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1 Tractor and engine tests

1.1 Data set Generation for agriculture tractor testing

The set of data collected at developed in the frame of the ACTIVATE project test-rig, equipped
with 4-stork Lifan Diesel C186 engine (see Tab. 1) was collected for constant RPM 1500. Test was
performed using two configuration of the ammonia injectors in order to check influence of spatial
configuration of the injector on engine operation. Test configuration presented in table 2 was per-
formed for different Ammonia Energy Share (AES) where amount of biodiesel was kept constant
while ammonia flow rate was changed. For biodiesel and ammonia constant injection timing before
top death center piston position was set, 16 and 14 CAD, respectively. The analyzed parameters by
application of the developed computational procedure, calculated based on the indicated pressure
profile were

– IMEP - Indicated Mean Effective Pressure,

– HRR - Heat Release Rate - during combustion stage,

– pressure,

– emission of selected species.

Figure 1 presents indicated pressure profile for investigated cases in Test 1. It can be noticed marginal
differences between subsequent profiles which also can be seen in figure 2. The idea of performed test
was to keep the same Indicated Mean Effective Pressure and generated power which was successfully
achieved for different ammonia energy shares. IMEPs for cindered engine operational condition are
presented din figure 3. Preformed test also shows small variation in HRR between tested AESs, see
Fig. 4. The fluctuation of calculated ln(p) for 6 cases is illustrated in figure 5.

Table 1: Specifications of diesel engine: IVO - Inlet Valve Opening; IVC - Inlet Valve Closing; EVO
- Exhaust Valve Opening; EVC - Inlet Valve Closing; SOI - Start of Injection

Engine info. Valves Units
Engine model 4 stroke, Lifan
Bore and stroke 86�70 mm
Geometric CR 16.5:1
Maximum power (3500 rpm) 6.4 kW
Conn. rod length 117.5 mm
IVO 14� BTDC
IVC 45� ABDC
EVO 50� BBDC
EVC 16� ATDC
SOI -15.5 BTDC
Injection pressure 200 bar
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Table 2: Test 1 - engine operational parameters

Name mbio, kg/h mNH3 ,, kg/h N, kW IMEP, bar AES
A 0.491 0.709 1.763 5.73 0.42
B 0.488 0.829 1.744 5.73 0.46
C 0.481 0.993 1.794 5.80 0.51
D 0.473 1.084 1.768 5.79 0.53
E 0.466 1.248 1.732 5.71 0.57
F 0.454 1.466 1.641 5.43 0.62

Figure 1: Pressure profiles for test 1
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Figure 2: Clipped pressure profiles for test 1

Figure 3: Indicated Mean Effective Pressure calculated for investigated cases in set test 1
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Figure 4: Heat Release Rate calculated during combustion stage in respect to crank angle degree
(CAD) for test 1
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