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Exercise 14 Report

Harmonic analysis of vibrations

After watching the movie you are expected to:

1. Make full description what is shown in Figures 1 - 7.

2. After analysis of FFT result of the acceleration signal of vibrations of the computer box

calculate amplitude of displacement at the highest amplitude of the acceleration (Fig. 6.

=120 Hz, a=0.04 m/s?)

If you can, indicate possible source of the detected vibration (inside the box).

4. After analysis of FFT result of the velocity of vibrations of the double-piston compressor
calulate amplitude of displacement related to the 2 highest amplitudes of velocity (Fig. 7.
/=13 Hz, v=0.003 m/s and f=26 Hz, v=0.010 m/s). Use the attached below the DGA 401
sensor characteristics and photographs of the belt transmission of the compressor.

5. What could be a source of the identified compressor vibrations? Justify why and how the
frequencies are related to the design. Ignore the found frequencies of 100, 200, 300 Hz.

el

Calculation of displacement amplitudes

(use more space when needed...)

Your descriptions of the recorded traces, Figs. 1 — 7. Complete as much details as you canand
attach some conclusions.

Figure 1 — Function generator signal ...

Figure 2 — Function generator signal ...

Figure 3 — Impact hammer signal ...

Figure 4 — Noise signal .....

Figure 5 — Noise signal .....

Figure 6 — Measurement at the computer case ...

Figure 7 — Measurement at the compressor ...

Do not attach illustrations.
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Figure 2 — Function generator signal
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Figure 3 — Impact hammer signal



Fie it View Nsaement Took Window il
. = Full Screen _

s | §] | - B. €, €.

mm [0): ~Analyzer Default C7: [V]

e 2 8L

0.001 [s]/ Di

Time Traces:
2D (2)
e | =2 G| | bl At B | P P G G

mm [0 ~Analyzer Default M1: FFT{CT) [V]

Frequency [Hz] (xE3)

Frequency Traces: 1/1 Compressed

Figure 4 — Noise ...



Tirne Traces: 1/
2D (2)

S ETEEE [Py P G G R

S
TR

[ J S
mL_ ] .
- A I O

(=]

Frequency [Hz] (xE3)

Frequency s 1 npressed

Acquisition: Stop Ready

Figure 5 — Noise.....



=] Full Screen _

Impact Hammer
SUBE| =1 50 | PP G G R R
mm [00: ~Analiza harmenicena G5: Piezoelektryczny [més"2]

0.15-
0.10

0.05-]

[mist2]

0.00-
-0.054

-0.104

0.05[s] / Div.

Time

Traces: 1/1 Compressed

o[ | P O Gy Ga R, R

mm [): ~Analiza harmonicena M1: Piezoelektryczny | FFT{CE) [mis™2]

[mia*2]

L R L B

Frequency [Hz]

Figure 6 — Measurement at the computer case
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Compressor electrical engine data - -
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Compressor belt transmission. Gear ratio i = 3,5.
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