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Simulation Study on the Matching of Variable Nozzle
Turbocharger (VNT) and Diesel Engine
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Abstract: The flow area of the Variable nozzles turbocharger (VNT) can be changed with the changing of the
work conditions to achieve optimal matching between the VNT and the diesel engine, aimed to improve the
weakness of the conventional turbocharged which contains not enough torque at low speed, poor economy at
part load and slow response for transient condition. In this paper, creates a GT-Power simulation model
between the VNT and D01 diesel engine. Through that to do simulation study of the matching between the
VNT and the DO1 diesel engine for all the work conditions. Analysis the influences on the engine power and
economic of the nozzle opening, and then determines the best nozzle opening with the engine speed and load

variation.
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Figurel. Variable turbocharging control system
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Figure2 2000rpm, torque output with different areas of the
variable nozzle
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Figureure3 2000rpm, operate situation of the compressor with
different areas of the variable nozzle
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Figure4 2000rpm, fuel consumption rate with different areas of the
variable nozzle
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FigureS MAP of the variable nozzle for all the work conditions
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Figure6 MAP of the boost pressure for all the work condition
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Figure7 100%load, the influence to the torque output of the rack
position

E7100%5A% T, AIEBMEH A ALE xS miL AR R

340 »

1 —=—1500r/min
320 4 —e—2000r/min
1 —4&—2500r/min
300 \ —w»—3000r/min
1 —<—3500r/min
280 \\ \ —»—4000r/min

260

240

BSFC( g/Kw * h)

220

200

T T T T T T
0.0 0.2 0.4 06 08 1.0
g W AT

Figure8 100%]load, the influence to the fuel consumption rate of the

rack position
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Figure9 Part load (15mg/cycle), the influence to the torque of the
rack position
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Figurel0 Part load (35mg/cycle), the influence to the torque of the
rack position
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Figurell Full load, the change law of the rack position with change
of the speed
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Figurel2 Full load, the change law of the boost pressure with
change of the speed
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Figurel3 Part load, the change raw of the rack position with
change of the speed
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Figurel4 The change law of the rack position with change of the
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Figurel5 The change law of the boost pressure with change of the
load
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