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This thesis studies about the feasibility of using crude glycerin mixed with heavy oil as an
alternative fuel in industrial boilers for reducing the energy cost of production. Because crude
glycerin is a by-product from the biodiesel production, the amount of crude glycerin increases as the
biodiesel production increases. Since glycerin price is very low, it would be a great application if
glycerin can be used as an alternative fuel for industry. In this study, the combustion of mixed fuels
of crude glycerin and heavy oil has been investigated in an industrial thermal oil boiler. The fuels
used in the experiment are pure heavy oil and glycerin mixed with heavy oil at various
concentrations of crude glycerin, i.e. 5 percent, 10 percent, 15 percent, and 20 percent by mass.
From the experimental results, it is found that the maximum concentration of crude glycerin mixed
with heavy oil is up to 20 percent (by mass) while the thermal efficiency of thermal oil boiler
decreased less than 10 percent compared to the pure heavy oil, without the bumner tuned-up and the
thermal efficiency of thermal oil boiler decreased less than 6 percent compared to the pure heavy
oil, with the burner tuned-up. In addition, without and with the burner tuned-up, the concentrations
of carbon monoxide (CO), oxide of nitrogen (NO,), and sulfur dioxide (SO,) in the exhaust gas are
less than the industrial standard regulation. From the economic analysis, without the burner tuned-
up, it is found that about 7.1 percent of fuel cost can be saved if the 20 percent (by mass) crude
glycerin mixed with heavy oil is used with the burner tuned-up. It is found that about 11.6 percent
of fuel cost can be saved if the 20 percent (by mass) crude glycerin mixed with heavy oil is used.

(Heavy oil price is 19.5 baht/liter and crude glycerin price is 4 baht/liter)





