i - SIS - IR
;\/\' A 5‘/" ﬂ— T
543 45 (2025) 551 4 Transactions of CSICE Vol.43 (2025) No.1

DOI: 10.16236/j.cnki.nrjxb.202501001

it HOCIZ Sl R B AR R S A B A TR 5

M, KM, HRE, BT
(R T %, K 300350)

WE.: T EI TR GIRGEICEL, X4 TO0 N R SWIHE R E A I TR ST, ST YIS i se i % (HCCD
KNP AR BRI A IR e R G BCARAY R TIM S ST R R R bl — 0 AT, PR AL 5
BESRBSE, EBRGENESRIRS, T4 ERIE. FETUCRSE RN E SR R h AR i
WEATARSE. LSRR TR D DO R RO Y BRI S IR AR R AR S A S ISR R REa, SCILEE B RE4R
Ft, #EREHH 2200 /min, EIHERE S (IMEP) 24 1.26 MPa BHEHI 24 R 3.17 kW, SSHIACENE 2.49%; &
ZEFTAS RS e O AR . S IR AR TE FH T4 T 1 600 r/min K2 IMEP KF 1.07 MPa 1%, BCHFFEAERAE
SIET), SRR R SRR R AR L, FRE R SRR B AL

KR Rl BTREER; PRESTRRARS; KRR

HESES: TK411.1 MERERERS: A XEHE: 1000-0909 (2025) 01-0001-10

Research on tandem composite turbine matching and exhaust
gas energy distribution of a gasoline HCCI engine

Lin Yumei, Zhang Shanshan, Wu Binyang, Su Wanhua
(State Key Laboratory of Engines, Tianjin University, Tianjin 300350, China)

Abstract: In order to better match the tandem composite turbine and study the utilization of engine exhaust gas en-
ergy under various working conditions, the thermodynamic model of a gasoline homogeneous charge compression
ignition (HCCI) engine and the mathematical model of its tandem composite turbine system were established. A
one-dimensional simulation model of the HCCI engine was also constructed. Based on the tandem composite turbine
parameters calculated by the mathematical model, an appropriate tandem composite turbine system was selected,
and the one-dimensional simulation verification was carried out. Based on the matching results, the energy distribu-
tion in the tandem composite turbine system was studied. The results show that the tandem composite turbine system
selected by the proposed matching method can effectively recover the exhaust gas energy and improve the perform-
ance of the whole machine. At a speed of 22001/min and an indicated mean effective pressure IMEP) of
1.26 MPa, the power of the whole machine is increased by 3.17 kW, and the efficiency of the whole machine is
improved by 2.49%. The exhaust gas energy distribution results show that the power turbine is suitable for the work-
ing condition of the engine speed higher than 1 600 r/min and the IMEP greater than 1.07 MPa. There is an optimal
intake pressure at this time, so that the exhaust gas energy obtained by the power turbine has the best proportion of
exhaust gas energy, leading to an optimized engine thermal efficiency.
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Fig.1 Structure of tandem composite turbine
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Fig.3 Diagram of gasoline HCCI engine platform
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Tab.1 Engine specifications
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Tab.2 Main parameters of engine points
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Tab.3 Parameters of tandem composite turbine

T BRI M O R em® B M e T em?
2 1.85~2.53 2.99~7.82
3 1.93 ~2.63 3.60 ~ 9.40
3.0

2.8}

2.6

2.4F

221

JEH

2.0F

1.4 [12200

0
o

1'20 0.0 0.02 003 004 005 006 007

ALY (kg - )

B8 IEESSIEREML

Fig.8 Turbocharger performance curve
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Tab.4 Settings of strategy 1

IMEP/MPa % n/(r - min™) B3R IRHIE S/ MPa
0.76 1400 ~ 2200 0.10~0.16
1.07 1400 ~2200 0.10~0.19
1.26 1400 ~2 200 0.10 ~ 0.20
K5 REE2EE
Tab.5 Settings of strategy 2
Yl n/ IMEP,/ HAIET)/ B IR AT
(r - min™) MPa MPa J£J1/MPa
1 800 0.76 0.125 ~ 0.145 0.10 ~0.16
1 800 1.07 0.160 ~ 0.200 0.10 ~0.16
1 800 1.26 0.190 ~ 0.250 0.10 ~0.16
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power machine under each working condition
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