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ABSTRACT 

The purposes of this  research  were to study on noise problems  on  main  roads in 

Phitsanulok and to compare situation of noise pollution  with standard. Sites of study were (i) 

Singhawat road (ii)Naresuan road (iii)Highway no. 12 (iv)Wisutkasat road  and (v)Sanambin 

road. The measured  techniques  were Leq(24) and  Ldn. This investigation was performed 

during January-June 2003. 

The results  showed that the sound level  of Singhawat,  Naresuan, Highway  no.12, 

Wisutkasat,  and Sanambin  road  ranged from 5 1.1-75.2,  68.9-85.8,  52.2-74.4,  62.2-88.9, and 

68.2-87.3 dBA, respectively. The equivalent  sound  level (Leq24) varied between  63.2-80.68 

dBA and 56.66%  out  of  the  measured day  displayed  higher  than standard of noise(70 dBA) 

which  were  found in 3  site : Naresuan,  Wisutkasat,  and Sanambin road. Their measurement 

results  ranged  from 74.43-79.46, 69.20-8 1.13 and 73.79-80.10 dBA, respectively. 

The day-night  sound  pressure  level  (Ldn)  ranged from 66.50-87.99 dBA. This result 

showed that  the equivalent  day-night sound  level of all sites were over standard  of annoyance 

noise (55 dBA) recommended by World  Health Organization. 
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i~u~~umq~niiniuc11~o:nsaowu!Afoua: n uostamlummsaoin hsdi-adu L,, L,,, 

L,,, L,, tta: L,, ~uiunaiu~i s:gui~llauqd~(iit~qniiif ~:nsa~~u!&'foua: 5,10,50, 90 tin: 

95 uo.riaailunisnraoinniudi~3~ k8u luniaqdiinimsaoin L, oto"oiiWui5usqqqn 

.uosnaiiiimmnoinon dau L,, o:o"ojii8u(iii$u.rttunnsia& (Background noise) {IM?~ 

41 L,, o:Boiiifiu(iit5u~s:~~1nai~ 
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s wsw d 4 

inahsnsaokszn'nnaiu~~iiiu~ Tmu$a~du"iiuaniqd~uamq; no 
l d w 

2.12.1 kinnua:w'oisailin~laz%oqiiiuq (diudqm) da:9;iinirinrnuanuazh 

odiq!s(iiiu.rsunauiiuunqd , iiiusrunaunszinn imzsjuGnY5 

2.12.2 in"onqdnsdi?em$o~Jo~iw?unism~aoa"ms:~uiiiu~~iwu~:aun"u5n~az 

buosiiiusimsaaim 
B rrd 

2.12.3 GuWBnsiuasiZum ?1Gmd3:i~)w"~qinsoq~~owl4msaoa"m 

2.12.4 a~i~ii~u~~~unisiimk~in~o~~o~i~~umsaoimiiiu~ idu. i~iiwi.~voq 

iini.rfiiiGniiiuq hlnr Mu 5n~la:iud imq?m~1aiqii.1~ doiodi~fiin~miiiu~arzfiou 
I P,  Y 
d W d 

2.12.5 9;iinismsaoim 6iu i~azGu~n~iszAuna~u~~iiiusluiiia:alasnaiubJaw;lu 

naso:GuGn$aui1lunism~aoa"ml45qqi~n1smo'uauo~iiuuC1~?oi~a 

2.12.6 lusznii~nismsaoa"m ln~Qmsaoa"mbom$oqiod!dluw"~~wiq"uoqiiwiaRiIGm 

iiiu-r~muwu~e~uo"oin~o~io~.A"~~~~a~msa~~mu~ndqm(dn~ 2 dm) 
2.12.7 9;ilnismsa~ims:g'uaiiuslunlazdnii (Background noise) luaiFh:das 

d 
na1ubJa 

2.13 i)m~Wav~d49inn~p1d~Ha~on1~m%aa~ni~p1 [I] 

2.13.1 SwGwaoinau &iu3iaadsriinismsaoim~a%~~"miisq ii3zguiiiusd~raaim 

dauln~o:ifIuiiiu~oinau nj~urnrmraniniiiusu?1a~~~niiaoioY8;iipduou idoiout?!~ 
B d 

!"'lnulCqdnsdfiisjqau (Wind screen) rsiduqdnsddu"lw;uaraudl~Tnsbdu odisbrff 
w dpl -4 dd d 

mud~:~w~mwuo~gdn~~~~~au~u~oBsJ"uu~uvoi~n"mo~uin aswmwqm n"ol4qdnsd 
Y 8 

W d O 

AisJ"~nu~nnrawwirnrasaoa"miiiu~ idmsd~mrn:niiuqn1simiiiuqpJ?iaadu"au~"miisq 

2.13.2 Bw~wnoin~nua:~i~~ni~ ~n~~:~~oini~~du"~ai~nism~aoa"mi~u~ idu 

du naiuiu qtunqigqCm iin:~iuCm gq~unasn~ni~u~5n'nva:~UPo1nifi5dniia 

2.13.3 ~~~wa~~nnu~uiiniininY~~~~ia:na~~~~un:i~"ou luu?iaadiinismsaoTm 

i~u~$~oioo:!~?u~w~waoinaruiuiia]in~n!ddiiia:na1uduar:iw"ou !u~ns1du%oq~n$89 
dd W 

imi~u9wunn~azLfIuLi~u Extension cable ~z!$?u~ans:w~~ln~~~~~~9~~l~~~~bu"19 %~l~ 

~n$otimiiiu.reioimiiiuq!~ o~ia!rrffnili~linasiimsnsaoimluu3~aad!~?u~w~wn 
plw s 

gsniia iai&iiii~9d~asmsa~~mnas~a"ondiiiwpd~~iwui:~u aaazIm3uawGwa5qniia~ou 

!qn 



2.14 ~ ~ A ~ ~ U U O ~ I ~ U ~ ~ O U ~  [10,12,20] 

od~nimuiaJ"u%af~!Aiiinun!a".di i~~~Mdidu6umsiu wuiu$d iiiudd~naiu~di~u 

n--I 85 in5iua (lo) dYnl naiubuodiiius n"idnirZucirruiuiZu!d6umsiuuo~iiiu~~:in"n 
A9 K dlud~uqodoiu~:cuiiiudlpdYiflpddapdlwi r:~unaiu~uus.roin5umsiunmnuuainiiiua 

do~6unmw%vcu:uodi~udiia:s:~unaiu~~uo~i~u~dPdnna~ueJ"n dt:noui;us:u:nrn 

lumsZufinibudlfu 6pdmsiuuo~iiiu~oioiipi~1Xiflpd 2 ds:mnlnt~)-l $0 

2.14.1 6umsiuuo~idu~dosruun1~1AZu daulw~iSu5um3iudifin~u~Iulpdd 
A d 

o-iua-iuiiiud daudodrnol~ns:~nKuXou (Cochlea) Wdid~0~~?:~~~i~~~68pdbia:id~l~ 
da d 

uiduino:~rnsindow~wakun:b~"ouo~maonbaaid~~~ub~ud n?oiuounnui~u~onn3:nu 

!~iiii?uchgdw?odou ~dud~d6duin~~:~~i11~~~~n1~kun:~w"ouo~oiua:?ui~~ii~~u1n 
K 
?JU 6ub~ubnpl~~bn"nniriinuin%~did8b~8 ~?~~~fll3~1~1~~~11~6d3~~1~bb~:d~1~d~:~l~ 

44 K 
iiln"~n'noimsn5~w?ow,nuan 5umnunmnuudor:uunir!AZuuo~nuoiniui~n11bbun 

!AbSu 
A 

2.14.1.1 6umsiuuodt~udii1~biinoinis~$dw?o~dokansia w.~oiua:?u 
I 9  

1iiu~iiiunisii~iu%nukan3ia i~o~oi~~Zu~~~~u~~1~~~uinw~do:i11Xbii~ni~iiaiu 

uoddaiudszmnbbn:b~11aa"d~~ni~oi1dn1as oinisy$swToydoknnadoionsu$ui~u 
A  A 

dn8X Xi!Aw'nolnnis~dadu~ga$a3:u:wud ~mio3uifludnZna"doinW"n1A 2 - 3 ka%ua 
A 
.add?u~w~biho:~i1s~*bn"nni~~ndn~~u1udauuodnaoi~u(~0~h1ea)b~lii~u Tnu~awi:odid 
9 

~d~ub~odu~dnlsiiiunis!~~u~lfldiu81iiw (Occupational hearing loss) l?Ub~U~~Ql~~l3?lJ 

~iiu~n:nuZntiotiu~fluiaaiuiu~ iil6tZnnisrnd$uu~~da~nia~uo~~:uu!~Zu 

nisI8uidduu~dknsia (Temporary threshold shift) ~~~u~~s:$u~~ou~~MBJ~$~IA?PIoIQ 
K 

i~~n"mn"nnirudduui~da~uo~~:~uni~!~Z~d~o~oozo~uiuuuo~n"ua"nvcu~uo~~~u~d~~?u 

1pdbld~:4nnt7 ~ld3l~idd~UbbdRdd~I~~d~~bfl~~~l~ f l  ifl~%l b~ubW8~~ 

wn'doinwyn?u~iiudbia"a niriiiunir!~~~uo:~naiuZuw'uads:wa'i~naiuduo~~ii~~ 

(Frequency) ~~i~~d~~di~~d(~ntensit~) bia:~:~:iam(Duration) dp!i%JLiiUdlfU6Ufl31'3J 
A d 

~u~~s~uo~nis~iiun1~1~~~ iin:naiubibmndnirid$uubbdad~~d~in~ ~dmuIEioinwam3 
48 d d d 

mraornr!t%ju nnonau~dmr~~niba~d?u~aibu"i~nfilia:dnm~diduisod~ndu~u~~u~~~d 

uin [17] 

2.14.1.2 ~um%iu"~db~u~~wania~do~zuun1316~u n13b~nwab~ud~%:uu 

ms!$Zulfu ~mulw~~flus:uunir~duni~!AZuoin~ipdoiiiw 9iuuidau'n~iiiu~Gduinwod 

ozd1l$iZnn1siiiun13!&Zu rna:$aJ"no:~unnis~3uni~!~~uoin~iuo1iiw ~11oka~ !dGun 



jl"l3id~"l5l6%~ (Noise induced  hearing  loss) nu1ub.1 inwi:ni~idiuuiidad~doeiidnia3 

rl 53 01fl~~?~i&ld~d (Noise  induced  permanent  threshold shift) fl14 %$fl13?50l%Jfl15 &J 

mr~~Zuociitniasiw~iz!~Yuidu~~~~o:6o~ii1nu1amiiwn iUdo90inirl5nmmdwid 

nl~nnaioociici&uii~ua4o~ iia~n1az6um~1u~~iuoci1~010~nuo~4iuld KilrilA?unis 

nsao7nunzGun waainnisii.nuludiiiu~~~uin~ ozviilnYnis!GuiBouad iidszuzinnq 

oiolilig~mmidu oinirdoionzwod~~~~um~iuoinidu~~a ifbo nisfiiduc $dl lux 
pla cr" 

(Tinnitus) ~dinmuiiuudld7 {u i1diUdOd0l~~lU~~~~~1U~ii~~flI3~idUd~d ~u~ifin 

ozmubl rl5doiniknmuld 2-3 k1u.r k&Enpnu$.rlriln~nu9o iinzidu&q lurli;;in 
d 9: 

ozanndnlomuld n5~ain?iYuidu.r5nioKuuiuq niiozuib.rr:u:nguuduf~nmuiod 
A dd 

iiiioirnrYiSuidoum rdnidunmaiui~uii~iduiida 5numziswi:uosnisqqiiiunis~8 
4 das 
0~0lflid~d ~~~~~~S~I G~ W~I O~~:~I~~ U~I~~" OI~~I O~~~~~~ O'FI W BJ~ W~ W~~ U~I~ H OP] 

a w a 

auoy C~Y;YU~~~~~ASUIU~ uni 
n. nalukuodi~udd~~?u$dnun 

v. a'fiumznaiu$vodidudil~~u 
v  v 

d A d d dc1 
n. szuziaaiw"d3u idunifiou nsond 

4, naiuhvocyluynna~uq ~ ~ ~ B ~ ~ ~ Q ~ ~ I I $ ~ I ~ Y A ~ U ~ ~ U ~ ~ ~ E ~ ~ ~ ~ ~ ~ ~ ~  

d 1 ~ ~ ~ 1 ~ 1 ~ ~ ~ 1 ~ ~ ~ ~ 0 d ~ ~ ~ ~ d 0 9 9 1 ~ ~ ~ ~ ~ ~ ~ 1 ~ ~ ~ 1 9 ~ ~ ~  

n. ~invm:vn-rniriw"un~~iduni~!i~uio~zuziaa~ naiu8ugu~wn'iinar 

~~d~rl~uidu-r~d~ndo~u~?~~$idudu?~w~ iiaziguidu.r~kodmaon~uddidiuoi~wziu 

~:uuni~liSuA~n~1aiida41~~uidu~5~oiolXwa~unau~oa~11wdn~"~o~f idni~ibaz%unau 
a  a 

io?hlali$niau aiiiinaiu81i~u~nasszann~na1u4u4ou6un~~%ui~0~6~o~i~usn"oidu~ 
A 4 pra ad9 
a~ymau~wu~.aou~orl~05an~l~unauGu oioi$udgnlouo.rynnnoun?n iiussunau 

SJ- a a  a 
~oioQnii~nmn&iaunaiuk~~ovo~ynnaouiwonaiuap$nauiuiflnY idu rn5uuluidu.r 

A d prd a d~ a-9 
numivosiiinzynnn r~idun~si~lwinun~na~uiimnii~~uiiiazynnawud~n~uimouio 

idu~~iunnii~fiui~uocii~uin 6ums1u~lo~iiiu~ioq~~1iw6aldiia:do5~1lo mu15n41ilun 

lMi3u 

2.14.2.1 fll55' ~l ~ ~' ~b ~ ~fll ~ ~a" ~ ~ ~ ~ (Interference  with sleep) flI55'Ufl3UVQd 

iiiu.riomrfindouiiazw5uuoud 9~~u"~~~~~b~ilQmd~~n~q~l~i~d~~~5~l n15ntYu 

odi~du~wo~u~iidu~~do~mlo qurnwoian~n~nsun.r~iynnaEuldl~rl~uo~i~~u~wo 



uin iidufild:dnriuui~r:u:iaai~ionriu"bGnu'nun:~ndqnl~41u ii~Aauiiiuatpnq unnmnd 

2.14.2.2 f l ~ l ~ ~ l f l l ~ t l l f l b ~ ~ ~  (Annoyance) 01~~0~1~Plb~~~l~~1~1~~9,fi~~fi 
Y 

1 4 9 4 

Ilinuiuln iwn:tiiuarnYuua'~ni~a"finaiu51niqAanriiaFfiunza iiioionnu4oia5m~ 

2.14.2.3 ni33unaunisiidiu iia:ds:~w~~iwuo~ni~iiaiu (Interference 

with performance  and efficiency) dau~naji~uiiiuadinaiu~uiu  id̂ iii~9yfi ti?uafiun? 

2.14.2.4 flIll~fl~~fll5~~~i~~~fll~ (Interference with communication) 

9 9- tiiu~A~~~6~~1~~1~lfi~~aiii~~d51~1~d~a~ Ii1di$oa"uoani~~unau ii~iio1aa:i~uaGo.r 



2.14.2.5 w~d~~~l.fll~'Ih~d (General effects on health) ~~t!1i$0diz~diO: 

9a 9& 
idu~unnudonumwluluvuLuq Cd liliiduiii&$m Ymuwnnln{uuin41 ~iiudoioiiaiu 

9 A 
doqumwidmr8n~iwu41 waCdnqua7ooduin riaulnrljunairosilA~ni1u1w"o13m1 

hunaiui$ouo.rynnauinn4~lmuadn~3ibww6 iid~Cdi~umsu~ndo:~X~i~~uCu~iod~ia~ 
aYd , a 

od1t~r~miu~~~1un~du~~1u~1Q1"~b~11:~~1un~an~o~~1ui$~~di~u~d~d1dn~1dua1d 
a, a9 

i~nz1Jn"osnsiiu u~u~8nlnd.rwn~iudoqun1wlnuiiu~o~maonian1 
Y 

2.14.2.6 fl13da~widh (Mental illness) nis~~13udb~u~inb~ud~d~u 

oiond17llii i~ussioo:ns:~uoims~i~d3:a1wu1~oei1~ 

2.14.2.7 n13dauwidiidniu (Physical illness) b"bii~ua6uni3dauwid?m gd 

~~wunaiu~u~u.s"uodb~ud~ddon13i~udauw1dn1uidui~ua~ui$~du~d~mo aioe:ndialm" 
da I 

iiiiiudwuaauiil~biimnaiu$abn~umuin$u ~~oiaiiwndiln~liiml3nwi~niu idu l~ndou 

~iu3oukfiuw'~ (Thyrotoxicosis) ~~~~~~biwa~unsziwi: (Peptic  Uicer) B~I.I~SRRIU 1~ 

iami~d~imu1rnd31n~$miw"~ou"a~iau~1iiudo:i11~iii~1~3nw1dn1u uni<uu~wadoms 
A d d9w 

IAEu .aaiduwEon6uoeiia?mbi$d 



Y 

(3) uin~~iuqolniwJiuimia 

(4) 1nn~~ivqolm~oinin~vu~~uinin1mu6a"bd 

(5) uin1~iv1:~i~iii~~iia:naiu$va:iw"ov~mu6a!d 
d d 

(6) mnrgiuqolmwd~inma"ouIui~o~ov 7 

2.15.2 l1~:ninnol:n~~unisd9iiama"ouiiiq~iS n~ud 15 (w.n. 2540) BDJAIHUR 
uinsgiur:guiiiu.r~u6aId $~ncln'lmuei~uinsi 32(5) iiiswr:sia~q~~d9ia?uiia: 

?n~riqoaniw3siaama"ouiii~~iS w.a. 2535 

u'o 2 Iiirii~~muins~iur:~uiiiu~Fmu6aId I5;qd0Id$ 

(1) Fiis:&~iuliiu.rqaqm liiiiu 115 imSiuaio 

(2) Fiir:~iuiiiusia& 24 k1u.r riiiiv 70 i~S~uaio 
2.15.4. q uinrIiui~u~didua6~6uaniud5:n~uni5 

2.15.3.1 ~ ~ ~ ~ ~ ~ ~ " u o s ~ ~ w J ~ ~ ~ wI ~ ~ w u ~ ~ 09 ~ ~l ~d0 ~ ~ ~ ~1 ~ ~15 ~191 ~ 

A 
~buariuma: ~ ~ I H U ~ W ~ ~ ~ I U ~ ~ ~ ~ ~ I ~ ~ O I ~ ~ J : ~ I ~ ~ ~ ~ ~ ~ < I ~ ~ U I ~ ~ ~ W ~ ~ ~ I ~ I ~  

kdoldd Wiiiuiua: 7 k'luq die.rfjr:<uiiiu.rd0n<i~I&~uSmdo6uIiiiiu 91 ~B(A) 

iiiuniiiun: 7 h'lu~ iidliisu 8 k'luq o:&oYo.rfjr:n'uiiiuqdOn$iq!&?u~mdo6u~ii~u 

90 ~B(A) Suiua: 8 3 o:l~fjr:~uiiiu~dpn~i~l~?uSmdo6uIiiiiu 80 ~B(A) 

uiu<lt~:~~nh~i~~~u~udd~~:<uiZu~iiiuni~ 140 ~B(A) IiIt 

2.15.3.2 d5:ninn5:~53qpnaiwn~5%1 (ahd 4 w.n. 2514) iii~umI&Su 
da a 

wu'iiuo.ry'?u~uo~ qli~d~:n~~n"~ni~~~~~~~6~~k~dr?nn~$~6d~~~?iafild~i~~~i~~~~~ 

dunii 80 ~B(A) ~Toiiiuqgq iYuoi~~:iSu<un~iudoi~ qmy&aud9m'1(~~ plug) dfj 

d45?9/l$fll~ 

2.15.3.3 WI:~IYG~(Y(Y~~SJ~IU ~MEF~~T~~IY 2512 uinm 39(14) 80.1 

d5~nnuii~mr~~i;iimb~"1,~ini~niun~~uiuai~i5olq6~ iia:dr:mnnr:n37qqnai~.1n55u 

n~ud 2  MÛ 4 $875 $q5:Ul~3~~iudioa~~~miiiuq im:naiu$ua:iw"ou~iiim~in'l~~~iu 

Gl14'iilAon5You Hti~lS~l~qid~u WTOOIQ~SU~VAIIU~~~V~IWVO~~'O~OI~U~~~"~;U~ 
Y 

2.15.4.0 ui~~~iu~:<uiiiu~"~o~uiuwi~~:~i~uniia:~i~ Ji 
A 

2.15.4.1 d~:ni~~vo.~nol:daiS 9~ud 16 aqiud 9 Cu~inu 2514 .as 

n~uqum3I4~nuui sn~nruiuuu6 na:~onadi;niv iia:5:riuiiius<uiSu<un~iudo 

qvmwouiriu ~'io~onnui~"o~~ou~~n~~u~~~~u~~~~~oi~~d~d~nao d5:innii.rq dnn 

8v~nuoiriudiuiouo9nol:d~a"S nGud 16 



P, 

nisimmiuuimsgiuarina lur:u:dis 7.50 bum5 1mur~'~1iionaGu iiaz?iin"u loo imGiuaio 







2.16.1.2 ~1~3j1~3:~Ui~~9~~fl~?g0~~~fll (Environmental  Pollution 

Agency : ~~~)~~~lnunlnn3~lu(n1319$ 2.3 ) 

. 1 1 ~  
GlIn9$ 2.3 ~ ~ ~ ~ ~ ~ u ~ QI ~ ~ uI u wI ~ u ~ % ~ ~ ~ ~ ~ ~ ~ R U EPA 

%:g~i~~9ni~a~3n(d~(~)) 

Ad d 
(in tu ciiii~u'~wumu9gd$~) 

2.16.2 ulfl3jlu3:~uiiiu9auqu%u 

~n~rj~ur~iui~u~~uqu~ui~o~~:i~uern~~:wuX~ud~i~~na"ou oioiii.roonibu 2 

d~:inw Go 

2.16.2.1 uin~~iuiiiu~~unau i]~~sj~1uni5d1:i~~ueran~:wud~iia~8ou 

i~u~n'yi3u~3un~uluTururino:iiilndrno~inuodi~?um~ ~iuinrjiu3:guiiiu.ruoaciid 

dr:iwnlnds:un6~#~ud3:iw~lwu i6o~o1niiiu~run~ui9ui$o~naiufdn'~o~nudo~:~~l 

iiiu.rvuindiqq ~d19138pnu ISO (International  Organization for  Standardization ) iia: US 

EPA (US  Environmental  Protection Agency) !$itf~~li~:~l fl14fl3'20iAi~~95~fl3~~n~ 

&~dn3rmr3oiiibuw Leq iin: Ldn ~~o10~:ibud1~~i~wu"~o~~:~ui~u~1nu6~ldlX~ 

niimsns3n-in3:iutiiu9ii'uu~uq 



US Department of Housing and Urban Development (HUD) ~~iini~8n~1iwi~~iiuiu 

~:n'ui8uclu~uau Imufinlnainn~uruiidq 1uJs:m~n~igoiuini 55 id4 iia: US 
Ad l 

EPA li?u~0.1wam5Rn~iK~n41aiia"a ~~~WQ~~:MUUO.IS~KU~SU~MU~O~U"IIP~ K~RISI~ 

4 2.4 

usnolni WHO (World  Health Organization) World Bank Environmental  Guideline 

iin: US.EPA (United Stated  Environmental  Protection Agency) !&iauoiiur sriudo: Y j(io 

1nY~iimwnns:nuio~s:.ai.au~od~u.au~~iinn~1~~151~~ 2.5 2.6 iia- 2.7 

Ic~ruM1?ldiin:~~~~l~~~(pli3~~ 

iaa~naisa"pd (07.00-22.00 u.) 

iaainaidZu (22.00-07.00 u.) 

niulu6~no18ukald 

iaainaid?~ (07.00-22.00 u.) 

iaainaidi?u(22.00-07.00 u.) 



mmd 2.6 ~:$uiiiu~~~~m$o~~a]~i~~~iiimn~~~unau~ad~z.a~.au~~u~i~u:~mu World 

Bank Environmental Guideline 

1 3. Tr~wuima 1 Ldn I 45 I 55 I 

Y 1 ,  

1. iuiiW"nai8uuoni8ad 
1 d d ~ 

iia:wuwwwnaidudsznau 

iion15$1$1uin~1m5ns5~ 
Y ,, 

2. iuiiW"na18u$aYd 

mnpd 2.7 s:~u~5iu~q~qmdo:Yir(a~Xiiimnissunau~ud~:.a~.au inuouu:Tmu us EPA 

(United States Environmental Protection Agency) 

Ldn 

Ldn 

(im4iua LD) 

45 

4 5 

wan5zwu 

fl'aIxiiimni55~lfla~6050fl55~~ 

niuuaniw"flai8u 

n'~1X~n"nnis~unauF;i~iion55u 

niuuaniGnai8u 

r(o18bn"mnissunaucdi~n"on55uniu~u 

nniwiiaabau$aYd 

1. yunru$aYdmuuand~nai~u 

iiaznoiudihldGiuunsu 
A 

2. ~udniuu~n~~d~:.ai.au~i~m 

iaaiiiiu~5unau iiu T~sSU~ 

d~dl~~i$flbi~ d~U81%15fild~ 

3. mulud~inoik (indoor) idu 

T59Euu noiflu~inui 

(im4iua ia) 

55 

d 
5:~uiiiudqdqmw 

inuabiu",imGiua ia) 

Ldn - 55 

~eq(24) - 55 

~eq(24) - 45 



schulz (1978) l68nln~i~innai~1?~w"ui~o~~:~'~1tdu~~w~unai~a"~-nai~~u (Ldn) 

ria=faua~~os~ls:~i~u$~:~pItdu~f;a~~~iinnai%~~pInauad~~u~n 61maiu&.~w'wf.j:Mi19 

s:~~iiu~tta:nissunau~~wis~~$ 2.8 

OSHA (Occupational  Safety and Health  Administration) ? ~ ~I wu ~ UI ~ ~ ~I U 5:;~ 

t8u.r ~~iioln'ii~t~u6u~~iuia~~ni~"~a~nu~iuluT~~~iu~wa1wn~s%1 Tnuciinun 

r:ti~ltiiu~tm:taa~$?pI~a!XIu~~ia:a"u inw?ut~usd~~uioitoa~uwsl.onlaa~ (kttan.rlu 



JZ<ULZU~ Slow Response 

dB(A) 

SZ<U i%Jd Slow Response 

dB(A) 







4 (Y9 

aisidd 2.11 naiu&~u~uo~naiudnaiu~du8db~udiia::iaai~nas~::dBuw~iu~ua.oiu~ 
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pl pl 

~~uwaintndou uir r Biii m~osdosn'ui~uraiim~dorn"u~~i~wi:idur~diu~6v"iui1u 
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biPlPl Heavy aFtfl318~~di$g19?$d~:~~lfild 40 in$iPla 

ibPlpI Medium ~~n31u~di~~d?~d5:ui~ 35 bnGbpIa 

iauu Light aFtna1uKdi3us?Ads:u1fild 30 bnGi~la 
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98 ain: 50 so.r(iu?u~uiudaraof ~dwumaiudi~u Tmufiiiolilud?d 69.0 - 78.4 im$l~n 

ao aka: 63.9 -75.7 amGaunaa aiuiigu daulu3 2540 WJ~I r:~uiiiu~tSuuia~~iufau 
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iinlaivi' wuiiTuouuynuri~is:~ui3u~iw~u 24 klua i5uui~s~iur:guifiud~nu6aYd 
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uiu Tnus:6u~iiuwiaiu 24 &31u9 iriioiluniad 51.0 - 69.8 inGiunio ~di~ulnnsgiu 

d-aua'.rwinra$ rzriuiiiuddnr~oin~~oiluia~ 60.7 - 72.5 imGiuaio imziiuauiudi 
Y ,  

s:AuiFiuaiiiuuinsjiufoua: 1.5 wwhuauiudn3aoin u?i-icuw"ui~uouumusodw?o 
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3.2 in+o.r~oiWiumr?i~ 
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5.2 4~1awob1wz 
L 2d 

5.2.1 mr8nu1nr.1~id~4~~a~u~1~l~n1~~nu1s:tuiii~~u3ia~13un~un1up.1~n 
ri rtd B Id 
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i3us .j:uunism~aoa"ni3u~inniuiiuuii~ q olrsluaaia:3:uu plr:nou~auwEnn13d16y 

Go YuTnrTvlu dauJr:uanwn$oqn im:wu'auiinn.rrii 6aiian.aluld u.1 

I. riauda:nsuus-aan$o-aa"at.Zerd 

1.1 YuTnrTvlu ~inCidi~duu+yqiaiiu~i8u+yqiaY~di Br~~yituY~did 

in'no:iri1Couu1n~1~8uX~~in1r"~u1u5yq1a~iouo:in1~d~:~~an~aioYJ mnTu1n"uuo.r 

1uTnr T~u~Q~I~~'u~]~$~~PIPI Polarized Condenser Microphone 8qiF1fildn~~~ ~aa~&~naiu 
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