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ABSTRACT: On account of the technological development, intelligent building is on increasing
where the artificial regulation on indoor environment is possible, thence the concern about those
facilities such as water-supply facility, water-heater and drainage facility has becomes higher.
However, due to diversification and complicated system of the facility—equipments, the noise gen-
erating from such facility equipment is gradually becoming a problem, and since especially equip-
ment noises arising at the machine room frequently infringe into the resident’s pleasant living envi-
ronment with the complex types of an air-borne sound and a structure-borne sound, it is becoming
the civil complaint. On such viewpoint, this Study ever observed the characteristics of noise gen-
erating from various facility~equipments in the building, and intended to evaluate the facility-noises
by use of the valuation index such as PSIL, N, NC, NR. As result of, the facilities noise which
happens in the machine room makes normal conversation very difficult due to high sound pressure
level. Based on such data, this study is willing to present it as an essential material for establish-
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ment an efficient measure against the facility—noises arising at machine room hereafter.
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Fig. 2 Feature of 32 sorts facility equipments. L e ] mo*m:mﬁmzzmmﬁ
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Table 1 Dimension of facility equipments
No. Facility equipment Dimension | No. Facility equipment Dimension
1 | Air handling unit 40mmAq | 17 | Water supply pump 1 10 HP
2 | Elevator motor 15 kW 18 | Cooling water pump 2 37 kW
3 | Filtering pump 1 18 kW 19 | Out-air handling unit 1 3,000 CMH
4 | Room—cooler/Heater 13 kW 20 | Filtering pump 2 15 kW
5 | Cold water circulation pump 11 kW 21 | Water supply pump 2 25 HP
6 {Cooling water pump 1 15 kW 22 | Heat pump typed boiler 33 kW
7 | Cold and Hot water circulation pump 1| 185kW | 23 | Boiler water supply pump 13kW
& | Room~heating rotation pump 11 kW 24 | Cooling/Heating Mach. 2 |2,000 mmAg
9 | Cold and Hot water circulation pump 2| 22kW 25 | Freezing Mach. 2 30kW
10 | Air-con outdoor Mach. 77kW 26 | Cooling tower 2 25 kW
11 | Freezing Mach.1 128kW | 27 | Hot water boiler 1047 MW
12 | Drainage pump 11 kW 28 | Air coordinating unit 2 40,000 CMH
13 | Cooling/Heating Mach. 1 900 mmAq | 29 | Pool circulation pump 22 kW
14 | Cooling tower 75 HP 30 | Pump for pool water only 22 kW
15 | Flowing boiler 0.5T 0.75kW | 31 | Steam generator 15 HP
16 | Flowing boiler 1T 3.7kW 32 | Emergency generator 160 kW
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Table 2 Characteristics by frequencies of facility equipments
Fgcility Frequency(Hz) dB(A)
equipments 315 63 125 250 500 1k 2k 4k 8k

1 76.7 74.3 72.7 68.7 | 62.3 57.3 53.6 50.7 451 65.1

2 65.3 64.2 58.0 640 | 650 61.1 59.4 57.4 53.9 67.0

3 62.4 63.6 61.9 63.3 66.7 62.3 58.2 57.3 51.5 67.6

4 58.3 2.7 79.3 66.4 66.3 65.5 58.0 53.9 50.3 69.3

5 66.6 65.6 61.5 67.4 66.4 67.2 63.0 56.3 49.0 70.5

6 65.1 61.8 70.8 727 64.0 67.6 62.5 56.9 52.1 71.1

7 69.1 65.3 64.1 74.9 66.2 69.3 63.3 60.2 54.0 72.8

8 60.9 62.6 60.4 72.9 63.6 70.3 63.2 57.9 52.1 73.1

9 62.3 66.1 66.0 725 69.1 69.5 64.7 61.7 57.2 73.3

10 67.4 72.5 68.6 67.2 63.1 69.9 67.8 62.7 55.0 73.8

11 70.8 76.6 717 71.2 68.6 68.2 66.8 65.6 60.5 74.1

12 59.2 60.2 64.2 67.2 67.7 63.2 7.9 64.8 52.6 75.4

13 725 75.2 77.3 74.9 71.3 70.6 67.4 65.0 59.5 75.4

14 81.1 72.1 74.1 73.2 725 70.4 66.4 64.8 64.6 75.5

15 7.1 72.8 705 79.8 71.0 66.0 63.9 66.0 67.5 75.9

16 79.1 81.8 84.9 75.0 73.3 71.7 63.4 63.2 60.5 76.0

17 60.7 58.0 59.9 68.6 70.9 70.9 70.6 67.6 66.8 76.5

18 69.9 61.7 81.2 826 72.9 76.0 74.0 71.6 65.9 80.9

19 93.8 89.2 83.1 84.3 759 74.7 736 71.9 71.1 81.9

20 67.9 74.2 79.7 78.5 79.6 78.2 74.2 71.2 66.2 82.5

21 69.4 62.9 69.1 75.5 814 76.5 779 71.8 715 83.3

22 71.1 88.5 83.2 84.0 78.9 786 759 70.3 66.8 83.4

23 67.2 63.5 71.1 69.4 68.2 70.9 82.1 64.6 58.1 835

24 78.9 845 86.2 89.3 82.3 782 725 70.4 65.6 8.0

25 8.3 62.4 73.1 79.2 78.2 80.8 778 76.5 75.2 8.3

26 76.9 74.9 80.2 81.5 83.2 79.1 78.8 80.5 79.9 87.3

27 76.1 83.0 809 845 85.3 833 79.3 73.7 67.7 87.7

28 96.1 91.3 82.9 83.5 82.3 829 82.5 81.2 81.1 89.1

29 73.7 745 83.3 85.4 82.8 845 88.3 84.3 719 92.4

30 76.6 73.4 85.5 83.2 83.7 89.2 87.8 83.2 73.0 93.7

31 91.1 95.7 93.5 985 | 923 94.9 90.6 86.8 82.4 98.6

32 86.3 97.1 94.1 100.6 99.1 93.8 94.5 8.1 82.0 103.0
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Fig. 4 Sound Pressure Level characteristics of facility equipments.
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Fig. 5 Sound pressure levell[dB(A)] of facility
equipments.
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Table 3 Effect that noise influences to human body

Noise level Facility o
dB(A) Effect to human body equipment No. %
100 Brings hearing capacity loss when long time exposure |32 3%
90 Urine quantity increase, Arises hearing difficulty 29, 30, 31 9%
. 18, 19, 20, 21, 22, 23, o
80 Possible early rupture of water bag, 24, 25, % 27 98 34%
75 Begin to arise hearing loss 12, 13, 14, 15, 16, 17 | 19%
70 Peripheral blood vessel contraction, Adrenocortical 5 6 7 8 9, 10, 11 9904
hormone decrease.
Nothing to pertinent 1, 2 3 4 13%

Table 4 Speech interference level and possible distance for conversation(ISO technical report 3352, 1974)

) Maximum distance obtainable f*or
Speecl}évléllzigirence satisfaction understanding(m) Facility equipment No.

Ordinary sound Loud sound

40 42 84

45 2.3 4.6

50 1.3 2.6

55 0.75 15 1

60 0.42 0.85 2,3,4,5 6,7, 8

65 0.25 0.50 9, 10, 11, 12, 13, 14, 15, 16

70 0.13 0.26 17, 18, 19, 23

Impossible for 20, 21, 22, 24, 25, 26, 27, 28, 29,
evaluation 30, 31, 32

" Distance obtainable more than 95% understanding

SPL{dB(A))
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Fig. 6 PSIL of facility equipments.
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