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Numerical study of compound intake on working process in a

hydrogen-enriched gasoline Wankel rotary engine

Wi&dE A
(bR TR E: HEE BRI 2B B R IR AR AL 5t S8 == 5 IR A= A5 Gl 16 A6t i 8 sk
e, Jbn TR, dbat 100124)

# & AT CONVERGE #4327 & A Tt H45 2 # TH TAFid 4249 CFD 27!, @i
5B TRNEATHERERLERETIL, EATATE L CFD BRA & EHE, K TRIEGE QA
AR T B A Xt At Al 3% A 4o Ao 2000 4 T ALE A W R A K G 634289 %k AT
HREAY, ARAAAESALAAFSALFHT, RALAGHAE, AA#HAUAL 545,
AR T ZRIRA TR, SN IRRI S, RET @BRR TR ARG KIEEE, B, RAL
GHAEMTHAONER, BTN AERLSA S, EXRESAFAREAELMHT, 2 41d 0.806
#20.886 = ] 0.893 A= 0.955; 4L (AR ) R & &, H3ndmit Ak, A3 T 4.5%4 6.8%.
I, EHmtEARAERS T RSN , EREHAFAFHEALHT, BTHK
FAL A i 5k & gt LT 89 25.8% 1 27.5% T & 2] B A3 AT 49 26.8%F7 28.1%, HeEahE b AL1F B 3 —
TR E,
XeE: AR A BT A4#A; CFD
Abstract: A CFD model for numerical investigating the operate process of a hydrogen-enriched gasoline
rotary engine was established in CONVERGE software. By comparing the simulated and experimental
results under the same engine conditions, the accuracy of established model was validated. Based on the
validated model, the effect of compound intake on the mixture formation and combustion process in
gasoline Wankel rotary engines with hydrogen port and direct injected enrichment are investigated. The
results showed that, both in the hydrogen port and direct injected enrichment conditions, peripheral-ported
intake flow played a leading role in the compound-ported intake process, which shortened the formation
time of mainstream flow field, increased the mean flow speed and accelerated the flame propagation to the
front region of the combustion chamber. Meanwhile, the compound intake possesses large port area.
Applying it in Wankel rotary engine increased volumetric efficiency from 0.806 to 0.893 in hydrogen port
injected enrichment condition and from 0.886 to 0.955 in hydrogen direct injected enrichment condition.
Both in the hydrogen port and direct injected enrichment conditions, compared with the side-ported Wankel
rotary engine, the peak in-cylinder pressure is respectively increased by 4.5% and 6.8%. Besides, the
improved in-cylinder thermal atmosphere promoted complete combustion of the fuel-air mixtures. The
indicated thermal efficiency increased from 25.8% to 27.5% in hydrogen port injected enrichment condition
and from 26.8% to 28.1% in hydrogen direct injected enrichment condition. Furthermore, a better emissions
performance was also obtained in compound-ported Wankel rotary engine.
Key words: Hydrogen; Gasoline; Wankel Rotary Engine; Compound-intake; CFD



2019 4 IDAJ-China [ 8304

1. &1

BT REANUAE S IIRILIO—Fl, G BRBUN, TR, S S o) S, (e
IR A Bl IR R AT AT 7 B A0 1 S G B, (R TR e 5 S FL T 25 L K SO LiRE S
TR, [, B T R T LAY O IR, [ AN CIF IR T BN IZ HIBT AL . Rosel14s A3
T R TR B BT B LGS ML 0, T LA Rkt e T LR < B, Tashimatl
S \FFR T — Sk T AL W ORI E R, DA T s AOM DI 2R . Kagawal®14ss A S 3 %
FHLIATAL P BT, SEBLT A EIREE, AR TR THLIE S HE, HEIRE T IR Al
PR, WU AR T — RSN THUA R R, KM THLRE TR FO AR — 1, JF4R
BT AME . 0 AR AT AT T R0 58 S M T T N+ 6L R0 o IR Pk 43 A
FIROR, SESREMT, IO THREE S R I, RS S R 5 P B o S N
PR PR IR B . S RBISE AR XK AL ZE £k, B i T LRGSR, JFRFAC T K
B 200 TR R I R (B0 . RO LR, A9 KT8 S TR 53 A £ TS S P B,
T T HUARIE S HERCRS P 1 036 AR TR 0 o W /00185 N 43T T 7 7 15 Ao B St AL 1A
RESITRR AR, FALE R, ARLE LT P 2 I e I KR, T DA i
FHLIBREEAR 5L -

S E R T R, S LR K 1 A A R T B A (6 T DA A B LI . 5 BRI,
AR LA 1 S e LR R 3 — P T 4707 U012, 2 1.1 8 T 24U TR KRR A
IE T EREE R ARG, SRR 2 S P SR A M, 9 PRI RN P o St 36 11
WUAEH, 5. KRS, ZBORIE TRMILL, SV M I O e, e e S0 5
AT ORI, BT FORRRE R IR LR AE R 20t 2, PRS2 T (6 i O BE RO B T AL PR . 1)
I, AR R SRRIEE, ME M EHLIE R, TTLLIHR HC. CO A COp M. Ik, /i
HBR F AR R B SR, T LB K R KBRS, BN R A
S P BAHUAR TS L

®LAAS L RRAL CFE. IET BRI S AL 5

PETR i oW KRR | LI IETEE
sy FJiE [ g/mol 2.015 110 16.043 | 46.07 74.123
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AR, BTV SRR T & T 28%. [FI 6L VR & e S B R i v, BRIR T
HC. CO #1 CO2 ik, SIENAHLL, BAReE 7% 10%2 J5, HC. CO F1 CO2 7l f&1IK T 85%,
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T 44.8%. 385 Bk A AT DUR I, RV ST L B IR — e L] 0 00T DA R K A #R TR
ARFKIE R SR IR ORI RS2, R TR SRS IARER (k&L Py ) 58 4 R
B, BCERE TS IERHEEE . (BB AV TN GELN SRS . RS SR B K
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