578 H2l % X @ K F F Ik Vol.57 No. 2
2023 4F 2 H JOURNAL OF XI” AN JIAOTONG UNIVERSITY Feb. 2023

REMEE R X BT R
14 B % W6 A9 15 LB 5%

BREL', Tofl, e, fhEEs, fes!
A FETRRKAEE TR S E SR E, 710038, P42%;
2. VU AE I R 2EHLMR TR 22 B, 710049, P§%)

WE. ATH I RAHNADHEE X BHTADMNGEE, RAHERBEG T XK ERSH MG
Mpeid A2, A ARG EE I HFBRIET XMv3 BEFHGHACFD ER BT # AEH AR
REAFBARAAEEAT XBAFIL . KR THEANEARLD REFFAIEZGYR.BTTH
FIH AR R A G XS & Am s e feim L B WA B (4B fedo B AR CO F2 NO, HE389 %
AALAE, BRAV . ERAIRF EABRTHEEBRN ARG LAY . B AR T OREEGH
M, A RETZAERA,AATRELE  BEE RERBORETAHAMBLYT R LETHRE
M, LA B AWM RLEA IR TAESAN ;R , O TRRS S ZORBERBRLEARG
THNRE, 2 34173 CO A= NO, f9HZA T Z3hm; 40 RB AW L. B AT 02 H 5%,
REB AR ARS AN EEES ARG T 16,71 %4 43.15% . KR T A X B &£ F X 3hhusk
A5 Xt RBEAERE,

KR XAETLHMN; AH A AEH A RE

RESES. TKIS XEHEEE: A

DOI:. 10.7652/xjtuxb202302009 X EHS . 0253-987X(2023)02-0078-12

Performance Numerical Analysis of X-Type Rotary Engine

under Different Hydrogen Supply Methods

GENG Qi', WANG Xuede', YANG Zhenghao', DU Yang®’, HE Guangyu'
(1. Science and Technology on Plasma Dynamics Laboratory, Air Force Engineering University, Xi’an 710038, China;

2. School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To further improve the performance of X-type rotary engine (XRE), a new-type power
unit, hydrogen-blended combustion is adopted to enhance the engine’ s combustion process.
Firstly, by numerical simulation, a CFD model of the XMv3 engine with hydrogen-blending is es-
tablished and verified. On this basis, two hydrogen supply modes, port injection (PI) at intake
and direct injection (DI) at combustion chamber, are selected for comparison to investigate the
influence of hydrogen-blending on in-cylinder flow, combustion and emission process, thus revea-
ling effects of hydrogen contents and hydrogen supply modes on in-cylinder turbulent kinetic en-
ergy and vorticity, free radicals, in-cylinder temperature and pressure, as well as CO and NO,

emissions. The results show that a main flow field accompanied by two vortexes is formed in the
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cylinder during the intake process and the gas is brought to both sides of the combustion chamber

for mixing with air and fuel, thus facilitating the combustion. Upon hydrogen-blending, the com-

bustion area expands to the slits on both sides of the combustion chamber so that the combustion

performance is improved. It is also shown that hydrogen DI yields better performance than hydro-

gen PI. Meanwhile, the combustion strategy with a high equivalent ratio and the increased in-cyl-

inder temperature due to hydrogen-blending lead to significant increase of CO and NO, emissions,

respectively. Compared with combustion without hydrogen, the peak cylinder pressure is in-

creased by 16.71% and 43.15% for PI and DI respectively with a hydrogen-blending energy frac-

tion of 5%. This study provides a reference for the hydrogen supply design of XRE.

Keywords: X-type rotary engine; hydrogen direct injection; hydrogen port injection; combustion
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Table 1 Main structural parameters of XMv3 rotary engine
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Fig. 2 In-cylinder mean pressure under different grid sizes
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Table 3 Specific parameters of hydrogen-blending in engine
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crank angle under H, PI and DI stage
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