201843 f Z?ﬂ[im‘ *jﬂﬁ%iﬂi 5549 % 55 3

doi:10.6041/j. issn. 1000-1298.2018. 03. 049

SUEASFEHOREEHHTR

A owmo® K R FFRT R OR BRI

(L HEMRRAREHESEH EARELALRE, KE 130025; 2. REHRERKDHARL A, KHE 300400)

E: AALfEAas (DOC) H 1 BE i i 2 52 BUBURL I 48 # (DPF) 3 fF AR #2  JVE B9 S B . A SCSE & DOC R
GERY S PR AL T R GEHEAT 73BT, BE 58 DOC A% 34 L fb 2 S i 45 4, S 57 1 DOC — [ in 428 382 f) 280 4%t 10 3 38 ) 7 45
B IFFUT AR 38 B AT T B S HORAY, ) I A 32 T R g o7 5 A A 28 I (61 o 50 B S 3R I ) 550 HE RO B
BIR R o MRS R GEBE R BFTE 1 2 T B S 1Y PID 22 6 5w, SR I Pade — By 3 X FR 32 D7 35 00 &R G2 R
SO JE 3R FR 43 BEAT A BE, F T 22 e PID £ & 5 B PID #5048 45 807 I SL T PID S RORAR IR, 0 B T uE B
SRONRE TR ZAEHI R M i B A, 6 O 24 A6 T o AT I, DOC 113 7 R A A R
I AL BT, FT LLAR AR IR BRI TR (575 £20) CHER A .

R AR WAL L NBL; PID i

hESZES: TK4217.5 XHERFRIRAG: A X E4HS: 1000-1298(2018)03-0387-06

Investigation on Temperature Control of Diesel Oxidation Catalyst Outlet

LIU Honggi' GAO Ying' MA Bin' LI Fangcheng” YIN Yue' XIE Tianchi'
(1. State Key Laboratory of Automotive Simulation and Control, Jilin University, Changchun 130025, China
2. Tianjin LOVOL Engines Co. , Lid. , Tianjin 300400, China)

Abstract; Diesel oxidation catalyst outlet temperature control is crucial for heat management to realize
diesel particulate filter active regenerative control. Combined with the actual characteristics of DOC to
analyze and research the heat transfer process and chemical reaction characteristics in DOC, a first-order
plus delay response model was established for the DOC carrier outlet temperature control. And the model
was verified by the carrier test data on the engine bench. The relationships were described by a linear
equation between the exhaust flow and thermal response time constant and a hyperbola equation with
exhaust flow rate and delay time constant. According to the system characteristics, a PID control strategy
was developed based on the internal model control structure, and the delay part of the system response
used two order Pade non symmetry approximation method to substitute. Based on the internal model
control structure, a filter was proposed to establish. The filter can regulate the response time and system
stability. And by turning the parameter of filter, it can calculate the parameters of PID. The proposed
control strategy was tested by engine test bench. To test a dynamic control effects, a continuous variety
working condition with significantly changes in the exhaust flow and the entrance temperature of DOC for
testing, the outlet temperature can be controlled within +20°C at the target temperature of 575°C. The
test results proved that the strategy was effective to control the temperature of oxidation catalyst outlet,
and the strategy can provide a rational thermal management for DPF active regeneration.
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Fig.1 Reaction, heat and mass transfer in DOC
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