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0 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000
250 1. 050 1. 050 1. 050 1. 050 1. 050 1. 050 1. 050 1. 050 1. 050 1. 050 1. 050
500 1. 050 1. 050 1. 050 1. 050 1. 050 1. 050 1. 050 1. 050 1. 050 1. 050 1. 050
600 1. 050 1. 050 1. 050 1. 050 1. 050 1. 050 1. 050 1. 050 1. 050 1. 050 1. 050
680 1. 050 1.050 1.050 1. 050 1. 050 1.050 1.050 1. 050 1.050 1. 050 1. 050
730 1. 060 1. 060 1. 060 1. 060 1. 060 1. 060 1. 060 1. 060 1. 060 1. 060 1. 060
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980 1.238 1.282 1.375 1. 407 1.434 1.451 1. 468 1. 476 1.493 1.512 1.514
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1 100 1.292 1.337 1.378 1.422 1.451 1.476 1.476 1. 480 1.540 1.523 1.525
1200 1. 450 1.530 1. 620 1.770 1.780 1.830 1.467 1. 487 1.517 1.517 1.517
1 300 1. 650 1.730 1.820 1.970 1. 980 2.030 1.467 1.487 1.517 1.517 1.517

1 400 1.750 1.830 1.920 2.070 2.080 2.130 1. 467 1.487 1.517 1.517 1.517
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A closed-loop control strategy based on cylinder temperature of
a natural gas engine

XU Kaifeng
CNPC Jichai Power Co., Ltd., Jinan 250306, China

Abstract; In response to the high failure rate of oxygen sensors and unstable engine control in natural gas
engines with closed-loop control of air-fuel ratio, a new closed-loop control strategy based on cylinder
temperature without the constraint of oxygen sensors is designed for a V-type 20 cylinders nature gas engine.
The cylinder temperature control structure is analyzed, a closed-loop control model and control strategy based on
cylinder temperature are designed, the engine control parameters are calibrated and verified by engine operation
tests. The experimental results show that with the closed-loop control based on cylinder temperature, under the
same ignition advance angle, the engine calibration power reaches 1 900 kW, the average exhaust temperature
of each cylinder decreases from 630 “C to 623 °C, and the thermal efficiency increases from 41. 6% to 42. 15%
when the power is 1 900 kW. The closed-loop control strategy based on cylinder temperature is effective , which
improves the stability of natural gas engine control and enhances overall performance.
Keywords : nature gas engine; control system; cylinder temperature; closed-loop correction; calibration
(AT Gk 0l



