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MANUFACTURING FACTORY,SAMUTPRAKARN PROVINCE. ADVISORY
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2018.

This research studies the noise absorption efficiency of the polyurethane foam waste
sceens. Thickness noise absorbing sceens is 0.25 inches, 0.5 inches, 1 inches and 2 inches, with 4
case studies in working machines. Case 1: Open all 3 pumps for 3 types of work (Cutting steel,
chipping steel and lapping steel). Case 2: Open all 3 pumps for cutting steel. Case 3 Open all 3
pumps for chipping steel and Case 4: open all 3 pumps for lapping steel. The population in study
consisted 66.7 percent male and 33.3 percent female, average age 23 -49 years and 8.3 years of
work small part pump department, in a steel furniture factory in Samut Prakan Province. Before
installing noise level of 82.8-92.5 dBA, the noise characteristics are continuous noise (Non
steady state noise). After this study results that Case 1: The sceens is best noise reduce is 2 inches
thick, reducing to 2.0-4.1 dBA. Case 2: The sceens is best noise reduce is 0.25 inches thick and 1
inches thick, reducing to 1.4-4.6 dBA. Case 3: The sceens is best noise reduce is 1 inches thick,
reducing to 2.0-4.1 dBA. Case 4: The sceens is best noise reduce is 2 inches thick, reducing to 1.5
to 3.0 dBA. When tested with Paired t-Test statistics comparing noise frequency absorbing of best
thickness results is Case 1, the thickness of 2 inches at the frequency of 500 Hz and 2,000 Hz is
significantly different at the level of 0.05 (p = 0.015 and p = 0.016, respectively) but found that at
frequencies 1,000 Hz and 4,000 Hz there is no different Case 2, with a thickness of 0.25 inches at
the frequency of 1,000 Hz, 2,000 Hz and 4,000 Hz, is significantly different at the level of 0.05 (p
=0.001 p=0.037 and p = 0.032, respectively) but found that at a frequency of 500 Hz, there is no
different and the thickness of 1 inch at the frequency of 1,000 Hz and 2,000 Hz is significantly

different at the level of 0.05 (p = 0.001 and p = 0.011, respectively) but found that at 500 Hz and
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4,000 Hz, there is no different Case 3, with a thickness of 1 inch at the frequency of 1,000 Hz,
2,000 Hz and 4,000 Hz, is significantly different at the level of 0.05 (p = 0.001 p=0.025 and p =
0.038, respectively) but found that At a frequency of 500 Hz, there is no different Case 4, at a
thickness of 2 inches at a frequency of 500 Hz, was significantly different at the level of 0.05 (p =
0.001) but found that at 1,000 Hz, 2,000 Hz and 4,000 Hz, there is no different. Therefore, this
study it recommended that polyurethane foam waste materials, reducing noise with personal

protective equipment in factory.
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A A & A S o A ' o @
usund wseetu Tanznil 2 usy Naahuaseslungumsiinau 2 3anay
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Tasnseululanz lulsanumaamosinesmaniluyiiauuudomdss (Crank

1 1 [ H
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Taseer51931@210% (H-Frame press) ¥9i 1918009192101 Single crank %30 Double crank
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d' 1 o a = % =) d’ =) a
LN NMIAIAUAURAIN AR Tas aATALITIIINIATEIVEBITE HganTitlamad
Tuanends hitignd saszuumsnyudeuliminaulisrsinmsdudmdodludesdounas

o 1A a oA 4 [ [ v A @ 1
WLlfN11!1ﬁﬂﬂﬂﬁﬂlm$ﬂgﬂ@]ﬂu661uﬂﬁmizﬂ‘ﬂlﬁﬂﬁﬁ’dQﬂﬁﬁ]ﬂﬂ%ﬂiiﬂ‘ﬂi‘ﬂ‘ﬂ?ﬁLLfﬂEUW‘]JTI"I

Q U
[

UM SEAU@BANTY 8 97113 (LAeq) 0832171 87.2-94.3 dB(A) USmaudeadzannniinaiy

1
Yo [ [} o

ASUAURARaDATZEZ1I81 N399I 8 H2 11 UAURAs (TWA) 08551714 85.0-96.8 dB(A)

—

a a A A A Y o v A [ dy
Tagnavzinsesionl¥iaanuaudos agil
d‘ A v v A
AIDINOINITAULAEN
A A o v oA A a A Yq ¥ Y
LﬂileJEJLLEWQﬂﬂim1Uﬂ15@53ﬂ3ﬂlﬁﬂﬁﬂﬂa1ﬂ%uﬂ ﬂ?ilﬁﬂﬂi%iﬂgﬂﬁﬂﬂ!’ﬂhW%ﬁﬂJ
v o A a Ao a 4 [ dy
AuanNYUZIFeINAdans il (WS¥Q YANETWAY, 2556) A9

1. 193997ATLAUANNAIVDAUT (Sound level meter)

NN 4 1A39IATEAVANVAIVDUFEI (Sound level meter)
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I A A Y] v A Y] v A 9/3’; 1 a
Lﬂulﬂ3@\13Jf)61uﬂ153@3$ﬂ‘mﬁ8\1 mmimmmmﬁﬂﬂﬂm;m 40-140 wsLua
& Y a a A o A A @ v A 9 1 1 Y o . .
Iﬂﬂﬂ?qﬂﬁjwaﬂﬂzNamﬂ3’6Q'Jﬂlﬁﬂ\i“l/lﬁ'lu'lﬁﬂ’Jﬂﬁ%ﬂ‘ﬂlﬁﬂ\iulﬂ 3 V18D 1UIMUN (Weighting
A ] A Y v 1 k) A 1 I [} 1A
networks) A9 A,B oy C slﬂfJ‘I/IG]:‘])'ﬂufJfJ']\iﬂ’J']\isll’J']\1 A0 118 A NS UVIONO VA UDINOITEN
9y =K o A ] [ ) A o Y ] = a
ANYANNUYAUNINNGA HUIYIAVIUTIINIAAIYVIY A AD IAGLIUALD dB(A)

2. e ialSunandesazay (Noise dosimeter)

d' d’ [ = . .
NN 5 1nTeInlSuaFed dy (Noise dosimeter)

<3 A A A ° a v o oA A
lﬂum5’E]\HJ'E]VIQﬂ@'E]ﬂll'lJ'lJlI'l’f]'lu'Jf.lﬂ')'lll’(?fzﬂ')ﬂcluﬂ'lil]ﬁgLiJUﬂ1iﬁllWﬁlaU\ﬁﬂil

[ [ o =1

' H 1] Y
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[T [
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{ 1 o A 1 J [ an o a -4
Tumsud 'l 3 98 Ao Aunasiuie MIEIUYDUTET LazAIRTUIFES (F3N001 F2TAMUUR
Y

HazANY, 2541; €915 HITUNIA, 2551; Kunz, 2011) A4Y
" o Aa =y 1 @ 9 = As A 9 ,&' A‘A [
AN UUALT Y °luuwanmma:1 NIIAIUANLTINANG A INLIUNTTHDIATDIINT
A o A 1 o Yya A o 9 A A 1T o A =y KX I A
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o w Ay A v aqmyr a4 A, ¥ Ay o a A
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unasiulia@ounannmsduaziiouresiag slnmamaasunlasnnuau
a = A Y 2 g = A ] 1 A a -4 Y
vssema nadludesiows 1dou suihudosiioglurannud 20-20,000 Fsad vold
a o ] 1 zﬂytﬂ' I 1 A Y o A A
nnsandlednae linezdluuvasnsedudutiades
&1 A Ad A 1 A ] T I~ Y A <3
1. WurNduazou 1wy urensoury (Panel) Tutvziluldvse lanznaw
(4
2. MINTTHUNANNA (Mechanical impact) b¥U M3ty Tane
A A o <Y . 1 = o A (1
3. Manaeu IMIrTemsduveIn1y (Pulsating gas flows) 1¥U NIalUBIMN1aoy
4 4
DONVINLATOITUA (Reciprocating engines)

4. MIBAUATMIVIILAIVOIAINANNBYTDU ) MWAADINMTINNIY 15U M3

v
= LY

a J =~ ' o P~
ﬂjmﬁumﬂimwyumaﬂummu’mq gNUN
A a

;4 H
5. ﬂ15]’lﬂa"116\16'lﬂ1ﬁ5’0‘ﬂ 9 mﬂﬂmnw%uuﬁumma q YU mmﬁ‘ﬁ"lwamu

' A A d’ a
anNNINAIUILY Tasensou wiensalUmATesdu

[

v = = 1 o a A a Y Y 2
NUNATULT YN LFEIINUHTAINUUALTUIITLAUNINAIY 3 LT UNI AU

Y 1 o a A v Yo v A = = A a
1. mumﬂﬂﬂmqmmmmmmmaﬂﬂﬂmz«jﬁuwamﬂmﬂmaﬂmmumﬂu
v

9) = | . . A =S | . .
IFUNNUNTYIN I (Direct noise) IDFYINI1UDINA (Airborne noise)
Y A a a 1 9 [ 1 dﬂl 1 v Yo o A =
2. I@UNINFIUAUNaAIU IATIa 319019 I U WY ND ul‘ﬂﬂﬂﬁjﬁllwﬁlﬁﬂﬁ 1590
= 9 2 . U AR a & ~ <
@ea 1udun19170 Structure-borne noise ¥3901UNFAUNIININY v2i58n3) U Ground
borne noise
Y A Y = A o 49' Y Aa ] Y]
3. 1IFUNININNAMITAENOUVDAUTIINHITY WU WATU LA UAUNIIFHIUINA 16

[ C% =

Y
uiAaee Fondealuduniaiian i@eaaziiou (Reverberant or reflected noise)

EEQ

[
v W a oA v A

Y =) U v 9 o ] A FY Aaxy 1
Adudaides Tuaiuvesdidfinauenazsanianulvg viediedsmsaiula
4 o
qﬂﬂsmﬂmﬂmﬁm (Hearing protector)
TagauIng ludvuusnuensnasaE oI IAILANTSY 92HTUIIE
a A I o A o Y A Y NYY VY ax ' a
aunsamuguidesiurastuia@es lavse i f11d 18a16735 18 viinnuan msauguides
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= A o w v

= 4 1 Y T A ] = A a J
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° = ~ ] = Y o w dy Y o dy ' Y a
%5ﬂ1ﬂ15ﬂ3ﬂﬂﬂlﬂﬂﬂﬂﬂ1ﬂw1uﬂl@\3!,’GTENU]J@E]EI'NVI,i Glua’l@ﬂuﬁm@]@ﬁﬂ’lﬂ’lﬁ%’ﬂﬁLﬁuﬂWQ!ﬂusU’fN
= 1 ad oy Y = A ' ' ] 3 o oY asqg A=
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d' asy = d' 1 o A = ] Y o =
A1TNN 3 ITNITAIUAVTEINUAAINUUALTII NNHTU UAZHTUNTLTYS

o

d‘ a2 ad =)
PANITMNIAIVANLAY ABMINIVANLAY

HHAIR AT Y5u1lg9 (Modify)
ponuUU 11 (Redesign)
392199 1ny (Relocate)

‘]J°1§ 35A¥1 (Maintenance)

NEGNGEN
- Direct noise ?Jﬂﬂ’qm (Enclosure)
Y = .
AABULTE (Absorption)
Y
- Structure-borne noise YINNUIT Y (Barrier)
Aumsduaziney (Vibration isolation)
LI EN anqu
Y =
@@%‘UL@'EJQ
U d‘ [+] 1
ANy vy

awlagnsaitlesuides (Hearing protector)

N A1 §HITUNIN (2551)

TulaTwagsmu

a @ 4 a J 4 a
Ty Iwdgamumnamsdunsizivesdns Indoesa 2 daude Indemnosnoaooa
4 a [ 1 [ go’ { 1 @ o aan

uaz Inddmesnoaveanuas lo Ta lyenuasaunuiienge1d Truyaa Taenmssiljnsen
o ' o a ' <3|
aananagsi lfinagwgu (Duquesne et al., 2001) @1 Ty IndgSimusenily

% dai
2 521AM Al

a A a A 1 o Y I o A [l

1. Ty Inagamursiiansangu anvus Inseainsiluradila aAnunuimiy
ag o A a é’ Aan ] ¥ o A dyd 1 '
unumsyinavunlgaseszunainuleTelssuua Tustiatiianueeuyy dwiso
Suusanszunn 18@ LagnuasnIsNALA

9
2. Ty Tn@gsmuriiauda Trluriiativztidnyuzilusadils Tguaniaduauiu

o ¥ =2 A 79 Y Y ¥ 1 o A o
AUAITUIDU “]NuflllﬂigQﬂ91%1u01u@1u1ﬂ50ﬁ510 LBU mmwmmaﬁwmmmﬂu
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9
Y

9
nnquauatazanyuzauved vy Indgimuna 2 Usznmiulimaiunly

d 1 a A a a o £ A &
Uz Toyvodnaunsnarslugaavinasy TvlyInagamu (nasa w3yadan, 2555) Ao Tunil
Yag flanunananansanaigalutegiuidnme IFauluvarondasaued lidee 9l Ty
A da 4 =K d <3 Y] o A I @ 4 a 4
Hulumlesiwassudadunuiundalumis nasm niedludagmes luwaraanluginsol

4 7 3w a < g A o P
m‘%mﬁauwm LﬂuﬂNif’)\Hﬁ}'l 1%}!ﬂu3ﬁﬂlﬂﬁﬂUW’J 1%}LﬂUﬂ13 Gl‘]af}%a Lﬂuﬁumammﬁw uagy

[

aqanuainolusooud (Lee et al., 2002; Albert et al., 2008)

A A aa}g

ToluTwdgdmu Funedweiounidignaaduiiululszmeoesiiuluil a.a. 1960

U

= waR 1 a <R A wa 1 A I 1] Y
HAUTVUANINANISUINYNUASWATTAN FINAUTNUALAUAND Wuaurunuauiou

o

' 9 o ' a Aa o
@@%UL?TFN ANNUADTNINLINADN NUUITUY ﬁﬂwqummmiaammumiwaﬁ (Usyn ﬁ QI‘V\IM
a @ 4 2 o w a a2 o £
dURATU HOUA NTARAL 1109, N1).; naTa1 wIyadan, 2555)

U

a a2 A v A Y o 1 o aan U
ﬂﬁg'ﬂjufnﬁWaV’IT‘WﬁQﬁLTI‘L!iJﬂlIﬂ1516]5ﬁ'151/‘l’0Qﬁ?iﬂuiuﬂ'ﬁ‘ﬂ1ﬂaﬂﬁﬂ'l IZHUIN

Woa00a uaz”l@"laicnmu,uﬁ Tagazinansvega? 20-100 1M1 (Abdessalam et al., 2017)

1
v A v

a I 9 A= g).l a A oA o A
atuiag nanyuy Taseaiuwaduniytia Mitlusadila (Closed cells) tyadita
a oA Y = 1 Y 9 1 o a [ g).l =
(Open cells) THuriaadila szeonld lomsduru ldtosnaaduunidla auiunsal
{ <3 J o ' 1 ° o
Mdenl¥Inuuds wuuwsadila 39deelins 19k Vapor barrier 333828 d M5 UIHMU
% Iy A a A A Aa Py vy A

auIUANNIoN invziaen IWu Iwagimu yianlwadagannniiesas 90 ive

a A | o CVN @
Uszaninw maduauiu anudouresian quamiatesnudosves Tny Tndgimu

U o w [ d & v
(equdauding owwes n31l, u1l) aurunuanuSouTunIndgimu (Polyurethane foam)
A A a o 9 I [ Y
H3eiig 1vly (P.U. Foam) wenainazHeuinnldnuduauiunuanuseumelueins
A 9 I < < < o Y o o v
Fanoadruazinuanugu lugaaunssunuaNuaung 9 ludr dsennsmhmuiuny
1 7 oq A o <

anudouszinniiniszgna l9ss TeniluGesuesmstesnudess nateliunuiu

v A G v A < = [ 9 A (% Y dy
Hosnudeanso Tuiudeauiues FTlunuanudounsonuiunuanudontszianil
< A = o A g v ¥ o 9 e e
AuRuunIsaadesnInIeuRuIUAIEEIA T 0NUFBUT1-090 (Noise inhibiting)

~ 9 dy I = ¥ 4 A < = I o
llIﬂ‘idi’fi'NGU’ENLU’EJIV\IiJL!UUL%ﬁﬁ’]J@ i]ﬂﬁ'lll'lii‘lﬂulﬁﬂﬂﬂi@ﬂa@ﬂlﬁﬂﬁqﬂﬂ ’dnﬂiﬂﬂﬁ)\iﬂu

IHaUNIU HIITeaNzanzae Miunnaelueimsgnisuen Wisanmeuomangnielu

= Y o

Y I 1A A =y o A o a A <
113 "lmﬂuamm nNIo ﬂﬂgﬂ1lﬁﬂﬁﬂdmﬂd%1ﬂﬂu@lﬂﬁ]1ﬂ°lriaQﬂWﬂNQﬂﬁﬂﬁQﬂ%ﬁ‘Hi@maﬂ

q

1 &7

@ o a v a J
lll‘l/lﬁ%‘l/]ﬂ%@ﬂulaﬂﬁﬁ’luﬁlﬁﬂﬁﬁ]ﬂiﬁ ADIUVUNIAN ) WU VT %}'lu’f]'l'ﬁ'li 10

A A

auaunuanuieu Ty Indgsmunseiiguamisatinnlszgndldlse Tonhiu

U

v A A v oA A v A Y v L2 v oA
ﬂmuﬂummmmu’;uﬂmﬂummmaMmumm”lmmemm AUTNUANTTAAFULA N

Y 1] Y v
MATUIBIFEFUAUN VAT IRy d LB UTIIgNgaTULazIFe T IuIMAoaz Houna
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J Y
duilszansmsgasuidesuuny 2 Jade o nemenw sy JUs TN ANUNGY
] Y ]
ANUNUILY MIYATVITOUNVINNTUIIDANNHUMUY ANUHU ANUNFULAZNT 1A

' Y [
GUfoJ'lﬂWﬁLWEJ%u (Saetung et al., 2010) AININA 6

Density Thickness Porosity Al Flow
A A A A
. High density " Porous .
H § i H g
- a 8 B
- Low density & . S o 4 Decreasing
a 2 - Less 2 air tlow
q q q Porous <
Frequency Frequency Frequency Frequency

d' v d’d ! o =
NNN 6 ﬂﬂﬂﬂﬂhWﬁﬁﬂﬂTﬁ@ﬂ%ﬂlﬁﬂ\‘l

11: Algaily and Puttajukr (2014)
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[ = G v A dy 9 Y Ay
melueins msz TlunudessonuautfesiudealszinniiazdesIdannunuveile
2 A = I v A A v A v oA [ Y
auangu Tuinnwedsezamsailunuiuiudeanienuiudeanumdes Tlumndens 1
o 3’/ d’ Y 1 [ = gJ/ Id' v A [ 1 1 d' a
msmmuaanurvesdy Tuhez Idwudosnudeniveghszaudosaaun Ins fiadiua
. [ 3o & [ o
Tumsaaidesidosms dudesasnnniuiiuazdedld Inunudsaniofmuannurnuives
[ A 2 4 [ { 4 [ 4
Tunudeanuuniuive Itaadesdsamidoans lauazine 19ussgingszaeduaz 14
v 7 Y a ¥ Y v v A A
paansudTymawimdesms din lunudesnelueimsauiunudemsonuiu
v A o Y Al o o A A oy qgyYd Y A
Hosnudesrzihmhinudsssaioaanoudens liliiaaaeasen luduuenniessn il
{ | o [ L
lavieenga HaemsihnuIutuausou Ty Indgsmunsoiig Ty lihlszgnaldau
o & [ < @
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9 ] = a A 1 [ = (% 9 Y g}/ o da! [ [
ulﬂf)fJNll“lJﬁZﬁ‘ﬂ‘ﬁﬂ1W L!ﬁﬂﬁﬂ%ﬂ@ﬂﬂulﬁﬂﬂﬂﬂqﬂNWﬂuﬂﬂuu g9UURINVYUIAVDINT IWNAY

u

= sy v A Aa v A 9 Y
NI IR ﬂl!']l!ﬂﬂ\‘]ﬂulﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂulﬁﬂﬂﬂ@ﬂqﬂﬂluWﬂﬂl@Qﬂ?’lMﬁuuﬂﬂWﬂﬁMﬂ?ﬁ

L 2

1 A 9 [ = A = 9 = g}/ 1
ﬂaTJﬂ’E]ﬂfNﬂ1!’]1!ﬂﬂ\‘]ﬂulﬁﬂ\‘]ﬁﬁﬂIWNﬂulﬁﬂ\‘]ﬁﬂﬂuﬂluWﬂﬂl@ﬂﬂ’NﬁJﬁU"IGUENIV\IMGNLM 2 Uuy
a g}/ [ = = [ = dyﬂJ o % d’ a A
ulflJ ﬂ'lﬁﬂﬂﬁﬂﬂu’]uﬂﬂ\‘]ﬂulﬁt’lﬂﬁiﬂjwuﬂl!Lﬁt’Nﬂimﬂ‘ﬂuﬂﬂﬂ‘ﬂﬁﬂﬂﬂ’)ﬂ'lﬂﬁ modszansnin

Tumsaa@eaas lulidmsesananoimsaundsins aaaadluaisan 4

d' ! [ % = d' =S A 1
AITNN 4 mmsa@mmmmmmﬂmmmwuwaﬂﬂni‘waNimumq d

ANTHIVBY P.U. Foam (438 131.) anudaveudeaiianld (HHE:1AT V)
17 24
25 35
30 42
35 50

1: Schwartz and Gohmann (1962)

=

AauarulAuee Tvy TWAgI MUY Open cells LNAMANUUUIIUY 35-40 N 1anTy

wa o

' J =) = Y 9 = Y dy < o
Gl’f]gﬂﬂ1ﬁﬂmﬁ‘i’f]1ﬂ1ﬁ Nﬂmﬁnﬂ@@ﬂ%ﬂmﬂdqﬂﬂh1ﬂ ﬁ$1/16ulﬁﬂ\1ulﬂ@ LUGIV\IML"IN’(?{HHSQTU

u5analéna 2,100 A lansuaea131auaAs NADINMTANEIDITUANG FITUNYIR AT
TwagimuTau (Rigid polyurethane foams) Idnasn Tagldnnununniu 40 Alansusoe
QALIAAINAT W 5.08 suAIAT 1dMsAfuwaBUT UL ¥ 0.9 IUAWLAS
ANTDAAANNFIYDUREIaa] 35-40 I9FILA (AUANA TITUNFID, 2549) HoNINRE TN

S A

= = V=1 = A = [
WINIMISFsumeuAuauIANMIaATeanIDIRBINE gNE a9 uIU T TnagImu Ay
9 A = Aan = A =
auuloun auauwenszay wazauu Inaenau vy auru vy Inagamu donll
Aa a 3 [ H 1 1T A Y] 4
Uszaninmgs myaadesIdiduedednanunuuiuinesguvesanansiua

(UIHN 1oa W DUYIATU, 2009) AINITNN 5
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A = wa a A [ F) A
ATNN 5 ﬂmﬂ’%ﬂuqumﬁwmmauauTﬂuTwamimu ﬂmmu%um RUIULEYD

NIZATY HazAUIU INANAU INAUANUHLIUULIATEIY

&
AUIULEYD

A Y
AaaNTAveq AU auuleni AU
349 Tnlwagsmu NIZONY Twarefiaulnu
1. A7 35-40 NN/AV.Y 48 AN./A1.N 51 NN./aV.Y 41-50 NN./AL.Y
HUWUY
WATTIU
I I

2. AAIAEINa aadealaitly  andedldweld ddesuinmastz  aadedldilos

A = 1 = 9 A
ELIGENED 261499 Tasaardiube INIIZUN

I 1 g’;
NzaN nszamilu 2-5 3. (MY
raale

{ a o a o g £ o w
e U5Em Ay Il Bugpady ueua msana 91na (wihl)

a Y a £ 2 a A S A A
mﬂw%15m1ﬂ1ﬁuﬂiz?f“l/l‘ﬁmiamﬁﬂwaﬂ‘vmT‘Wﬁgimumﬂu%mﬁu%mﬂznm

o = g‘/ ' d' :7 A g d‘ a v v d'
ﬂ15@@]“lf‘]Jl,ﬁENﬁﬂllﬁﬂ31nﬂﬁ11ﬂﬁ]uﬂ’313\lﬂQ’QGUHLN’E]Wi]ﬁmﬁ]'lﬂﬂ’ﬂhﬂuﬁ]@ﬂ’)ﬁﬂ PNNINN 7
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05112 81.2 80.6 83.4 80.0 79.1 781 793 79.2

1 81.2 80.6 83.4 80.0 77.6 776  78.1 78.5

271 81.2 80.6 83.4 80.0 77.6 774 771 77.6

v v
I v v v

sTAVI@BIEzaNNYANASUANR AN UIEZ HAINIIAAD INAATUITHINANNHIN
14 9
v A d' % % C3 ds’ d' o g’/ ! v
HamsasIaFesaaunyanasududa luiuimIaunIneuasna
a gJJ K7 = d a gJJ % =S 1A % = g}/ IS dd‘
MIAAAININGATITEN TABADUMIAAAIRINAATITEINY I UIAVITEI N9 4 NTA NTAIN 1
a A 1% Y A 9 [ o A A a A & @ I
Wan3eednInImuATeInoun 3 anyazu NN 2 Wammznseadunuudaman

2 & ad A 4 & ¥ A ad A 4 &
4 3 1A309 N3N 3 Wamwiznieluuuwnd 3 19509 uaznsain 4 Wammnziasostu

gy :bas / zz:SviST 29522001 a1  sisauy 2ezozess sisaur i nng [l

v 2 4 v ad - 2 4 o 2 2 2
BUDWUNG 3 1AT99 WU ASAUN 1 IFE9N0UNITAAAIRNINTNNUNNIUAUN | AUN 2 Lag AUN 3
FUTUAFNTLAUANUAT 92. 5 1AFIUALD 91.7 IAFILALD LAY 91.3 IAFILAD AUAIAY WU

Y H H v
waemmﬂmmn@mmﬁmmﬂmmmmaﬂu,ﬁﬂﬂﬁ’aagﬁmmwm 1 47 @150 anseall
Wesazaunsududa 1409 7.1 IAFaw 6.3 IAFIUAD LAS 6.1 ATFILUAD ADTUMNAIN

dd’ =S 1 a g’/ d' v d' d' d' -9 % % d' o %
AFAUN 2 1FIINDUNITAAAIRINNWUNNIUAUN 1 AUN 2 1AL AUN 3 TUTUNANTZAVAIIUAY
Y
91 1AG1LIALD 90.5 IATFILIALD LAY 90.2 AFILAD ANAINY WU HAINITAAAININGATUITY

A ) Y 1A Qy 9 = a a
mﬂ‘nmmmamam"lmawmmwm 1 U7 ﬁﬂulﬁwl@MWﬂﬂ\‘] 7.4 IAKLUALD 7 IQKIUALD LS

u

= 1

' v ' v v v
6.7 IAFIUALD AINAIAY nsaN 3 [@PNOUMIAAAIRINANUANIUAUN 1 AUN 2 Lag AUN 3
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FUFUAANTLAVANNAL 87.6 IATIUALD 86.3 IATIUALD LAY 84.6 IATIVALD AINAIAL WU

9 H ' Y
WaIMIARAIMINgATUIFeInINidToaades lafegianumul 1 17 amnsnansza

o w

wesazaunsuduia 1dune 8 ATBIUAD 5.6 ATBILAL LAY 4.4 ATIUALD ADIUMNAIAY

dd‘ = ! a g}/ d' % tﬂ' d' zﬂ' 7 v L% zﬂ' [
HAZNTUN 4 LFYINDUNITAANRINNWUNNIUAUN 1 AUN 2 UAS AUN 3 TUTUNTNISAU
9

AUAT 82.8 LATILIALD 81.9 IATIUALD LAL 84.2 IAFIVALD MNUAIAL WU HAINTAAAIRIN
v oA o A A A v oA - Y Y P
AAFULTYI WUDATUN 1 LasAUN3 ﬂ"lﬂ‘l/lﬂ"l?ﬂiﬂaﬂ5$ﬂULﬁﬂﬂﬁ$fﬁJ1uﬂ13§ﬂﬁ3\lﬂf"f1’lﬂﬂ@ﬂﬂ

Ll

Y 1
ANUYUT 2 U aﬂllﬁllﬂﬂﬁﬂ 4.4 19FVAPADIU AIA1519N 13

MINN 13 szauFsIazaunyanasUFuATNoUIa HAINIAARINGATUFEINANUN U
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AN 9
00339 STAUANNAATYINOUNS sTiuAMMadamEansAngemn
Aadann (1 B1uae) (1 B1Uae)

0.25 1‘-;!’3 0.5 53 1 5’3 2 ‘53
ASEIA 1
wiinawaud 1 92.5 90.3 88.9 85.4 884
wiinamaud 2 91.7 90.2 88.8 854 882
WiinamAud 3 91.3 90.2 88.4 852 882
AsaIf 2
wiinamaud 1 91.0 89.9 88.6 83.6  86.8
wiinamaud 2 90.5 87.4 86.9 83.5 86.7
WiinauAud 3 90.2 87.5 87.6 83.5 86.6
A5aI 3
WAL 1 87.6 85.4 84.5 79.6 83.7
winauaui 2 86.3 85.5 83.3 80.7 829
wWinauaud 3 84.6 84.6 83.7 80.2 83.7
A5aIT 4
WinUALF 1 82.8 80.6 79.4 81.4 78.4
winauau 2 81.9 80.2 79.9 81.3 80.8
Winauaud 3 84.2 82.3 79.9 81.5 79.8
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= a a U = d‘ &’ d‘ o
ﬂ]‘i!‘1.]%EJ‘U!TIEJ‘lJ‘iJizﬁﬂﬁﬂ1Wﬂ15ﬂﬂ%Ulﬁﬂﬂi1ﬂﬂ313~l€ﬂ°l~!1/‘l1!1’lﬂ15‘ﬂ1x111~!

v Y
NMINATOUNNEADA Pair t-Test TATWUI RINAVANUHUIAN AUNUYATY

H Y
aad =2 v =)

Y [
A9 NNUDINLTZALTIAIAYNIADANTZAY 0.05 NUNTAANYING 4 NIA AU NIAUN 1
a A o o A 9 @ o A a A & (J <]
AANT03ININIANATOINTOUNY 3 anBaLIY NTAN 2 WammnznTesluuuaaman

e A A A A A o e A ~ A A A 1
7193173949 N5AUN 3 WaRMWzAIeIUUUVRIZNY 3 103849 LaznsaN 4 Wammiznseaiy

= a -4

9 1 v [ v Y v
HUVWUNA 3 1509 Tash NIAIN 1 WU AAIND 500 1FTAH ANUUUIVUIA 0.5 117 1 117 LAy

]
aad

4 = 1 % ) = o o U
2 U UANUUANANAUBY NN UITIAUNNADANTEAY 0.05 (p = 0.041, p=0.018 1tag p=0.015

a -4

' Y Y Y Y
GﬂiJﬁ"lﬂ‘U) dmsunnun 2,000 taTAY AU UIVUIA 0.25 U 0.5 U 1 UILUAS 2 U 1AW

[

uana N U NTted AN NanANTZAL 0.05 (p = 0.038, p=0.021, p = 0.031 LAz p = 0.016

o w 1 [ 1 { { a 4 = 4 1
AUAAY) UANAVNUIN GRRIG 1,000 L&3R Liae 4,000 LTAY nﬂﬂluWﬂﬂ’JiiJWUW‘lNﬁﬂ’JW‘JJ

=

1 @ { 1 1 a -4 2 2 2
UANANAY LAZNTAN 2 WU NANND 1,000 t8361% ANUHUIVUIA 0.25 U 0.5 U 1 U LD

9 [

Y v
2 17 WANULANANN U NNUT AN NADANTZA 0.05 (p = 0.001, p = 0.023,

)

[ = = a 4

p=0.001 tag p =0.004 G]"I‘JJﬁWW]J) NANND 2,000 LFTAY AUV UIVUIA 0.25 U7 1 U0 e

[

Y v
2 U2 UANUUANA NN URE NN IANNTDANTZAY 0.05 (p= 0.037, p = 0.011 1Az p = 0.018

g

o w 1 1 a 4 Qy Qy Qy ] 1Y
fUAAY) Nn1WD 4,000 tg30 ANUUUIVUIA 0.25 U 0.5 U UL 2 WD UANUUANANNY

'
aad

g NUUAIAYNNADANTZAL 0.05 (p = 0.032, p = 0.035 1AY p = 0.02 AWAIAL)
v v Y
uAnSUNLN NN 500 1830F nAvIan U lilinnuuana iy wenRildanu
a 4 a 4 to to 1 1 [ 1 [ 1
2,000 (BIAE LAY 4,000 LFFAST ANUHUT 0.5 17 LAz 1 H2 Julianuuana1n Uy n5aiN 3

J { { a 4 2 2 1 [ 1 =
NWUN ﬁmmﬁ 500 LFTAY ANV UIUUIA 0.25 U UAaE 0.5 UD ﬁmmmmmaﬂuamm

v o v

@ aaa o w A a a -4
HITAYNNADANTEAU 0.05 (p =0.001 iae p =0.009 AIUAAU) NAUD 1,000 LTI

Y Y
o Y aad

Y vy H

ANUUUIVUIA 0.25 U 0.5 U 1 U UaE 2 U ?Jﬂ'J'llll,mﬂ@]'l\?ﬂu'é)fl'lﬁﬂuﬂﬁ'lﬂfgﬂ'lﬂﬁﬂ@ﬂ
@ o w A a a J
32A1 0.05 (p = 0.006, p = 0.003, p=0.001 1AL p = 0.002 MNAIAL) NAVD 2,000 (FTAY

v

Y Y H
ANUUUIVUIA 1T U HaE 2 U1 ﬁmmummmuaEmﬁuﬂmmymma@ﬁix U 0.05
Y Y

(p =0.025 1A p = 0.024 MUAIA) H0E 4,000 (5509 ANUHEIVILAA 1117 1Ay 2 71
ﬁmml,mwinﬁ'uafinﬁﬁaﬁﬁmmmﬁﬁﬁigﬁu 0.05 (p = 0.038 LAz p=0.017 MUAIAU) LA
ASUNL TAILA 500 (F3A% WNANMLL 1317 tag 2 12 JiTnuand1eiy wonnng
FaN1 2,000 155AF 1AL 4,000 (FIAH ANUNUT 0.25 i uag 0.5 1 ifianuuandiai
FUSU AZPTAT 4 WU AANWE 500 (FIAF ANUHLIVUIA 0.25 147 0.5 147 1 112 LA 2 11
ﬁﬂmmmﬂ@inﬁuafinﬁﬁﬂﬁﬁamnaaaﬁizﬁu 0.05 (p = 0.003, p=0.002 p = 0.001 LA

o w 1 a 4 Qy Qy Qy
p=10.001 Mua1AY) A0 2,000 48701 ANUHUIVUIA 0.25 U 0.5 U Lag 1 U
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[
aad v

UANNUANANNUOINITITIAYNNADANIZAY 0.05 (p = 0.008, p = 0.014 LAz p = 0.001
AUEIRL) ANND 4,000 155AF ANUWU 1 i ﬁﬂ?mJLmﬂﬁiiﬁﬁﬂﬂéiﬁﬁﬁﬂﬁiﬁ@ﬂiiﬁaaﬁ
52AY 0.05 (p = 0.007) LANGUNUIN fianud 1,000 Fiad NnUIAANYEU lidiaumanang
S wenMINTEINL 2,000 (35 ANUHUIVUIA 2 77 liTianaanenaiu uaz

4,000 (FIAF VUIAAINHUT 0.25 7 0.5 11 uag 2 11 MiTANuUARA AT

A9915197 14

= = a A o = L A o
AT NN 14 ﬂmfssmmfmﬂszammwms@wummﬁﬂmma1uwuwﬂ15w1mu

318 ANNHRUIVUIA N Mean Std. t p-value
Ad A4 9 Devition
AsaI 1
500 Hz 0.25 1 nou 3 85.000 0.7211 2.250 0.153
naa 3 83.667 0.5774
0.5 nou 3 85.000 0.7211 4.804 0.041%*
naa 3 83.000 0.0000
1 nou 3 85.000 0.7211 7.366 0.018*
TGN 3 81.433 0.2887
271 nou 3 85.000 0.7211 8.167 0.015*
N 3 81.600 0.0000
1000Hz 0251 nou 3 85.567 2.6951 1.328 0.315
N 3 83.500 0.0000
0.5 nou 3 85.567 2.6951 1.437 0.287
N 3 83.300 0.1732
1 nou 3 85.567 2.6951 2.228 0.156
N 3 82.100 0.0000
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318 ANUHRUIVUINA Mean Std. t p-value
AE A4 Devition
27 nou 85.567 2.6951 2.292 0.149
N 82.000 0.0000
2000Hz 02511 nou 85.533 0.8083 5.000 0.038*
N 83.200 0.0000
0.5 nou 85.533 0.8083 6.740 0.021%*
N 82.800 0.3464
1 nou 85.533 0.8083 5.551 0.031%*
naa 82.167 0.5132
271 nou 85.533 0.8083 7.930 0.016*
naa 82.067 0.1155
4000 Hz  0.25 1 nou 84.533 2.1779 0.742 0.535
naa 83.600 0.0000
0.5 nou 84.533 2.1779 1.064 0.399
TGN 83.400 0.3464
i nou 84.533 2.1779 1.970 0.188
N 82.233 0.2309
27 nou 84.533 2.1779 3.208 0.085
N 80.500 0.0000
AsaIf 2
500 Hz 0.25 1" nou 83.733 2.3094 0.055 0.961
N 83.667 0.5774
0.5 nou 83.733 2.3094 1.756 0.221
N 81.300 0.1732
sThivdramandansza 0.0s
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318 ANUHRUIVUINA Mean Std. t p-value
AE A4 9 Devition
1 nou 83.733 2.3094 3.100 0.090
N 79.600 0.0000
27 nou 83.733 2.3094 1.600 0.251
N 81.600 0.0000
1000Hz 0251 nou 83.100 0.1732 29.000 0.001*
N 80.200 0.0000
0.5 nou 83.100 0.1732 6.531 0.023*
naa 80.533 0.5774
1 nou 83.100 0.1732 33.639 0.001*
naa 80.133 0.1155
27 nou 82.833 0.3055 14.930 0.004*
naa 80.200 0.0000
2000 Hz 02591 nou 83.033 0.8386 5.047 0.037*
TGN 80.833 0.2887
0.5 nou 83.033 0.8386 4.199 0.052
N 81.000 0.0000
1 nou 83.033 0.8386 9.644 0.011%*
N 79.967 0.2887
27 nou 83.033 0.8386 7.297 0.018*
N 79.500 0.0000
4000 Hz 02511 nou 85.533 0.4041 5.473 0.032%*
N 82.833 0.5774
0.5 nou 85.533 0.4041 5.200 0.035*
N 82.067 0.7506
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318 ANUHRUIVUINA Mean Std. t p-value
AE A4 9 Devition
1 nou 81.867 1.1547 1.900 0.198
N 80.600 0.0000
27 nou 85.533 0.4041 23.402 0.002*
N 78.600 0.1732
A5aI 3
500 Hz 0.25 1 nou 82.300 0.0000 61.000 <0.001*
naa 80.267 0.0577
0.5 nou 82.300 0.0000 10.571 0.009*
naa 79.833 0.4041
1 nou 82.300° 0.0000 - -
naa 77.600" 0.0000
27 nou 82.300° 0.0000 - -
naa 77.600" 0.0000
1000Hz 0251 nou 82.833 0.3055 12.500 0.006*
N 80.333 0.2309
0.5 nou 82.833 0.3055 17.197 0.003*
N 79.800 0.0000
1 nou 82.833 0.3055 28.158 0.001*
N 77.867 0.1155
27 nou 82.833 0.3055 23.485 0.002*
N 77.700 0.1732
2000Hz 02571 nou 80.633 0.7506 1.754 0.222
N 79.733 0.2309
0.5 nou 80.633 0.7506 1.783 0.217
6N 79.267 0.5774

[

*UdAYNNADANTEA 0.05
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318 ANUHRUIVUINA Mean Std. t p-value
AE A4 9 Devition
1 nou 80.633 0.7506 6.145 0.025%
N 78.067 0.0577
27 nou 80.633 0.7506 6.318 0.024*
N 77.800 0.2000
4000 Hz 02511 nou 81.867 1.1547 3.550 0.071
N 79.500 0.0000
0.5 nou 81.867 1.1547 3.550 0.071
naa 79.500 0.0000
1 nou 81.867 1.1547 4.983 0.038*
naa 78.367 0.1155
27 nou 81.867 1.1547 7.600 0.017*
naa 76.800 0.0000
n5aI 4
500 Hz 0.25 1 nou 76.400 0.1732 18.000 0.003*
N 74.600 0.0000
0.5 nou 76.400 0.1732 23.056 0.002*
N 74367 0.1155
1 nou 76.400 0.1732 36.000 0.001*
N 72.800 0.0000
27 nou 76.400 0.1732 36.000 0.001*
N 72.800 0.0000
1000Hz 0251 nou 75.800° 0.0000 - -
N 73.800° 0.0000
0.5 nou 75.800° 0.0000 - -
6N 73.300° 0.0000

[

*UdAYNNADANTEA 0.05
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318 ANUHRUIVUINA N Mean Std. t p-value
AE A4 9 Devition
1 nou 3 75.800° 0.0000 - -
N 3 72.800° 0.0000
27 nou 3 75.800° 0.0000 - -
N 3 72.600° 0.0000
2000Hz 02511 nou 3 78.600 0.0000 10.900 0.008*
N 3 74.967 0.5774
0.5 nou 3 78.600 0.0000 8.312 0.014*
N 3 74.500 0.8544
1 nou 3 78.600 0.0000 39.500 0.001*
naa 3 73.333 0.2309
27 nou 3 78.600° 0.0000 - -
naa 3 72.300° 0.0000
4000 Hz  0.25 1 nou 3 75.200 0.3464 3.000 0.095
TGN 3 74.600 0.0000
0.5 nou 3 75.200 0.3464 2.667 0.117
N 3 74.400 0.1732
1 nou 3 75.200 0.3464 11.500 0.007*
N 3 73.667 0.5033
27 nou 3 75.200° 0.3464 - -
N 3 72.800° 0.3464
sTfeddymeadansza 0.0s

= ) e = &’ d‘ o
nmﬂ%ﬂumﬂuﬂszawﬁmwm‘;@ﬂmumm‘luwuwmTménu

=1 a A = j‘ A o Y
naramsfseumevdseaninmmsaades lununnsiau lasmslgain

QATUIFIINANUNUIAN 9 AIINITNATOUNNADA One-way Anova N3diN 1 1WaATOITNS

4 A Y [ A a A & @ < A 2 A &
NIFWATOINBUNU NTAUN 2 Wammzinsosdusuuaaman nsain 3 Wammzipseedy
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A A a A @ o = 1A A 1 9y 1
HUDE 1aznsaN 4 Aammizasodutuuny #amsAnEINUI YALRE80819100 1 £l

v A J

[ (2 a g}/ v A A a2 A A
GUfNNaﬂ'lﬁﬂﬁ’)%’]ﬂ3$ﬂﬂlﬁt’1\1ﬂﬂulla$‘Viﬁ\?ﬂ'lﬁﬂﬂﬁﬂﬂ1ﬂﬂﬂﬁﬁﬂlﬁﬂﬂﬂﬂlu1ﬂiwwiwa gIINULYInD

v 1 Y 1] H Y
1% nsain 1 QlanToadnINIAUATEANS oUAUNANUKUI 2 T2 UANUUANAINNUDEINT]

@ [

odiyneadanszau 0.01 (p < 0.001) nsdif 2 Dammzntesiunuudaman finnumun
0.25 11 AWMU 0.5 111 azRianunn 1 91 Anuand et iedynaana
3580 0.01 (p < 0.001, p < 0.001 1A p < 0.001 AWAWY) N3a7 3Tanmzndostfuuuu
A 177 anuandaiued iy maaaiszen 0.01 (p <0.001) aznIEi 4
o o aad o

] [ v Y
AammziaTesutuuwy HANUH 2 11 ANuLanA NN UegNTTsd Ay NaIaN Tz A

0.01 (p <0.001) AIA1T 1N 15

= a A a o A A °
MTNN 15 ﬂ'ISL‘Lr%EJTJL‘VIEJ‘U‘1JSZﬁﬂﬁﬂTWﬂTiﬂﬂ%ULﬁﬂﬂiuwuﬂﬂ'l'i‘i/lNTLl

arfsauiey AN Sum of df Mean F p-value
uisisau Squares Square
n3dA 1
02511 FLHINNGY 52.589 19 2.768
Melunqu 0.000 8 0.000
Hanua 52.589 27
0.5 FLHINNGY 52.589 19 2.768
Melunqu 0.000 8 0.000
Hanua 52.589 27
1 FLHINNGY 52.589 19 2.768
Melunqu 0.000 8 0.000
Wavua 52.589 27
24 FEUINNQY 52.427 19 2759  39143.602 < 0.001%*
Melungu 0.001 8 0.000
Wavua 52.428 27
#TrdAYNNADANITZAY 0.01
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é!ﬂ%‘c’lmﬁﬂu AN Sum of df Mean F p-value
uilsilsau Squares Square
N3l 2
0.25 11 JLUINNGN  105.079 16 6.567 4.770E+29  <0.001%*
molungu 0.000 11 0.000
Wanue 105.079 27
0.5 JEHINNGN  105.079 16 6.567 4.770E+29  <0.001**
Mmelunqu 0.000 11 0.000
Wanue 105.079 27
1 FLHINNGN  105.079 16 3.165 17.893 < 0.001%*
Mmelunqu 0.000 11 0.177
Wanue 105.079 27
24 JLUINAQY  105.079 16 6.567
melunqu 0.000 11 0.000
Wanue 105.079 27
N3t 3
02511 ILHINNGY 77.734 20 3.887
Melunqu 0.000 7 0.000
Wanue 77.734 27
0.5 FLHINNGU 77.734 20 3.887
Mmelunqu 0.000 7 0.000
Wanue 77.734 27
1 FLHINNQY 51.502 20 2.575 16.586 < 0.001%*
melunqu 1.087 7 0.155
Wanue 52.589 27
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A1319N 15 (919)

é!ﬂ%‘c’lmﬁﬂu PREY Sum of df Mean F p-value
nilsisau Squares Square
24 FLHINNGU 77.734 20 3.887
molungu 0.000 7 0.000
gE Warun 77.734 27
EE N3 4
;8 0.25 711 FLHINNGY 29.292 17
2— Mmelunqu 0.000 10
g Wanue 29.292 27
g 0.5 12 FLHINNQY 29.292 17
g Mmelunqu 0.000 10
> Wanue 29.292 27
? Mmelunqu 0.000 10
o v‘?’qwm 29.292 27
; 2 FLHINNQY 68.640 17 4.038 21.550 < 0.001%**
§ Mmelunqu 1.874 10 0.187
g ﬁﬁﬁﬂﬂ 70.513 27
5 shfudhimeadansza 0.01
0
N
o .
8 aIuN 3 szAauANNNIwelY
&

L4 [ 2

Y 4 H
nnHaATIzHIzAUANNTaNe leaensAaasninlunuims 3 i lszneudie

9 =3 v Y= Y =< 1 9 kY =3 [
auaNNane lagensgaduides muanuianelagemslyanu vazamanuiane lane

Y 1 Y} = Y A o = = = '
AaNnuAnA UM 191 danun aiminauiianuiae laungaanuianelaae

Y 1 9y ' v Y A 9 =< N o
ANuANA UM 1911 1101 2.6 To8az 88.9 509AIABAIUANNNINE ladaauilasany
Tumsldam miny 2.2 Sosaz 74.1 nazgamene anuiiane leaoningaduides M 1.9

Y o A
IDYAL 63.9 ANATITNN 16
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FHALAND INSTITUTE OFf SCIENTIFRC AND RO DO AL R SDARCIHNITIS TR

Heguest No 216100408 MTC No. EEL. 8P 141In0

CALIBRATION CERTIFICATE

Subimiteed by Faculny of Puble: Healthe Burapha Unnersty
Aldres 169, T, Seanwk. A, Miorg, Cheaban 20131
Caliter ated 20 Flectical and Elcctnomic Standeeds Labyaatiry, fadestnal Motrobyny and Toelng Service Coner

Sou 1, Bargpos Tosdistra! Sade, Sublimve RA, A Muusg, Semrpraken THEING,

Tnstcusiont Calibeuted Ambient Envireament
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Moo DICE Type SITO2O N 131210

Mrcarephilicr ¢ NCR Type PREMET ] NoL Q2614400
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QATISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-61/0536 MTC No. EEL. BP 47/0561

CALIBRATION CERTIFICATE

Submitted by : Faculty of Public Health, Burapha University
Address 169 T.Scansuk. A.Muang, Chonburi 20131
Calibrated at Electrical and Electronice Standards Laboratory. Industrial Metrology and Testing Service Center.

Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280

Instrument Calibrated : Ambient Environment
Description : Noise Dosimeter Temperature HE2IEI)E
Manuftacturer 3M Quest Technologies Relative Humidity (50 + 15) %
Madel NoiscPro DLX Ambient Pressure :(101.325 + 1.5 ) kPa
Serial No. : NXQ100034
Microphone $-
Preamplificr -
Standards used
Multifunction Acoustic Calibrator Briel&Kjar 4226 S/N 2810358 with Coupler UAO91S5 S/N 2810358

Calibration Procedure

M.01. which was based on I[EC

TI'his instrument was calibrated by using calibration procedure no CP
61672-3 Electroacoustics - Sound Level Mceters - Part 3 ¢ Periodic tests (2006). This calibration procedure was related
to the acoustical signal test ol frequency weightings using a multifunction acoustic calibrator.

I'his instruinent has been calibrated against standards mantained at the Electrical and Electronic Standards
Laboratory (EEL). which are traceable to the International System of Units through the National Institute of Metrology
(Thailand).

T'he information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only

Date of Receipt 10 May 2018
Date of Calibration 22 May 2018 1
FM.BL.MTC.00Z Rev.2
Office

Head Office Office/Laboratory
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-61/0536 MTC No. EEL. BP.  46/0561

CALIBRATION CERTIFICATE

Submitted by  : Faculty of Public Health, Burapha University
Address : 169 T.Seansuk, A.Muang, Chonburi 20131
Calibrated at  : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Center.

Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Noise Dosimeter Temperature 1@34+3)"C

Manufacturer  : 3M Quest Technologies Relative Humidity :(50+15)%

Model : NoisePro DLX Ambient Pressure :(101.325+ 1.5 ) kPa ‘
Serial No. - NXQI100031

Microphone e

Preamplifier i

Standards used :

Multifunction Acoustic Calibrator Briiel&Kjer 4226 S/N 2810358 with Coupler UA0915 S/N 2810358.
Calibration Procedure :

This instrument was calibrated by using calibration procedure no CP.SM.01, which was based on IEC
61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). This calibration procedure was related
to the acoustical signal test of frequency weightings using a multifunction acoustic calibrator.

This instrument has been calibrated against standards mantained at the Electrical and Electronic Standards
Laboratory (EEL ). which are traceable to the International System of Units through the National Institute of Metrology
(Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.
Date of Receipt 10 May 2018

Date of Calibration  : 22 May 2018 1/ 2\Ub

te and publicity of the

Head Office

35 Mu 3 Tambon Khlone Ha, A

t Pathumtha

Chan
Tel
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INI93ad VNS UL (Acoustic calibrator)
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QA2-TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-61/0008 MTC No. EEL. BP. 13/1060

CALIBRATION CERTIFICATE

Submitted by : Faculty of Public Health, Burapha University.
Address : 169 T.Seansuk, A.Muang, Chonburi 20131.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Center.
: Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

gy bas / zz:sv ST z9sz,00T :nved / sisaud zezozess sisaul i ong NI

Description : Precision Acoustic Calibrator I'emperature (23 +3)°C
Manufacturer : Larson Davis Relative Humidity : (50 + 15) %

Model : CAL 200 Ambient Pressure  :(101.325 + 1.500) kPa
Serial No. : 10817

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037 .

(]

. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.

=

. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214.

'S

. Digital Multimeter Agilent 34401 A S/N MY44005560.

il

Pressure Transmitter Vaisala PTB202AD S/N T0650001.

f=)

. Audio Analyzer Panasonic VP-7722A S/N 041477D122.

~

. Condenser Microphone B&K 4180 S/N 2889871.
Calibration Procedure : CP.SC.01 based on IEC 60942-2003; The sound pressure level generated by sound
calibrator under test shall be measured by standard microphone using an insert voltage technique .
T'his instrument has been calibrated against standards maintained at Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through
- National Institute of Metrology (Thailand).

I'he information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.

Date of Receipt :2 Oct. 2017

Date of Calibration : 15 Oct. 2017 1/3

shonyot Road, tuchak, Bangkok 109
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Q2TISTR NSC-TISI-TIS 17025

CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH

(TISTR)
Request No, 21-61/0007

MTC No. EEL. BP, 10/1060

CALIBRATION CERTIFICATE
Submitted by
Address

: Faculty of Public Health, Burapha University.

169 T. Seansuk, A. Muang, Chonburi 20131,
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Center.

: Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Muang,
Instrument Calibrated :

Samutprakan 10280.

Ambient Environment

Description : Calibrator Temperature (23+3)C
Manufacturer : Quest Technologies Relative Humidity : (50 + 15) %

Model :QC-10 Ambient Pressure (101,325 + 1.500) kPa
Serial No. 1 QIE010068

Standards used : |, Digital Function Synthesizer NF Electronic DF-193A S/N 122037 z |

2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484. 1
3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,

4. Digital Multimeter Agilent 34401 A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.

6. Audio Analyzer Panasonic VP-7722A S/N 041477D122.

7. Condenser Microphone B&K 4180 S/N 2889871,

Calibration Procedure : CP.SC.01 based on IEC 60942-2003; The sound pressure level generated by sound ‘

calibrator under test shall be measured by standard microphone using an insert voltage technique .

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards

Laboratory (EEL), which are traceable to the International System of Units through

National Institute of Metrology (Thailand). ‘

The information on actual reading is attached herewith and the uncertaint

y limits quoted refer to the l
measured values only.

Date of Receipt :30Oct. 2017
Date of Calibration 119 Oct. 2017

1/2

|

Tadh
The results relate only to the items tested or calibrated.
the results except in full are prohibited unt.

Advertising the Report/Certificate and publicity of

ess written permission is obtained from the governor of TISTR '

FM.BL.MTC.002 Rev.3
Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlone Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand

Tel. (66) 0 2577 9000

Fax. (66) 0 2577 9009

E-mail : rumpaig@tistr.or.th Websiteawww.tistr.or.th

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,
Amphoe Muang, Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2323 1672-80 ext 115, 116

Fax. (66) 0 2323 9165

E-mail : mtc@tistr.or,th

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2579 8592

E-mail : sumalee@tistr.or.th
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AAUINNAT (Measuring tape)

$1091 18U netay CKADO039 doutfisuilioduil 28 n3ngIAY 2561

v

Y ad

a A o w
Tag V3N gliAesImeiey 9100

T

~ Pagelof2 |

Q....ﬁ.... UNITY SERVICE ASIA CO.LTD

Head Olfice 16 Soi Chaloemplwakial Rama Soi 41 Nongbon, Prawel Bangkok 10520
Branch 1. 51/8 Moo 2 Poochao Rd. Bangyaprak Phrapradaeng Samulprakam 10130

Tel : (662) 384.2876, (662) 384-3000 Ext 2152 Fax | {662} 722-5452

CERTIFICATE NO©  0200/61
ISSUE DATE : 28 N3NLIAY 2561

CERTIFICATE OF CALIBRATION

CUSTOMER : . SIAM STEEL INTERNATIONAL (Poochao Factory)

51 Moo2 Poochao Rd., Bangyaprak
Phrapradaeng Samutprakarn 10130.

EQUIPMENT : . STEEL TAPE
MANUFACTURER : : KDS
MODEL - $19-75Y ME
SERIAL No. B

’ IDENTIFICATION No . CKADO39
ENVIRONMENT . TEMPERATURE 23 + 3" C

. RELATIVE HUMIDITY 60 + 10 %

CALIBRATED BY : 'jWISARUT JABMUENGNOI

: D NARETH SUKSUT

APPROVED BY : e A )D

[Z[ PICHET PHAIROH Approved Signatory

The uncertainties are for a confidence probabiityof approximately 95%

This certificate may not be reproduced except in full unless permission for the

reproduction has been obtained in writing from the laboratory.
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99 N3 1 N3 2 N3 3 N3 4
sda | 1 | 2 [ 3 |sw | 1| 2 | 3 [sw| 1| 2|3 |sw]| 1 2 3| 5w
1 83.5 | 83.8 | 83.7 88.4 81.7 | 81.5 | 814 86.3 79 79.1 | 789 83.8 83.77 | 83.67 | 83.87 88.5
2 833 | 83.4 | 835 88.2 81.7 | 81.6 | 81.4 86.3 79.6 | 79.7 | 79.5 84.4 83.07 | 82.97 | 83.17 87.8
3 83.3 | 834 | 83.5 88.2 82.8 | 82.5 | 825 87.4 78.9 79 78.8 83.7 83.67 | 83.57 | 83.77 88.4
4 82.7 | 82.8 | 82.9 87.6 82.6 | 823 | 823 87.2 79.5 | 79.6 | 79.4 84.3 82.87 | 82.77 | 8297 87.6
5 82.4 | 82.6 | 82.6 87.3 82.2 | 82.1 81.9 86.8 78.7 | 78.8 | 78.6 83.5 83.07 | 82.97 | 83.27 87.9
6 824 | 825 | 82.6 87.3 82.1 82 81.8 86.7 78.9 79 78.8 83.7 82.27 | 82.17 | 82.47 87.1
7 823 | 824 | 825 87.2 82 81.9 | 81.7 86.6 78.1 | 78.2 78 82.9 83.11 | 83.01 | 83.31 87.9
8 81.9 82 82.1 86.8 81.9 | 81.8 | 81.6 86.5 789 | 79.1 | 78.8 83.7 83.6 83.5 83.8 88.4
9 81.9 82 82.1 86.8 81.8 | 81.7 | 81.5 86.4 79.5 | 794 | 79.4 84.2 82.8 82.7 83 87.6
10 81.7 | 81.8 | 81.9 86.6 81.8 | 81.7 | 81.5 86.4 78.7 | 78.6 | 78.6 83.4 82.6 82.5 82.8 87.4
11 81.5 | 81.6 | 81.7 86.4 81.7 | 81.6 | 81.4 86.3 78.5 | 78.4 | 784 83.2 83.8 83.7 84 88.6
12 81.5 | 81.6 | 81.7 86.4 81.7 | 81.6 | 81.4 86.3 79.7 | 79.6 | 79.6 84.4 83.13 | 83.03 | 83.33 87.9
13 81.3 | 81.4 | 81.5 86.2 81.6 | 81.5 | 81.3 86.2 793 | 783 | 79.2 83.7 82.83 | 82.73 | 83.03 87.6
14 81.1 | 81.2 | 81.3 86.0 81.6 | 81.5 | 81.3 86.2 79 78 78.9 83.4 81.13 | 81.03 | 81.33 85.9
15 81.3 | 81.4 | 81.5 86.2 81.7 | 81.6 | 81.4 86.3 773 | 763 | 77.2 81.7 82.83 | 82.73 | 83.03 87.6
16 81.1 | 81.2 | 81.3 86.0 81.7 | 81.6 | 81.4 86.3 79 78 78.9 83.4 81.53 | 81.43 | 82.53 86.6
17 80.7 | 80.8 | 80.9 85.6 783 | 782 78 82.9 777 | 76.7 | 77.6 82.1 81.83 | 81.63 | 82.83 86.9
18 80.2 | 80.3 | 80.4 85.1 782 | 78.1 | 77.9 82.8 78 77 779 82.4 | 7993 | 79.73 | 80.93 85.0
19 80.1 | 80.2 | 80.3 85.0 78.1 78 77.8 82.7 76.1 | 75.1 76 80.5 79.73 | 79.53 | 80.73 84.8
20 79.9 80 80.1 84.8 782 | 78.1 | 779 82.8 759 | 749 | 75.8 80.3 79.73 | 79.53 | 80.73 84.8
21 79.9 80 80.1 84.8 782 | 78.1 | 779 82.8 759 | 749 | 75.8 80.3 79.53 | 79.33 | 80.53 84.6
22 79.7 | 798 | 79.9 84.6 782 | 78.1 | 77.9 82.8 75.7 | 747 | 75.6 80.1 79.03 | 79.13 | 80.03 84.2
23 79.7 | 798 | 79.9 84.6 782 | 78.1 | 77.9 82.8 752 | 742 | 75.1 79.6 79.73 | 79.83 | 80.73 84.9
24 79.7 | 798 | 79.9 84.6 782 | 779 | 779 82.8 759 | 749 | 75.8 80.3 79.53 | 79.63 | 80.53 84.7
25 789 | 79.1 | 79.1 83.8 715 | 773 | 77.2 82.1 75.7 | 747 | 75.6 80.1 79.53 | 79.63 | 80.53 84.7
26 789 | 79.1 | 79.1 83.8 715 | 773 | 772 82.1 75.7 | 747 | 75.6 80.1 79.6 79.7 80.1 84.6
27 78.9 | 80.9 79 84.5 777 | 77.6 | 77.4 82.3 755 | 754 | 754 80.2 79.6 79.7 79.1 84.3
28 78.9 | 79.1 79 83.8 78.3 | 78.2 78 82.9 755 | 754 | 754 80.2 79.6 79.7 79.1 84.3
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MINTIIA winaAu 1 wiinaAui 1 wiinamAui 1
1 2 3| 5w 1 2 3 3 1 2 3| 5w
ﬂﬁiﬁ‘ﬁ 1 87.6 | 87.9 | 87.8 | 92.5 | 86.8 | 86.9 87 91.7 | 86.4 | 86.5 | 86.6 | 91.3
AN 2 86.2 87 852 | 91.0 | 859 | 858 | 85.6 | 90.5 | 856 | 855 | 853 | 90.2
ﬂﬁiﬁ‘ﬁ 3 82.8 | 829 | 82.7 | 87.6 | 81.2 82 81.3 | 86.3 | 80.2 | 79.2 | 80.1 84.6
ﬂﬁiﬁ‘ﬁ 4 78 77.9 | 78.1 82.8 78 77.1 | 76.1 81.9 80 79.2 79 84.2
o o A o a & o A A 2
HAN1IATINIATEAVLTII TS AUHAINITAAAIRINAATLLTIINAINHTU 0.25 U
N3N0 wiinaAui 1 winamaui 1 winaaud 1
1 2 3| 5w 1 2 3| 9w 1 2 3| 5w
nsEi 1 85.6 | 86.2 | 84.6 | 903 | 854 | 852 | 85.6 | 90.2 | 85.4 | 853 | 85.6 | 90.2
NN 2 852 | 85.8 | 842 | 89.9 | 829 | 82.4 | 82.6 | 87.4 | 83 | 825 | 82.7 | 875
n5aIN 3 81 | 80.8 | 80 | 854 | 80.7 | 81 | 804 | 855 | 80 | 79.5 | 79.9 | 84.6
n3aif 4 762 | 76.1 | 752 | 80.6 | 755 | 752 | 75.7 | 802 | 755 | 77.5 | 79 | 823
o o o o a ¥ v a A =Y
Nﬁﬂ15@15'§l‘ﬂ'}ﬂi$ﬂﬂlﬁﬂ\‘lﬁ&’ﬁll?iﬁQfﬂi@ﬂ@ﬂﬂ?ﬂﬂﬂ%ﬂlﬁﬂﬂﬂﬂﬂ']ﬂﬂﬂ? 0.5 U1
DRELERERLY wiinaaui 1 winamAud 1 wiinaaui 1
1 2 3| 5w 1 2 3| 9w 1 2 3| 5w
ﬂiiﬁ‘ﬁ 1 84 84.1 | 84.2 | 88.9 | 83.9 84 84.1 88.8 | 83.5 | 83.6 | 83.7 | 88.4
ﬂiiﬁ‘ﬁ 2 84 83.9 | 83.7 | 88.6 | 82.2 | 82.1 82 86.9 83 829 | 82.7 | 87.6
nsEii 3 798 | 79.7 | 79.7 | 845 | 789 | 77.9 | 78.8 | 83.3 | 793 | 783 | 79.2 | 83.7
nsEi 4 75 | 749 | 74 | 794 | 755 | 754 | 745 | 799 | 755 | 754 | 745 | 79.9
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9 ' Y
wamﬁmammmm‘%mamwaQmmﬂ@qmn@mm%mﬁmmﬁm 1UI

115752990 WINOUAUN 1 NUNUAUN 1 WnOUAUN 1
1 2 3| 57w 1 2 3| 59 1 2 3| 5w
nTAIN 1 80.5 | 80.6 | 80.7 85.4 80.5 | 80.6 | 80.7 85.4 80.3 | 80.4 | 80.5 85.2

N3N 2 789 | 79 | 78.6 | 83.6 | 789 | 788 | 78.6 | 83.5 | 789 | 78.8 | 78.6 | 83.5

NTUN 3 75 | 745 | 749 | 79.6 | 763 | 753 | 76.2 | 80.7 | 75.8 | 74.8 | 75.7 | 80.2

N3N 4 76.6 | 76.5 | 76.8 | 81.4 | 76.5 | 76.4 | 76.7 | 813 | 76.7 | 76.6 | 76.9 | 81.5

18LTTE8Y0T

9 4 Y
NaﬂTW]i’Ji]'JﬂigﬂlllaﬂﬂﬁzfTiJWa\‘Ifﬂiﬁﬂ@]ﬂﬂ?ﬂ@ﬂcﬁﬂlaﬂﬂﬁﬂ31ﬂﬂu1 2 U1

N3N0 wiinaAui 1 winamaui 1 winaaud 1
1 2 3 373U 1 2 3 373U 1 2 3 37U
ﬂﬁaﬁ 1 83.5 | 83.8 | 83.7 88.4 833 | 834 | 83.5 88.2 833 | 83.4 | 83.5 88.2
ATAN 2 82.2 | 82.1 | 819 86.8 82.1 82 81.8 86.7 82 81.9 | 81.7 | 86.6
AIAN 3 78.9 79 78.8 83.7 | 78.1 | 78.2 78 82.9 789 | 79.1 | 78.8 83.7
ﬂ’if]:l‘ﬁ 4 73.5 | 73.6 | 73.7 | 784 76 76.1 | 75.9 | 80.8 75 749 | 752 | 79.8
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ms asait 1 asaii 1 a%ad 1
a57970 0.5 1 2 4 W | 05 1 2 4 W | 05 1 2 4 U
Hz kHz | kHz | kHz Hz kHz | kHz | kHz Hz kHz | kHz | kHz
ﬂﬁfiﬁ 1 85.6 85 86 86.3 91.8 84.2 832 | 84.6 | 852 | 904 85.2 88.5 86 82.1 92.0
ﬂﬁfiﬁ 2 82.4 83.0 | 84.0 | 853 89.8 86.4 83.3 82.6 | 853 | 90.7 82.4 83 82.5 86.0 | 89.8
ﬂﬁf,ﬁﬁ 3 82.3 83.1 80.2 | 81.2 87.9 82.3 82.5 | 80.2 | 81.2 | 87.7 82.3 829 | 815 83.2 88.5
ﬂﬁfﬁ‘ﬁ 4 76.5 758 | 78.6 | 75.6 | 82.8 76.5 758 | 78.6 | 75.0 | 82.7 | 76.2 758 | 78.6 | 75.0 | 82.6
o o oA = o a 3 o A oA £
ﬂ’lﬁ@]ﬁ3%3@53WULﬁ'ﬂ\uﬂﬁfJWﬁ\°|ﬂ’lfl’@lﬂ@ﬁﬂ’lﬂ@ﬂ%ﬂlﬁﬂ\?%ﬂ?’lﬂﬁ“’l 0.25 U1
ms At 1 At 1 At 1
A57939 0.5 1 2 4 3 | 05 1 2 4 9 | 0.5 1 2 4 39U
Hz kHz | kHz | kHz Hz kHz | kHz | kHz Hz kHz | kHz | kHz
ﬂﬁiﬁ“ﬁ 1 84 83.5 83.2 | 83.6 | 89.6 84 83.5 | 83.2 | 83.6 | 89.6 83 83.5 83.2 | 83.6 | 894
ﬂjﬁiﬁ 2 81.5 80.2 | 81.0 | 835 87.8 81.5 80.2 | 80.5 | 825 87.3 81.5 80.2 81.0 | 825 87.4
ﬂﬁiﬁ“ﬁ 3 80.3 80.2 | 79.6 | 79.5 85.9 80.2 80.2 | 80.0 | 79.5 86.0 80.3 80.6 | 79.6 | 79.5 86.0
ﬂﬁiﬁ‘ﬁ 4 74.6 73.8 | 753 | 74.6 | 80.6 | 74.6 738 | 743 | 746 | 804 | 74.6 73.8 | 753 | 74.6 | 80.6
o o = o a & o A A L
N1TATIVIATEAVFIUR AN AINITAACNNINYAGULHYIINAITNYIUT 0.5 U
ms adad 1 Adad 1 adait 1
a57970 0.5 1 2 4 W | 05 1 2 4 W | 05 1 2 4 39U
Hz kHz | kHz | kHz Hz kHz | kHz | kHz Hz kHz | kHz | kHz
ﬂﬁiﬁ‘ﬁ 1 83 83.5 83.2 | 83.6 | 894 83 83.2 | 82.6 | 83.6 | 89.1 83 83.2 | 82.6 83 89.0
ﬂﬁiﬁ‘ﬁ 2 81.5 80.2 | 81.0 | 825 87.4 81.2 80.2 | 81.0 | 825 87.3 81.2 81.2 | 81.0 | 81.2 87.2
ﬂﬁiﬁ‘ﬁ 3 80.3 798 | 79.6 | 79.5 85.8 79.6 798 | 79.6 | 79.5 85.6 | 79.6 798 | 78.6 | 79.5 85.4
ﬂﬁiﬁ‘ﬁ 4 74.5 73.3 75.3 74.2 80.4 74.3 73.3 74.6 | 745 80.2 | 743 733 | 73.6 | 745 80.0
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ms asait 1 asai 1 adaf 1
a57970 0.5 1 2 4 W | 05 1 2 4 W | 05 1 2 4 U
Hz kHz | kHz | kHz Hz kHz | kHz | kHz Hz kHz | kHz | kHz
ﬂﬁfiﬁ 1 81.6 82.1 82.6 | 825 88.2 81.6 82.1 823 | 82.1 88.1 81.1 82.1 81.6 | 82.1 87.8
ﬂﬁfiﬁ 2 79.6 80.2 | 80.3 80.6 | 86.2 79.6 80.2 | 79.8 | 80.6 | 86.1 79.6 80.0 | 79.8 | 80.6 | 86.0
ﬂﬁf,ﬁﬁ 3 77.6 77.8 | 78.0 | 78.5 84.0 77.6 77.8 | 78.1 78.3 84.0 | 77.6 78.0 | 78.1 78.3 84.0
ﬂﬁfiﬁ 4 72.8 728 | 73.6 | 742 | 794 72.8 728 | 732 | 73.6 | 79.1 72.8 728 | 732 | 732 | 79.0
o o A = o a 3 o A oA £
ﬂ’lﬁ@]ﬁ3%3@53WULﬁ'ﬂ\uﬂﬁfJWﬁ\°|ﬂ’lfl’@lﬂ@ﬁﬂ’lﬂ@ﬂ%ﬂlﬁﬂ\?%ﬂ?’lﬂﬁ“’l 2 U1
ms At 1 At 1 adai 1
a57939 0.5 1 2 4 W | 05 1 2 4 9 | 0.5 1 2 4 39U
Hz kHz | kHz | kHz Hz kHz | kHz | kHz Hz kHz | kHz | kHz
ﬂﬁiﬁ“ﬁ 1 81.6 82 82.2 | 80.5 87.6 81.6 82 82 80.5 87.6 81.6 82 82 80.5 87.6
ﬂﬁiﬁ“ﬁ 2 79.6 80.2 | 79.5 | 788 85.6 | 79.6 80.2 | 79.5 | 785 85.5 79.6 80.2 | 79.5 | 785 85.5
ﬂﬁiﬁ“ﬁ 3 77.6 77.8 | 78.0 | 76.8 83.6 | 77.6 718 | 77.6 | 76.8 83.5 77.6 715 | 77.8 | 76.8 83.5
ﬂjﬁiﬁ 4 72.8 726 | 723 | 732 | 788 | 728 726 | 723 | 72.6 | 78.6 | 72.8 726 | 723 | 72.6 | 8.6
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AT
d
2 g g
Y] = L=y ?'-_E =2
Vo 318aZ18A & £ &
@ @ @
= o= z
=
n (%) n (%) n (%)
anuitane liaeningaduidos
1| MIPONLUUMINGATUITIIAAINAVNUTANT 1(33.3) | 2(66.7) | 0(0.0)
MIUYDINIY
2 | MIvONUUURINGAFUITIUMINGAUAUNUNANMT | 1(33.3) | 2(66.7) | 0(0.0)
MUYDINIY
3 | MuiawelvdemslFnumingaduidod 0(0.0) | 2(66.7) | 1(33.3)
4 | lummswmulianuisweleremingaduides | 0(0.0) | 3(100.0) | 0(0.0)
lununmshauvesniu
anuitane liaeanuilasadelumsldan 0(0.00 | 0(0.0) | 0(0.0)
5 | mngasuidesanauiuns luhldnaguamalu | 00.0) | 1(333) | 2(66.7)
£ 4
Wun
6 | midaIemIngaduides lifauianisaens 2(66.7) | 1(333) | 0(0.0)
RSRIT!
o A = [ 1 Y a
7 | ;ngasuidesinnuudwsanumuluneldifa | 00.0) | 1(333) | 2(66.7)
BUATIVIU ) AU
=< 1 Y 9
anuiane lageanuaua lumslgau 000.0) | 0(0.0) | 0(0.0)
8 | awnsnldlseTeminne iaamasliimsh | 00.0) | 000 | 1000
RINQATUITH
9 | Mngaduissiasaaniunavezan 0(0.0) | 1(33.3) | 2(66.7)
a Y
NIZUIUMIHAR 19
10 | MIngaguideaiidmnsnaadunumsdsinaves | 0(0.0) | 2(66.7) | 1(33.3)
MNNTZVIUMIHER 1A
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