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Experimental Study of Knock Control in an
Internal Combustion Rankine Cycle Engine
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Abstract: Based on a retrofitted two-cylinder diesel engine,
combined with a self-designed intake and direct high
temperature water injection system, the knock condition
existed in internal combustion rankine cycle engine have been
investigated at a high compression ratio and high oxygen
fraction. The results show that compared with air intake, the
knock occurred results in a high oxygen faction and the knock
intensity (KIA) calculated from in-cylinder pressure Fourier
transfer and band-pass filtering reaches 0. 26 MPa. The knock
frequency is controlled by utilizing a suitable direct water
injection strategy and the combustion stability is sustained.
Meanwhile, the injected high temperature and pressure water
evaporate after heat absorption, which improves system

thermal efficiency effectively.
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Fig.1 Schematic diagram of ICRC engine test bench
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Fig.2 Schematic diagram of high pressure and temperature water injection system
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Tab.2 Specifications of test conditions
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Fig.3 Schematic diagram of spark plug and water

injector layout
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Fig.4 Cylinder pressure, temperature and p-V diagram

under air and OF55 conditions
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after filtration
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Fig.6 Heat release rate under air and OF55 conditions
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Tab.3 Combustion parameters under air and OF55 conditions
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Fig.7 Scatter diagram of IMEP under air and
OF55 conditions
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pressure rise rate under knock condition
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Tab.4 Effect of water injection on combustion

parameters under knock condition

TH Pumax/ Obua/ dpmax/ Osp,./ 4
MPa ®) (MPa + (*)71) ) /]

FEK 6.1 364.0 0.27 353.5 861
K 5.8 369.5 0.19 357.0 880
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Fig.10 Effect of water injection on heat release rate and

accumulated heat release under knock condition
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knock condition
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Tab.5 Restrain of knock under different boundary
conditions using water injection
537K B 2 RBOKT  BUKTH

RS onmm TR CwmE mm
&R /) HAL/% /%

46,7 3 360 578 6 0
46. 7 3 370 565 6 0
49.7 3 360 595 16 4
49.7 3 370 584 16 0
49.7 5 360 554 16 0
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BE 0T (3 RR A0 1.
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