Hoat BT B o X @ K F F R Vol.54 No. 7
20204 7 H JOURNAL OF XI” AN JIAOTONG UNIVERSITY Jul. 2020

1S EL BRI LR B BT = 08 20 & Sh LA ke 5 HE T
B2 1R H 22 5T 1 B 52 i

Tt BEA, EERE
(1. V425850 RAFREVR 530 ) TR Be. 710049, Pi4; 2. B M FIREARAT, 201206, i)

WE. ATZZHEARABEELCDARERKELDINF S QT NR SR FHGE, did s R
X3t CDA R S HUAEAZ S fo A BE X T a9 MR B 5 HE 2L A MR b 2 W3 AT T AR . 0T 4 & S i AL
WG ks CDA LM T AT TEEIN AR T LR ES T I Em, 2REAN . 54
AKX, EEEEX T IR R EF SIS A, RSG4 A E N Fo 5 K BB 30k &38
Ao, BB AE IR & B Ak HC F= CO HEs 4%, 12 NO, He ¥, £XB T F,.CDA XFHMT b
FH 82U ~15.8% A PHNEAMEAFRAMER Y, HEF b TakF oA A 80%~111.9%
F230.3%~37. 4% , " BEER L F AT, BEH W T RSN A —9.2% ~—20.3% F=
—1.2%~—26.5%., B AR ERMERSZCDALINMREIZH T HEE,
FKEEIF . SR X A B R B R A HE S

hESES, TKA1.2 XERERL: A

DOI: 10.7652/xjtuxb202007009 X EHE . 0253-987X(2020)07-0068-07

Influence of Cylinder Deactivation (CDA) on Combustion and Emission
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Abstract: To quantitatively expound the mechanism of using cylinder deactivation (CDA)
technology to improve the partial-load fuel economy of a direct-injection spark-ignition engine,
bench test was carried out to investigate the combustion and emission characteristics and fuel
economy of the engine in the CDA and full-cylinder modes. Moreover, numerical simulation was
used to quantitatively analyze the energy balance and determine the effects of various factors on
fuel saving of the CDA engine. The results show that, in comparison with the full-cylinder mode,
the ignition delay and combustion duration are shortened, the peak values of the in-cylinder
pressure and heat release rate are increased, and the cyclic variation of combustion is reduced in
the CDA mode. In addition, HC and CO emissions are reduced, while NO, emissions are
increased in the CDA mode. Under the test conditions, the fuel economy of the CDA engine is
improved by 8.2% to 15.8%. In comparison with the full-cylinder mode, the in-cylinder heat-
transfer losses and pumping losses in the CDA mode are reduced, which contributes to the fuel

saving rates by 80% to 111. 9% and 30. 3% to 37. 4% . respectively. While the friction losses and
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exhaust energy are increased, resulting in the decrease in the fuel saving rates by —9.2% to

—20.3% and —1.2% to —26.5%, respectively. Therefore, the reduction of in-cylinder heat-

transfer losses is the most important fuel-saving factor for CDA engines.

Keywords: spark-ignition engine; cylinder deactivation (CDA) ; fuel economy; combustion

characteristics; emission characteristics
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