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Abstract: To improve the performance and reduce fuel consumption, GWM developed a new
1.5L turbocharged GDI engine based on a benchmarking engine. During the engine development
process, GT-POWER software was used to optimize engine compression ratio, intake and exhaust
valve profiles, spark and valve timing etc. The simulation result shows that power and fuel
consumption target can be reached. And finally compression ratio and valve profiles were
confirmed for the new engine.
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Profile CR P_IA VVT_I VVT_E SPK Power | PBTC | TBTC | P A_TC
[ [ [bar] | [deg] | [deg] [ Tdegl | kW] | [barl | [C | [barl
9.5 2.25 -20 10 -7 141.42 3.71 922.65 1.6
In195 10 2.1 -10 10 -5 140.03 3.57 924.18 1.59
Ex180 10.5 2.05 -10 10 -3.4 137.02 3.45 924.69 1.56
11 1.95 -10 10 -3.2 133.38 3.19 909.49 1.49
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Profile CR P_IA VT I VVT_E SPK Power | PBTC | TBTC | PA_TC
[ [ [bar] | [deg] | [deg] | Idegl | tkwl | [bar] [ [C] [ [bar]
9.5 2.15 -10 20 -6.4 137.9 3.54 916.09 1.58
In195 10 2.05 0 20 -4.3 136.48 3.45 920.11 1.58
Ex210 10.5 2 0 20 -2.9 133.69 3.33 919.08 1.55
11 1.9 0 20 -2.8 130.27 3.08 902.2 1.48

3.1.3In190_Ex180 VS In190_Ex210
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Torque
[Nm]
300
0
200 246.17
) 242.79 239.58
240 236.92
220
200
9.5 10 10.5 11
6 (IIEHIAE A Ex180 By 25 46 th T At g S I ) f K HLRE
5 KSR 5 Ex180 B & R 46 b T Se Bl B RHUAE I S50l &
Profile CR P_IA VVT 1 VVT_E SPK Torque | WGD
[-] [-] [bar] [deg] [deg] [deg] [Nm] [mm]
9.5 2.05 -10 40 104 | 246.17 0
In195 10 2.03 -10 40 11 242.79 0
Ex180 10.5 2.02 -10 40 11.7 239.58 0
11 2.02 -10 40 12.4 | 236.92 0
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3.2.2 In190_Ex210 K I T 45 5
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Profile CR PIA | wrtl | WTE | SPK | Torque| WGD
[-] [-] [bar] [deg] | [deg] | [deg] | [Nm] | [mm]
9.5 1.94 -10 0 73 | 210.34 0
In195 10 1.9 -10 0 7.3 | 208.36 0
Ex210 | 10.5 1.92 -20 0 8.4 | 208.27 0
11 2.03 -20 0 10.8 | 211.38 0
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3.2.31n190_Ex180 VS In190_Ex210
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Speed | CR | BMEP Cj\ffsft BSFC BP | VVII | VVI_E | SPK | AI50 | Pmax | APmax
ngle
[rpm] [ [bar] [deg] | [o/kWh] | [bar] [deg] [deg] [deg] [deg] [bar] [deg]
9.5 12.03 130 | 229.09 1.5 -60 30 -18.1 8.21 68.64 | 14.45
2800 10 12.03 120 | 22651 1.5 -60 30 -16.5 8.96 69.5 15.24
10.5 12.02 90 224.66 1.5 -50 40 14.6 9.56 69.74 | 15.85
11 12.04 90 224.31 1.5 -50 40 11375 | 1252 | 65.66 | 18.89
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Offset
Speed CR BMEP Ansl BSFC BP VVT_1 | VVI_E SPK AI50 Pmax APmax
ngle
[tpm] [ [bar] [deg] [g/kWh] [bat] [deg] [deg] [deg] [deg] [bat] [deg]
9.5 12 190 231.74 1.2 0 30 -14.6 11.55 63.63 17.68
2800 10 12.03 110 228.81 1.5 -60 40 -16 9.09 68.56 15.52
10.5 12.05 110 227.23 1.5 -60 40 -13.75 10.79 67.36 17.18
11 12.03 120 232.77 1.5 -60 40 -7.5 17.81 56.39 23.98
3.3.31n190_Ex180 VS In190_Ex210
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