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A Research on Vocabulary Materialization for Evaluation
of Architecture Plumbing Noise
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ABSTRACT: Recently, in accordance with the buildings are rapidly becoming to high-stories,
large-sizes, and since the case that noise of equipment machinery, tool itself infringes the life
environment is on increasing, this is becoming to the object of civil appeal. Accordingly, in
order to set up a countermeasure against such equipment machinery noise, even a systemic
evaluating method is required, up to now while the appraisal that considering on the physical
characteristic only had been done, but the characteristic about subjective valuation was not
reflected as yet.

Therefore, in this research, through the 1st, 2nd Psycho-Acoustics Experiments, the 30
vocabularies were extracted for evaluation of the construction equipment noise. As the result
of Element Analysis, the 3 Elements were extracted from these vocabularies, and it could be
understood that these Elements have been trustfully selected. It is now considering that the
extracted vocabularies as per the above result would be used to Psycho-Acoustic Evaluation
on Equipment Noise, and Psycho-Acoustics Experiment.

Key words: Plumbing noises(A 4] 4 ), Subjective valuation(F# 2 3 7}), Proper vocabularies
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Fig. 1 Composition of measuring machinery & tool.
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Fig. 2 Reproduction method of sound source.

Table 1 Outline of equipped machinery & tool, measurement-object

Source No. Equipment Dimension Form
1 Water-feedp pump 666 LPM, 10x3 HP Booster method
2 Cold and warm water unit 455,400 kcal/h Direct heating system
3 Warm water boiler 1,000,000 kcal/h Vacuum hot water type
4 Cooling tower 3,900 kcal/h Universal type
5 Sirocco fan 1,710 rpm, 55 kw
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(a) Water-feed pump

(b) Cold and warm water unit

(c) Warm water boiler

(d) Cooling tower

(e) Sirocco fan

Fig. 3 Characteristic of sound source.
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Fig. 4 A Frequency characteristic of sound
source.
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Table 2 Organizing of questionnaire-responder

e . . Detail

Classification |Variable contents N %

1 N Total sum| 39 | 100

Ist the o | s Men | 28 |718

auditory * | Women | 11 |282
feeling

laboratory 3 Ag Twenties | 35 | 89.7

© | Thirties | 4 | 103

1 N Total sum| 47 | 100

2nd the o | s Men | 33 [702

i e

auditory * | Women | 14 | 298
feeling

laboratory 3 Age Twenties | 47 | 100

Thirties - -
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(a) The auditory feeling laboratory (b) A scene of the auditory feeling laboratory
Fig. 5 Photograph for psycho-acoustics.
Table 3 Point-table of vocabulary
Rank Vocabulary Rank Vocabulary Rank Vocabulary Rank Vocabulary
1 Irritate @n| 43 Deary (10)] 8 Ili-natured (6) 127 Jammed (3
2 Uproarious @nf 44 Kinetic (10)] 86 Slender ( 6)] 128 | Senselessness ( 3)
3 Noisy (26)1 45 Stuffy (10)] 87 Shoot up ( 5)] 129 Prickly (3)
4 Discomfort (24)| 46 Powerful (9] 8 Boring ( 5)| 130 Shabby (3
5 Disturb @3)| 47 Uninteresting  ( 9)] &9 Excessive (5) 131 Be familiar (3
6 Loud (22)] 48 Gloomy (9] 9 Ferocious ( 5)] 132 Unfamiliar (3)
7 Nervous (22)] 49 Inconvenience ( 9)| 91 Sharp (5)] 133 Endless (3)
8 Disarrange (21)] 50 Heavy (9 92 Fearful ( 5)f 134 No guts (3)
9 Vagrant 2D} 51 Uncomfortable ( 9)] 93 Feartless (59135 Unexpected (3
10 Offend @] 52 Violent (9] 94 Rhythmic (5] 136 Grand (3
11 Reinforcing (19)] 53 Separate (9] 9% With surprise  ( 5)| 137 Feel a tickle ( 3)
12 Disordered an| >4 Hard (9 % Mysterious ( 5)| 138 Shocking (2
13 Unpleasant an 55 Resounding  ( 8)] 97 Powerful (5] 139 Cold (2
14 Anxious anj 56 Unpleasant (8 98 No grudge ( 5] 140 Dizzy (2)
15 Confused an| o7 Extreme (8 99 Harmful (4| 141 Serious (2
16 Dangerous 16)] 58 Disorder ( 8)} 100 Bother (4] 142 Til-balanced  ( 2)
17 Overpowering  (16)f 59 Powerful ( 8] 101 Dismal ( 4)] 143 Uncleaned (2
18 Stuffy (16)] 60 Sudden ( 8)] 102 Reverberate  ( 4)| 144 Brutal (2
19 Dull (15)] 61 Clockwork ( 8)] 103 Sickening (4] 145 Afraid (2)
20 Raging (15)] 62 Guttural ( 8)] 104 Majestic ( 4)] 146 Horrible (2
21 Tired (14)) 63 Dryness (8] 105 Horrified (4 147 Urgent (2)
22 Agonizing (14)| 64 Firm (D 106 Startled (4| 148 Amazed (2)
23 Violent (14} 65 Murky (7N} 107 Indistinct ( 4} 149 Peculiar (D
24 Rough (14)] 66 Noisy (7] 108 Obscure (4 150 Vicious (1
25 Awkward (14)] 67 Hideous (D] 109 Irregular (4] 151 Distinctive (D
26 Strong (14)] 68 Swift (7} 110 Unnatural (4] 152 Talkative (D
27 Bin (13)} 69 | Dissatisfaction ( 7)f 111 Parched ( 4} 153 Vulgar (D
28 Stimulate (13)1 70 Complicated  ( 7] 112 Tremble (4)] 154 Uncertainly (D
29 Tierce 13)] 71 Dullness (7 113 Solid (4| 155 Undesirable (1)
30 Sharp 13y 72 Dtrict (7] 114 Dull ( 4] 156 Split (1
31 |Stick in one's gizzard (12)] 73 Sudden (7115 Sordid ( ) 157 Clear (D
32 Poweful 12)] 74 Shocked (7 116 Curious (44 158 Frivolous (D
33 Annoying a2) 7 Perplexity (D 117 Overeager (4] 159 Burdensome (1)
34 Instability (12)] 76 Distressing (7] 118 Bothersome  ( 4) 160 Wicked (Y
35 | Unsatisfactory (12)| 77 Compulsive (7] 119 Weariness (4] 161 Rare (|
36 Pressure a2) 78 Rugged ( 6)] 120 Brimful (4] 162 Warmed (0
37 Rough an| 7 Gloomy ( 6)] 121 |Feellhave] a chill ( 4)] 163 Anitform (0
38 Monotonous ~ (11)] 80 Feel nausea  { 6)} 122 Dejectedly ( 3} 164 Prominent (0
39 Bad 11 81 Be raised (6)f 123 Floweriness  ( 3){ 165 Unigue ()
40 Mighty 10)| 82 High-pitched ( 6)] 124 Untidy ( 3)] 166 Venomous (0
41 Coarse (10)| 83 Extreme (6 125 Desolation (3 167 Faint (0
42 Sonorous (10)] 84 Empty ( 6)} 126 Wild ( 3)} 168 Sensibility (0
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Fig. 6 Expressed vocabulary in 30 high point
ranked.
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Table 4 Auditory sheet (Sound source 1. Buster

pump)

No. Vocabulary Valuation

1 Strong 5-4-3-2-1
2 Awkward 5-4-3-2-1
3 Rough 5-4-3-2-1
4 Offend 5-4-3-2-1
5 Raging 5-4-3-2 -1
6 Violent 5-4-3-2-1
7 Agonizing 5-4-3-2-1
8 Confused 5-4-3-2-1
9 Sharp 5-4-3-2-1
10 Stuffy 5-4-3-2-1
11 Dull 5-4-3-2-1
12 Uproarious 5-4-3-2-1
13 Disturb 5-4-3-2-1
14 Anxious 5-4 -3 -2 -1
15 Discomfort 5-4-3-2-1
16 Vagrant 5-4-3-2-1
17 Tierce 5-4-3-2 -1
18 Reinforcing 5-4-3-2-1
19 Noisy 5-4-3-2-1
20 Nervous 5-4-3-2-1
21 Unpleasant 5-4-3-2-1
22 Disordered 5-4-3-2-1
23 Loud 5-4-3-2-1
24 Overpowering 5-4-3-2-1
25 Dangerous 5-4-3-2-1
26 Stimulate 5-4-3-2-1
27 Irritate 5-4-3-2~-1
28 Bin 5-4-3-2-1
29 Tired 5-4-3-2-1
30 Disarrange 5-4-3-2-1
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Fig. 7 Average mark response by each vocabularies.
Table 5 Scorecard of evaluating vocabulary by each sound sources
Sound source Sound source
Vocabul Vocabul
cabuiary No.1|No.2|No.3|No.4|No.5 [Average ocabuiary No.1|No.2|No.3|No.4|{No.5|Average
Uproarious | 3.60 [4.26{4.683.72|445| 4.14 Confused [268]3.66(4.09 345|438 3.65
Disordered | 3.64|4.19 445353453} 407 Awkward |23413641443(330(436| 361
Noisy 294419 (4773491472 4.02 Reinforcing | 2.17 | 400 | 438|285 (447 357
Offend 3111415 (457366455 4.01 Disarrange |2.66|3624.11|3.15(430| 357
Strong 232143814954 (3401479 397 Bin 29613.4714.06(3.00(1409| 351
Rough 20414471491 |3321494| 394 Discomfort {294 |351(4.02(2941406| 3.49
Dull 3.191383|455|3.60|447| 393 Stimulate |1.89|3.72(434|294|423| 343
Unpleasant | 2.66 | 4.26 | 470 | 3.34 | 464 | 3.92 Agonizing | 217343428 {281423| 3.38
Vagrant 3283891421347 1451| 387 Tierce 2771349(394(260(394| 334
Raging 2661428146613.19)1457) 387 Anxious 2721338137212941391} 334
Nervous 2.0614321483(1338|4.74| 3.87 rritate 19813721411]283|4.02| 3.33
Dangerous |2.67 (4131460311447 | 3.79 Tired 2661328 136812701372 3.21
Loud 315(3741426 (317|423 371 Sharp 23212791383 (3.02(347] 3.09
Overpowering| 298 [ 3.77 1 4.00 | 3.49 | 428 3.70 Stuffy 1.851287(1398|3211334| 3.05
Violent 198 42314741294 1460( 3.70 Disturb 2871300(29112261340| 2.89
o5 Fig. 7% Table 55 22 A7AW7E E3 33 oMz £ olfl9 35
o dojn 7 &4 Wy TN SHHoIT
2 AFAPE & BINAE ENLY, of 23 AZAY ARE AP PAHE F4)
SAsth, AnFY, Asd, B, A @ §B57 Kol e 9 2o FaA
ATy, Eest, AR €02 ¥ 58 @ 717 98 LAEH(Factor Analysis) A8
of Baghe EHsHE o7l HAE AAsm ok BAel= FAM TRaY SPSS WIN
=3 100 o} &3 o, 2905 uUHe FAREY
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Table 6 Initial eigenvalues and total variance explained

Bl ‘ Initial Eigenvalues A rotation square sum loadage
e
men Total % Variance | % Cumulation Total % Variance | % Cumulation
1 16.907 56.355 56.355 9.674 32.247 32.247
2 2.297 7.658 64.013 7416 24.719 56.966
3 1.388 4627 68.640 3502 11.674 68.640
4 0.974 3.246 71.885
5 0.784 2613 74.499
6 0.772 2572 77.071
7 0.608 2.027 79.097
8 0.543 1.811 80.908
9 0.498 1.660 82.568
10 0.466 1.554 84.122
11 0.423 1.410 85.533
12 0.384 1.281 86.814
13 0.369 1.230 88.043
14 0.352 1.175 89.218
15 0.313 1.044 90.262
16 0.303 1.009 91.271
17 0.289 0.965 92.236
18 0.263 0.878 93.114
19 0.256 0.852 93.966
20 0.248 0.828 94,794
21 0.231 0.770 95.564
22 0.212 0.707 96.271
23 0.194 0.646 96.917
24 0.174 0.579 97.49%
25 0.160 0.534 98.029
26 0.151 0.505 98534
27 0.134 0.445 98.979
28 0.114 0.378 99.357
29 0.105 0.350 99.707
30 0.088 0.293 100
A (Principle Component Analysis)o]™, .91 3} Table 6% Fig.8-& A3 d %—l’é’}}f"} 238 &
A& 918 =7z A (Orthogonal Rotation)®HH Q1 Folch “"6‘5‘ FEAY 238 ERAAME 80E
W 2] 9 2 (Varimax) 3 & ol &ahdeh $2% A5E 247 A 1A% 12 A4
FRooZ —T'—Tr%k"] 1 o]l adle] FEHA
20 e, o714 E 379 g9le] FEHJon, JE
g 3AFd 7~7] el 1 014 HAES
157 63.640%2 AHEE Holx &S ¢ F Atk
§ Table 7 _n_v%k°l 1017491 3719 A& o
3 H38 ARPL S Yebd otk
w o]g BY Algde Am “NuYe 2y’
-
Hadd £ dm, orlde AA, AR,
oo ‘Acp, ‘AL, Anddy, AgHelt, ‘A
RS SRR TR SRR P TR TA B R A SRR AR 28, AR, AR, gBs, AsULL,

Component Number ‘7“-‘5’,—3}\:}’, ‘P’]%E}", “?’]36‘—}—\-%‘5]"7} E@'Qo'] 9;1
Fig. 8 Screet plot. I, A2ede “AFoln BT AT"2 FH
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Table 7 Rotated component matrix

Element
. The The The Factor
Vocabularies 1st 2nd 3rd naming
factor | factor | factor
1. Rough 71 0190 | 0212
2. Strong 0.151 | 0.218
3.Bin | 0.187 | 0.265
4. Violent 0.191
5. Noisy 0.188
6. Overpowering| 0’ 0.217 Bin
7. Reinforcing | 8 0.087 and
8. Raging 0.155 noisy
9. Tierce 0.075 sound
10. Loud 0.131
11. Offend 0.244
12. Awkward 0.405
13. Agonizing 0.404
14. Dangerous 0.448
15. Unpleasant 0.282
16. Sharp —-0.018
17. Nervous 0.079
18. Irritate | 0348
19. Anxious 0692 | 0411
20. Stimulate | 0.370 | 0686 | 0.107 | Nervous
21. Discomfort_| 0.351 | 0.684 | 0.313 unp?;(isant
22. Disturb 0432 { 0630 | 0197 sound
23. Vagrant 0392 | 0613 | 0.053
24. Disordered | 0358 | §558 | 0.326
25. Uproarious | 0421 | 0558 | 0.323
26. Disarrange | 0413 | 0541 | 0323
27. Confused 0489 £ 0521 | 0.300

28. Dull 0.311 |—0.010¢ 8800 | Dull and
29. Stuffy 0145 | 0.356 | 0794 | tired
30. Tired 0.157 | 0.469 | 0612 i sound
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Table 8 Cronbach a coefficient for each fac—
tor

Cronbach coefficient alpha

All The 1st{The 2nd|The 3rd
factor | factor | factor

0.9716 | 09688 | 0.9405 | 0.7837

Classification

Raw
variables

Standard

. 09721 | 09693 | 0.9415 | 0.7835
variables
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