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Numerical investigation on the combustion and emissions formation

processes in a hydrogen-enriched gasoline rotary engine
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Abstract: A CFD model for numerical investigating the operate process of a hydrogen-enriched gasoline
rotary engine was established in CONVERGE software. The Renormalization Group k-¢ turbulence model
and the SAGE combustion model coupled with a skeletal primary reference fuel mechanism were adopted
to calculate the in-cylinder flow flied and combustion process. By comparing the simulated and
experimental results under the same engine conditions, the accuracy of established model was validated.
The good agreement between model prediction and experimental results suggested that it could be used to
predict the effects of different hydrogen enrichment volume fractions on the flow flied, combustion and
emissions formation processes in a gasoline rotary engine. Results showed that a mainstream flow field
along with the rotor movement was formed during the compression stroke and sustained in the combustion
chamber until the exhaust valve opening. Due to the effect of the mainstream flow, the flame propagation in
direction of the mainstream flow was expedited. While the flame propagation in contrary direction was
retarded, consequently, the unburned mixtures at rear region of combustion chamber suffered incomplete
combustion. Meanwhile, the mainstream flow impinged on the cylinder wall and formed two vortices with
opposite rotation in the early combustion process. The enrichment regions of NO and CO emissions were
formed. After hydrogen addition, the increased OH, H and O radicals concentrations combined with the
intense flow flied accelerated the combustion process, which resulted in the improvement and advancement
of in-cylinder pressure and temperature. Compared with original gasoline case, the peak in-cylinder
pressure was increased by 9.1% and 13.7% with 2% and 4% hydrogen blends, respectively. With hydrogen
enrichment, the increased in-cylinder temperature promoted the formation of nitric oxide emission. Besides,
Carbon monoxide emission was decreased with the increase of hydrogen addition fraction.
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CO AR Z MAEAked f5 #1 CO i & FEIK, X2 THB A kst F2 et 7 Co st —
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FEARIRIG NP A o3 T A2 18 K HL s BB AR AR Rt A, B = AR IR
BEARAE 1 R A DX 30 ] A SR AEREC, v DXk it (41 B A A BIRGE = il i » £ TDC
BYik, PR RRS ¥ T s sy A R i, 580 BOBOK LT i ke,
MB A 0% 24. 8 m/s THE RIS A4 4% 28.3 m/s.

(2)  WTERBIAAGLE, KIEIETT RS Tasi 7 m R RGeSz Mg
o BET S BUERGE E RAR PR X ISAAAE — € ERORIRR G, BRHER TR
NIEERE. BEJE O, H A 0 SRR EE M TR 7 #AbeERE , A1 PR & 1Rk
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KIS, SRR A B R R . SEHUHEL, BE 20 A% A I
(BB T3 73 BITHE 9. 1A 13, Tho 15205 AR T i A UK FRAREL T AL R

(3)  NO FESAECKX P KRR E R S X . R, BT oBXHoBs<asS
BRFFLEL B AR A NO, LA R F2 it o SO RE T i 7 R AH SR A 0 & 46 VE L, 7
MR R IE R T A NO 73 AR [X . B bl A )36, NO IR IX AR K . B 2R
BRI I, L IR PR LS R, NO IR FEZBWI . CO AL
BRI ZL ) K IR T, ELIRIRE 2 2 AT AR = AR X, (HET CO 7E DR
BB, A —A CO IRIXTE R R TEHES TR T RIS %1, Rk
FERIX AR TE RPN GRS R, SFEERRER O ALK, 55
BUAREL, BE 4%)5 NO HEBOH & 45. 1%, CO HERFFAR 33%.

(4 HEEAH TN EA DA, BEN e R R BCE TN A TG SRR ,
WAL T R KOG AR & & TR THLAE . (B2, i iliibes Rk
K DX AR IR & AHE LASE e RE, 3 BOH mi RO sy iR Iml R IR A A, DRI UEAE S
A B, R B K SRS KRR ARk D PR e T LI RE .
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