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ABSTRACT

In this paper, all the research was based on one 2.0L naturally aspirated engine
updating of valve-train system. The system of valve train is one of the most important
parts for a gasoline engine. With the full understanding and inheritance the tech of the
original engine the technical upgrading was utilizing double variable valve timing
technology on it. After the computing of dynamics and kinematics simulation the data
was input into a one-dimensional thermodynamic simulation. The simulation
optimization analysis was done and forecast the best performance. Finally it was
verified by performance calibration test on the dynamic engine test. The mainly
activities and results are as follows:

1) A steady-state simulation model was built based on the original
naturally-aspirated gasoline engine. Compared data on the point of WOT and some
Part load point. With the data analyzed the simulation parameter was revised. The
simulation results showed the error within 5%.

2) One dimension simulation model of valve-train kinematics was done for
calculation of valve lift under different angle of camshaft; Dynamics calculation was
obtained under the condition of different rotation speed of the valve dynamic
characteristic curve. The prediction results showed that the updated mechanical failure
risk within the standard limit.

3) Based on the structure features and motion characteristics of DCVVT system.
At WOT and part load point the optimization strategy for variable valve timing was
summarized. At the steady-state point the best performance is predicted. Finally,
simulation results are compared with experimental results. It was showed the target
performance can achieve by the updating.

4) Through innovative design, the valve test bench tests system was designed.
Kinematic characteristics of double overhead camshaft continuously variable valve
timing system were tested. These test solutions are recommended for the valve
dynamic characteristic test. The results were within the limits.

5) Calibration study on control strategy for DCVVT and full factorial DoE test

technology were practiced. Automated measurement application on base engine test
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cell. The based optimization ways on base calibration engine and DCVVT control
strategies and methodologies were researched. The maximum torque increased by
3.7%. At some point of part load condition the maximum fuel consumption was 3.8%

lower.

The core contents of engineering production are design, simulation, test and
application. This paper presents a petrol engine developing project practice. One way
is mainly focus on the variable of valve-train upgrade technology; the other way is
point out that how to manage the project during product engineering activities. It was
a good example for the guys who will do such project in the future.

Key Words: Gasoline engine, DCVVT, Control strategy, Simulation predication,
Matching experiment
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53 (r/min) | BMEP (bar) | CO(%) | CO,(%) | HC (10®/ol.) NO (10/vol.)
1500 1 0.52 14. 22 2760 736
1750 4 0.65 | 14.205 2127 2401
2000 2 0.67 14.2 2041 1980
3000 3 0.685 | 14.225 1803. 5 1853.5
4000 5 0. 49 14. 41 1228 2457
5000 8 3.11 | 13.075 1474 1940

R 410 JURHURS A RAE T o0 ba e 4 R

B (r/min) | BMEP (bar) | CO(%) | CO, (%) | HC (10°%vol.) NO (10%/vol.)
1500 1 0.55 14. 28 2870 923
1750 4 0. 66 14. 23 2227 2616
2000 2 0.68 14. 23 2080 2167
3000 3 0.69 14. 35 1600 3153
4000 5 0.38 14. 36 1008 3557
5000 8 2.85 10. 8 1074 852
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