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SARUNPORN  SRIPRATHUM: A STUDY OF EFFECT OF PARAMETERS ON FUEL
PROPERTIES AND LUBRICATION OF BIO-HYDROGENATED DIESEL
THESIS ADVISOR: ASST. PROF.ATTHAPHON MANEEDAENG, Ph.D. , 145 PP.
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Air pollution, particularly from particulate matter as small as 2.5 ym, poses
significant risks to human health, causing respiratory issues and contributing to global
warming through greenhouse gas emissions. These problems primarily originate from
fuel combustion in industrial sectors. The transportation industry exacerbates the
situation by consuming more fuel and increasing vehicle sizes. Fuel injector wear leads
to excessive fuel delivery, resulting in incomplete combustion and the formation of
carbon monoxide gas. Moreover, rising fuel prices have heightened the importance of
biofuels as alternatives to petroleum-based fuels. Consequently, the use of biodiesel,
such as B7, B10, and B20, has gained prominence. Biodiesel can be derived from various
biomass feedstocks, including palm and castor beans, through the process of
transesterification. Another biofuel, Bio-Hydrogenated Diesel, has also been
developed. Although derived from biomass like biodiesel, it undergoes hydrogenation,
making it highly similar to petroleum diesel in terms of molecular composition,
enabling its use in diesel engines. As a result, Bio-Hydrogenated Diesel exhibits
comparable properties to its petroleum counterpart. However, further improvements
are necessary for Bio-Hydrogenated Diesel, particularly in terms of lubrication
properties and specific gravity, to optimize its performance and ensure its viability as a
sustainable alternative fuel. Therefore, this research aims to study the factors affecting
the lubrication process and examine the properties of Bio-Hydrogenated Diesel. It’s
creating a wear map to simulate the wear conditions of the oil injector under different
conditions. Additionally, the study aims to investigate the characteristics of film
lubrication that occurs. This will be done by testing the lubricating properties of Bio-
Hydrogenated Diesel oil using a High-Frequency Reciprocating Rig (HFRR) according to

ISO 12156-1: 2018. Furthermore, the research will analyze the functional groups



formed on wear from disk using a Fourier Transform Infrared Spectromicroscope and
examine the surface texture of the wear created with a scanning electron microscope.

The results show that adding 3 - 90 % of Fatty acid methyl ester to
Bio-hydrogenated diesel caused the average wear scar diameter to decrease within the
range of 177.5 - 375.0 pm. The average rate of % film ranged between 72 - 97 %, and
the friction of coefficient ranged between 0.125 - 0.178. This is because the presence
of oxygen molecules found in the carboxylic functional groups of biodiesel creates a
more stable film layer. Additionally, polar molecules can adsorb on metal surfaces.
The appropriate proportion for mixing fatty acid methyl ester in Bio-hydrogenated
diesel is 10 % by volume, which meets the criteria for lubricity and other properties
within the standards for diesel.

The research also studied the factors affecting the lubrication process of
Bio-Hydrogenated Diesel mixed with 10 and 20% fatty acid methyl ester by volume.
The results showed that the most effect size, Cohen’s d values influencing lubrication
were load, temperature, % relative humidity and time respectively. When the load
and time were altered with Bio-Hydrogenated Diesel and with the addition of 10 and
20 percent of fatty acid methyl ester, it led to an increase in the average wear scar
diameter within the ranges of 609.0 - 898.4 um, 176.0 - 315.5 um, and 180.0 - 367.0
um, respectively. The wear scar diameter increases when the load and time increases.
This is because the pressure on the ball and disc increases, which makes the contact
surface area larger. For the % relative humidity and temperature of Bio-Hydrogenated,
when mixed with 10% by volume of fatty acid methyl ester at load 200 g and 1000 g,
the average wear scar diameter ranged between 162.0 - 328.5 um and 245.0 - 380.5
pm, respectively. This can be attributed to increased relative humidity leading to a
higher amount of oxygen and a worsened lubrication boundary layer. Also, higher

temperatures cause more fuel to evaporate.
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