerin-Water Sureface active-Water
LSA emulsified fuel emulsified fuel

Glycerin LSA | Water | Total | Surface active LSA | Water | Total

Mixture rate (%) 100 5 65 30 100 1 69 30 100
Price (L/Japan Yen) 75 30 75 0.02 50. 3 500 75 0.02 56.8

Fuel consumptlon rate of 100 109 120

combustion (%)
Cost of Combustion 75 549 68. 1
(Japan Yen)
Rate of Cost reduction (%) 0 26.8 9.19
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