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Experimental study of the noise of falling-film evaporator
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Abstract: Currently the noise in omestic milk powder factories is far beyond the standard in the world. Based on the
national standard, GB/T17248.3-1999, the noise generated by the fall-film evaporator has been tested in different
working conditions. The results indicate that the maximal sound pressure level is 109dB, theoretical and experimental
results show that the velocity of jet steam of the falling-film evaporator is about 600m/s. And a further test proves that
the jet steam is the main source of noise. Based on this study it has been expected to adopt effective measures to

improve production equipment and working condition.
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Fig.1 Lacation of testing points
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Table 1 Test data of 1/1 octave noise level for RNJM-03 triple effect falling-film evaporator at Point 5

XS 1/ AE SRR O A A 7 s 2% /dB

T N
HLOZE=20Hz 40Hz 80Hz 160Hz 315Hz 630Hz 1.25kHz 2.5kHz 5kHz 10kHz 20kHz
LY ey 51 54.8 54.3 70.2 80.5 82.5 86.8 85.8 84.8 68.4 56.4
0.4MPa 519 553 55.8 73.4 82.2 84.2 87.2 86.4 85.1 72.6 57.8
0.45MPa 69.6 513 54.4 77.6 80.9 83.5 87.3 87 90.2 76.4 57.6
0.5MPa 52 50.8 55.5 74.6 80.8 83.7 88 90.4 95.5 81.1 59.3
0.55MPa 594 633 58 70.1 80.7 86.4 90.6 96 103 86.8 63.3
0.6MPa 64.1 59.6 52.7 70.8 82.4 86.7 93.3 99.1 105 88.8 65.3
F2 RNIM-03 BISHEEEAS 5 SNSAEREFRERIER XK1 R 2 4o 5 A5 R /1 AR AR
Table 2 Noise level generated by the hot pump of RNJM-03 ii\‘ I Ny M &
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falling-film evaporator at Point 5
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Fig.2 The sound pressure level about RNJM-03 of falling-film
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Table 3 Test data of 1/1 octave noise level for RNJM-03 triple effect falling-film evaporator in normal working condition

/1 AR DR (Hz) Ab P 54 (dB)

IEH A

20 40 80 160 315 630 1.25k 2.5k Sk 10k 20k

155 523 57.8 55.7 70.8 78.4 87.4 94.7 104 108 90.3 67.9

2455 53.1 58.4 56.2 74.1 80.4 88.7 95.6 104 108 90.4 68.8

345 53 58.7 56.3 71.1 81.1 88.8 96.1 104 108 89.5 68.3

45 5 51.1 52.7 56.1 72.1 80.1 89.2 95.8 104 108 90.2 67.8

545 61.8 58.6 55.1 71.1 81 89.1 95.4 104 107 89.3 67.3

%4 RNIM-03 B=H[EERARFEZEFRERELRSIRE 1/1 FMEMNKEER
Table 4 The 1/1 octave noise level at Lafar tube of RNJM-03 triple effect falling-film evaporator in normal working condition

Ln 20 40 80 160 315 630 1.25k 2.5k Sk 10k 20k

116 64.7 65.9 71 71.9 80.1 88.8 97 110 111 95.4 78.3
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The noise waveform of the falling-film evaporator at Point 5
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Fig.4 The auto-correlation function of the falling-film evaporator noise

at Point 5
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Fig.5 Noise spectrum at Point 5 for falling-film evaporator in 0.55MPa
condition
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Fig.6 Noise spectrum at Point 5 for falling-film evaporator in 0.6MPa
condition
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