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Simulation of Injection Parameters for

Turbocharged Diesel Engines Work at High Altitude
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Abstract: This study delivers a method to achieve power recovery for diesel engine on the
plateau by adjusting the fuel supply parameters without the necessity of modifying the engine
structures or adding any accessories. A model for a V6 turbocharged engine equipped with
a new compressor, was established for the highland simulation. Through simulation, the
influence of the fuel injection advance angle on the power, turbine intake temperature and
maximum combustion pressure was investigated. Based on the results of the investigation,
a detailed method to adjust the fuel supply parameters was put forward. Eventually, three
different simulating schemes were calculated and compared in the paper. Once applied this
method to adjust the injecting timing and fuel mass together, the rated power of the engine
at the altitude of 4500m can reach up to 75% of its counterpart on the plain.
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Figl. Comparison of Pmax and Intake Temperature of the Turbine

between simulation and experiment results
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Fig2. Heat Release Curves at different altitude
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Fig3. Comparison of mass flow rate of air between simulation and

experiment results at different altitude
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FigS. Full-load operation line on the original compressor map at plain
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Fig6. Full-load operation line on the new compressor map at plain
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Table2. Results of the Scheme 1
REL &R % PRI T FE oL AT iR

% 2R

LSty i x R £
r/min mg kW 9/kW-h °C MPa
2100 140 2144 246.9 20.8 730.0 9.74
1800 149 205 235.4 20.3 725.9 9.88
1600 152 189.6 231 19.6 731.4 9.53
1400 157 174.6 227.1 19.5 724.4 9.65
1200 140 132.7 2279 19.6 694.5 8.41
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Table3. Results of the Scheme 2
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2100 147.0 224.6 2473 20.2 750.1 10.76
1800 159.2 2183 236.2 19.5 749.9 11.05
1600 161.9 201.3 231.6 19.0 750 10.73
1400 172.4 191.1 2274 18.8 749.8 10.85
1200 166.0 157.2 228.1 18.5 741.0 9.32

M7 R AE R 3 AR, Bl E R IR N LR R, REHLIhRIK R RE A
P, ihh, EARTT R TR s I be R BT S — i R, (HEVAOR U R A R N R SIALEL N
B, BRI TR AR

2.3 FR=: RiTASHWERSRAE
PR 4500m 3A53F 2100r/min (7N T OB, BF St b & 5 A Rl am e N R . & ik
BelE J1s RN R Z B K F .



2013 4 IDAJ—China T EH iR E

775 F
o
i 750 —— AR TR B
F§
é 725
X
700
115
228 T E
2 z
%224 L 13 _é
R 12
= &
220 &
R 1
iz
& —— B EREEEN =
216 110
9

3 5 7 9 11 15 15 17 19 21
A HERT A (CCA)
B 7 BRI ASRBADRE. IR, BEREESD
Fig7. The influence of inject timing on power, turbine intake temperature and
maximum combustion pressure
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Table4. Results of the Scheme 3

REWL &R JSTHMERER AT Rk
LSty i x R £
r/min mg kW 9/kW-h °C MPa
2100 160 248.4 243.5 18.51 747.74 14.48
1900 170 244.7 237.6 18.1 748.81 14.89
1700 175 229.6 2333 17.73 745.36 14.84
1500 180 210.8 230.6 17.34 743.46 14.60

1300 185 187.7 230.6 17.01 742.33 13.97
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TableS. Adjust methods of the three schemes
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Fig8. Power and Pmax of the three schemes
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three schemes
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