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Fig. 1 Vibration signals of eylinder head of engine
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Fig. 2 Vibration signals of cylinder head of engine at the idle speed

T
£
=
b
:
=20 T TN NN [ T TN U T TN T -
0 0.05 4.10 0.15 0.20
i /s
a. Al nE R
Te
£
o
2
:_-ﬁ
B
-100 PRSI N S N ST TR W [N TN TN T S N T |
0 ¢.05 0.10 .15 0.20
WA /s
a. IRTI IR W

270
lP‘m
E 220
e
gj 150
£ 100
§ 50
_1 PR TP T N N U T TN [N S TN TN NN T T |
70 80 100 120 140 160
R He
a. HRE: I K S

[qu })Q41+LIU1$£—JL&| JI[IﬁCA}J{H =

Fig. 3 Vibration signals of cylinder head of engine in high speed section
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Table I Engine powers at different rotating speeds

/v » min™! kW 34 /v » min” ! ha/kw
1015. 537 11.684 2014, 426 30. 669
1159. 245 13.791 2118. 621 32.777
1222. 687 12. 863 2118. 621 33.960
1307. 234 18. 129 2254. 679 34. 640
1454, 201 18.458 2275.556 32.656
1437. 193 19.159 2296. 823 34.035
1585, 548 24.107 2386. 020 36. 905
1606. 275 20.333 2409. 412 34,159
1706. 667 25.340 2457. 600 36.612
1780. 870 23.341 2533. 608 36. 029
1834, 030 24,283 2586. 947 34,594
1905. 116 26. 591 2586. 947 35.707
1998. 049 29. 054 2642. 581 37.362
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Measurement of engine power using cylinder-head vibration signals
Jiang Aihua, Wang Wei™, Li Xiaoyu, Zeng Guojun
(College of Engineering and Technology. Huazhong A gricultural University. Wuhan 430070, China)

Abstract: Engine power was detected using the cylinder-head vibration signal. Based on the virtual instrument
system constructed by using LabVIEW, the cylinder-head vibration signals were detected with accelerometer
while the engine was rapidly accelerated from idle speed to high speed, the spectral analysis of the idle and high
speed section vibration signals was also made, then lowHrequency vibration signal and the impulse signal
measured in engine running state were compared and analyzed. T he result shows that the low frequency vibration
signal cycle of cylinder-head vibration accelerating signal has a corresponding relationship with the rotation cycle
of the engine. And the rotating speed of the engine can be separated from the peak value points of the low-fre—
quency vibration signal, and then the virtual power values at different rotating speeds can be educed with the prin—
ciple of angular acceleration measurement under unloaded conditions. T herefore the approach to detect engine
power by means of cylinder-head vibration signal is proved to be both effective and feasible.

Key words: engine; vibration signal; vibration acceleration; unloaded power detection; LabVIEW



