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The study was conducted to evaluate the effect of three factors, including diesel
fuel cetane number at three levels (regular diesel fuel without any additives,
cetane number 54, diesel fuel with 10 ml/L AMSOIL additive, cetane number
57, and diesel fuel with 14.5 ml/LL AMSOIL additive, cetane number 60), two-
level subsoiler plow share edge (conventional and locally manufactured), and
two-level wings (35 cm and 45 cm wings) on driver seat vibration, loose soil
area, energy utilization efficiency, traction efficiency, total power transfer
efficiency, specific fuel consumption, traction energy, power loss, and exhaust
temperature. The experiment was conducted during the 2024-2025 agricultural
season at the University of Mosul in Mosul District, Nineveh Governorate, Iraq.
The field topography was flat, and the soil texture was clayey.

The experiment results were analyzed using a Randomized Complete Block
Design (RCBD) and a split-split plot system. The diesel fuel cetane number
was considered a three-level main plot, the type of stem edge of the subsoiler
plow was considered a two-level sub-plot, and the wings were a sub-sub-plot.
The experiment was divided into 12 treatments, with three replicates for each
treatment. The treatment length was 90 meters, and the number of experimental
units was 36. The averages were tested using Duncan's multiple range test at a
probability level 0.05 to test the significance of differences between the
averages of the different treatments.

The following are the most important results reached in this study:

1- The effect of diesel fuel cetane number on the studied characteristics. Cetane
number (60) achieved the best values, with a significant difference in each
characteristic: driver's seat vibration (2.46 m/s?) and loose soil area. (0.121 m?),
energy utilization efficiency (13.65 m3*/MJ), and total power transfer efficiency
(58.22%), while cetane number (57) achieved the best value, with a significant
difference, for the exhaust temperature characteristic (185°C).

2- The effect of the type of subsoiler plow shank edge on the studied
characteristics. The locally manufactured shank edge achieved the best values,
with a significant difference, in each of the studied characteristics: driver's seat
vibration (2.34 m/s?), loose soil area (0.124 m?), energy utilization efficiency
(15.51 m3/MJ), traction efficiency (67.82%), and power loss (4.27 kW).

3- The effect of the subsoiler plow wing type on the studied characteristics. The
45 cm wings types achieved the best values, with a significant difference, in
each of the studied characteristics: loose soil area (0.123 m?), traction efficiency
(67.69%), and total power transfer efficiency (59.04%). The specific fuel
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consumption (0.475 kg/kWh) and exhaust temperature (172.88°C) were also
studied. The 35 cm wings types achieved the best values, with a significant
difference, for both driver seat vibration (2.50 m/s?) and traction energy (8564.0
kJ/kg).

4- The effect of the two-way interaction between the cetane number and the
wing flange on the studied characteristics. The interaction between diesel fuel
with a cetane number 57 and the locally manufactured leg edge achieved the
best values, with a significant difference, for both driver seat vibration (2.25
m/s?) and exhaust temperature (190°C).

5- The two-way interaction between the cetane number and wing type affects
the studied characteristics. The interaction between diesel fuel with a cetane
number 60 and the wings of 45 cm achieved the best value, with a significant
difference, for traction efficiency (70.95%). In contrast, the interaction between
diesel fuel with a cetane number of 57 and the 45 cm wide wings achieved the
best values with a significant difference for the exhaust temperature
characteristic (190.50°C).

6- The two-way interaction between the leg edge and the wing types affects the
studied characteristics. The interaction between the locally manufactured leg
edge and the 35 cm wide wings achieved the best value, with a significant
difference for the driver's seat vibration (2.26 m/s?).

7- The effect of the three-way interaction between the cetane number, leg edge,
and wing types on the studied characteristics. The interaction between the fuel
with a cetane number (57), the locally manufactured leg edge, and the 35 cm
wide wings achieved the best value, with a significant difference for the driver's
seat vibration characteristic (2.20 m/s?).
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