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Study on Turbocharger Matching Performance of High-turbocharged
Diesel Engine under Specific Back Pressure

Huang Wei, Li Jingfen, Zhu Kui, Zhou Xiaojie, Zhao Tongbin

(Shanghai Marine Diesel Engine Research Institute, Shanghai 200090)

Abstract: Certain one-dimensional simulation model of high-turbocharged diesel engine was established
based on GT-power, and calibrated by experimental data. The performances of the engine at different ex-
haust back pressure were predicted using the model, the results of which were then being used incorporat-
ed with the experimental data to analyze the matching between compressors and turbochargers at high and
fluctuating back pressure. The results of the study showed that the rising back pressure would worsen the
performance of the engine. And the performance of engine at higher back pressure was reversed by an ap-
propriate matching of turbocharger, which recovered the engine power to 59.8% and 66% , respectively,
at steady and fluctuating conditions. The efficiency and flow of compressor in the low boost ratio area
should be increased, and the boost ratio in the high boost ratio area should be appropriately controlled un-
der the high back pressure. Such recovery was strongly determined by the flow area of nozzle ring, too big
or too small of which would not be effective. An appropriate selection of turbocharger increased the recov-
ery rate by 10.9% . The fluctuation of the engine performance parameters reflected the changes in back
pressure with a certain delay. And, the amplitude of fluctuates was correlated inversely with the length of
delay.
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