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Universal Exhaust Gas Oxygen Sensor Control System for CNG Engine
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Abstract; The control system of boost CNG Engine based on electronic pressure regulator was studied.
The structure and working principle of universal exhaust gas oxygen sensor were analyzed. Based on the
main chip MPC561 and integrated CJ125, universal exhaust oxygen sensor control circuit and heater
circuit were designed. Based on adaptive algorithm, the A/F ratio closed controller was designed and its
control strategy of air-fuel closed loop was discussed. The CNG engine experiments of air-fuel ratio closed
loop on bench test showed that the dynamic response of UEGO control system was rapid and accurate.
Based on UEGO control system, the intelligent control of engine’s air-fuel ratio could be achieved, and
the performance of economy and emission could be improved.
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Fig.1  Structure of CNG engine
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Fig.2 Relationship curve between emission and AFR
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Fig.3  Structure of UEGO
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Fig.4  Output characteristic of UEGO
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Fig.5 Circuit of UEGO driver
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Fig.6 Process of A/F ratio closed loop
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Fig.7 Schematic of heating closed control of UEGO
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Fig.8 Schematic diagram of A/F ratio adaptive control

B9 Sz SR e B I R P B £ AR R 45 S 4
LU A 242 i B R 1 25 498 LU 3 o7 A B PR

23 JOR B DAY A A ) A TR LA s A8 T s fE A 47
b3 i P B0 B0 A oA T AR OISR ) P 36 A
AR AT AR 1) T2 B H H AR (R



4 & Ak HLOM R

2013 4

7 OBETIRE

@—>
KEHIRES

K i

JKim >
FEI b N

bR
—
o]
AR AE R A
E—> N

B L E §> ’D g
s R

A

e | I

o A (T s -
TERLL A&
gL Mz
(OGRS K
ASEATES THRE N i
HIERUER

B9 2 IR LE 1 O 7 PR 3P 42 o A8 2
Fig. 9  Closed loop model of A/F ratio adaptive
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without adaptive algorithm
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Fig. 12 A/F control performance of CNG bench test
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