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Frequency (Hz)

The positions of speech and wide range
music in the human ear’s aural field are illustrated.
Speech is in the nominally linear response area of
the ear as is most music . Beyond

these frequencies, the ear’s action is effectively to
attenuate the signal.
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Common sound sources plotted at their dominant frequencies and levels as tvpically heard
by the observer. The equal loudness curves (see Section 26.11) show why certain sounds seem louder
than others, despite the pressure levels that would indicate the contrary [Reprinted with modification
from F. A. White, Quieting: A Practical Guide to Noise Control (1976).]
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OPTIMUM REVERBERATION at 500/1000 Hz for Auditoriums and Similar Facilities
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(Egan, 1972)
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(intensity) GU’eNL?ﬁmﬁ?uﬁ’ummLsﬁm?imgmw%mmL%mﬁw,l,sﬂﬁﬂuiﬁﬂlﬁﬁu (threshold of hearing)

Aa W 16 o 6 a a v = = 19 a « al'
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Sound levels

L
IL - 6db
Bell KIL - 12db
. Sound
Point g
sound )) — ¢ - =
source
+ d /
+ 2d 7
e 4d #

Sound energy levels at varying distances from the source.
Each doubling of distance reduces the level by 6 dB.
These relationships hold true only in a free field.
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NN 7 1A5090TAANUAT (Hz.) kagANuNaandINuYeanded (RT-60)

7. 33ms inudeyaides
7.1 @nwnsaedn wanudeyanianenin vesauudilusees 25 wns
7.2 fviuauviasidadosifianuds desweduiildnsrauusarUszana 9 ua.
38 uaz 45 vaiude Tagldturundne fodl
7.2.1 Kimber 5" .22 LRHV
722 CZ4"9 mm.(gndeu)
7.23 CZ 4" 9 mm. 115 Grain (§n939)
7.2.4 gnlil 4" .38 (gndou)
7.25 gnli 4" .38 (§n339)
7.2.6 @nlal 4" .38 Special Super + P
7.2.7 gnld 4" 357 Maxnum
7.2.8 Kimber 5" .45 LRHV (andeu)
7.2.9 Kimber 5" .45 LRHV (na39)
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M19199 3 JayannudadsaInUuiaziaTonseguIung1e Tuauudiussey 25 Wes Tui 18 fue1eu 2556 ka1 10:00-11:30 u.

AUNLEYY (Hz.) wazn1sasiou

WHe9vasauudsluszes 25 Wns

(RT-60) Octave band 25| 63| 125| 250 | 500 | 1000 | 2000 | 4000 | 8000 | 16000 | 20000 | Total | RT 60
Kimber 5" .22 LRHV 80.9 | 74.7 | 83.4 | 101.5 | 105.1 | 111.7 | 111.7 | 1125 | 1089 | 983 | 957|1239|  0.79
CZ 4" 9 mm.(gndou) 79.2 | 71.5(87.1|104.8 | 107.7 | 1162 | 1159 | 113.1 | 108 | 98.7| 97.2|1257|  0.71
CZ 4" 9 mm. 115 Grain (§na39) | 79.5 | 80.7 | 94 | 1039 | 109.1 | 117.8 | 115.6 | 1126 | 110.1 | 1057 | 97.6|1265| 0.7
anlai 4" .38 (gndion) 80.6 | 74.7 | 83.5 | 103.1 | 105.5| 108.7 | 110.5 | 113.7 | 110.3 | 985| 91.5|1205|  0.84
gnlai 4" .38 (gna34) 81| 765|882 (1045|1081 | 1135 | 115|111.7|110.7| 1029 | 9491289 | 076
gnlai 4" .38 Special Super + P | 81.4 | 81 |885|106.9 | 111.1 | 116.1 | 113.9 | 1129 | 113.4 | 103.2 | 953 | 1255 0
anlal 4" 357 Maxnum 81.1 | 77.1|869|107.6 | 110.2 [ 117.7 | 118.7 | 1142 | 112.1 | 101.1| 973 | 1272 1.17
Kimber 5" .45 LRHV (gndox) | 81.6 [ 79.5 | 91.9 | 101.3 | 108.8 | 116.3 | 1155 | 113|110.3 | 1002 | 93.7|1259|  0.93
Kimber 5" .45 LRHV (gna39) 797 | 0]91.6(1032 | 111.1 | 1175|1143 | 113.9 | 109 | 100.3 | 95.1| 1236 1.42
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WHe9vasauudsluszes 25 1Wns

(RT-60) Octave band 25| 63| 125| 250 | 500 | 1000 | 2000 | 4000 | 8000 | 16000 | 20000 | Total | RT 60
Kimber 5" .22 LRHV 536|666 | 732 | 819 | 844 | 923| 91.8 94 | 94.7 89.4 87.6 102 0.73
cz4"9 mm.(Qﬂ‘?’f’e)SJ) 80.3 | 75.2| 85.6 | 101.7 | 101.9 110 110 | 111.2 108 95.1 92| 1224 0.78

CZ 4" 9 mm. 115 Grain (Qﬂfﬂ%\‘i) 78.5| 74.5 83 | 102.1 1031 109.4 | 111.5| 110.1 | 105.8 99.1 92.2 | 122.3 0.72

QﬂI&i 4" .38 (’g]ﬂsfjla&l) 80.3 77189.9|101.3 | 102.6 | 108.9 | 110.1 | 109.3 | 105.9 97.2 90.7 | 1201 0.71

Qﬂi&i 4" .38 (ig]ﬂf\f’%xi) 78.2 |1 83.8|89.2 | 104.7 105 | 1156 | 1145 | 1135 | 110.2 98.1 93.9 | 126.3 0.94
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Common sound sources plotted at their dominant frequencies and levels as tvpically heard
by the observer. The equal loudness curves (see Section 26.11) show why certain sounds seem louder
than others, despite the pressure levels that would indicate the contrary [Reprinted with modification
from F. A. White, Quieting: A Practical Guide to Noise Control (1976).]
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M15190 5 YoyaiIeuliiguauiudsu neunasnaauuuss

(Reverberation Time,

GIGHENUITEH sumBstuiiuiulse
GEN R IREIER 22 AUBLFE VDS 22
WAIALTIN 38 WAAIALTR 38
NITAUIUIN 45 NS¥AUVUIN 45
AUASLEYS AUASLEYY
RT-60 0.79-142 RT-60 0.56-0.90

(Reverberation Time,

second) second)

a mLa?{amﬁ@m% 0.1 a mLaﬁamsaﬂ%’U 0.2 uag
\Fusveniianielu \deunantianiglu 0.95

i 0.1 il 0.1 (0.5)
Ky 0.4 HwAu 0.95
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Material Propriety Thermal (U- Visual Acoustics Acoustics
value) (Lux) A1 (Absorption) (TL)
GRORERRENY n13 Ansaaduidss | Anistasiu
AMNTIU dzviou G
(M2.K/w) 16K
Btu/h.sf.F
N AU 0.95
151} 0.2
nedgauyu 0.1
AFEN 0.1
w4 Yo 1.0
N3zan 0.1
Usen N3zaN 0.1
Ny ADUNTA 0.1
LAY U 0.95
gunsal Wnay
Taull
Fean3a
R Q total = n/a RT 60 = 0.55- Average TL=
Btu/hr.sf @ 0.90 sec. n/a dBA
peak
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10. +@NE1591999

mMelny

Juaou g8, wwawnslumsadiuuulsalivadeduaimsizeussauseasdnen. Ineninus
USeyeyruvndaudin, medvaandnenssumans anganidnenssueans guiansal
UNNINeRY, 2544.

o 1'% 1

Intin nodeditanl. ansrddnduansinaneiidiuaindnianmusstiulnglusfio,
WeiInusUS e Tudin, Mmalviaaidaenssueians auzandnunssumans
PHAINTUUNTINEFY, 2545.

Y5dauel ysanngyau. Tasennsidegiudeyantisannns. auganlnenssumans guiansal
UNINGIRY UATUAYUNITITEIN S1ENNUUTEUIERATIHUNENIU NTENTWNAN.
2549.

I5dauel Ysannigyau. enmauaskansenuandymannineinialuainisaandunisineves
Ui:Lﬂﬂﬁﬁ%’gaLu%mLLazLLﬂu’lm (Causes and Effect of Indoor Air Quality Problems

in Education Facilities (Based on the United States and Canada Studies))

N3NNI Auan1lnenssumans ansalunInede. 2543,

589 Ysannayat. msiasieit dnzdaanden wazaunmeindluens nsdlinw 81ans
a01UuIMEUINGT IWIaINIalNIMINEIEE (An Evaluation of Environment and Indoor
Air Quality: Central Library Chulalongkorn University). yuiaiuiaiaisélv/dnise
Tyl newuivanfenaulny Pnainsaluvinendy 2542.

eFL yim’lmiyﬁ]ﬁ. Energy and Environmental Inputs In Building Operation
(Condominium Case Study, Bangkok). @15¢f@ns nsUsEgaIvINsUsednd

anlnenssuuasAansineiilos AT 4 213815391113 AugaaUnenITuAEns

PNANIUNNINENSr. (2544),

(% 6 LS

1589 ysanngail. wanlauwnuanuAalunisesnuuuaalanenssudeiu. UsEn 9130 AU

U

o w

NP AN 2555.

[y

goiu lavianssn. mMsnadvldmiunisusslivdseaninindundenuuansauainis.
IendinusUsgygumdadin, naiviandnenssueians anzaolnenssumans
PRIINTUUNINESY, 2544,

57U lavigassns. uinnssun13aineassANaaSEUAMAIWEIAIETEUUSTINYIA. Inlinus
USeyapnuidaudin, nnpdvnanndnenssuenans anzaoUnenssumans unasnsad

URINYIAY, 2552.
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?}a - WnEnNa (nNM¥1DINg) Assoc. Prof. Vorasun Buranakarn, Ph.D.
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Academic Award, Office of International Studies and Programs,
International Student Council, University of Florida, USA.

Thai Government Scholarship to study in doctoral level (Energy
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Member of Tau Sigma Delta Honor Society in Architecture and Allied
Arts (4.00 GPA), University of Colorado at Denver, USA.

Architectural Design Award with gold medal in Thesis Design (1Strank),
Faculty of Architecture, Chulalongkorn University, Thailand.
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