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Abstract

By depletion of fossil fuel resources in the world, the need for the new resources in the various field and among them in
agriculture has raised. The use of biodiesel as a renewable, non-poison and eco-friendly fuel is a significant solution in
this area. In this relation, evaluating the performance characteristics of biodiesel has vital importance. In this research,
the experiments were performed using 0, 10, 20 and 30% biodiesel mixed with diesel in a sub-scale tank for evaluating
the mixture performance in tractor traction. Diesel fuel was used as the basis for comparisons. The experiments were
performance in three tillage depths of 20, 25 and 30 cm, and in three forward speeds of 1.8, 3.6 and 5.4 km/h. For drawbar
force measurement an octagonal ring drawbar dynamometer and for real speed a radar were used. The tests were
performed in the factorial completely randomized design. The different fuel factors effect were measured on tractor
performance parameters (real speed, drawbar force, slip, traction power) in a soilbin. Analyses of variances for the
experiments showed that the real speed, slip, drawbar power, traction force and their interaction effects were significant
at 5% and 1% of probability level. Adding biodiesel for tractor fuel increased the values for drawbar force and drawbar
power.
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Figure 1- Chisel Packer
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Table 3. Speed adjustment matrix of test tractor
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Table 1. Physical properties of used biodiesel
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Table 2. Specifications of test soil
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Constituent st
elements Valuee
pH 6.89
S5 eolas (EC) 0.2 ds/m
peds (Ca) 15 mg/lit
w5+ (M) 3 mgllit
S5 (Ch) 35.4 mg/lit
iy (K) 27.89 mg/lit
it (P) 2.8 mg/lit
59,8 (N) 0.155 mg/g
Cogb, Humidity 20%
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soil pattern Loamy-sandy-clay
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Table 4. Analysis of variance (mean squares) for effect of fuel
type, depth and speed on actual speed, slip, tensile force and
tensile strength
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Figure 2 - Radar installed in front of the tractor
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Figure 3. Tensile dynamometer
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Fig 4. Real speed changes versus triple effects (fuel type x depth x velocity)
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Table 5. Comparison of tensile strength using of diesel
and biodiesel
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Table 6. Comparison of tensile strength using of diesel
and biodiesel fuel
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336 327 3.05 2.36 20 3.6
456 438 4.78 4.23 25 3.6
5.87 6.49 5.72 5.17 30 3.6
548 484 4.89 3.94 20 5.4
6.52 6.77 6.25 6.62 25 5.4
9.25 7.94 891 8.95 30 5.4
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