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Abstract: Based on a two-cylinder mechanical pump diesel
engine, combined with self-developed high pressure common
rail injection system, in-cylinder high temperature water
injection system and high performance control platform, the
effect of water injection temperature on combustion and
performance of diesel engine was investigated. The results
indicate that, by improving water injection temperature from
25 C to 160 ‘C, the evaporation rate of in-cylinder water
vapor is enhanced, the mass of in-cylinder work fluid is
improved, therefore, the work during expansion stroke can be
optimized about 49.5 J, and an 8% enhancement in thermal

efficiency of the diesel engine can be achieved. Meanwhile,
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the optimized water vapor evaporation speed is beneficial to
the decrement of combustion cyclic fluctuation.

Key words: diesel engine; in-cylinder water injection; water

injection temperature; performance optimization
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Fig.1 Schematic diagram of internal combustion Rankine cycle (ICRC) engine test bench



EloM

B4 ORI BE XL Y SR S AR B Rt BE R IR B IR T 5 1495

ST R ET K SE AR S R G h 2 T &
I TRES ] (FPGA) £ AR W R RA ML 1 88 L A I 2
BRRR S, ZNRAPLIESISS BT R 558,
i LabVIEW 84447 SCEH 42 HI 85 5 FPGA 27
'S , SCIMIH B TV I 22 K B K B Z7E N
SR AR S 5000 1, 1 % B e il Al R ok
FEL 2R A5 A 0) 5 i ML T A i B2 v AR A5 B AT R
. S5 UL, %3 H 2% T o R B HER TR T
TR ST B S m HLET b B TAE RS 347 5L ) R
e, 7RI R P, R SR R LN R ) B AR 4R, R
Fi Kistler 6052C Fs Jj 1% @4 F1 5064B11 H iy B K
FEXTHEL A 14T R &, I8 NI PCI6250 f55%
FBREE AITHRME S RE RGN RS P
FREU L 9 R 7 B S HLAE & TAESBOHITRE.

TR A SR RGN 7 R S R K B R 4
BATIF & » £ BUK B 5 K8 E R
G R AR =B 4. R FT R 45 MPa FOFLELE SR
RN R )5 1 R oK, 3 BLFE 2 L8 A m A s
PRk, O e B AR LB O AN SR B P R Y A L
e ds il vER R T 5 LB NI R R KR, LSS
BN S B B IR R R, 78 e LR e TAERITE
LT SEE R 160 °C B mE /KB BE. 5 Fe K ) il £ 38
R RSB IR R R R S R R 6021,
AT LIGE B4 A 29 0. 58 MPa ¥ FE 25 ¥ K46
FEH FEAINE R 35 MPa. FTEHHHET N &R & E
KW R G WA 2 s, G B3R 5 WK 8% 1 7
REHXZRBFEME 3 R BB LR
THFEEANEE 2 Fiw.

A E R E
o

L 2 SURGEHL 2. KRR 3. SRR 5 4. FR 1265 5. BRURKIEHU R A 3 6. BOF IR Bt s 7. Mok wiv
2 BEBEKMARETEE
Fig.2 Schematic diagram of high pressure and high temperature water injection system
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Fig.3 Schematic diagram of fuel and water

injector layout
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Fig.4 Effect of water injection temperature

on in-cylinder pressure
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Fig. 5 Effect of water injection temperature on
expansion work increment and indicated

thermal efficiency
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Fig.6 Effect of water injection temperature on combustion process
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Fig.7 Effect of water injection temperature on IMEP
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increment and value of

cyclic variation
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