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Hybrid Tractors
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Group 25 : Abdulla AIShehhi(MCE)

Tractors are amongst the most important equipment used in farming. Conventional
tractors rely on diesel since it provides sufficient power and torque for performing heavy-
duty tasks. However, operating diesel-engine tractors on farms for prolonged hours
releases emissions on the field. These emissions contaminate the soil and coat the crops
with a thin film. Therefore, we intend to redesign the diesel-based conventional tractor

into a hybrid vehicle by integrating an efficient engine to reduce the heavy use of diesel.

b e e o Sty

i '|.|‘1“." L o
I;;l_"l ',il'l | '1-:;&..|

Figure 1: The problems arised by the use of diesel tractors
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Hybrid tractors use diesel as fuel, which causes a number of serious issues:

Health issues: Diesel emissions released from tractors lead to diseases such as lung cancer,

asthma, allergies, eye irritation, headache, etc.

Seeds growth: Diesel exhaust contaminates the soil — reduces the growth rate of the
seeds (Bona, Rezende, Santos, & Souza, 2011)

Cost: Using diesel tractors in farming has become an expensive process for farmers as
well as consumers, because:

e Diesel fumes reduce the germination of seeds — farmers yield fewer crops — selling
price of the crops will increase

e Slow germination means farmers should consume more diesel — invest more money
in buying diesel

e To clean the contaminated soil, farmers use soil remediation process, which requires

labor, machinery, and more fuel consumption — increases the selling price of the harvests
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Nanoparticles Electrodes to enhance battery life and eliminate the problem of gassing
and sulfuric acid in lead acid batteries.

Regenerative Brakes generates power when a driver hits the brake pedal of the vehicle
which reverses the operation of the electric driving system. The electric motor reverses

direction, becoming a generator which stores the energy in the vehicle’s battery.

Figure 2: Regenerative Braking System
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Solar Monitoring System is an energry efficient and eco-friendly system. The power

of the system is maintained by Maximum Power Point Tracking (MPPT) algorithm.

Dual Clutch Transmission minimizes the gear transmitting time which provides a
constant acceleration and eliminates the time where is no torque during the gear shift.
The dual clutch transmitter is more fuel economic than the other transmitters and

provides the necessary power need for the tractor
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Figure 3: Dual Clutch mechanisim
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Evaluation

The hybrid-diesel design was tested against the conventional diesel tractors for

approximately 6 months under similiar conditions. The following results were obtained
for hybrid tractors in comparison to the diesel tractors:

e Carbon dioxide emissions were reduced by 70%

e Fuel consumption was reduced to 20%

e After 1000 charge/dicharge cycle, nano-batteries retained 70% of the storage

capacity.

e Regenerative braking technology can recover about 30% of the energy ordinarily

lost to braking in conventional vehicles.

Alternatives

Torque

1. Electric Engine
2. Diesel Engine
3. Hybrid Engine

Figure 4: Torque Comparison
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