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Low-Speed Performance Improvement of Natural Gas Engine by

Asynchronous Intake Timing and Turbocharger Matching
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Abstract: Optimization schemes of synchronous and asynchronous intake timing combined with
turbocharger matching are designed to improve the low-speed performance of a natural gas engine
modified from a turbocharged gasoline engine. Then bench test and numerical simulation are used
to investigate the effects of different intake optimization schemes on the performance of the
natural gas engine. It is found that the boost pressure and the intake flow rate of the natural gas
engine at low speeds increase obviously by matching a turbocharger smaller than that of the
original gasoline engine. The backflow at the end of intake stroke is reduced at low speeds when
adopting the synchronous intake timing scheme with a smaller intake duration angle and delayed
closing angle, which results in an obvious increase in the intake flow rate at low speeds. When

adopting asynchronous intake timing scheme, the further decreased intake duration angle of one

Wk H# . 2019-04-08, FEHMIA: FER 1993, B A WERGEFEES . B . flEgEz. HLTH. BHRES
B & 0 % Bh i B (2018 YFB0105900) ,
[0 £ R T] . 2019-07-02 W 4% HY B AE : http: // kns. enki. net/kems/detail/61. 1069, T. 20190701, 1352, 016. html



56 [ . ]

Ko

R

Eird i 53 4

intake valve may lead to a further increase of 46 % in the intake flow rate at low speeds compared

with the original scheme; the other intake valve with larger intake duration angle and delayed

closing angle ensures sufficient intake flow rate at high speeds. At the same time, the

asynchronous intake timing scheme can improve the in-cylinder flow, increase the maximum heat

release rate, and slightly shorten the combustion duration. After the optimization of the

turbocharged natural gas engine, the low-speed torque is increased by 55. 6 %, which exceeds that

of the original gasoline engine. The low-speed fuel economy is also improved, and the brake

specific gas consumption is reduced by 8.1%.

Keywords: natural gas engine; asynchronous intake timing; turbocharger matching; low-speed

torque
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