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ABSTRACT

Sulfur attack and coking problem for bio-ethanol have been examined. We obtained field
data of total sulfur concentration in bio-ethanol produced in normal process in bio-ethanol
plant and found that normal bio-ethanol will not cause the sulfur attack problem. However,
we observed the increase of surface roughness because of coking when Inconel was used.
Furthermore, we found that a temperature of approximately 500K have to be taken into
account for designing a combustion chamber, because bio-ethanol starts to decompose and
heat transfer coefficient starts to decrease at around 500K. From the engine system
calculation taking into account the effect of coking, we found that the driving factor of the
number of times of reusability is not the material cycle fatigue but coking and obtained
estimated number of times of reusability. From this study, we obtained beneficial results

for designing the regenerative cooled rocket engines by use of bio-ethanol.

Basic properties of HAN/AN/methanol/water mixture solutions were examined for
evaluating the safety of the propellant. The risk assessment proved the risk level of the
propellant loading operation of HAN is lower than that of hydrazine and as same level as
other green propellant candidates. From the large scale gap test (LSGT), we found that
SHP163 has low sensitivity compared to other high energetic materials. From the
measurement of thermal decomposition temperature, we found the contributing factors for
decreasing the thermal decomposition temperature and suggested a rough standard of
lower limit of decomposition temperature. From burning rate measurement, the effect of
each component in HAN/AN/Methanol/Water mixture onto the burning rate became clear.
From this study, we obtained beneficial results for evaluating the safety of this

monopropellant.
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