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Summary-

Summary

The study was conducted to evaluate the effect of three factors, which
included the fuel type factor at four levels (diesel fuel without improver,
diesel fuel with Power max improver (German-made), diesel fuel with
Bardahl improver (Dutch-made), and fuel with Max-Tane improver
(American-made)). The rake angle at two levels (45, 55) degrees, in addition
to the plowing depth factor at two levels (35 and 45) cm, on each of the Draft
force, disturbed area, energy utilization efficiency, traction efficiency, power
loss in rolling resistance, fuel consumption, vibration at the driver's seat,
noise, and engine exhaust gas temperature. The experiment was conducted
during the agricultural season 2023-2024 . In one of the fields of the Jaliukhan
area, in Al-Hamdaniya District / Nineveh Governorate - Iraq. The field
topography was flat, and the soil had a clay-loam texture.

A factorial experiment was conducted with three factors, using a
randomized complete block design (RCBD), and a split-split plot system,
where the fuel type factor was considered as main plots (Main-Plot) with four
levels and the rake angle as secondary plots (Sub-plot) with two levels. As for
the ploughing depth, it was determined as (Sub-Sub-Plot) with two levels.
Thus, the number of treatments in the experiment was 16 treatments,(4X2X2)
and each treatment had three replicates, so the number of experimental units
was 48 units, and the length of the treatment was 90 meters. The averages
were tested by Duncan's multiple range test at a probability level of 0.05 to
test the significance of the differences between the averages of the different
treatments. The main findings from this study are as follows:

- The effect of the type of fuel enhanced with the addition of Bardahl
achieved the best values, with significant differences in the following traits:
Draft force (10.386 kN), disturbed area (0.245 m?), energy efficiency (23.527
m?*/MJ), fuel consumption (9.939 L/h), vibration at the driver’s seat(0.248
m/s?), and engine exhaust gas temperature (175.415°C). The fuel type
enhanced with Max-Tane achieved the best value, with a significant
difference in traction efficiency (74.274%) and noise (81.608 dB), while the
fuel type without additives achieved the best value, with a significant
difference in power loss in rolling resistance (2.293 kW).



Summary-

- The effect of the rake angle of the two plow blades into the soil of 45
degrees achieved a significant difference through the best values recorded in
each of the following characteristics: Draft force (10.956 KN) , disturbed area
(0.245 m?%) , energy efficiency (22.486 m*/MJ) , fuel consumption (9.937 L/h)
, The vibration at the driver's seat (0.287 m/sec” . The effect of the rake angle
of the two plow blades of 55 degrees achieved a significant difference with
the best value for the power loss in rolling resistance (2.474 kW).

- Regarding the effect of plowing depth (35 cm), it achieved significant
differences in the following traits: Draft force (10.625 kN), traction efficiency
(73.170%), fuel consumption (9.970 L/h), and vibration at the driver’s
seat(0.277 m/s?). The 45 cm plowing depth achieved significant differences in
disturbed area (0.272 m?), energy efficiency (22.722 m?*/MJ), and power loss
in rolling resistance (2.413 kW).

- The interaction of the improved fuel type by adding Bardahl with the rake
angle of 45 degrees had a significant effect on the Draft force characteristic
with the best value reaching (10.120 kN) . It also achieved a significant
difference with both rake angles of 45 and 55 degrees on the vibration
characteristic at the driver’s seat with a value of (0.248 m/sec®) .The
interaction of the fuel type enhanced with the addition of Max-Tane with the
rake angle of 45 degrees also achieved a significant difference on both the
disturbed area (0.254 m” and fuel consumption (9.495 L/h).

- The interaction of the fuel type enhanced with Bardahl with the ploughing
depths of 45 c¢cm had a significant effect on disturbed area with a value of
(0.283 m?) , and its interaction with both ploughing depths (35 and 45) cm
achieved a significant difference effect on the vibration at the driver's seat
with a value of (0.248 m/sec®). The interaction of the fuel type without
additives with the ploughing depth of 45 cm achieved a significant difference
effect on power loss in rolling resistance,achieving the best value (2.216 kW).
Furthermore, the interaction between the fuel type enhanced with Max-Tane
and the 35 cm plowing depth had a significant effect on noise, reaching the
best value (81.591 dB).
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- The interaction of the 45 degrees rake angle and the 45 cm plowing depth
had a significant effect on disturbed area (0.284 m?) and energy efficiency
(24.743 m*/MJ). The interaction of the 45 degrees rake angle and the 35 cm
plowing depth had a significant effect on vibration at the driver’s seat,
achieving the best value (0.269 m/s?). The interaction of the 55 degrees rake
angle and the 35 cm plowing depth had a significant effect on engine exhaust
gas temperature, achieving the best value (167.205°C).

- The interaction of the fuel type enhanced with the addition of Max-Tane,
the 45 degrees rake angle, and the 45 cm plowing depth had a significant
effect on disturbed area, achieving the best value (0.293 m?). In addition, the
type of fuel mixed with Max - Tane, the 45 degrees rake angle, and the 35 cm
plowing depth had a big impact on noise, with 81.113 dB being the best
value. The fuel type enhanced with Bardahl, the 45 degrees rake angle, and
the 45 cm plowing depth had a significant effect on engine exhaust gas
temperature, achieving the best value (183.925°C) . The interaction of the fuel
type without additives, the 55 degrees rake angle, and the 45 cm plowing
depth had a significant effect on power loss in rolling resistance, achieving
the best value (2.210 kW). Furthermore, the interaction of the fuel type
enhanced with Power Max , the 45 degrees rake angle, and the 35 cm plowing
depth had a significant effect on vibration at the driver’s seat, achieving the
best value (0.245 m/s?).



University of Mosul

College of Agriculture and Forestry

Studying the Effect Locally Available Diesel Fuel
Additives on the Performance Efficiency of the
Agricultural Tractor Loaded with a 2-Shank
Subsoiler Plow

Hilal Hazim Ayoob Fathi
M.Sc. Theses

Agricultural Machines and Equipment

Supervised by
Dr.Yousif Yakoub Hilal Raqeeb Hummadi Rajab

Assistant professor Assistant professor

2024 A.D. 1446 A.H.



