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Method of Decreasing the Deviation of Corrected Engine Torque
using Knock Correction Rate in Gasoline Engine Performance Test
on Dynamometer
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Abstract : Recent trends of development in small size gasoline engines are both to have higher compression ratio for
the purpose of improved fuel consumption and to advance spark timing up to DBL in alow to mid engine speed region
for a good acceleration performance of vehicles. However, there occurs the deviation of corrected engine torque results
during engine performance test on dynamometer because test conditions influence the onset of knock. Therefore, this
research shows the test deviation of corrected engine torque decreases when knock correction rate is used.
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Table 1 Engine specifications
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Fig. 2 Variation of test cell conditions and spark timing
during one year
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Table 2 Comparison of engine test conditions
Tine (°C) Pam (kPa) Puzp (kPa)

Testl | Test2 | Testl | Test2 | Testl | Test2
1000 | 27.6 | 255 | 100.6 | 101.8 | 1.5888 | 1.0612
1500 | 27.7 | 254 | 100.6 | 101.8 | 1.6137 | 1.0677
2000 | 275 | 254 | 100.6 | 101.8 | 1.5849 | 1.0654
2500 | 27.6 | 254 | 100.6 | 101.8 | 1.6012 | 1.0233
3000 | 27.8 | 253 | 100.6 | 101.8 | 1.6326 | 1.0058

RPM

Table 3 Comparison of engine test results
Raw engine Correction | Corrected engine
RPM | torque (%)™ | factor (SAE) | torque (Nm)
Testl | Test2 | Testl | Test2 | Testl | Test2
1000 | 100.00 | 101.64 | 1.005 | 0.981 | 108.21 | 107.25
1500 | 100.00 | 101.64 | 1.006 | 0.980 | 122.29 | 121.12
2000 | 100.00 | 101.80 | 1.005 | 0.981 | 132.69 | 131.82
2500 | 100.00 | 102.22 | 1.005 | 0.980 | 139.59 | 139.13
3000 | 100.00 | 102.47 | 1.006 | 0.980 | 142.06 | 141.77
DBL spark Volumetric Air density
RPM | timing (CA®)™2 | efficiency (%) (kg/m®)
Testl | Test2 | Testl | Test2 | Testl | Test2
1000 0.0 0.9 80.8 | 81.7 | 1.166 | 1.189
1500 0.0 11 851 | 86.1 | 1.166 | 1.189
2000 0.0 1.0 906 | 91.3 | 1.167 | 1.189
2500 0.0 0.8 911 | 919 | 1.167 | 1.189
3000 0.0 0.7 923 | 929 | 1.166 | 1.189
1) Test22] Raw Engine Torque= TestlthH] A Al E Z712F9).
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Fig. 7 Comparison of band-passfiltered knock signas
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