
Ammonia as carbon free fuel for
internal CombusTion engIne driVen

AgriculTural vEhicle

Work Package 5
Deliverable Report

Topic: D5.3

Report from tractor calibration.

Page 1



Contents

1 Adaptation of an agricultural tractor for dual-fuel operation using NH3 3
1.1 Adaptation of the tractor drive system to run on ammonia . . . . . . . . . . . . . . . 7

2 Testing of an agricultural tractor during dual-fuel operation using NH3 12

3 Determination of the tractor performance under actual operating conditions 15

4 Determination of the emission factors of an agricultural tractor in a working field
covering the operating conditions of the actual tractor 20

Page 2



1 Adaptation of an agricultural tractor for dual-fuel oper-

ation using NH3

An analysis of commercially available orchard tractors was carried out to demonstrate ACTIVATE
technology in a real agricultural vehicle. A vehicle was selected whose design allows components
to be safely modified and adapted to accommodate an ammonia-fuelled engine with a biofuel and
ammonia supply system. Figure 1 shows the overall dimensions of the selected SCOUT tractor, the
values of which are summarised in Table 1. This table also provides information on the transmission
system.

Figure 1: Major dimensions of the SCOUT tractor
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Table 1: Selected data on the SCOUT tractor

Main dimensions, mm

A (length) 2415
B (width) 1350
C (height by steering wheel) 1190
D (height by silencer) 1770
E (wheelbase) 1770
F (distance between drive
wheels)

1090-1300

G (road clearance) 260

Wheel dimensions, in
front 5”-10”
rear 6,5”-16”

Unladen weight, kg 540
Clutch multi-disc dry, flanged
Gearbox manual (3 front, 1 rear) x 2

Translations (front - from
the crankshaft to the
drive wheels)

G1 145/1
G2 95/1
G3 60/1
G4 35/1
G5 25/1
G6 15/1

Transmission 2 x V-belt B3048 type

On the SCOUT tractor, the power transfer from the combustion engine to the gearbox is via a
V-belt. This type of solution makes it possible, with little interference with the tractor’s design, to
replace the original tractor engine with a LIFAN engine that has been adapted to run on ammonia as
part of the WP2 work package. A schematic drawing of the tractor’s transmission system is shown
in Figure 2 The tractor’s original shaft-mounted pulley (position 2 on Figure 2) has been replaced by
a new pulley with a geometry that allows the attachment of additional components such as a signal
wheel and a common rail pump drive wheel around it.

In Figure 2 the marked items are: 1. Engine crankshaft, 2. Engine V-belt pulley, 3. Belt drive,
4. Clutch with gearbox pulley , 5. Gearbox input shaft, 6. Hydraulic pump coupling, 7. Reverse
gear shaft, 8. Gearbox intermediate shaft, 9. Gearbox main drive shaft, 10. Differential shaft, 11.
Final drive, 12. Drive wheel axle shaft, 13. Rear drive wheel.
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