5548 B 1
20041 H

[ B K “F 2 4 CH A BE S R0
JOURNAL OF TONGJIUNIVERSITY (NATURAL SCIENCE)

Vol. 48 No. 1
Jan. 2020

NEHS: 0253-374X(2020)01-0087-08

DOI: 10. 11908/j. issn. 0253-374x. 19151

st L A RN 7R TR L P K SR R 51

BB, Bhgist, A

(1. FEPRK2E IRZE T REAGE, BER 40004452, BPRKR2E HUMIL 2h R E G SERE , K 4000445
3 FVERAREN T R BRA F TR, ¥ 20180754 [RIFE K2 VR BE, L 201804)

FEEE AT i PR AL SE LS A R A Bl ) 2 5 LAY BF S
AN R AR R B et ALt SR be i R B RE A, IR IE
T PR RO ILRE 1 o 25 SRR, A& A S e g
JNT L N HE B EL A R AR AT ARG N R ) R R R, Ot
BT PRGN, 11E— A BETHET P s T 5, SR A 7 B2 i 5 7
5°CA ATDC( F1E£U5) a1 BT A 160 °C 1yl & K
RS2 BT P A be A B 4 ], O i W OB B R T Ak
TRk , HESITG ZEMLD , nTHE R R 24 3.75 %06

IR AL SAEIR s Al UGS s LT T s it K
FEDES. TKE22 NHEAFRERD . A

Simulation Study of Oxy-Fuel
Combustion Process and Effect of
Direct Water Injection in a Diesel
Engine

KANG Zhe'*, CHEN Siyuan**, DENG Jun', WU Zhijun'
(1. School of Automotive Engineering, Chongqing University,
Chongging 400044, China; 2. State Key Laboratory of Mechanical
Transmission, Chongqing 400044, China; 3.
Technical Quality, SAIC Volkswagen Powertrain Co., Ltd.,
Shanghai 201807, China;4. School of Automotive Studies, Tongji
University, Shanghai 201804, China)

Department of

Abstract: In this paper, a CFD model coupled with
detailed chemical mechanism is established based on a
common rail diesel engine test platform, the effect of
oxygen concentration on diesel engine combustion
process is investigated, and the enhancement in thermal
efficiency with direct water injection is verified. The
calculation results indicate that the in-cylinder specific
heat ratio can be improved by increasing oxygen
concentration, which results in an elevated in-cylinder
pressure and temperature during compression stroke,

promotes in-cylinder combustion reactions, enhances in-
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cylinder turbulence kinetics, and results in an advanced
combustion phase. By injecting 160° C high temperature
and high pressure water at 5°CA ATDC, the in-cylinder
combustion process can be optimized. The injected water
absorbs combustion heat and evaporates into steam which
further propels the piston during expansion stroke, thus
increasing the overall thermal efficiency of the diesel
engine by about 3.75%.

Key words: internal combustion Rankine cycle; oxy-fuel

combustion; simulation study; direct water injection
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Fig.1 Schematic diagram of ICRC engine test bench
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Fig.3 Model verification under oxy-fuel condition

without water injection
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Fig.4 Model verification under oxy-fuel condition

with water injection
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Tab.2 Experiment and simulation parameters
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Fig.5 In-cylinder pressure at different intake

oxygen fractions
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Fig.6 In-cylinder temperature at different intake

oxygen fractions
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Fig.8 In-cylinder TKE distribution at different

inake oxygen fractions
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Fig.11 Effect of direct water injection on in-cylinder

temperature
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