enunan1sufiinusnasnistestuuavudlunansznudwndenuazinasnisfinnunvseununmduaden (szozdniiunis)

TasanmslsanuihnauasssuvanssyUlnaaduayus 2. Jogll ves UTEn dmaszees $1in

ANANUINK 6

TuaygInaelUAn1sAIIZN

yian. wvise wulisusiusi Tel. 086-744-4075 Fax. 02-398-8233 E-mail : matrix_envi@hotmail.com



i an casole) @M D @

nsulsnugAAMNT
MuUWSETEN b urnjanyiv

i AT NN eodoo
B NMNEY  wddd

- 1 wr & - w - - s
ot seogwivdeduiunsalouvissufidnmilnsesiienty
Fou nssunsginns With wad woud Wulawe diri

» -t - : i et Lt L4 Ay R s
Fafla Aeotunadowseny/Wasuuanemng waerlinasuafveesiosfURmsin iy
2Tl ec WOUNAY bdoE

Aifidanie o Mefedmuauauasnjifinisiessd S me 518
b. TedadmhinszimeniflRmsiesied S ee T
o, veutwasuaRvitldfuTunadeunnnsulssnugeamnssy

w -l b - « i ) i w P o
mruvifadan e1afie uSem wat uwoud Wuluwe 910 vereegwilsdaiviunsitsy
R o W - J 3 -II "
vorlfuRnsiesesiontu wwwmsilou J-odle aoufinuanil b ¥esmudIu @ ATuauie
- Ak i Ll ﬁ
sunadlesuuny’ Jawiauunyd sensulswugratvnss Wy

naulssugaavnssuiansanuds Tiuiew was weud Wulune $1in deergmide
4‘ L4 = e - L3 L wh :

Sutunzidouiefuimsiwmsieneu Tneiissdusenaudiil

n. MededruruguaRe W fiRnsiweed $au elo 518 aadeiidande o

% L _;I 5w o e - ) = w
4. Sedodmiivssd e fURM I TEd S1ud mé 8 pudidannie e
i J ol Ay : ‘l‘ L)

a. voutwarsuaRuitldfuTunadoulieseilninge dildiu enimde
- o e - s i w
AwiinevieTaqilildud waviu smudsfidundn

uﬁ‘qﬁanﬁuﬁﬂ"ﬂuﬂmg‘lﬂi‘uﬂ & nIngIeY edos WINUszasdaanigwilide
HusdouwfenfiRmaleseionu 'luﬂtm’manamqmmmﬂa'mh.nmwanﬂmuhmuqmﬂwnﬁu
ety mo Tu naui’uﬁumqwmaﬁa%‘wwumarwmﬂgummmmqsmamu el aansodudvenou
seuuBidrmsefindlfmidulednaulssugramnssu s QR Code Yiewisdoatuil

JaSsudiensu
YPUARIAI TN UTD

g

Gdnsnnesiiowsnfeuliouafvliany
UiRsnrmweiuinadssougaemnmi

= AL fudwaruszuuBdnnseting
nedivoLasRouspuafivlssy

AgUsASEIIBNM TR s inaaeunawuarnsDuuvesUUAN s
3. o bemo bnels A baon-&

nsa73 o bamo boelp M8 bees

lUswildBifnnsetind saraban@diw.mail.go.th

-

SRS . s SRS e S A S
qﬂm“ﬂiﬂﬂﬂ"ﬁ fif UTssindAnenTIveT STHNEARNT q.m“ﬂ‘iﬁ“ BE7” =



i v
Adidunmin e

nensuuuihenlsiefudeiytunedeukiscfiiminneheny
Ut woad ueud ulawa d9in wwwnzliou 7-ede
i on omacle) @M OO & asTuil B NUNIY wEdd

n. frruauguadeslfiAnisingsd 9o ele e

8 85 ® § & ® 8 0 2 g R A 25§ 85

= & & & & & & &% M & @ @ @ 9



Aeitdandin o

nansuuuiewisdeiusisnrgtunsdeuieufiinsinssnienyy
uium woad uoud Buluma d9in wunziioy 1-edle
i 8n omeole)y @MID @ Al BYH  NMUNIU wene

v. Wwihiuszdnieafifinisiased S me 51

@)
) 1
o)
&)1
&)1
o)1
) 1
a)
o) *
O
&
@lo
e
EHE
@E
oo
@l
1=
@
bo
LT
blo
om
g
lod

s §REE

mE
enke

mE

anad



Asitdansin o

wnamsuuuiewisdeiuientytunsdeuianfiinisiinszhenyu
Uit woad weud dulama daia
#l an omaec(e)/ @ malD @

oy -ed
Uil Yy MY waba

i - ‘- - L]
vauteasuaiRldfuTunadsusinnsulsaugaamngsy 91U eco T18NS

e $rau 27 3181
gyl fTuATY AT

1 Arsenic 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™

2 Barium 1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method™
2) Digestion, Inductively Coupled Plasma Method™

3 Biochemical Oxygen Demand | 1) 5-Day BOD Test, Azide Modification Method™
2) 5-Day BOD Test, Membrane Electrode Method™

4 Cadmium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™

5 Chemical Oxygen Demand 1) Open Reflux, Titrimetric Method™®
2) Closed Reflux, Titrimetric Method™

6 Chromium 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™

7 Color ADMI Weighted-Ordinate Spectrophotometric
Method™

8 Copper 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™

9 Cyanide Distillation, Colorimetric Method™

10 | Formaldehyde Distillation, Colorimetric Method™

11 | Free Chlorine DPD Colorimetric Method™

12 | Hexavalent Chromium Colorimetric Method™

13 Lead 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™

14 Manganese 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™

15 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™

16 | Nickel 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Inductively Coupled Plasma Method™ |

17 Oil & Grease...
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17 Qil & Grease 1) Liquid-Liquid, Partition-Gravimetric Method™
2) Soxhlet Extraction Method™

18 | pH Electrometric Method™

19 | Phenols Distillation, Direct Photometric Method™!

20 Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™
2) Digestion, Inductively Coupled Plasma Method™

21 | Sulfide 1) lodometric Method™
2) Methylene Blue Method™

22 | Temperature Laboratory and Field Methods™

23 Total Dissolved Solids Dried at 180 °C*"

24 | Total Kjeldahl Nitrogen 1) Macro-Kjeldaht Method”
2) Semi-Micro-Kjeldahl Method™

25 | Total Suspended Solids Dried at 103-105 °C"*

26 Trivalent Chromium 1) Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation™
2) Digestion, Inductively Coupled Plasma Method;
Colorimetric Method; Calculation'”

27 Zinc 1) Digestion, Direct Air-Acetylene Flame Method!
2) Digestion, Inductively Coupled Plasma Method™

drdudt AnTuATY A8hasei
1 Antimony 1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'™
3) Digestion, Inductively Coupled Plasma Method™
2 Arsenic 1) Digestion, Hydride Generation/Atomic Absorption

Spectrometric Method™

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™!

3) Digestion, Inductively Coupled Plasma Mgthud[‘]g

3 Barium...
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Barium

Beryllium

Cadmium

Chromium

Chromium (i)

Chromium (V1)

Lead

Manganese

1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method"

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method'™

3) Digestion, Inductively Coupled Plasma Method™
1) Digestion, Direct Nitrous Oxide-Acetylene Flame
Method™ .

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™
1) Digestion, Direct Air-Acetylene Flame Method®
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method®
1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™
1) Digestion, Direct Air-Acetylene Flame Method;
Colorimetric Method; Calculation'

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method; Colorimetric Method,
Calculation™

3) Digestion, Inductively Coupled Plasma Method,
Colorimetric Method; Calculation™

Colorimetric Method™

1) Digestion, Direct Air-Acetylene Flame Method”
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method"
1) Digestion, Direct Air-Acetylene Flame Method!
2) Digestion, Electrothermal Atomic Absorptio
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™

11 Mercury...
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11

12

13
14

15

16

Mercury

Nickel

pH
Selenium

Silver

Zinc

Digestion, Cald-Vapor Atomic Absorption
Spectrometric Method™

1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™
Electrometric Method™

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™”

2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™
1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™

3) Digestion, Inductively Coupled Plasma Method™
1) Digestion, Direct Air-Acetylene Flame Method™
2) Digestion, Electrothermal Atomic Absorption
Spectrometric Method™!

3) Digestion, Inductively Coupled Plasma Method™

anAds (Udsdszuie) 99Uy 25 518015
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Antimony

Arsenic

1) Isokinetic Sampling, Digestion, Direct Air-
Acetylene Flame Method"

2) Isokinetic Sampling, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™

3) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method™

1) Isokinetic Sampling, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method™

2) Isckinetic Sampling, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™

3) Isokinetic Sampling, Digestion, Mductively
Coupled Plasma Method™

3 Beryllium...
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Beryllium

Cadmium

Carbon Monoxide
Chlorine

Chromium

Cobalt

Copper

Cresol

Hydrogen Chloride

1) Isokinetic Sampling, Digestion, Direct Nitrous
Oxide-Acetylene Flame Method™

2) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method™

1) Isokinetic Sampling, Digestion, Direct Air-
Acetylene Flame Method™

2) Isokinetic Sampling, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™
3) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method™

Instrurnental Analyzer Method™

1) Absorption Sampling, lon Chromatographic
Method

2) Isokinetic Sampling, lon Chromatographic
Method™

1) Isokinetic Sampling, Digestion, Direct Air-
Acetylene Flame Method™

2) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method™

1) Isokinetic Sampling, Digestion, Direct Air-
Acetylene Flame Method"™

2) Isokinetic Sampling, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™
3) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method™

1) Isokinetic Sampling, Digestion, Direct Air-
Acetylene Flame Method"™

2) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method™

Absorption Sampling, Gas Chromatographic
Method™

1) Absorption Sampling, lon Chromatographic
Method

2) Isokinetic Sampling, lon Ch rnata%aphic
ethod® S

12 Hydrogen...
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13
14

15

16

17

18
19
20

21

22

Hydrogen Fluoride

Hydrogen Sulfide
Lead

Manganese

Mercury

Mickel

Opacity
Oxides of Nitrogen
Selenium

Sulfur Dioxicle

Sulfuric Acid

1) Absorption Sampling, Ionjn‘:hromatographir:
Method®

2) Isokinetic Sampling, lon Chromatographic
Method™

Absorption Sampling, lodometric Method™

1) Isokinetic Sampling, Digestion, Direct Air-
Acetylene Flame Method®,

2) Isokinetic Sampling, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™

3) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method™

1) Isokinetic Sampling, Digestion, Direct Air-
Acetylene Flame Method™

2) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method™

Isokinetic Sampling, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method™

1) Isokinetic Sampling, Digestion, Direct Air-
Acetylene Flame Method™

2) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method™

Ringelmann's Method™

Instrumental Analyzer Method"™!

1) Isokinetic Sampling, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method™

2) Isokinetic Sampling, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™

3} Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method"™

1) Isokinetic Sampling, Barium-Thorin Titrimetric
Method®

2) Instrurnental Analyzer Method™

Isokinetic Sampling, Barium-Thorin Titrimetric
Method"! AV

23 Tin...
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23 Tin 1) Isokinetic Sampling, Diges:ticm, Direct Air-
Acetylene Flame Method™
2) Isokinetic Sampling, Digestion, Inductively
Coupled Plasma Method™

24 | Total Suspended Particulate | Isokinetic Sampling, Gravimetric Method™

25 Xylene Adsorption Sampling, Gas Chromatographic
Method™

fAsuane
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Antimony

Arsenic

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method" "

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method' %

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!! 617

4) Digestion, Flame Atomic Absorption

Spectrometric Method™"

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™'#

6) Digestion, Inductively Coupled Plasma
Method" 1%

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method ™4+

2) Waste Extraction, Digestion, Graphite Furnace
Atornic Absorption Spectrometric Method'*?

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method! 4%

4) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method" "

5) Digestion, Graphite Furnace Atomic Absorption

Spectrometric Method™'?

6) Digestion, Inductively Cogp\l;vd‘%%sma
Method™"!" SO

3 Barium...
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Barium

Beryllium

Cadmium

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method! 611

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!41%
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 419

4) Digestion, Flame Atomic Absorption
Spectrometric Method™!!

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method""*

6) Digestion, Inductively Coupled Plasma
MEﬂ“IUdF'm]

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method !

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!!?

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™#'®

4) Digestion, Flame Atomic Absorption
Spectrometric Method"™"

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!'?

6) Digestion, Inductively Coupled Plasma
Method"'"!

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™ 4!

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!*®!2
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method! 4%

4) Digestion, Flame Atomic Absorption
Spectrometric Method™!

5) Digestion, Graphite Furnace Atomnic Absorption
Spectrometric Method" 1%

6) Digestion, Inductively Coupled Plagma
Methudl‘f.w] %’

& Chromium...
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Chromium

Chromium (Il

Chromium (V1)

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!"®!"

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™®?

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!'1%

4) Digestion, Flame Atomic Absorption
Spectrometric Method

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™ 12

6) Digestion, Inductively Coupled Plasma
Me.thod[?,w]

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method; Waste
Extraction, Colorimetric Method,;
Calculation(t6911.14]

2) Waste Extraction, Digestion, Graphite Furmace
Atomic Absorption Spectrometric Method; Waste
Extraction, Colorimetric Method;
Calculation™#*1214

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method; Waste Extraction, Colorimetric
Method; Calculation™ 5101

4) Digestion, Flame Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation™ 119

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation™ %%

6) Digestion, Inductively Coupled Plasma Method;
Alkaline Digestion, Colorimetric Method,;

Calculation!™%10.14]
>

1) Waste Extraction, Colorimetric Method 1 %‘f“ﬁ
2) Alkaline Digestion, Colorimetric Method™%!

9 Cobalt...
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11

Cobalt

Copper

Lead

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method! 4"

2) Waste Extraction, Digestion, Graphite Furnace
Atomnic Absorption Spectrometric Method™#'?
3} Waste Extraction, Digestion, Inductively Coupled
Plasma Method &%

4) Digestion, Flame Atomic Absorption
Spectrometric Method™'"

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method"*#

6) Digestion, Inductively Coupled Plasma
Method™"

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™ 4"

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method! 42

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method! 1%

4) Digestion, Flame Atomic Absorption
Spectrometric Method™'"

5) Digestion, Graphite Furnace Atomic Absorption
Spectfometrk Method™4

6) Digestion, Inductively Coupled Plasma
Method" %

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™®!"

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™&*
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!4!®

4) Digestion, Flame Atomic Absorption
Spectrometric Method" "

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method”'?

6) Digestion, 1nduc§‘u\.r\el.y Coupled Plasma
Method% g‘{!\{{’

12 Mercury...
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13

14

15

Mercury

Nickel

Selenium

Silver

1) Waste Extraction, Digestion, Cold-Vapor Atomic
Absorption Spectrometric Method'*!

2) Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method!®!"

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method™®'#
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method"#1%

4) Digestion, Flame Atomic Absorption
Spectrometric Method™ "

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method”'#

6) Digestion, Inductively Coupled Plasma
M\E‘thﬂdn'lm

1) Waste Extraction, Digestion, Hydride
Generation/Atomic Absorption Spectrometric
Method1 171

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method'*%'#

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method 5%

4) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method"

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™'#

6) Digestion, Inductively Coupled Plasma
Method"'%

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method™ "

2) Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method 1%

3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method!"#%!

=

4) Digestion...
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17

Trichloroethylene
Zinc

4) Digestion, Flame Atomic .&bsorption
Spectrometric Method™"

5) Digestion, Graphite Furmnace Atomic Absorption
Spectrometric Method™

6) Digestion, Inductively Coupled Plasma
Methnd[?.ml

Headspace, Gas chromatographic Method®'#

1) Waste Extraction, Digestion, Flame Atomic
Absorption Spectrometric Method! 41!

2} Waste Extraction, Digestion, Graphite Furnace
Atomic Absorption Spectrometric Method!'412
3) Waste Extraction, Digestion, Inductively Coupled
Plasma Method™ 47

4) Digestion, Flame Atomic Absorption
Spectrometric Method™!

5) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method!'?

6) Digestion, Inductively Coupled Plasma
Method™

fiu §1u9u 15 58ms
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Antimony

Arsenic

1) Digestion, Flame Atomic Absorption
Spectrometric Method™*"

2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method"?

3) Digestion, Inductively Coupled Plasma
Method" ¥

1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™*¥

2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method"'#

3) Digestion, Inductively Coupled Plasma
MEthDd”'m

=y -

3 Barium...
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Barium

Beryllium

Cadmium

Chromium

Chromium (II1)

1) Digestion, Flame Atomic Absorption
Spectrometric Method™ !

2) Digestion, Graphite Furmace Atomic Absorption
Spectrometric Method™ '

3) Digestion, Inductively Coupled Plasma
Method "%

1) Digestion, Flame Atomic Absorption
Spectrometric Method™'"

2) Digestion, Graphite Fumace Atomic Absorption
Spectrometric Method™*?

3) Digestion, Inductively Coupled Plasma
Method"

1) Digestion, Flame Atomic Absorption
Spectrometric Method"™'"

2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™'?

3) Digestion, Inductively Coupled Plasma
Method™'%

1) Digestion, Flame Atomic Absorption
Spectrometric Method™!!

2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™!?

3) Digestion, Inductively Coupled Plasma
Method "'

1) Digestion, Flame Atomic Abscrption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method; Calculation™ 11

2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method; Alkaline Digestion,
Colorimetric Method: Calculationt’ #1214

3) Digestion, Inductively Coupled Plasma Method;

Alkaline Digestion, Colorimetric Mgthod;
:ﬂ_\
Calculation' 1%

e L

8 Chromium (VI)...
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8 Chromium (V1) Alkaline Digestion, Colorimetric Method™®
9 Lead 1) Digestion, Flame Atomic Absorption

Spectrometric Method™"

2) Digestion, Graphite Furmace Atomic Absorption
Spectrometric Method "%

3) Digestion, Inductively Coupled Plasma
Method™

10 Manganese 1) Digestion, Flame Atomic Absorption
Spectrometric Method™*"

2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method”™*?

3) Digestion, Inductively Coupled Plasma
Method” "

11 Mercury Digestion, Cold-Vapor Atomic Absorption
Spectrometric Method™

12 Nickel 1) Digestion, Flame Atomic Absorption
Spectrometric Method™'"

2) Digestion, Graphite Furnace Atomic Absorption
Spectrometric Method™'?

3) Digestion, Inductively Coupled Plasma
Method ™%

13 Selenium 1) Digestion, Hydride Generation/Atomic Absorption
Spectrometric Method™'"

2) Digestion, Graphite Fumnace Atomic Absorption
Spectrometric Method!*?

3) Digestion, Inductively Coupled Plasma
Method'"'

14 Silver 1) Digestion, Flame Atornic Absorption
Spectrometric Method” '

2) Digestion, Graphite Fumace Atomic Absorption
Spectrometric Method"*#

3) Digestion, Inductively Coupled Plasma
Method 17 SO

15 Zinc...




_G-'i'_

driui Asuany ET IR
15 Zinc 1) Digestion, Flame Atomic Absorption
Spectrometric Method™ !
2) Digestion, Graphite Fumace Atomic Absorption
Spectrometric Method™*?
3) Digestion, Inductively Coupled Plasma
Method'"'%
1na1381ads
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Waste Physical/Chemical Methods. Acid Digestion of Sediments, Sludges, and Soils.
SW-846 Method 30508, 1996.

8. United States Environmental Protection Agency. Test Methads for Evaluation Solid
Waste Physical/Chemical Methods. Volatile Organic Compounds in Various Sample
Matrices using Equilibrium Headspace Analysis. SW-846 Method 5021A, 2003.

9. United States Environmental Protection Agency. Test Methods for Evaluation Solid
Waste Physical/Chemical Methods. Alkaline Digestion for Hexavalent Chromium.

SW-846 Method 3060A, 1996.

10. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Inductively Coupled Plasma-optical Emission
Spectrometry. SW-846 Method 6010D, 2018

11. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Flame Atomic Absorption Spectrophotometry.
SW-846 Method 70008, 2007. %

/

12. United...



_m'lr__-,_

12, United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Graphite Furnace Atomic Ab:.inrptiun
Spectrophotometry. SW-846 Method 7010, 2007,

13. United States Environment Protection Agency. Antimony and Arsenic (Atomic
Absorption, Borohydride Reduction). SW-846 Method 7062, 1994,

14. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods, Chromium, Hexavalent (Colorimetric), SW-846
Method 7196A, 1992, |

15. United States Environmental Protection Agency. Mercury in Liquid Waste
(Manual Cold-Vapor Technique). SW-846 Method 74T0A, 19%4.

16. United States Environmental Protection Agency. Test Methods for Evaluation
Solid Waste Physical/Chemical Methods. Mercury in Solid or Semisolid Waste (Manual
Cold-Vapor Technique). SW-846 Method 74718, 1998.

17. United States Environmental Protection Agency. Selenium (Atomic Absorption,
Borohydride Reduction). SW-846 Method 7742, 1994,

18. United States Environmental Protection Agency. Aromatic and Halogenated

Volatiles by Gas Chromatography using Photoionization and/or Electrolytic Conductivity
‘Detectors. SW-846 Method 80218, 2014.
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mm Inctech Metrological Center Co.Ltd. SN, \
E BN 39/1 Soi 82, Sukhapiban 5 Rd., O ngoen, Saa—
B Saimai, Bangkok 10220, Thailand m ACCREDITED|

fich
Tel. (662) 909-8820 (Auto 10 lines) WWW.IMCINSIUMENL.COM 7, 7~ Calibration Cert, # 385401
WU ISOED 17025

a2
=

Certificate of Calibration

Certificate No. : MT22-6000

Page : 1of2
Customer : Health & Envitech Co. Ltd.
Address ¢ 77111 M.2 Ngamwongwan Rd., Soi 5, T.Bangkhen, A.Muang Nontaburi 11000
Description :  Hot Air Oven Order No. : 31687/22
Manufacturer : Memmert Received date : Nov 01, 2022
Model : UNB400 Calibration date : Nov 01, 2022
Serial No. : C410.0346 Environ ition :
Identification No. : LB-HE-030 Temperature : (25+/-10) °C
Calibration Place : Laboratory 2 Humidity : (50+/-30) %RH
Calibration Method  : Calibration were conducted using In-house calibration procedure CP-MT-006 According to

comparison with LX| Data Acquisition Switch Unit with sensor. The calibration methods
based on Euramet Calibration Guide No.20 - guidelines on the Calibration of Temperature
andfor Humidity Controlled Enclosures.

Reference Standard Instruments :

Instrument Model Serial No. Certificate No. Due Date
LXI Data Acquisition Switch Unit with Sensor 349724 MY49028922 MT21-6780 Nov 25, 2022

This result of calibration was found accurate as shown on date and place of calibration only.
Traceability :  This measurement are traceable to the International System of Unit (S1), through
Mational Institute of Metrology Thailand { NIMT )

The reported uncertainty of measurement was based on standard uncertainty multiplied by cove
providing a level of confidence of not less than 85%

Calibrated by : | Approved by :
Issue date : Nov 04, 2022 =,

This calibration certificate shall not be reproduced other than in full except with the prior written
approval of Inctech Metrological Center Co..Lid

Rev 02 / Mar 2020 FM-MT-013



=4 mm Inctech Metrological Center Co.Ltd. x“\LL_f’;f
] B 39/1 Soi 82, Sukhapiban 5 Rd., O ngoen, R
- B Saimai. Bangkok 10220, Thailand WA NNY o CcaiBFfED

Tel. (662) 909-8820 (auto 10 lines) Www.imcinstrument.com "”o,% AN Calibeatian Cert, # 388401
i

IV ISOEC 17025

Certificate No. : MT22-6000

Page : 20of2
Function :  Temperature measurement Result : Without adjustment
Calibration point : 104,150,180 °C Resolution : 0.5 °C
Enlrll:::t:on Temperature of UUC* at each position ( °C ) uﬂ?:::f::ﬂﬁ:
(°C) Ch1 | Ch2 | Ch3 | Ch4 | Ch5 | Ch6 | Ch.7 | Ch8 | Ch.9 (+/-°C)
104 103.575|103.640| 103.599| 103.733|103.749| 103.876| 103.928| 103.965| 104.220 0.49
150 149.590|149.851| 149.906| 149.846| 149.924| 149.835| 149.983| 150.198| 150.042 0.45
180 179.608(179.845|179.863| 179,864 179.951( 179.917| 180.096| 180.175| 180.151 0.48
Setting Indicating Measured | Measured Overall
temperature Temperature stability | uniformity | variation
(°c) (°C) (+-°C) | (°C) (°c)
104.0 104.0 0.24 1.1 1.2
150.0 150.0 0.23 0.81 1.1
180.0 180.0 0.23 0,90 1.1

. #1 Lower Left Front
s Pl #2 Lower Right Front

= o #3 Lower Left Rear
el s - #4 Lower Right Rear

#5 Upper Left Front

- 8%

au s #6 Upper Right Front
= s 77, #7 Upper Left Rear
w1 e - #8 Upper Right Rear
| o _f £ ©  #9 Geometric Center
- W - e
Eront view

UUC* = Unit under calibration

Uniformity = Maximum and Minimum difference of measured temperature at any probes and

the measured temperature at the reference and same time.

Overall Variation = Difference of temperature value between the maximum and minimum any time.
Stability = One half of the maximum difference of measured temperatures at any one probe.

-000-

Rev.02 ! Mar 2020 FM-MT-013



Sartorius (Thailand) Co., Ltd.
129 Rama 9 Road, Elua'ghwanq. Huaiwaﬂn. Eanukuu 10310 SA?D? I bg
Tel: +B8 2643 83616 , a-mail sarvica mamnu@umw com NSC.TISI-TIS 17025

Ceriif

CALIBRATION Mo D426

« S
N C) f‘ﬂ',
JSC @ of Calibration

Model Number BP210D Certificate No. :  22BNAD225

Description Semi-micro Balance Issued Date : Thursday, November 10, 2022
Serial Number : 70406076 Reference No.: 185389

Manufacturer : Sartorius Page No. : 10f2

Customer Name : Health & Envitech Co.,Ltd.
77/11 Moo 2, Ngamwangwan Rd., Soi 5, T.Bangkhen, A Muang, Nonthaburi 11000

Calibrated Place : Health & Envitech Co.,Ltd.

Weighing Room B

Calibrated By . Mr.Nathapaol Aeimjangpun Calibration

Calibration Date :  Tuesday, November 08, 2022 Procedure No, :  This calibration was conducted by
Using in-house calibration procedure number (WI-003)
Based on UKAS LAB 14 :2019

Metrological data - Ambients Conditions:

Capacity : 60/210 g Readability : 0.01/0.1 mg  Temperature . 258°C + 5.0°C
Humidity : 40.2 % RH + 100%RH

Reasons for calibration Pressure . + _

[ New Instaliation [ Service / Repaired [ Re-catibration/ Maintenance Equipment Condition: Good Operate 0 Fair

Measurement Method UKAS Publication Ref :Lab 14

| e measurement uncertainty stated Is the expended uncertainty which is cbtained from the standard uncertainty muliplied by the coverage
factor (k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to Expression of
Uncertainty in Measurement (GUM). The calibration certificate documents the traceability to National Standards, which realise the unit of
measurement according to the Intarnational Standard System of Units (SI). Report of Tolerance came form list of Sartorius Metrological
Specifications.

Traceability:

Model Number Description Traceability Cetificate No. Due Date
YCS011-612-00  Sartorius weight set 1mg - 1kg E2,YCS011-612-00  DKSH C02222038 | 20-5ep-2024
608H1 Thermo-Hygrometer , Testo 608-H1 SPC-RT C19210857 14-Dec-2022

This certificate relate and apply this equipment only.
This certificate may not be reproduced other than in full except with the

prior written approval of the Verification Operation Division C”"‘_'___Q
Sartorius (Thailand) Co , Ltd.

S0P FM-33 03 February 2022

TEPP-HW




Sartorius (Thailand) Co., Ltd.

124 Rama 8 Road, Huaykwang, Huaykwang, Bangkok 10310
Tel: +86 2643 8361-6 Fax +66 2643-8367, e-mail: service thailand@sariorius.com

=
Model Number BP210D = —
Description : Semi-micro Balance
Serial Number : 70406076
Manufacturer : Sartorius

Calibration Results : Without Adjustment

SARTORILS

@@ﬁ@ of Calibration

Certificate No. :  22BNA0225 N
Issued Date Thursday, November 10, 2022
Reference No. : 196389

Page No. : 20of2

Repeatability Eccentricity (Off-center loading error)
The repeatability is the ability of a weighing instrument fo display nearly identical readouts The off-center loading armor is yislded by the diffarence batwean the readout
under constant fest condifions when the same ioad wilhin & measurement senes is placed af the load, Le 1/3 or 14 of maximim capacity, placed in the middie of the
repealedly on the weighing pan in the same manner, The standard davialion s used fo weighing pan and between each of four additional measurement points
axprass repeatability quaniitatively positions defined according fo QIML R76)
Nominal Value : (Low Load) 19.99998 | 199.9938  INominal value : 100 9
20 g 119.99998 | 200.0000 Tolerance 0.0004 g
Tolerance 19,995959 199,94999
0.0001 g 19,99999 199, 9399 = Difference
14.99958 200.0000 ) -'}\. 1 -
Nominal Value : (High Load) 113,99996 200.0000 1}3) 2 -0.0002
200 g 19.99996 199.9999 o 3 -0.0002
00001 g 19.99998 199,3999 ‘1’-}’ 5 -0.0001
19.39998 199,398 z. G N 6 -
Standard Deviation 0.00001 0.00007
Linearity
The lingantly. also called hnearity error. Describes the deviation of the characlenistic curve of 8 weighing instrument fram ihe lnear siope.
Tolerance 0.0002 g
Nominal Value Conventional Mass Value Displayed Value Deviation Uncertainty
@ (@) {9 _» 0 | @
0.001 0.00100 0.00100 0.00000 0.00018
D.01 0.01000 0.01001 0.00001 0.00018
0.1 0.10000 0.10000 B 0.00000 0.00018
1 1.00001 1.00001 0.00000  D.00018
2 o 2.00001 2.00001 0.00000 0.00018
5 ~ 4.99999 5.00000 ~ 0.00001 0.00018
B 10 10.00000 10.00001 0.00001 0.00018
50 _ 49.98999 45,99999 0.00000 0.00019
100 93,9099 100.0000 0.0001 0.00020
200 193,9999 199,9999 0.0000 0.00029

SOP FM-33 03 February 2022

d



Calibratech Co..Ltd. NSC_TISI-TIS1 7025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nottthaburi 11120 CALIBRATION 0030
Telf0Z) 964-621 | Fa 1020 96451 55, e-mnail ; ealibrasech. calidyvahoo.com, enlibratech -cal@hotrmail.com

Certificate of Calibration

Certificate No. : 65-420050-2 Page : 10f2

Submitted by : Health & Envitech Co.. Lid.
6 Ngamwongwan Rd., Soi 5, T.Bangkhen, A Muang. Nonthaburi 11000
Equipment : pH Meter with electrode
pH meter
Manufacturer : Hanna Model : HI 3220
Range : -2.00 to 20.00 pH Resolution : 0.01 pH
Serial No. : 08631549 ID No. : LB-HE-051

Electrode
Model : HI 1131 Serial No. : (438399N
Environment ; Ambient Temperature : (25 + 2) “C
Relative Humidity : (50 + 15) %
Date of Received : 22 June 2022
Date of Calibration : 28 June 2022
Date of Issue ; 28 June 2022
Calibrated by : Bunjerd Masri
Calibration Method 5 fn-ouse method CAL-M4201 directmeasurement by using standard voltage calibrator
and using certified reference material (CRM)
Reference Standard Instruments : This certification is traceable to the International System of Units
" 1. Multiproduct Calibrator

IDNo.  Cert. No,  Due Date Traceability
440001  21E997 17 Mar 2023 National Institute of Metrology Thailand (NIMT)

2. Standard Buffer Solution
pH Cert. No. Lot No, Exp. Date Traceability

4.008 61235182 TO5894 14 Feb 2024 CPA Chem Lid. Accredited 1o 1SO 17034 and ISO/IEC 17025
6.985 61243095 809356 21 Apr 2023 CPA Chem Ltd. Accredited to 1SO 17034 and ISO/IEC 17025
10.008 61244986 795895 25 Feb 2023 CPA Chem Lid. Accredited o 1SO 17034 and ISO/IEC 17025
Approved by : % /
Supervisor

The Uncertainties are for a confidence probability of approximately 95%




Calibratech Co..Ltd.

71067 Moo 2, Sukdmprachusan 3 R, Bangpood. Pakkred, Nonthaburi 11120
Tel (02) 9646211 Fax.(02) 963-5155, e-mail - calibratech.. califiyahoo.com. calibraech . caléit homail.com

Certificate of Calibration

Certificate No. :

Result of Calibration :

UUC Condition As-Received :
Function :

65-420050-2

Good

Electrical measurement

pH meter

Performing standard curve by Multiproduct Calibrator at pH (4,7,10)

Page : 20f2

Adjustment Curve Applied Voliage | Nominal Value | UUC Reading Correction Uncertainty
at nominal pH (. mv) (pH)  pH)|( mV) { mV) (xmV)
177 4800 4 400 | 1773 0.2 0.060
4.7, 10 (0000 T 7.00 =11 0l 0.060
-177.4800 10 1000 | 1775 @0 0.060
Funetion : pH meter with electrode ;
Performing a three - buffer standard curve using buffer nominal pH (4,7,10) ;
Adjustment Curve | Standard Buffer ‘M Correction | Uncertainty
at nominal pH (pH) (pH) | (pH) | (2pH)
4.008 aor | 000 o010 |
4,7.10 6.985 7.00 -0.02 0.012
HLOOE 10.01 0.00 (0.014
Remark

UUC : Unit Under Calibration

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurment was based on a standard uncertainty multiplied by a coverage faclork =2,

providing a level of confidence of approximately 95%

olle




Harikul Science Co.,Ltd.

HARIKUL 694 Soi Ratchadanivet 24, Pracharatbamphen,
SCIENCE Samsaennok , Huaikhwang, Bangkok 10310
Tel: 0-2274-2456 Fax; 0-2274-2443
Email: info@harikul.com www.harikul.com

CERT.No.: HS-T051H . Certificate of Calibration
Calibration Date ;: 19 Aug 22 Model : ¥SI 5000
Submitted by : Health & Envitech Co., Lid. SiN : 13K1007 15

77111 Moo 2 Ngamwongwan & Rd., Bangkhen, Probe : ¥S8I1 5010

Nonthaburi 11000 SIN ;130100364

ID NO.
Avg Room Temp : 20 °C Air Temp ref . S/N. E0D522
Avg Water Temp : 20°C Barometric ref : S/N. EQ0522
Air Pressure : 760.00 mmHg Water Temp ref : S/N. 11431
Salinity : 0 ppt
T i
Calibration Details
Calibration Point 100% air sat. . {status) (status)
(@20 °C. DO = 9.09 mgh)

Measurement 1 (mgd) 9.09 (PASS) . -
Measuremant 2 (mg/) 9.09 (PASS) - -
Measurement 3 (mg/) 9.08 (PASS) s =
Measuremant 4 (mg/) 9.08 (PASS) < .
Measursment 5 (mg/) 9.08 (PASS) -
Measurament 6 (mg/) 9.08 (PASS)
Measurement 7 (mg/l) 9.08 (PASS)
Measurement B {mgh) 9.08 {PASS) -
Measurement 9 (mg/) 9.08 (FASS)
Measurement 10 {mg) 9.07 {PASE)
Mean Measurement 9.08 mgi -
Inaccuracy 0.01 mgfl - -
Overall Status (PASS)
Marnufaciurer Specification

Accuracy = +~ 0.02 mgA

1) This certificate is issued based an the result that are found as shown on

date and place of lest anly.
2) The calibration procedure followed in accordance with Harikul Science Co.. Lid.

3) This result shall not be used for advertising purpose.

Technician Signature Laboralory Manager
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CALIBRATION TEST REPORT FOR Staubprobensammler® Particulate Samplers

Name of the Client Calibrated on:

Calibration Due on: Environmental Details:

Health and Envitech Co., Ltd. 01.11.2022
6 Soi Ngamwongwan 5, BangKhen,
Mueang Nonthaburi,

Nonthaburi 11000

31.10.2023 Temperature: (26 + 1) °C
Relative Humidity: (5010) %

Details of Device Under Calibration [DUT];

Details of Standard Instrument used for calibration [STD]:

Description Staubprobensammler Particulate Samplers

Model: FH 95
Sample flow control and reporting: 0 - 16 Lpm

Serial No.: 0136

Description : Flow Meter BIOS Dry Cal DC-Lite
Model : DCLM 12K REV. 1.08

Range : 100 mi/min - 7 L/min

Serial No. :DC-L2 046

Set Flow Current Flow

Filter Instrument Instrument reading Diff
(L/Min) (L/Min)

47 mm, 6.50 6.53 0.5
6.00 6.02 0.3
5.50 553 0.5
5.00 497 -0.6
4.50 447 0.7
4.00 4.03 0.8

Ut 1/2
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Tol (02) 5263050 Fax | (02) 9526310, 5888355 www. healtanv.com Emall | 56000 O Naalthan com

The Sampler is designed to operate ay 5.0 Imp at actual conditions. The rotameter setting for this

nominal flow rate (slp) can be calculated by using the following equation:

50 x Pacthacr
z - Pstd Tstd

nlvaq

= byoi

Where

Isp = Calcuated Rotameter Setpoint, liters/min.

Pstd = Standard Atmospheric Pressure (760 mm Hg)
Tstd = Standard Temperature (298 deg K)

Pact = Actual Ambient Pressure, mm Hg

Tact = Actual Ambient Temprature, deg K

Qact = Actual Flow Rate, liters/min

Calibration Curve for Flow Test:

Calibration Chart

Flow L/min

6.5 6.0 55 5.0 4.5 4.0

== Set FIOW  essQmme Current Flow

ARG b, oo

MR The end of calibration certificate.

utiui 2/2
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CALIBRATION TEST REPORT FOR Staubprobensammler® Particulate Samplers

Name of the Client Calibrated on: Calibration Due on: Environmental Details:
Health and Envitech Co., Ltd. 01.11.2022 31.10.2023 Temperature: (26 + 1) °C
6 Soi Ngamwongwan 5, BangKhen, Relative Humidity: (5010) %
Mueang Nonthaburi,
Nonthaburi 11000

Details of Device Under Calibration [DUT]; Details of Standard Instrument used for calibration [STD]:

Description Staubprobensammler Particulate Samplers Description : Flow Meter BIOS Dry Cal DC-Lite
Model : DCLM 12K REV. 1.08

Model: FH 95 Range 100 mi/min - 7 L/min

Sample flow control and reporting: 0 - 16 Lpm Serial No. DC-L2 046

Serial No.: 0137

Set Flow Current Flow

Filter Instrument Instrument reading Diff
(L/Min) (L/Min)

47 mm, 6.50 6.52 0.3
6.00 6.02 0.3
5.50 5.52 0.4
5.00 498 04
450 447 0.7
4.00 4,02 05

UEWA 1/2
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The Sampler is designed to operate ay 5.0 Imp at actual conditions. The rotameter setting for this

nominal flow rate (slp) can be calculated by using the following equation:

P T
50 x act ¥ act

= byot
z — Pstd Tstd
S-p nlvaq
Where
Isp = Calcuated Rotameter Setpoint, liters/min.
Pstd = Standard Atmospheric Pressure (760 mm Hg)
Tstd = Standard Temperature (298 deg K)
Pact = Actual Ambient Pressure, mm Hg
Tact = Actual Ambient Temprature, deg K
Qact = Actual Flow Rate, liters/min
Calibration Curve for Flow Test:
Calibration Chart
,
6
5
< 4
£
—
= 3
o
- 2
1
0
6.5 6 55 5 4.5 4
=== Set Flow  emQm= Current Flow
i o~ 'Kf../z
Calibrated by: oo A S

The end of calibration certificate.
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CALIBRATION TEST REPORT FOR Staubprobensammler® Particulate Samplers

Name of the Client Calibrated on: Calibration Due on: Environmental Details:
Health and Envitech Co., Ltd. 01.11.2022 31.10.2023 Temperature: (26 + 1) °C
6 Soi Ngamwongwan 5, BangKhen, Relative Humidity: (5010) %
Mueang Nonthaburi,
Nonthaburi 11000

Details of Device Under Calibration [DUT]; Details of Standard Instrument used for calibration [STD]:

Description Staubprobensammler Particulate Samplers Description : Flow Meter BIOS Dry Cal DC-Lite
Model : DCLM 12K REV. 1.08

Model: FH 95 Range 100 mi/min - 7 L/min

Sample flow control and reporting: 0 - 16 Lpm Serial No. DC-L2 046

Serial No.: 0149

Set Flow Current Flow

Filter Instrument Instrument reading Diff
(L/Min) (L/Min)

47 mm, 6.50 6.52 0.3
6.00 6.02 0.3
5.50 5.54 0.7
5.00 497 -0.6
450 448 04
4.00 4,02 05

UEWA 1/2
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The Sampler is designed to operate ay 5.0 Imp at actual conditions. The rotameter setting for this

nominal flow rate (slp) can be calculated by using the following equation:

P T
50 x act ¥ act

z.&‘p — Pstd Tstd ~ Pvot
Myo]
Where
Isp = Calcuated Rotameter Setpoint, liters/min.
Pstd = Standard Atmospheric Pressure (760 mm Hg)
Tstd = Standard Temperature (298 deg K)
Pact = Actual Ambient Pressure, mm Hg
Tact = Actual Ambient Temprature, deg K
Qact = Actual Flow Rate, liters/min
Calibration Curve for Flow Test:
. Calibration Chart
6
5
E 4
B 3
u_? 2
1
0
65 6.0 55 50 45 40
—O—Set Flow  amQm= Cuirent Flow
Calibrated by: /,fi ..............................

MR. The end of calibration certificate.
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Analyzer Performance Test

Calibrated Date: 01 July 2022

Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer

Manufacturer Thermo Environmental

Model: 42C SIN: 42CHL-0527613257
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 957.2 PPM
SIN: 705 S02 Conc 960.7 PPM
ZERO AIR Genearator API MODEL 701 CO Conc 960.4 PPM

Cylinder Number EB0128898

SIN: 1924 Expire Date: 29 Oct. 2027
Environment: Temperature__ 255 °C Humidity:__51 _ %RH
CALIBRATION RESULTS
CALIBRATION RESULTS
POINT NO
Reference Reading ERROR %ERROR
ZERO 0 0.0 0.00 0.00
1 95 955 0.50 0.53
2 450 451.0 1.00 0.22
3 950 947.0 -3.00 -0.32
0.11
1000
900 M 947.0
800
700 /
S 600
c /
g 500 4510 ——Ref
E 400 : eference
300 —#—Reading
200 ~
100 74
0 6.0 T T T T )
0 200 400 600 800 1000
Reading

Calibrate B U‘[%ﬁ_ -
)
librate By :

Mr.




Analyzer Performance Test

Calibrated Date: 01 November 2022
Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer

Manufacturer API Environmental

Model: 200AU S/N: 1176
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 5554 PPM
SIN: 705 S02 Conc 55.01 PPM
ZERO AIR Genearator API Model 701 COConc 4,533 PPM
SIN: 1924

Cylinder number EB0129030
Expire Date: Oct. 29, 2027

Environment: Temperature _ 25.

5 °C

Humidity: 51 %RH

Calibration Check ( Before adjust )

Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.1 0.0 0.1 398.0 400.0 -0.5
NOx 0.1 0.0 0.1 400.0 400.0 0.0
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
450 4 398.0
o 400 400.0
S a0 /
S 300
% 50 / Ater
& 200 — B
LT _—
100 —
50 {0-4
0
0000 400.0

NO Reference Value (ppb)




Analyzer Performance Test

Calibrated Date: 01 November 2022

Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer

Manufacturer API Environmental

Model: 200A S/N: 1524
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 55.54 PPM
S/N: 705 S02 Conc 55.01 PPM
ZERO AIR Genearator API Model 701 CO Conc 4,533 PPM
SIN: 1924

Cylinder number EB0129030
Expire Date: Oct. 29, 2027

Environment: Temperature 255 °C

Humidity: 51  %RH

Calibration Check ( Before adjust )

Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.1 0.0 0.1 393.1 400.0 -1.7
NOx 0.1 0.0 0.1 400.0 400.0 0.0
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
480 393.1
g 400 400.0
b4
é 350 /
T 300
% 250 //
= 200 / e
& 150 /
100
50 64
0
0000 400.0

NO Reference Value (ppb)

Approved by : Approved Signatory

‘ ' (Managing Director)



Analyzer Performance Test

Calibrated Date: 01 November 2022
Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer

Manufacturer API Environmental

Model: 200A SIN: 2364
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 5547 PPM
S/N: 705 S02 Conc 55.01 PPM
ZERO AIR Genearator AP| Model 701 CO Conc 4,533 PPM
S/IN: 1924

Cylinder number EB0129030
Expire Date: Oct 29, 2027

Environment: Temperature 255 °C

Humidity: 51 %RH

Calibration Check ( Before adjust )

Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.1 0.0 0.1 393.8 400.0 -1.6
NOx 0.1 0.0 0.1 400.0 400.0 0.0
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.0 0.0 0.0 400.0 400.0 0.0
NOx 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
450 393.8
) 400 400.0
5@ 350 /
5 300
% 250 / ater
8 200 — -
g 150 —
100 /
50 0.1

400.0

Approved by :

NO Reference Value (ppb)

Approved Signatory
(Managing Director)
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Analyzer Performance Test

Calibrated Date: 01 July 2022

Instruments Information

Analyzer Type: SO2 Analyzer
Model: 43C

Manufacturer Thermo Environmental
S/IN: 43CHL-59690-324

Calibration System

Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 957.2 PPM
SIN: 705 S02 Conc 960.7 PPM
ZERO AIR Genearator AP| MODEL 701 CO Conc 960.4 PPM

Cylinder Number EB0128898

SIN: 1924 Expire Date: 29 Oct. 2027
Environment: Temperature__ 255 °C Humidity:__51 _ %RH
CALIBRATION RESULTS
CALIBRATION RESULTS
POINT NO
Reference Reading ERROR %ERROR
ZERO 0 0.0 0.00 0.00
1 95 94.9 -0.10 -0.11
2 450 451.0 1.00 0.22
3 950 937.0 -13.00 -1.37
0.31
1000
900 A 937.0
800
700 //
S 600
c /
g 500 4510 ——Ref
E 400 : eference
300 —#—Reading
200 ~
100 %
0 6.0 T T T T )
0 200 400 600 800 1000
Reading

Ly =
Calibrate By :

Mr.




Analyzer Performance Test

Calibrated Date: 01 November 2022

Instruments Information

Analyzer Type: SO2 Analyzer Manufacturer APl Environmental

Model: 100A S/N: 488

Calibration System

Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 55.54 PPM
SIN: 705 S02 Conc 55.01 PPM
ZERO AIR Genearator API MODEL 701 CO Conc 4,533 PPM
SIN: 1924 Cylinder number EB0129030

Expire Date: Oct. 29, 2027

Environment: Temperature__ 255 °C Humidity: 51 %RH

Calibration Report

Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPB) (PPB) (PPB) (PPB) (PPB)

Before 0.0 0.1 0.1 400.0 396.2 -1.0
After 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart

500
f)?) 396.2
— 400.0
@ 350
2 300
.E, 250 =t Before
® 200 At
& 150
100
50 V
0
0 00 400
Reference (PPB)
)
€ 117, &
Approved by : 5.-\ iy | Approved Signatory

i Mr. ' (Managing Director)




Analyzer Performance Test

Calibrated Date: 01 November, 2022

Instruments Information

Analyzer Type: SO2 Analyzer

Manufacturer API Environmental

Model: 100A SIN: 1157
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 55.54 PPM
SIN: 705 S02 Conc 55.01 PPM
ZERO AIR Genearator API MODEL 701 CO Conc 4,533 PPM
SIN: 1924

Cylinder number EB0129030
Expire Date: Oct. 29, 2027

Environment: Temperature_ 255 °C

Calibration Report

Humidity: 51  %RH

Zero Span
Status Reference Reading Drift Reference Reading Drift%
(PPB) (PPB) (PPB) (PPB) (PPB) °
Before 0.0 0.1 0.1 400.0 397.0 -0.8
After 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
500
igg 397.0
—~ 400.0
@ 350
2 300
'g’ 250 e BetfOre
'g 200 After
€ 150
100
50 | 0.1
0 i/
0 00 400
Reference (PPB)

Approved by :

Approved Signatory

i Mr.

(Managing Director)




Analyzer Performance Test

Calibrated Date: 01 November 2022

Instruments Information

Analyzer Type: SO2 Analyzer

Manufacturer API Environmental

Model: 100AS S/N: 2008
Calibration System
Calibrator Unit Standard Gas
Dilutor Model Dasibi Model 5008 NO Conc 55.54 PPM
SIN: 705 S02 Conc 55.01 PPM
ZERO AIR Genearator API MODEL 701 CO Conc 4,533 PPM
SIN: 1924

Cylinder number EB0129030
Expire Date: Oct. 29, 2027

Environment: Temperature_ 255 °C

Calibration Report

Humidity: 51  %RH

Zero Span
Status Reference Reading Drift Reference Reading Drifto
(PPB) (PPB) (PPB) (PPB) (PPB) °
Before 0.0 0.1 0.1 400.0 393.2 -1.7
After 0.0 0.0 0.0 400.0 400.0 0.0
Single Point Calibration Chart
500
igg 393.2
= 400.0
@ 350
2 300
'g 250 ———a—— Before
B 200 After
€ 150
100
50 0.1
0 i/
0 00 400
Reference (PPB)

Approved by : Approved Signatory

i ' (Managing Director)




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-046Y

Calibration Certificate

Issued by: Calibration & Test Seclion : Meteorological Instruments Bureau

Date of Issue 10 February, 2022 Curtitication No. 04722
Papc : | of 2

Object : THERMAL ENVIRONMENT MONITOR

Manufacturer : QUEST TECHNCLOGIES

Type - QUESTEMP®32

Serial No. TRJO40011

Customer i Health and Envitech Co.,Lid.

B Ngamwongwan Road, Soi b Bang Khen,

Muang Nonthabur, Monthaburn 11000

Calibration Condition : Temperature 25.1 °C  Barometric Pressure 1009.9 hPa
STANDARD THERMOMETER : Theodor Friedrich : Dry No.B380/94 Wel No. 8389/94
: testo, teslo 645 Serial No. 02848057 Thermoschnaider No.6169 , No.6178

[1-3 Serial 43BE04

Japan Meteorological Agooncy

Calibrated by : wﬂ%a‘*‘ Sl‘?{'d: e S
'3" %"
Mr. lor T-._IIE l.l'
-""

Mechanical Engineer l



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Banpna, Bangkole 10260 Tel. 081-454-2804,0- 23490404

The Result of Calibration

Certification Na.  047/22
10 February, 2022 Page : 2.0f 2
Standard Temperailure Sensor Reading
Temp Dry Bulb Corraction Wel Bulb Corraction Globe Correction
.C lc I'IC #c I.C .C vc
50.12 204 0.02 5.2 -0.08 50.1 0.02
40.24 40.0 0.24 40.1 0.14 400 .24
3041 0.2 0.2 303 11 07 021
2224 22.3 (.06 22.2 S8 it B .16
Calibrated by : [ ] ‘ \
gl wﬁu
Vg e e N U
Mr. A Met rﬁ il fhsiruménts B ll

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumyvit, Bangna, Banglok 10260 Tel. 181454 2R04,0-23499-0469

Calibration Certificate

Issued by: Calibration & Test Section : Melecrological Instruments Bureau

Date of Issue 10 February, 2022 Certitication Mo, (H46/22
Page : 1 of 2

Object : THERMAL ENVIRONMENT MONITOR

Manufacturer : QUEST TECHNOLOGIES

Type : QUESTEMF 32

Serial No. TPJO40012

Customer Health and Envitech Co.,Ltd.

6 Ngamwongwan Road, 5o & Bang Khen,

Muang Monthabur, Nonthaburi 11000,

Calibration Condition : Temperalure 251 °C  Barometric Pressure 1009.9 hPa
STANDARD THERMOMETER ¢ Theadaor Friedrich : Dry No.8390/94 Wet No. 8B389/94
tasto, tesio B45 Sarial Mo, 02848057 Thermoschneider No.B168 |, Np.B17¥8

I'1-3 Serial 43BED4

Japan Meleorological Ageency

2 )
Calibrated by W s;gﬁ;)*/

Mr. Wat

ur\fll'.l%l.'ﬁ: .3;

Mechanical Engineer



THAI METEOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel, 081-451-2804,0-2399-0469

The Result of Calibration

Certilication Mo, (440722

10 February, 2022 Pape : 2 of 2
Standard Temperalure Sensor Reading
Temp, Dry Bulb Correction Wat Bulb Correction fjl-n;::.- i Comection
B e c e °c o e
&0.12 50.0 0.12 503 0.18 s50.0 0.12
40.24 40.3 -0.06 40.5 -0.26 40.3 -0.06
30.41 30.5 .09 0.6 0,149 e i R D.09
22.24 224 0.16 228 178 P 016

Calibrated by :
Aéb\:m\m\ i,

Mr. Watcharapol Subwai Meteok

Mechanical Engineer

e
EF
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TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

cak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02

9435814-5 Fax , (2

PUALIRYN AT 10230 Inafnn 02-9435814-5 Tnaa17 02-9438201

5438201

Sampler Location Date November 1, 2022
Project Site Start Time 02:00 PM
Sampler Number TSP No.1057 Transfer Standard Type Orifice Stop Time 02:15PM
Motor Serial Number TSP No.1057 Calibrator Model 26
Recorder Serial Number Calibrator Serial Number 307N Person Mr.Pasagorn Samol
Plate (Delta H) (A) (X) (1) (Y) Temperature Barometric Start Stop
No. | Pressure Drop Actoss Orifice (inH,0) [AH0PaP)T,Ta] Qstd = (1/m)[(A-b)] | ample Flow Rate Indicatio IC = [[(PalP)(ToTa)] Pressure | Meter Meter
Positive Negative | AH0 ( m¥min ) ( #/min ) ('K ="C+273) (mmHg )
5 15 14 29 1.67680 0.82919 36.0 35.70 303.0 760.0
7 20 18 38 1.94236 0.95735 430 42564 303.0 760.0
10 34 33 6.7 2.56126 1.25648 50.0 4959 303.0 760.0
13 40 39 79 278763 1.36629 55.0 54.54 303.0 760.0
18 55 54 10.9 3.26961 159976 60.0 59.50 303.0 760.0
Linear Regresstion Y ON X : Y=mX + b Average 303.0 760.0
1 [Slope (m) 2,06353( Linear Equation 2 0999555 | petgmmHg) 760.0)
2 |Intercept (b ) -0.03151( Set Point Flow Rate ( X ) (m*/min) 1433 r 09997775 [ TnTP 298.0)
3 |Correlation Coefficient () 0.99993( Final Set Flow Rate = (I) 0 (PalPstd)*(Tstd/Ta) 0.98349835
Result C=(PalPstd)(TstdTa)0.5 0991714853
COMMENT
Andersen Instruments, Inc.
IC (CFM) QstdHC
70.00
60.00
50.00 5
L%
40.00
L d
30.00
20.00
10.00
3
Qstd(m*/min)
0.00
0.00 020 040 0.60 0.80 1.00 120 140 160 1.80 200 22 240
o ﬁt{_- .

Calibrated By




//’/

SERVICE

e

42 1I0UNTT 14 Lon 9 nyIan i

PUALIRYN AT 10230 Inafnn 02-9435814-5 Tnaa17 02-9438201

uiein

Al e

42 Ramsinthen 14 yeak 9, Tha Rang, Bangkhen, Bankok 10230 Tel : 02-9455814-5 Fax | 02-9438201

CO. D

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date October 31, 2022
Project Site Start Time 230PM
Sampler Number TSP No.1067 Transfer Standard Type Orifice Stop Time 245PM
Motor Serial Number TSP No.1067 Calibrator Model 26
Recorder Serial Number Calibrator Serial Number 307N Person Mr.Pasagorn Samol
Plate (Delta H) (A) (X) (1) (Y) Temperature Barometric Start Stop
No. Pressure Drop Across Orfice (inH,0) [AH0PaP)TyTa)] Qstd = (1/m)[(A-b)] ample Flow Rate Indicatio IC = [[(PalPyy)(Ty4Ta)] Pressure Meter Meter
Positive Negative AHQO ( mmin ) ( #/min ) (*K="°C+273) (mmHg )
5 15 14 29 167714 0.82802 36.0 3570 303.0 760.0
7 20 18 38 1.94082 095581 430 42.64 303.0 760.0
10 34 33 6.7 256124 1.25646 50.0 49.59 303.0 760.0
13 40 39 79 27874 1.36607 55.0 54.54 303.0 760.0
18 55 54 10.9 3.26965 1.59976 60.0 59.50 303.0 760.0
Linear Regresstion Y ON X : Y=mX + b Average 303.0 760.0
1 [Slope (m) 2,06353( Linear Equation 2 0.999555 | pgtg(mmHg) 760.)
2 |Intercept (b ) -0.03151 Set Point Flow Rate ( X ) (m*/min) 1.133 r 09997775 | TnTP 298.0)
3 |Correlation Coefficient ( r ) 0.99993) Final Set Flow Rate = (1) 0 (PalPstd)*(Tstd'Ta) 0.98349835
Result C=(PalPstd)'(TstdTa)"0.5 0991714853
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC
70.00
60.00
50.00
id
L%
40.00
A
30.00
20.00
10.00
3 .
Qstd(m®/min)
0.00
0.00 020 040 0.60 0.80 1.00 120 140 160 1.80 200 22 240
. LF. L
Calibrated By ‘,{‘ Hh

Mr.
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PUALIRYN AT 10230 Inafnn 02-9435814-5 Tnaa17 02-9438201

Sampler Location Date November 1, 2022
Project Site Start Time 10:30 AM
Sampler Number TSP No.1069 Transfer Standard Type Orifice Stop Time 10:45 AM
Motor Serial Number TSP No.1069 Calibrator Model 26
Recorder Serial Number Calibrator Serial Number 307N Person Mr.Pasagorn Samol
Plate (Delta H) (A) (X) (1) (Y) Temperature Barometric Start Stop
No. | Pressure Drop Actoss Orifice (inH,0) [AH0PaP)T,Ta] Qstd = (1/m)[(A-b)] | ample Flow Rate Indicatio IC = [[(PalP)(ToTa)] Pressure | Meter Meter
Positive Negative | AH0 ( m¥min ) ( #/min ) ('K ="C+273) (mmHg )
5 15 14 29 1.67421 0.82660 36.0 35.70 303.0 760.0
7 20 18 38 1.94336 0.95703 430 42564 303.0 760.0
10 34 33 6.7 256124 1.25646 50.0 4959 303.0 760.0
13 4.0 39 79 278917 1.36692 55.0 54.54 303.0 760.0
18 55 54 10.9 3.26965 159979 60.0 59.50 303.0 760.0
Linear Regresstion Y ON X : Y=mX + b Average 303.0 760.0
1 [Slope (m) 2,06353( Linear Equation 2 0999555 | petgmmHg) 760.0)
2 |Intercept (b ) -0.03151( Set Point Flow Rate ( X ) (m*/min) 1433 r 09997775 [ TnTP 298.0)
3 |Correlation Coefficient () 0.99993( Final Set Flow Rate = (I) 0 (PalPstd)*(Tstd/Ta) 0.98349835
Result C=(PalPstd)(TstdTa)0.5 0991714853
COMMENT
Andersen Instruments, Inc.
IC (CFM) QstdHC
70.00
60.00
50.00 5
L%
40.00
L d
30.00
20.00
10.00
3
Qstd(m*/min)
0.00
0.00 020 040 0.60 0.80 1.00 120 140 160 1.80 200 22 240
o ﬁt{_- .

Calibrated By



] mm Inctech Metrological Center Co.Ltd.
== I”” H 39/1 Soi 82, Sukhapiban 5 Rd., O ngoen,
L M Saimai, Bangkok 10220, Thailand
Tel. (662) 909-8820 (auto 10 lines) WwWw.imcinstrument.com

Certificate of Calibration

Certificate No. : MC21-2398

Page : 10of2
Customer : Health & Envitech Co.,Ltd.
Address : 77111 M.2 Ngamwongwan Rd., Sci 5, T.Bangkhen, A Muang Nontaburi 11000
Description : Personal Sampler Calibrator Order No. ¢ 336121
Manufacturer : SKC Received date : Dec 01, 2021
Model 1 303 Calibration date : Dec 03, 2021
Serial No. i NiA Environment Condition :
Identification No. : LB-HE-033 Temperature 1 (204-2)°C
Calibration Place : Chemical Laboratory 2 Humidity : (50+/-15) %RH

Calibration Method : Calibration were conducted using In-house calibration procedure CP-MC-004 According to
comparison with Analytical Balance. The calibration methods based on ASTM E542-01,

Reference Standard Instruments :

Instrument Maodel Serial No. Certificate No. Due Date
Analytical Balance AE-FA220 201907106 MM21-2569 Sep 01, 2022
Humidity / Baro / Temp. Data Recorder MH-382SD N/A MT21-4247 Aug 09, 2022
Digital Thermometer EFT-4 EFT42020033 MT21-2968 May 07, 2022

This result of calibration was found accurate as shown on date and place of calibration only.
Traceability : This measurement are traceable to the International System of Unit (SI), through
National Institute of Metrology Thailand [ NIMT )

providing a level of confidence of not less than 95%

Calibrated by 1. Approved by :
Issue date : Dec 03, 2021 ot

This calibration certificate shall not be reproduced other than in full except with the

Rev.02 / Mar 2020 prior written approval of Inctech Metrological Center Co.,Ltd EM-MC-008



= mm Inctech Metrological Center Co.Ltd.
== 1'0- 39/1 Soi 82, Sukhapiban 5 Rd., O ngoen,
= B Saimai, Bangkok 10220, Thailand
Tel. (662) 909-8820 (Auto 10 lines) Wwww.imcinstrument.com

Certificate No. : MC21-2398
Page 20f2
Result Without adjustment
Calibration Point 50, 80, 100, 110 ml
Nominal Standard uuc: ~ Uncertainty
value reading correction of measurement
___{ml) {ml) {ml) (+/-ml)
80 50.0156 0.0156 0.056
80 80.0193 0.0183 0.063
100 100.0256 0.0256 0.063
110 110.0276 0.0276 0.073
UUC* = Unit under calibration
Rev.02 / Mar 2020 -00o0-

FM-MC-008



Wi mm Inctech Metrological Center Co.Ltd.
-I'”- 39/1 Soi 82, Sukhapiban 5 Rd., O ngoen,
= B Saimai, Bangkok 10220, Thailand

Tel. (662) 909-8820 (Auto 10 fines) www.imcinstrument.com

Certificate of Calibration

Certificate No. : MC22-2790
Page : 10f2

Customer ¢ Health & Envitech Co. Ltd

Address ¢ 77111 M.2 Ngamwongwan Rd,, Soi 5, T Bangkhen, A Muang Nontaburi 11000
Description : Personal Sampler Calibrator Order No. : 3486/22
Manufacturer : SKC Received date : Nov 28, 2022
Model : 303 Calibration date : Nov 29, 2022
Serial No. : N/A Environment Condition :
Identification No. : PC-001 Temperature : (204-2)°C
Calibration Place : Chemical Laboratory 2 Humidity : (504/-15) %RH

Calibration Method : Calibration were conducted using In-house calibration procedure CP-MC-004 According to
comparison with Analytical Balance. The calibration methods based on ASTM E542-01.

Reference Standard Instruments :

Instrument Model Serial No. Certificate No. Due Date
Analytical Balance AE-FA220 201907108 MM22-2494 Aug 29, 2023
Humidity / Baro / Temp. Data Recorder MH-382SD N/A MT22-4415 Jul 27, 2023
Digital Thermometer EFT-4 EFT42020033 MT22-3124 May 03, 2023

This result of calibration was found accurate as shown on date and place of calibration only.
Traceability : This measurement are traceable to the International System of Unit (Sl), through
National Institute of Metrology Thailand ( NIMT )

providing a level of confidence of not less than 95%

Calibrated by : Approved by P
Issue date : Nov 29, 2022

This calibration certificate shall not be reproduced other than in full except with the

Rev.02 / Mar 2020 prior written approval of Inctech Metrological Center Co.,Ltd FM-MC-008



mm Inctech Metrological Center Co.Ltd.

fe==1
-Iw- 39/1 Soi 82, Sukhapiban 5 Rd.. O ngoen,
R M Saimai, Bangkok 10220, Thailand

Tel. (662) 909-8820 (Auto 10 lines) Www.imcinstrument.com

Certificate No.
Page
Result ¢ Without adjustment
Calibration Point : 50,90, 100, 110 ml
Nominal Standard uuc* Uncertainty
value reading correction of measurement
(ml) (ml) (ml) (+/-ml)
50 50.0176 0.0176 0.056
90 90.0217 0.0217 0.063
100 100.0269 0.0269 0.063
110 110.0290 0.0290 0.073
UUC* = Unit under calibration
-000-

Rev.02 / Mar 2020

MC22-2790

20f2

FM-MC-008
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Certificate of Calibration

NO. 20220329088

Name of Product: Sound Level Meter
Model: ST-25D
Manufacturer: Scarlet Tech Co., Ltd.
Serial Number: 10340861
Specification: Class 2
Conclusion: Pass

Date of calibration: 2022-03-29

Due Date: 2023-03-28

Calibrated by: j’)’”’" 1,4"’\/

. This report certifies that all calibration equipment used in the test is traceable with the internal ISO9001 procedures and meets
all specification given in the Manual(s) or respectively surpass then, and applies only to the unit identified above.
1. This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification
of all data supplied herein.
Il This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech.

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scarlet-tech.com

Pag.1of 5
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1. Preliminary inspection: OK

2. Type & serial No. of Microphone: AWA14421 — A000158

3. Adjustments to indicated sound levels:
Type of Calibrator_B&K 4231

Sound Pressure Level 94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB.

4. Measuring up limit: 138 dBA.

5. Frequency weighting (Acoustic signal tests for Z weighting, other electric signal tests)
Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency frequency
/Hz A C Z /Hz A C 4
20 -50.9 -6.5 0.2 1000 0.0 0.1 0.0
315 -39.6 -3.1 0.0 2000 1.3 -0.1 0.0
63 -26.2 -0.8 0.0 4000 1.1 -0.7 -0.1
125 -16.2 -0.1 0.0 8000 -1.0 -2.9 -0.1
250 -8.7 0.0 0.0 12500 -4.1 -6.0 -0.1
500 -3.2 0.1 0.0 / / / /
6. Self-generated noise
Microphone installed:__41.6 dBA
Microphone replaced by electrical input signal device
23.2dB (A) 37.3dB (C) 42.4 dB (2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.9
Rate of the S weighting decrease (dB/s) 4.2
Deviation of F&S 0.0

8. Level Linearity (A-weighting at frequency 1 kHz)
(Total measuring range: 33 dBA-138 dBA, frequency 1 kHz):
Reference level range (frequency 1 kHz):

(110 dB Interval

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scarlet-tech.com

Pag. 2 of 5
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Signal 37.0 | 440 | 54.0 | 641 | 74.0 | 84.0 | 94.0 | 104.0 | 114.0 | 124.0 | 134.0
Indicating value | 37 | 440 | 54.0 | 64.1 | 74.1 | 84.1 | 94.0 | 103.9 | 114.0 | 124.2 | 134.1
dB(A)
Full scale 00| 00| 00| 00|01 |01]00]|-01]00]02]| 01
deviation (dB)
Max error at 10 dB Interval 0.2 dB
(2)1 dB Interval
Upper Limit 134.0 135.0 136.0 137.0 138.0
Indicating value 134.1 135.0 136.0 137.1 138.0
dB(A)
Full scale 0.1 0.0 0.0 0.1 0.0
deviation (dB)
Lower Limit 33.0 34.0 35.0 36.0 37.0
Indicating value 33.1 34.1 35.1 36.0 37.0
dB(A)
Full scale 0.1 0.1 0.1 0.0 0.0
deviation (dB)
Max error at 1 dB- 10 dB Interval 0.2 dB
9. Tone burst response (A Weighting)
Single Toneburst Toneburst response /dB
duration /ms LaFmax-La Lasmax-La Lae-La Laeqr-LA
500 -0.1 -4.0 -3.1 -7.0
200 -10 75 70 -70
2 -180 271 271 71
0.25 271 / 361 -71
10. Overload indication: Pass
Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scarlet-tech.com
Pag.3 of 5
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11. C-weighting peak sound level

(LCpeak-LC)/dB

Number of Nominal Reference level .
cycles in test frequency of test range tolerance limits
! signals qsigna\I//Hz : Reference + class 2/dB
4dB low of upper difference
limit
one 31.5 3.0 2.5 +3.0
one 500 3.6 35 +2.0
one 8000 3.5 3.4 +3.0
Positive half
cycle 500 22 2.3 +2.0
negative half
cycle 500 22 2.3 +2.0
12. Statistical analysis function
Indicated sound level of sweep signal maximum: _120 dB
Sweep amplitude:_40 dB
Measurement period:__60 s; Measurement duration:_180 s
(dB)
Index
SLM Reading Expected Reading Deviation
LAeq 110.4 110.4 0.0
L5 118.0 118.0 0.0
L10 116.0 116.0 0.0
L50 99.9 100.0 -0.1
L90 84.0 84.0 0.0
L95 82.0 82.0 0.0

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scarlet-tech.com

Pag. 4 of 5
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13. SD card function: Pass
References:
IEC 61672-1:2013 Electroacoustics-Sound Level Meters - Part 1: Specifications

IEC 61260-1:2014 Electroacoustics-Octave-band and fractional-octave-band filters - Part 1:
Specifications

IEC 61252:2017 Electroacoustics-Specifications for personal sound exposure meters

Environment conditions:

Air temperatura: 20 °C Relative humidity: _55 % Static pressure: 102.2 kPa

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scarlet-tech.com
Pag. 5 of 5


mailto:info@scarlet.com.tw

% SCARLET | TECH

Certificate of Calibration

NO. 20220402095

Name of Product: Sound Level Meter
Model: ST-25D
Manufacturer: Scarlet Tech Co., Ltd.
Serial Number: 10340866
Specification: Class 2
Conclusion: Pass

Date of calibration: 2022-04-02

Due Date: 2023-04-01

Calibrated by: j“;’w\' lﬂ’”/

I This report certifies that all calibration equipment used in the test is traceable with the internal ISO9001 procedures and meets
all specification given in the Manual(s) or respectively surpass then, and applies only to the unit identified above.
1. This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification
of all data supplied herein.
1. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech.

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scarlet-tech.com
Pag.1of5
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1. Preliminary inspection: OK

2. Type & serial No. of Microphone: AWA14421 — A000189

3. Adjustments to indicated sound levels:
Type of Calibrator B&K 4231

Sound Pressure Level 94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB.

4. Measuring up limit: 138 dBA.

5. Frequency weighting (Acoustic signal tests for Z weighting, other electric signal tests)

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frec}llilezncy A c Z frec;tl,_llezncy A c >
20 -50.9 -6.5 0.1 1000 0.0 0.0 0.0
315 -39.7 -3.1 0.2 2000 1.2 -0.1 0.0
63 -26.3 -0.8 0.1 4000 1.0 -0.8 0.0
125 -16.2 -0.2 0.0 8000 -1.0 -2.9 0.0
250 -8.7 0.0 0.0 12 500 -4.1 -6.0 -0.1
500 -3.3 0.0 0.0 / / / /
6. Self-generated noise
Microphone installed:__39.1 dBA
Microphone replaced by electrical input signal device
23.7dB (A) 37.2dB (C) 42.9 dB (2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.0
Rate of the S weighting decrease (dB/s) 4.3
Deviation of F&S 0.0

8. Level Linearity (A-weighting at frequency 1 kHz)
(Total measuring range: 33 dBA-138 dBA, frequency 1 kHz):
Reference level range (frequency 1 kHz):

(110 dB Interval

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scarlet-tech.com

Pag.2 of 5
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Signal 370 | 440 | 540 | 641 | 74.0 | 84.0 | 94.0 | 104.0 | 114.0 | 124.0 | 134.0
Indicating value | 37 | 440 | 54.0 | 64.1 | 74.0 | 84.1 | 94.0 | 103.9 | 114.0 | 124.2 | 134.1
dB(A)
Full scale 00|00 | 00| 00|00/ 01| 00]|-01]00]02] 01
deviation (dB)
Max error at 10 dB Interval 0.2 dB
(2)1 dB Interval
Upper Limit 134.0 135.0 136.0 137.0 138.0
Indicating value 134.1 135.0 136.0 137.1 138.0
dB(A)
Full scale 0.1 0.0 0.0 0.1 0.0
deviation (dB)
Lower Limit 33.0 34.0 35.0 36.0 37.0
Indicating value 33.1 34.0 35.1 36.1 37.0
dB(A)
Full scale 0.1 0.0 0.1 0.1 0.0
deviation (dB)
Max error at 1 dB- 10 dB Interval 0.2 dB
9. Tone burst response (A Weighting)
Single Toneburst Toneburst response /dB
duration /ms LaFmax-La Lasmax-La Lae-La Laegr-LA
500 -0.1 -4.0 -3.1 -7.0
200 10 75 70 -70
2 -180 271 271 71
0.25 271 / 361 71
10. Overload indication: Pass
Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scarlet-tech.com
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11. C-weighting peak sound level

(LCpeak-LC)/dB
Number of Nominal Reference level .
cycles in test frequency of test range tolerance limits
' signals signal/Hz Reference  class 2/dB
4dB low of upper difference
limit
one 31.5 3.0 2.5 +3.0
one 500 3.6 3.5 +2.0
one 8000 35 3.4 +3.0
Positive half
cycle 500 23 2.3 +2.0
negative half 4
cycle 500 23 2.3 +2.0
12. Statistical analysis function
Indicated sound level of sweep signal maximum: _120 dB
Sweep amplitude:__40 dB
Measurement period:__60 s; Measurement duration:_180 s
(dB)
Index
SLM Reading Expected Reading Deviation
LAeq 110.4 110.4 0.0
L5 118.0 118.0 0.0
L10 116.0 116.0 0.0
L50 99.9 100.0 -0.1
L90 84.0 84.0 0.0
L95 82.0 82.0 0.0

Scarlet Tech Co., Ltd.

4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan

info@scarlet.com.tw / www.scarlet-tech.com
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13. SD card function: Pass
References:
IEC 61672-1:2013 Electroacoustics-Sound Level Meters - Part 1: Specifications

IEC 61260-1:2014 Electroacoustics-Octave-band and fractional-octave-band filters - Part 1:
Specifications

IEC 61252:2017 Electroacoustics-Specifications for personal sound exposure meters

Environment conditions:

Air temperatura: _20 °C Relative humidity: _55 % Static pressure: 102.2 kPa

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scarlet-tech.com
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Certificate of Calibration

NO. 20220329094

Name of Product: Sound Level Meter
Model: ST-25D
Manufacturer: Scarlet Tech Co., Ltd.
Serial Number: 10340867
Specification: Class 2
Conclusion: Pass

Date of calibration: 2022-03-29

Due Date: 2023-03-28

Calibrated by: j“;’WV lﬂ’“/

I This report certifies that all calibration equipment used in the test is traceable with the internal ISO9001 procedures and meets
all specification given in the Manual(s) or respectively surpass then, and applies only to the unit identified above.
1. This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification
of all data supplied herein.
1. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech.

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scarlet-tech.com
Pag.1of5
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1. Preliminary inspection: OK

2. Type & serial No. of Microphone: AWA14421 — A000176

3. Adjustments to indicated sound levels:
Type of Calibrator B&K 4231

Sound Pressure Level 94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB.

4. Measuring up limit: 138 dBA.

5. Frequency weighting (Acoustic signal tests for Z weighting, other electric signal tests)

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency frequency
IHz A c z IHz A c z
20 -50.7 -6.4 0.3 1000 0.0 0.0 0.0
315 -39.8 -3.2 0.1 2000 1.2 -0.1 0.0
63 -26.3 -0.8 0.1 4000 1.0 -0.8 0.0
125 -16.3 -0.2 0.0 8000 -1.0 -2.9 0.0
250 -8.7 0.0 0.0 12500 -4.1 -6.0 -0.1
500 -3.3 0.0 0.0 / / / /
6. Self-generated noise
Microphone installed:__39.6 dBA
Microphone replaced by electrical input signal device
22.7 dB (A) 36.1dB (C) 41.7 dB (2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 34.9
Rate of the S weighting decrease (dB/s) 4.3
Deviation of F&S 0.0

8. Level Linearity (A-weighting at frequency 1 kHz)
(Total measuring range: 33 dBA-138 dBA, frequency 1 kHz):
Reference level range (frequency 1 kHz):

(110 dB Interval

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scarlet-tech.com
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Signal 370 | 440 | 54.0 | 64.1 | 74.0 | 84.0 | 94.0 | 104.0 | 114.0 | 124.0 | 134.0
Indicating value | 374 | 440 | 540 | 64.1 | 741 | 84.1 | 940 | 103.9 | 114.0 | 124.2 | 134.1
dB(A)
Full scale 00|00 | 00| 00| 01|01 ]|00]|-01]00]02] 01
deviation (dB)
Max error at 10 dB Interval 0.2 dB
(2)1 dB Interval
Upper Limit 134.0 135.0 136.0 137.0 138.0
Indicating value 134.1 135.0 136.0 137.1 138.0
dB(A)
Full scale 0.1 0.0 0.0 0.1 0.0
deviation (dB)
Lower Limit 33.0 34.0 35.0 36.0 37.0
Indicating value 33.1 34.1 35.1 36.0 37.0
dB(A)
Full scale 0.1 0.1 0.1 0.0 0.0
deviation (dB)
Max error at 1 dB- 10 dB Interval 0.2 dB
9. Tone burst response (A Weighting)
Single Toneburst Toneburst response /dB
duration /ms LaFmax-La Lasmax-La Lae-La Laegr-LA
500 -0.1 -4.0 -3.1 -7.0
200 -10 75 70 70
2 -180 271 271 71
0.25 272 / 361 71

10. Overload indication: Pass

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scarlet-tech.com
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11. C-weighting peak sound level

(LCpeak-LC)/dB
Number of Nominal Reference level .
cycles in test frequency of test range tolerance limits
' signals signal/Hz Reference + class 2/dB
4dB low of upper difference
limit
one 31.5 3.1 2.5 +3.0
one 500 3.6 3.5 +2.0
one 8000 35 3.4 +3.0
Positive half
cycle 500 23 2.3 +2.0
negative half 4
cycle 500 22 2.3 +2.0
12. Statistical analysis function
Indicated sound level of sweep signal maximum: _120 dB
Sweep amplitude:__40 dB
Measurement period:__60 s; Measurement duration:_180 s
(dB)
Index
SLM Reading Expected Reading Deviation
LAeq 110.4 110.4 0.0
L5 118.0 118.0 0.0
L10 116.0 116.0 0.0
L50 99.9 100.0 -0.1
L90 84.0 84.0 0.0
L95 82.0 82.0 0.0

Scarlet Tech Co., Ltd.

4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan

info@scarlet.com.tw / www.scarlet-tech.com

Pag.4 of 5



mailto:info@scarlet.com.tw

% SCARLET | TECH

13. SD card function: Pass
References:
IEC 61672-1:2013 Electroacoustics-Sound Level Meters - Part 1: Specifications

IEC 61260-1:2014 Electroacoustics-Octave-band and fractional-octave-band filters - Part 1:
Specifications

IEC 61252:2017 Electroacoustics-Specifications for personal sound exposure meters

Environment conditions:

Air temperatura: _20 °C Relative humidity: _55 % Static pressure: 102.2 kPa

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scarlet-tech.com
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Certificate of Calibration

NO. 20220329095

Name of Product: Sound Level Meter
Model: ST-25D
Manufacturer: Scarlet Tech Co., Ltd.
Serial Number: 10340868
Specification: Class 2
Conclusion: Pass

Date of calibration: 2022-03-29

Due Date: 2023-03-28

Calibrated by: j’)’w\' 1,4"’\/

I This report certifies that all calibration equipment used in the test is traceable with the internal ISO9001 procedures and meets
all specification given in the Manual(s) or respectively surpass then, and applies only to the unit identified above.
1. This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification
of all data supplied herein.
1. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech.

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scarlet-tech.com
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1. Preliminary inspection: OK

2. Type & serial No. of Microphone: AWA14421 — A000120

3. Adjustments to indicated sound levels:
Type of Calibrator B&K 4231

Sound Pressure Level 94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB.

4. Measuring up limit: 138 dBA.

5. Frequency weighting (Acoustic signal tests for Z weighting, other electric signal tests)
Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frec}llilezncy A c Z frec;tl,_llezncy A c >
20 -50.9 -6.5 0.1 1000 0.0 0.1 0.0
315 -39.7 -3.0 0.2 2000 1.3 -0.1 -0.1
63 -26.2 -0.8 0.0 4000 11 -0.7 -0.1
125 -16.2 -0.1 0.0 8000 -1.0 -2.9 -0.1
250 -8.7 0.0 0.0 12500 -4.0 -5.9 -0.1
500 -3.2 0.1 0.0 / / / /
6. Self-generated noise
Microphone installed:__39.6 dBA
Microphone replaced by electrical input signal device
23.3dB (A) 35.4dB (C) 42.7 dB (2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 34.9
Rate of the S weighting decrease (dB/s) 4.3
Deviation of F&S 0.0

8. Level Linearity (A-weighting at frequency 1 kHz)
(Total measuring range: 33 dBA-138 dBA, frequency 1 kHz):
Reference level range (frequency 1 kHz):

(110 dB Interval

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scarlet-tech.com
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Signal 370 | 440 | 54.0 | 64.1 | 74.0 | 84.0 | 94.0 | 104.0 | 114.0 | 124.0 | 134.0
Indicating value | 374 | 440 | 540 | 64.1 | 74.1 | 84.0 | 940 | 103.9 | 114.0 | 124.2 | 134.1
dB(A)
Full scale 00|00 | 00| 00| 01| 00]00]|-01]00]02] 01
deviation (dB)
Max error at 10 dB Interval 0.2 dB
(2)1 dB Interval
Upper Limit 134.0 135.0 136.0 137.0 138.0
Indicating value 134.1 135.0 136.0 137.1 138.0
dB(A)
Full scale 0.1 0.0 0.0 0.1 0.0
deviation (dB)
Lower Limit 33.0 34.0 35.0 36.0 37.0
Indicating value 33.1 34.1 35.0 36.0 37.0
dB(A)
Full scale 0.1 0.1 0.0 0.0 0.0
deviation (dB)
Max error at 1 dB- 10 dB Interval 0.2 dB
9. Tone burst response (A Weighting)
Single Toneburst Toneburst response /dB
duration /ms LaFmax-La Lasmax-La Lae-La Laegr-LA
500 -0.1 -4.0 -3.1 -7.0
200 -10 75 70 70
2 -180 271 271 71
0.25 271 / 361 71

10. Overload indication: Pass

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scarlet-tech.com
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11. C-weighting peak sound level

(LCpeak-LC)/dB
Number of Nominal Reference level .
cycles in test frequency of test range tolerance limits
' signals signal/Hz Reference  class 2/dB
4dB low of upper difference
limit
one 31.5 3.1 2.5 +3.0
one 500 3.6 3.5 +2.0
one 8000 35 3.4 +3.0
Positive half
cycle 500 23 2.3 +2.0
negative half 4
cycle 500 22 2.3 +2.0
12. Statistical analysis function
Indicated sound level of sweep signal maximum: _120 dB
Sweep amplitude:__40 dB
Measurement period:__60 s; Measurement duration:_180 s
(dB)
Index
SLM Reading Expected Reading Deviation
LAeq 110.4 110.4 0.0
L5 118.0 118.0 0.0
L10 116.0 116.0 0.0
L50 99.9 100.0 -0.1
L90 84.0 84.0 0.0
L95 82.0 82.0 0.0

Scarlet Tech Co., Ltd.

4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan

info@scarlet.com.tw / www.scarlet-tech.com
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13. SD card function: Pass
References:
IEC 61672-1:2013 Electroacoustics-Sound Level Meters - Part 1: Specifications

IEC 61260-1:2014 Electroacoustics-Octave-band and fractional-octave-band filters - Part 1:
Specifications

IEC 61252:2017 Electroacoustics-Specifications for personal sound exposure meters

Environment conditions:

Air temperatura: _20 °C Relative humidity: _55 % Static pressure: 102.2 kPa

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 106, Taiwan
info@scarlet.com.tw / www.scarlet-tech.com
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Certificate of Calibration

Name of Product:
Model:
Manufacturer:
Serial Number:
Specification:

Conclusion:

Date of calibration:

Due Date;

NO. 20220329007

Sound Level Meter

5T-25D

Scarlet Tech Co., Ltd.

10340882

Class 2

Pass

_2022-03-29

2023-03-28

Calibrated by:

I, This report certifies that all calibration equipment used in the test is traceable with the Internal 1509001 procedures and meets
all specification given in the Manual{s) or respectively surpass then, and applies only to the unit identified above.
I This certificate is produced with advanced equipment & procedures which permit comprehensive guality assurance verification

of all data supplied hersin,

1] This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech,

Scarlet Tech Co., Ltd.

4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taigel Clty 108, Tatwan

infoifiscarat.com tw | www scardet-lech,com
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1. Preliminary inspection: QK
2. Type & serial No. of Microphone: AWA14421 — A000160
3. Adjustments to indicated sound levels:
Type of Calibrator_B&K 4231
Sound Pressure Level 94.0 dB
Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB,
4. Measuring up limit: 138 dBa,

5. Frequency weighting (Acoustic signal tests for Z weighting, other electric signal tests)

Nominal Frequency weighting /dB |  Nominal Frequency weighting / dB
fre:?r:._llazncy s & i fracmincy 3 5 5
20 -50.7 -6.3 0.3 1000 0.0 0.0 0.0
35 -39.6 3.1 0.1 2000 12 -0.1 0.0
63 -26.3 -0.9 0.1 4000 1.0 -0.7 0.0
125 -16.2 -0.2 0.0 8000 -1.0 -2.9 0.0
250 8.7 0.0 0.0 12500 -4.1 -6.0 0.1
500 -3.3 0.0 0.0 / / / /
6. Self-generated noise

Microphone installed: 41.8  dBA

Microphone replaced by electrical input signal device

L 23.1dB (A) 36.6B (C) 43.6dB (2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.0
Rate of the S weighting decrease (dB/s) 4.3
Deviation of F&S 0.0

8. Level Linearity (A-weighting at frequency 1 kHz)
(Total measuring range: 33 dBA- 138 dBA, frequency 1 kHz):
Reference level range (frequency 1 kHz):

(1)10 dB Interval

Scarlet Tech Co., Ltd.
4F-3, Mo, 347 , HePing E Rd, 2nd Sec, DaAn District, Talpei City 106, Taiwan
Infs@scartal.com tw / www.scanat-tech.com
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Signal 37.0 | 440 | 540 | 64.0 | 74.0 | 84.0 | 94.0 | 104.0 | 114.0 | 124.0 | 134.0
Indicating value | 37 | 440 | 54.0 | 64.0 | 74.0 | 84.1 | 94.0 | 103.9 | 1140 124.2 | 134.1
dB(A)
Full scale 00 |00 | 00|00 |00 01| 00| 01|00/ 02/ 01
deviation (dB)
Max error at 10dB Interval 0.2 dB
(2)1 dB Interval
Upper Limit 134.0 135.0 136.0 137.0 138.0
Indicating value 134.1 135.2 136.2 137.2 138.0
dB(A)
Full scale 0.1 0.2 0.2 0.2 0.0
deviation (dB)
Lower Limit 33.0 34.0 35.0 36.0 37.0
Indicating value 33.2 34.1 35.1 36.1 37.0
dB(A)
Full scale 0.2 0.1 0.1 0.1 0.0
deviation (dB)
Max error at 1 dB- 10 dB Interval 0.2 dB
9. Tone burst response (A Weighting)
Single Toneburst Toneburst response /dB
Guration /ms Larmax=-La Lasmas-La Lag-La Lasqr-La
500 0.1 -4.0 3.1 7.0
200 10 75 70 70
2 -180 2711 271 71
0.25 272 / 362 71

10. Overload indication: Pass

Scarlet Tech Co., Ltd.
4F-3, Mo, 347 , HePing E Rd, 2nd Sec, Dafn District, Taipei City 106, Taiwan
infofscarat.com tw /| www.scadat-tech.com
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11. C-weighting peak sound level

(LCpeak-LC)/dB
Mumber of Mominal Reference level soleianie lifnits
i:'rclrj.'s in test frequ_En:'gr of test range paference . class 2/dB
signals signal/Hz difference ’
4dB low of upper e
limnit
one 31.5 3.1 2.5 +3.0
one 500 3.6 3.5 +2.0
one 8000 3.5 3.4 +3.0
Positive half
cycle 500 2.2 24 +2.0
"Egi:'r;‘: hallf 500 22 24 +2.0
12, Statistical analysis function
Indicated sound level of sweep signal maximum: _120 dB
Sweep amplitude;_40 dB
Measurement period:_60 s; Measurement duration:_180 s
(dB)
Index
SLM Reading Expected Reading Deviation
LAeq 110.4 110.4 0.0
L5 118.0 118.0 0.0
L10 116.0 116.0 0.0
LS50 99.9 100.0 -0.1
L90 84.0 84.0 0.0
L95 82.0 82.0 0.0

Scarlet Tech Co., Ltd.

4F-3, Mo, 347 , HePing E Rd, 2nd Sec, Dadn District. Taipel City 106, Taiwan
infofscaniat.com.tw | www.scaret-tech.com
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13, 5D card function: Pass
References:
IEC 61672-1:2013 Electroacoustics-Sound Level Meters - Part 1: Specifications

|EC 61260-1:2014 Electroacoustics-Octave-band and fractional-octave-band filters - Part 1:
Specifications

IEC 61252:2017 Electroacoustics-Specifications for personal sound exposure meters

Environment conditions:

Airtemperatura: _20_°C Relative humidity: _55 % Static pressure: _102.2 kPa

Scarlet Tech Co., Ltd.

4F-3. No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taipei City 108, Talwan
infoi@scarel.com.tw /| www. scaret-lach.com
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Certificate of Calibration

NO. 20220329010

Name of Product: Sound Level Meter
Maodel: 5T-25D
Manufacturer: Scarlet Tech Co., Ltd.
Serial Number; 10340885
Specification: Class 2
Conclusion: Pass

Date of calibration: 2022-03-29

Due Date: 2023-03-28

Calibrated by:

| This report certifies that all calibration equipment used in the test ks traceabls with the internal IS09001 procedures and meets
all specification given in the Manual(s) or respectively surpass then, and applies only to the unit identified above.
In. This certificate is produced with advanced equipment & proceduras which permit comprehensive quality assurance verification
of all data supplied herein
. This certificate of calibration shall not be reproduced except in full, without writtan permission of the Scarlet Tech.

Scarlet Tech Co., Ltd.
4F-3, No. 347 , HePing E Rd, 2nd Sec, Daan District, Taipei City 106, Taiwan
infoi@scariet.com.tw | www.scanet-lech.com
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1. Preliminary inspection: OK

2. Type & serial No. of Microphone: AWA14421 — ADD0161

3. Adjustments to indicated sound levels:

Type of Calibrator B&K 4231

Sound Pressure Level_94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB.
4. Measuring up limit: 138 dBA.

5. Frequency weighting (Acoustic signal tests for Z weighting, other electric signal tests)

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
fracmaz ncy A c > frm} ;ezncy = s >

20 -50.8 -6.3 0.4 1000 0.0 0.0 0.0

5 -39.6 -3.1 0.1 2000 1.2 -0.1 0.0
63 -26.3 -0.8 0.0 4000 1.0 -0.8 0.0

125 -16.2 -0.2 0.0 8000 -1.0 -2.9 0.0

250 -8.7 0.0 0.0 12500 -4.1 -6.0 0.1
500 -3.3 0.0 0.0 / / / /

6. Self-generated noise
Microphone installed: 40,2 dBa

Microphone replaced by electrical input signal device

23.7dB (A) 37.4dB (C) 42.8dB (2)

7. F&S Weighting

Rate of the F weighting decrease (dB/s) 349
Rate of the 5 weighting decrease (dB/s) 4.3
Deviation of F&S 0.0

8. Level Linearity (A-weighting at frequency 1 kHz)
(Total measuring range: 33 dBA- 138 dBA, frequency 1 kHz):
Reference level range (frequency 1 kHz):

(1)10 dB Interval

Scarlet Tech Co., Ltd,
4F-3, No. 347 , HePing E Rd, 2nd Sec, DaAn Distrct, Taipai City 106, Takwan
infosffscanat. com tw / www.scarlet-tech.com
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Signal 37.0 | 440 | 54.0 | 64.0 | 74.0 | 84.0 | 940 |104.0 | 114.0 | 124.0 | 134.0
indicating value | 37 | 44.0 | 540 | 64.0 | 74.0 | 84.1 | 94.0 | 103.0 | 114.0 | 124.2 | 134.1
dB(A)
Full scale
00 | 00 | 00 | 0.0 | 0.0 | 0.1 . A ; . .
deviation (dB) 9 _— N 0.0 - L
Max error at 10 dB Interval 0.2 dB
(2)1 dB Interval
Upper Limit 134.0 135.0 136.0 137.0 138.0
Nicating velo 134.1 135.2 136.2 137.2 138.0
dB(A)
Full scale 0.1 0.2 0.2 0.2 0.0
deviation (dB)
Lower Limit 33.0 34.0 35.0 36.0 37.0
Indicating value 33.2 34.0 35.1 36.1 37.0
dB(A)
Full scale 0.2 0.0 0.1 0.1 0.0
deviation (dB)
Max error at 1 dB- 10 dB Interval __ 0.2 dB
9. Tone burst response (A Weighting)
Single Toneburst Toneburst response /dB
/
duration /ms Lﬂqu'L.ﬂ Lﬂ.smu"l-.t Lae-La Ll.qT'LA
500 -0.1 -4.0 -3.1 -7.0
200 -10 75 70 70
2 -180 271 271 71
0.25 271 / 361 71

10. Overload indication:

Scarlet Tech Co., Ltd.

Pass

4F-3, Mo. 347 | HePing E Rd, 2nd Sec, DaAn District Taipei City 106, Taiwan
InfeEscaniot.com. tw /| www.scaret-tech.com
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11. C-weighting peak sound level

(LCpeak-LC)/dB
Mumber of Nominal Reference level
cles in test frequency of test range toterance limits
ki signals signal/Hz Rgference o class 2
adB low of upper difference
limit
ane 31.5 3.1 2.5 +3.0
one 500 35 35 +2.0
one 8000 3.0 34 +3.0
Positive half
+
cycle 500 22 2.4 +2.0
negative half
cycle 500 22 24 +2.0
12. Statistical analysis function
Indicated sound level of sweep signal maximum: _120 dB
Sweep amplitude: 40 dB
Measurement period:_60 s; Measurement duration: 180 s
(dB)
Index
SLM Reading Expected Reading Deviation
LAeq 110.4 110.4 0.0
LS 118.1 118.0 0.1
L10 116.1 116.0 0.1
L50 99.9 100.0 -0.1
L90 84.0 84.0 0.0
L95 82.0 82.0 0.0

Scarlet Tech Co., Ltd.

4F-3, Mo, 347 . HePing E Rd, 2nd Sec, DaAn District, Taipal City 106, Taiwan
infof@scarial.com.iw | www.scadet-lech.com
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13. 5D card function: Pass
References:
IEC 1672-1:2013 Electroacoustics-Sound Level Meters - Part 1: Specifications

IEC 61260-1:2014 Electroacoustics-Octave-band and fractional-octave-band filters - Part 1:
Specifications

IEC 61252:2017 Electroacoustics-Specifications for personal sound exposure meters

Environment conditions:

Air temperatura: _20 °C Relative humidity: 55 ‘% Static pressure:  102.2 kPa

Scarlet Tech Co., Ltd.

4F-3, No, 347 , HePing E Rd, 2nd Sec, Datn District, Talpai City 108, Taman
info@scariat.com. e | www.scadet-tech.cam
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Certificate of Calibration

NO. 20220325011
Name of Product: Sound Level Meter
Maodel: 5T-25D
Manufacturer: Scarlet Tech Co,, Ltd.
Serial Number: 10340886
Specification: Class 2
Conclusion: Pass
Date of calibration: 2022-03-29
Due Date: 2023-03-28

Calibrated by:

I This repart certifies that all calibration eguipment used in the test is traceable with the internal 15089001 procedures and meets
ill specification given in the Manual(s) or respectively surpass then, and applies only to the unit identified above
1. This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification
of all data supplied herein
., This certificate of calibration shall not be reproeduced except in full, without writtan permission of the Scarlet Tech

Scarlet Tech Co,, Ltd.
4F-3, No. 347 , HePing E Rd, Znd Sec, DaAn District, Taipel City 106, Talwan
info@scaretcom.tw | wew_scanst-tech.com
Pag.1aof S
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1. Preliminary inspection: 0K
2, Type & serial No. of Microphone: AWA14421 — ADDD164
3. Adjustments to indicated sound levels:
Type of Calibrator_B&K 4231
Sound Pressure Level_94.0 dB
Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB.
4. Measuring up limit: 138 dBA.

5. Frequency weighting (Acoustic signal tests for Z weighting, other electric signal tests)

Nominal Frequency weighting / dB MNominal Frequency weighting / dB
frec}l.lille;ncy A G 3 fm?nincy === 5 5

20 -51.0 -6.5 0.1 1000 0.1 0.1 -0.1

3.5 -39.7 -3.2 0.0 2000 13 -0.1 0.1

-26.2 -0.8 0.0 4000 11 -0.7 -0.1

125 -16.2 -0.1 0.0 8000 -0.9 -2.8 -0.1

250 -8.6 0.1 -0.1 12500 -4.0 5.9 -0.1
I 500 -3.2 0.1 -0.1 / f / /

6. Self-generated noise
Microphone installed:_ 41.2  dBA

Microphone replaced by electrical input signal device

23.7 dB (A) 38.1dB (C) 42.3dB (Z)

7. F&S Weighting

Rate of the F weighting decrease (dB/s) 35.0
Rate of the 5 weighting decrease (dB/s) 4.5
Deviation of F&S 0.0

8. Level Linearity (A-weighting at frequency 1 kHz)
(Total measuring range: 33 dBA - 138 dBA, frequency 1 kHz):
Reference level range (frequency 1 kHz):

(1)10 dB Interval

Scarlet Tech Co., Ltd.

4F-3. Mo. 347 , HePing E Rd, 2nd Sec, DaAn District, Talped City 106, Tahwan
infof@scarel.com.tw / www.scaraet-tech.com
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Signal 370 | 440 | 540 | 640 | 74.0 | 840 | 940 | 104.0 | 114.0 | 124.0 | 134.0
Indicating value | 370 | 440 | 54.0 | 64.0 | 74.0 | 84.1 | 940 |103.9 | 114.0 | 124.2 | 134.1
dB(A)
Full scale
00 | 00 | 00 | 00 | 00 |01 ]| 00 | -0.1 ; 0.2 ;
deviation (dB) i 01
Max errorat 10dB Interval 0.2 dB
(2)1 dB Interval
Upper Limit 134.0 135.0 136.0 137.0 138.0
Indicating value 134.1 135.2 136.2 137.2 138.0
dB(A)
Full scale 0.1 0.2 0.2 0.2 0.0
deviation (dB)
Lower Limit 33.0 34.0 35.0 36.0 37.0
Indicating value 33.2 34.1 35.1 36.1 37.0
dB(A)
Full scale 0.2 0.1 0.1 0.1 0.0
deviation (dB)
Max error at 1 dB- 10 dB Interval __ 0.2 dB
9. Tone burst response (A Weighting)
Single Toneburst Toneburst response /dB
duration /ms Larmas-La Lasmax-La Lage-La Lasgr-La
500 -0.1 -4.0 -3.1 -7.0
200 10 75 70 70
2 -180 271 271 71
0.25 271 / 361 7.1

10. Overload indication: Pass

Scarlet Tech Co., Ltd.

4F-3, Mo, 347 , HePing E Rd, 2nd Sec, DaAn District Taipsi City 106, T&wan
infofiscariat.com tw | www. scarel-tech.com
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11. C-weighting peak sound level

(LCpeak-LC)/dB
Number of Nominal Reference level tileranie Tt
qrcir.es in test frenurenw of test range Referaiice . class 2/dB
signals signal/Hz diff
4dB low of upper srenee
limit
one 31.5 s 0 25 +3.0
one 500 36 3.5 +2.0
one 8000 3.3 3.4 +3.0
Positive half
cycle 500 2.3 2.4 +2.0
negative half
cycle 500 2.2 2.4 +2.0
12. Statistical analysis function
Indicated sound level of sweep signal maximum: _120 dB
Sweep amplitude: 40 dB
Measurement period:_60 s; Measurement duration: 180 s
(dB)
Index
SLM Reading Expected Reading Deviation
LAeq 110.4 110.4 0.0
LS 118.1 118.0 0.1
L10 116.1 116.0 0.1
LSO 99.9 100.0 -0.1
L90 84.0 84.0 0.0
LS5 82.0 82.0 0.0

Scarlet Tech Co., Ltd.

4F-3, Mo, 347 , HePing E Rd. 2nd Sec, DaAn District, Taipei City 106, Taiwan

infogpscanot.com.tw / www.scaret-tech com
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13. 5D card function: Pass
References:
IEC 61672-1:2013 Electroacoustics-Sound Level Meters - Part 1: Specifications

IEC 61260-1:2014 Electroacoustics-Octave-band and fractional-octave-band filters - Part 1:
Specifications

IEC 61252:2017 Electroacoustics-Specifications for personal sound exposure meters

Environment conditions:

Airtemperatura: _20 °C Relative humidity: 55 % Static pressure: 102.2 kPa

Scarlet Tech Co., Ltd.

4F-3. No. 347 , HePing E Rd, 2nd Sec, DaAn District, Taiped City 108, Taiwan
infoffscarat.com.tw | www,scadet-lach.com
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INNOVATIVE INSTRUMENT CALIBRATION LAB
PNNOVATIVE INSTRUMENT CO,, LTD. HEAD OFFICE
INMNOVATIVE

T30 MO0 13, 201 SUNTINAKORN 11 TAMBON BANG KAED,

‘III[I

iy Bwluafied Busngane 41ha ACCREDITED

TR
CALIBFATION LABCHRATONTY
AC-2961

AMPHOE BARNG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-3860-1 FAX: (66)0-21 16-T 140

Certificate of Calibration
Customer
Name : Health & Envitech Co.,Lid. Certificate No : 22-ACT-18]
Address : 6 Ngamwongwan Road, Soi 5, Bang Khen, Mueang Nonthaburi, Request No : Req-2022-0522

MNonthaburi | 1000

Unit Under Calibration Details

Measurement item : Acoustic Calibrator Class : 2
Manufacturer : CASELLA Range : 114 dB/ 1000 Hz
Model : CEL-110/2 Intrument Status :  Used
Serial Number : 067846

ID 5=

Calibration Environment and Details

Temperature :(23£2°C)

Humidity : (50 £20%RH )

Barometric Pressure : (1013 £10.0 hPa )

Received Date : 7 March 2022

Calibration Date : 11 March 2022

Location of Calibration : LAB | Acoustic

Calibration Procedure  : In-house method CP-ACT-02 based on IEC 60942:2017 Electroacoustics - Sound calibrators

Reference Standard Model Serial Number Traceable Due Calibration
Sound Calibrator AC-300 AC-300001087 EE1 25 May 2022

THD Multimeter 2015 1047765 NIMT 2 February 2023

Traceability : This certificate providoes traceability of measurement to recognized national standard, and to the

realization of the intemational System of Units (S1).

Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k=2, providing a level of

confidence approximately 95 %.

Calibrated By : fe- Approved By : nq,-?m
_r.. - —— =
Service Calibration Engincer Calibration Engineer Supervisor
Issue Date : 11 March 2022

The resislis rebated only to the item calibrated, The certificate shall oot be reproduced except in full, withous writen approval of the Innovative Instnsment Co., Lid.

FM-TO8-ACT-02 Rev.00 sue date 010719
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Certificate No ; 22-ACT-18]

Request No : Reg-2022-0522

Sound pressure level Calibration Results : Without Adjustment
Calibration Range Without Adjusiment (dB) Adjustment (dB) Uncertainty | Acceptance limit
(dB) Measured Error Measured Error { =dB) Class 2 ( + dRB)

114 dB / 1000 Hz 113.99 -0.01 . = 0.11 0.40

Frequency of Sound pressure level

Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
{Hz) Measured (Hz) | Error (%) | Measured (Hz) | Error (%) (= %) Class 2 ( + %)
114 dB / 1000 Hz 1000.00 0.00 r : 0.10 1.7

Total Harmonic Distortion plus Noise of Sound pressure level (THD+N %)

Calibration Range Without Adjustment Adjustment Uncertainty | Acceptance limit
(Hz) Measured (%) Measured (%) (£ %) Class 2 (£ %)
114 dB / 1000 Hz 2.21 . 0.40 3.0
Note :

= Acceptance fimit was [ECG0942:201 7 Class |
- The calibration results exclude the calibrutor pressure correction

- The calibration results exclude the microphone volume correction

End of Calibration

The results relnsed onby 1o the item calibrated. The centificate shall not be reproduced except in full. without writien approval of the Inmovative lnsmument Co., Lul

FM-T0B-ACT-02 Rev.00 Issue date 01,/07/19
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Certificate of Calibrator

for ST-120 Sound Calibrator

No. ___ 20210923J169

Name of Product Sound Calibrator
Type ST-120
Serial Number ST120C0239E
Specification Class 1
Date 2022/03/15

1. Outside OK
2.Sound Pressure Level : _ 9402dB;11406dB
3. Frequency __ 999.30Hz

Environment conditions :
Air temperature : 26 c
Relative humidity : 65 %
MM: 100.5‘ kPa
Scarlet Tech Co., Ltd.

4F-3, No. 347, HePing E Rd, 2nd Sec, DaAn District, Talpel City 106, Talwan
E-mail: info@scarletcomtw  www.scarlet-tech.com
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SCARLET | TECEH

CERTIFICATE OF CALIBRATION

NO. 20221215040

Name of Product: Sound Level Meter
Model: ST-11D
Serial Number: 820371
Specification: Class 1
Conclusion: Pass

Date of calibration: 2022-12-15
Due Date: 2023-12-14

i L

Calibrated by:

I This report certifies that all calibration equipment used in the test is traceable with the internal ISO9001 procedures and meets all specification given in the
Manual(s) or respectively surpass then, and applies only to the unit identified above.
Il This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.
I, This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. Preliminary inspection:  OK

2. Type & serial No. of Microphone: AWA14425-54875 4. Measuring up limit: 140 dBA

3. Adjustments to indicated sound levels: 5. Frequency weightings (Acoustic signal tests for Z weighting, other
Type of Calibrator_B&K 4231 electric signal tests. )
Sound Pressure Level_94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A C 7 frequency /Hz A C 7
10 -71.0 -14.6 -0.2 1000 0.0 0.0 -0.1
20 -50.3 -6.1 0.4 2000 0.1 0.0 0.0
31.5 -39.5 -3.0 -0.2 4000 1.3 -0.1 0.0
63 -26.2 -0.8 -0.1 8000 1.2 -0.7 0.0
125 -16.1 0.2 0.0 12500 5.6 -7.8 0.0
250 -8.6 0.0 0.0 16000 -11.7 -13.7 0.1
500 -3.2 0.0 0.0 20000 -23.8 -25.9 -0.6




6. Self-generated noise

Microphone replaced by electrical input signal device

8.1dB(A) 8.7 dB(C) 13.4 dB(2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.2
Rate of the S weighting decrease (dB/s) 4.3
Deviation of F&S 0.0

8. Level Linearity (A-weighting at frequency 1 kHz)

Reference sound level 90.0 dB

Max error at 10dB steps upper reference sound level -0.1 dB

Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB

Max error at 10dB steps below reference sound level 0.1 dB

Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB

9. Tone burst response (A Weighting) :

Toneburst response /dB
Single Toneburst duration /ms
Larmax-La Lasmax-La Lag-La Laeqt-La
500 0.0 -4.0 -2.9 -7.0
200 -1.0 -7.4 -6.9 -7.0
50 -18.0 -26.9 -26.9 -7.0
10 -27.2 / -36.0 -7.0
10. Peak C sound level (500Hz) :
Cycle One cycle nominal value Positive half nominal value Negative half nominal value
LCpeak-LC(dB) 3.5 3.5 23 2.3 2.4

11. Overload indication: _Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 112.8 dB

Sweep amplitude: 40 dB

Scan cycle time: 60 S; Measurement period: 180 S.




Theoretical calculated
Items Measured value/dB Error/dB
value/dB

LAeq,T 103.2 103.2 0.0
L5 110.8 110.8 0.0
L10 108.8 108.8 0.0
L50 92.9 92.8 0.1
L90 76.9 76.8 0.1
L95 75.0 74.9 0.1

Uncertainty of measurement results: 0.4 dB (k=2)

Environment conditions:
Air temperature: _20 °C
Relative humidity: __ 60 %
Static pressure: 101.8 kPa
References:

IEC 61672-3 Sound Level Meters Part 3: Periodic tests
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SCARLET | TECEH

CERTIFICATE OF CALIBRATION

NO. 20221215041

Name of Product: Sound Level Meter
Model: ST-11D
Serial Number: 820372
Specification: Class 1
Conclusion: Pass

Date of calibration: 2022-12-15
Due Date: 2023-12-14

i L

Calibrated by:

I This report certifies that all calibration equipment used in the test is traceable with the internal ISO9001 procedures and meets all specification given in the
Manual(s) or respectively surpass then, and applies only to the unit identified above.
Il This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.
I, This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. Preliminary inspection:  OK

2. Type & serial No. of Microphone: AWA14425-52842 4. Measuring up limit: 140 dBA

3. Adjustments to indicated sound levels: 5. Frequency weightings (Acoustic signal tests for Z weighting, other
Type of Calibrator_B&K 4231 electric signal tests. )
Sound Pressure Level_94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A C 7 frequency /Hz A C z
10 -71.1 -14.6 -0.2 1000 0.0 0.0 -0.1
20 -50.3 -6.1 -0.4 2000 0.1 0.0 0.0
31.5 -39.5 -3.0 -0.2 4000 1.3 -0.1 0.0
63 -26.2 -0.8 -0.1 8000 1.2 -0.7 0.0
125 -16.2 -0.2 0.0 12500 -5.8 -7.8 0.0
250 -8.6 0.0 0.0 16000 -11.7 -13.6 0.1
500 -3.2 0.0 0.0 20000 -23.8 -25.8 -0.6




6. Self-generated noise

Microphone replaced by electrical input signal device

9.6 dB(A) 10.4 dB(C) 14.5 dB(2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.2
Rate of the S weighting decrease (dB/s) 4.2
Deviation of F&S 0.0

8. Level Linearity (A-weighting at frequency 1 kHz)

Reference sound level 90.0 dB

Max error at 10dB steps upper reference sound level -0.1 dB

Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB

Max error at 10dB steps below reference sound level 0.1 dB

Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB

9. Tone burst response (A Weighting) :

Toneburst response /dB
Single Toneburst duration /ms
Larmax-La Lasmax-La Lag-La Laeqt-La
500 0.0 -4.0 -2.9 -7.0
200 -1.0 -7.4 -6.9 -7.0
50 -18.0 -26.9 -26.9 -7.0
10 -27.1 / -36.0 -7.0
10. Peak C sound level (500Hz) :
Cycle One cycle nominal value Positive half nominal value Negative half nominal value
LCpeak-LC(dB) 34 3.5 23 2.4 2.3 2.4

11. Overload indication:

Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 112.8 dB

Sweep amplitude: 40 dB

Scan cycle time: 60 S; Measurement period: 180 S.



Theoretical calculated
Items Measured value/dB Error/dB
value/dB

LAeq,T 103.2 103.2 0.0
L5 110.8 110.8 0.0
L10 108.8 108.8 0.0
L50 92.9 92.8 0.1
L90 76.9 76.8 0.1
L95 75.0 74.9 0.1

Uncertainty of measurement results: 0.4 dB (k=2)

Environment conditions:
Air temperature: _20 °C
Relative humidity: __ 60 %
Static pressure: 101.8 kPa
References:

IEC 61672-3 Sound Level Meters Part 3: Periodic tests
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SCARLET | TECEH

CERTIFICATE OF CALIBRATION

NO. 20221215043

Name of Product: Sound Level Meter
Model: ST-11D
Serial Number: 820376
Specification: Class 1
Conclusion: Pass

Date of calibration: 2022-12-15
Due Date: 2023-12-14

i L

Calibrated by:

I This report certifies that all calibration equipment used in the test is traceable with the internal ISO9001 procedures and meets all specification given in the
Manual(s) or respectively surpass then, and applies only to the unit identified above.
Il This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.
I, This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. Preliminary inspection:  OK

2. Type & serial No. of Microphone: AWA14425-52146 4. Measuring up limit: 140 dBA

3. Adjustments to indicated sound levels: 5. Frequency weightings (Acoustic signal tests for Z weighting, other
Type of Calibrator_B&K 4231 electric signal tests. )
Sound Pressure Level_94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A C 7 frequency /Hz A C z
10 -71.1 -14.6 0.1 1000 0.0 0.0 -0.1
20 -50.4 6.2 0.3 2000 0.0 0.0 0.1
31.5 -39.4 -3.0 -0.3 4000 1.3 -0.2 -0.1
63 -26.2 0.8 0.1 8000 1.1 0.7 0.1
125 -16.2 -0.2 -0.1 12500 -5.8 -7.8 0.0
250 -8.7 0.0 -0.1 16000 -11.7 -13.2 0.1
500 -3.2 0.0 -0.1 20000 -23.5 -25.8 -0.6




6. Self-generated noise

Microphone replaced by electrical input signal device

9.5 dB(A) 10.1 dB(C) 14.6 dB(2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.2
Rate of the S weighting decrease (dB/s) 4.2
Deviation of F&S 0.0

8. Level Linearity (A-weighting at frequency 1 kHz)

Reference sound level 90.0 dB

Max error at 10dB steps upper reference sound level -0.1 dB

Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB

Max error at 10dB steps below reference sound level 0.1 dB

Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB

9. Tone burst response (A Weighting) :

Toneburst response /dB
Single Toneburst duration /ms
Larmax-La Lasmax-La Lag-La Laeqt-La
500 0.0 -4.0 -2.9 -7.0
200 -1.0 -7.4 -6.9 -7.0
50 -18.0 -26.9 -26.9 -7.0
10 -27.2 / -36.0 -7.0
10. Peak C sound level (500Hz) :
Cycle One cycle nominal value Positive half nominal value Negative half nominal value
LCpeak-LC(dB) 3.5 3.5 23 2.4 2.3 2.4

11. Overload indication:

Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 112.8 dB

Sweep amplitude: 40 dB

Scan cycle time: 60 S; Measurement period: 180 S.



Theoretical calculated
Items Measured value/dB Error/dB
value/dB

LAeq,T 103.2 103.2 0.0
L5 110.8 110.8 0.0
L10 108.8 108.8 0.0
L50 92.9 92.8 0.1
L90 76.9 76.8 0.1
L95 75.0 74.9 0.1

Uncertainty of measurement results: 0.4 dB (k=2)

Environment conditions:
Air temperature: _20 °C
Relative humidity: __ 60 %
Static pressure: 101.8 kPa
References:

IEC 61672-3 Sound Level Meters Part 3: Periodic tests
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SCARLET | TECEH

CERTIFICATE OF CALIBRATION

NO. 20221215044

Name of Product: Sound Level Meter
Model: ST-11D
Serial Number: 820377
Specification: Class 1
Conclusion: Pass

Date of calibration: 2022-12-15
Due Date: 2023-12-14

i L

Calibrated by:

I This report certifies that all calibration equipment used in the test is traceable with the internal ISO9001 procedures and meets all specification given in the
Manual(s) or respectively surpass then, and applies only to the unit identified above.
Il This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.
I, This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.
1. Preliminary inspection:  OK

2. Type & serial No. of Microphone: AWA14425-50891 4. Measuring up limit: 140 dBA

3. Adjustments to indicated sound levels: 5. Frequency weightings (Acoustic signal tests for Z weighting, other
Type of Calibrator_B&K 4231 electric signal tests. )
Sound Pressure Level_94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A C 7 frequency /Hz A C z
10 -71.1 -14.6 -0.1 1000 0.0 0.0 -0.1
20 -50.3 -6.1 -0.2 2000 0.1 0.1 0.0
31.5 -39.3 -2.9 0.0 4000 1.4 -0.1 0.0
63 -26.1 -0.8 0.0 8000 1.2 -0.7 0.0
125 -16.1 -0.1 0.0 12500 -5.8 -7.8 0.0
250 -8.6 0.1 0.0 16000 -11.3 -13.6 0.0
500 -3.1 0.1 0.0 20000 -23.5 -25.8 -0.6




6. Self-generated noise

Microphone replaced by electrical input signal device

7.3 dB(A) 7.8 dB(C) 14.8 dB(2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.2
Rate of the S weighting decrease (dB/s) 4.4
Deviation of F&S -0.1

8. Level Linearity (A-weighting at frequency 1 kHz)

Reference sound level 90.0 dB

Max error at 10dB steps upper reference sound level -0.1 dB

Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB

Max error at 10dB steps below reference sound level 0.1 dB

Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB

9. Tone burst response (A Weighting) :

Toneburst response /dB
Single Toneburst duration /ms
Larmax-La Lasmax-La Lag-La Laeqt-La
500 0.0 -4.0 -2.9 -7.0
200 -1.0 -7.4 -6.9 -7.0
50 -18.1 -26.9 -26.9 -7.0
10 -27.2 / -36.0 -7.0
10. Peak C sound level (500Hz) :
Cycle One cycle nominal value Positive half nominal value Negative half nominal value
LCpeak-LC(dB) 3.5 3.5 2.4 2.3 2.4

11. Overload indication: _Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 112.8 dB

Sweep amplitude: 40 dB

Scan cycle time: 60 S; Measurement period: 180 S.




Theoretical calculated
Items Measured value/dB Error/dB
value/dB

LAeq,T 103.2 103.2 0.0
L5 110.8 110.8 0.0
L10 108.8 108.8 0.0
L50 92.9 92.8 0.1
L90 76.9 76.8 0.1
L95 75.0 74.9 0.1

Uncertainty of measurement results: 0.4 dB (k=2)

Environment conditions:
Air temperature: _20 °C
Relative humidity: __ 60 %
Static pressure: 101.8 kPa
References:

IEC 61672-3 Sound Level Meters Part 3: Periodic tests
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SCARLET | TECEH

CERTIFICATE OF CALIBRATION

NO. 20221215045

Name of Product: Sound Level Meter
Model: ST-11D
Serial Number: 820378
Specification: Class 1
Conclusion: Pass

Date of calibration: 2022-12-15
Due Date: 2023-12-14

i L

Calibrated by:

I This report certifies that all calibration equipment used in the test is traceable with the internal ISO9001 procedures and meets all specification given in the
Manual(s) or respectively surpass then, and applies only to the unit identified above.
Il This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.
I, This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. Preliminary inspection:  OK

2. Type & serial No. of Microphone: AWA14425-52493 4. Measuring up limit: 140 dBA

3. Adjustments to indicated sound levels: 5. Frequency weightings (Acoustic signal tests for Z weighting, other
Type of Calibrator_B&K 4231 electric signal tests. )
Sound Pressure Level_94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A C 7 frequency /Hz A C z
10 -71.1 -14.5 -0.1 1000 0.0 0.0 -0.1
20 -50.3 -6.2 -0.3 2000 0.0 0.0 -0.1
31.5 -39.4 -3.0 -0.3 4000 1.3 -0.2 -0.1
63 -26.2 -0.9 -0.1 8000 1.1 -0.7 -0.1
125 -16.2 -0.2 -0.1 12500 -5.9 -7.8 0.0
250 -8.6 0.0 -0.1 16000 -11.6 -13.7 0.1
500 -3.2 0.0 -0.1 20000 -23.8 -25.8 -0.6




6. Self-generated noise

Microphone replaced by electrical input signal device

9.1 dB(A) 10.7 dB(C) 15.0 dB(2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.2
Rate of the S weighting decrease (dB/s) 4.4
Deviation of F&S 0.0

8. Level Linearity (A-weighting at frequency 1 kHz)

Reference sound level 90.0 dB

Max error at 10dB steps upper reference sound level -0.1 dB

Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB

Max error at 10dB steps below reference sound level 0.1 dB

Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB

9. Tone burst response (A Weighting) :

Toneburst response /dB
Single Toneburst duration /ms
Larmax-La Lasmax-La Lag-La Laeqt-La
500 0.0 -4.0 -2.9 -7.0
200 -1.0 -7.4 -6.9 -7.0
50 -18.1 -26.9 -26.9 -7.0
10 -27.2 / -36.0 -7.0
10. Peak C sound level (500Hz) :
Cycle One cycle nominal value Positive half nominal value Negative half nominal value
LCpeak-LC(dB) 3.5 3.5 2.4 2.3 2.4

11. Overload indication: _Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 112.8 dB

Sweep amplitude: 40 dB

Scan cycle time: 60 S; Measurement period: 180 S.




Theoretical calculated
Items Measured value/dB Error/dB
value/dB

LAeq,T 103.2 103.2 0.0
L5 110.8 110.8 0.0
L10 108.8 108.8 0.0
L50 92.9 92.8 0.1
L90 76.9 76.8 0.1
L95 75.0 74.9 0.1

Uncertainty of measurement results: 0.4 dB (k=2)

Environment conditions:
Air temperature: _20 °C
Relative humidity: __ 60 %
Static pressure: 101.8 kPa
References:

IEC 61672-3 Sound Level Meters Part 3: Periodic tests
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SCARLET | TECEH

CERTIFICATE OF CALIBRATION

NO. 20221215046

Name of Product: Sound Level Meter
Model: ST-11D
Serial Number: 820379
Specification: Class 1
Conclusion: Pass

Date of calibration: 2022-12-15
Due Date: 2023-12-14

i L

Calibrated by:

I This report certifies that all calibration equipment used in the test is traceable with the internal ISO9001 procedures and meets all specification given in the
Manual(s) or respectively surpass then, and applies only to the unit identified above.
Il This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.
I, This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.
1. Preliminary inspection:  OK

2. Type & serial No. of Microphone: AWA14425-51126 4. Measuring up limit: 140 dBA

3. Adjustments to indicated sound levels: 5. Frequency weightings (Acoustic signal tests for Z weighting, other
Type of Calibrator_B&K 4231 electric signal tests. )
Sound Pressure Level_94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A C 7 frequency /Hz A C z
10 -71.1 -14.5 -0.1 1000 0.0 0.0 -0.1
20 -50.3 -6.1 -0.3 2000 0.1 0.0 0.0
31.5 -39.4 -2.9 0.0 4000 1.3 -0.1 0.0
63 -26.1 -0.8 -0.1 8000 1.2 -0.7 0.0
125 -16.1 -0.2 0.0 12500 -5.8 -7.8 0.0
250 -8.6 0.0 0.0 16000 -11.3 -13.6 0.1
500 -3.2 0.1 0.0 20000 -23.2 -25.8 -0.6




6. Self-generated noise

Microphone replaced by electrical input signal device

9.6 dB(A) 10.4 dB(C) 15.7 dB(2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.2
Rate of the S weighting decrease (dB/s) 4.4
Deviation of F&S -0.1

8. Level Linearity (A-weighting at frequency 1 kHz)

Reference sound level 90.0 dB

Max error at 10dB steps upper reference sound level -0.2 dB

Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB

Max error at 10dB steps below reference sound level 0.1 dB

Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB

9. Tone burst response (A Weighting) :

Toneburst response /dB
Single Toneburst duration /ms
Larmax-La Lasmax-La Lag-La Laeqt-La
500 0.0 -4.0 -2.9 -7.0
200 -1.0 -7.4 -6.9 -7.0
50 -18.2 -26.9 -26.9 -7.0
10 -27.2 / -36.0 -7.0
10. Peak C sound level (500Hz) :
Cycle One cycle nominal value Positive half nominal value Negative half nominal value
LCpeak-LC(dB) 34 3.5 2.4 2.4 2.3 2.4

11. Overload indication: _Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 112.8 dB

Sweep amplitude: 40 dB

Scan cycle time: 60 S; Measurement period: 180 S.




Theoretical calculated
Items Measured value/dB Error/dB
value/dB

LAeq,T 103.2 103.2 0.0
L5 110.8 110.8 0.0
L10 108.8 108.8 0.0
L50 92.9 92.8 0.1
L90 76.9 76.8 0.1
L95 75.0 74.9 0.1

Uncertainty of measurement results: 0.4 dB (k=2)

Environment conditions:
Air temperature: _20 °C
Relative humidity: __ 60 %
Static pressure: 101.8 kPa
References:

IEC 61672-3 Sound Level Meters Part 3: Periodic tests
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SCARLET | TECEH

CERTIFICATE OF CALIBRATION

NO. 20221215047

Name of Product: Sound Level Meter
Model: ST-11D
Serial Number: 820380
Specification: Class 1
Conclusion: Pass

Date of calibration: 2022-12-15
Due Date: 2023-12-14

i L

Calibrated by:

I This report certifies that all calibration equipment used in the test is traceable with the internal ISO9001 procedures and meets all specification given in the
Manual(s) or respectively surpass then, and applies only to the unit identified above.
Il This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein.
I, This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. Preliminary inspection:  OK

2. Type & serial No. of Microphone: AWA14425-49249 4. Measuring up limit: 140 dBA

3. Adjustments to indicated sound levels: 5. Frequency weightings (Acoustic signal tests for Z weighting, other
Type of Calibrator_B&K 4231 electric signal tests. )
Sound Pressure Level_94.0 dB

Equivalent Free-field Sound Level (reference environment conditions) 93.8 dB

Nominal Frequency weighting / dB Nominal Frequency weighting / dB
frequency /Hz A C 7 frequency /Hz A C z
10 -71.1 -14.5 -0.1 1000 0.0 0.0 -0.1
20 -56.0 -8.2 -0.3 2000 0.1 0.0 0.0
31.5 -39.4 -2.9 0.0 4000 1.3 -0.1 0.0
63 -26.1 -0.8 -0.1 8000 1.2 -0.8 0.0
125 -16.1 -0.2 0.0 12500 -5.8 -7.8 0.0
250 -8.6 0.1 0.0 16000 -11.7 -13.7 0.1
500 -3.2 0.1 0.0 20000 -23.8 -25.8 -0.6




6. Self-generated noise

Microphone replaced by electrical input signal device

10.3 dB(A) 11.3 dB(C) 16.2 dB(2)
7. F&S Weighting
Rate of the F weighting decrease (dB/s) 35.2
Rate of the S weighting decrease (dB/s) 4.4
Deviation of F&S -0.1

8. Level Linearity (A-weighting at frequency 1 kHz)

Reference sound level 90.0 dB

Max error at 10dB steps upper reference sound level -0.1 dB

Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0 dB

Max error at 10dB steps below reference sound level 0.1 dB

Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB

9. Tone burst response (A Weighting) :

Toneburst response /dB
Single Toneburst duration /ms
Larmax-La Lasmax-La Lag-La Laeqt-La
500 0.0 -4.0 -2.9 -7.0
200 -1.0 -7.4 -6.9 -7.0
50 -18.2 -26.9 -26.9 -7.0
10 -27.1 / -36.0 -7.0
10. Peak C sound level (500Hz) :
Cycle One cycle nominal value Positive half nominal value Negative half nominal value
LCpeak-LC(dB) 34 3.5 2.4 2.4 2.3 2.4

11. Overload indication: _Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 112.8 dB

Sweep amplitude: 40 dB

Scan cycle time: 60 S; Measurement period: 180 S.




Theoretical calculated
Items Measured value/dB Error/dB
value/dB

LAeq,T 103.2 103.2 0.0
L5 110.8 110.8 0.0
L10 108.8 108.8 0.0
L50 92.9 92.8 0.1
L90 76.9 76.8 0.1
L95 75.0 74.9 0.1

Uncertainty of measurement results: 0.4 dB (k=2)

Environment conditions:
Air temperature: _20 °C
Relative humidity: __ 60 %
Static pressure: 101.8 kPa
References:

IEC 61672-3 Sound Level Meters Part 3: Periodic tests
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SERVICE . i o :
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r_H:p:;t .Ell;nuslc-lal |:_'|::: _3:1-:';-‘ 42 Raminthea 14 veak 9, The Rang. Bangkhen, Bankok 10230 Tel ; 02-9435814-5 Fax | 02-9438201
Calibration Certificate
Date of Issue 01 November 2022 Page: 1of2
Object Wind speed and wind direction

Manufacture NRG Instruments

Type Sensor : NRG 40C, 200P
Serial No Basic Datalogger : 309017846
Customer Health & Envitech CO..Ltd.

6 Ngamwongwan Soi 5, Tumbon Bangkhen, Muangnontaburi, Nontaburi 11000

Calibration Condition : Temperature 25.2 °C Barometric Pressure 1012.8 hPa
NATIONAL STANDARD WIND TUNNEL : Thermal Anemometer 642 S/N 91563
: HOOK GAGE NO 1425 : Wind Aloft Plotting Board
N.L.S.T. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION
: Theodor Friedrich : Dry No. 8390/94 Wet No.
STANDARD THERMOMETER 8389/94
: Thermoschneider No. 918802
STANDARD BAROMETER : Digital Barometer Vaisaia Type RTB220 No. V1220015

e o=
Calibrated by : ~ ©
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mmervice oo, uro, 42 Raminthea 14 veak 9, The Rang. Bangkhen, Bankok 10230 Tel ; 02-9433814-3 Fax : 03-9438201

The Result of Calibration

Date of Issue 01 November 2022 Page: 2of2
Standard HOOK GAGE NO 1425 TESTED ANEMOMETER
Ultrasonic Pressure Vacuum Pressure Pressure |Correction Velocity | Correction
Anemometer m/sec inches inches hPa hPa hPa m/sec m/sec

1.00 - - - - - 0.9 0.10
3.02 - - - - - 29 0.12
5.04 - - - - - 4.8 0.24
7.03 - - - - - 6.8 0.23
9.01 - - - - - 8.7 0.31
11.03 - - - - - 10.7 0.33
13.01 - - - - - 12.5 0.51
15.03 - - - - - 14.1 0.93
17.05 - - - - - 16.4 0.65
20.02 - - - - - 19.1 0.92

Wind Aloft Plotting Board.
US. DEPARTMENT OF COMMERCE WEATHER BUREAU
WIND DIRECTION TESTED WIND DIRECTION
0 0
90 90
180 180
270 270
Calibrated by : ~ o,
o‘\(“"{ o=
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«.NEeedISS  sampling Probe and Pitot Validation

Sam m Equ nt Information Vallbration Conditions and Equipmant
Probe Sheat Apex 1 in, 40 Digital Calipoers CO-154PX
Probe Number W1909261 Referance No. Az2070181
Pitot tube Number ABEDS Digital Inclinometer BASELINE
Pitot tube Type S Type 48 Inc. Reference No. FE| 12-1057
Validation method Standard Probe 1 in. and Temperatute 250 "Ci3
142 in. Sampling Nozzie Barometric Pressure 758 mm Hg

Sampling Probe Validation with Tune up

Crnal o [z Measure and Alinment with 172" Sampling Nozzle 12.7 mm }
: E— i —
Mercianialle -
LA b foeed] Maasured Siandard Range
5 Dy = Wk DO
. L= 2.13 cm. { 1.905 cm. or 304 In, )
: Ly= 4.95 cm, {50Bem. or20in, )
e =i s e il .
: D, = 0.957 em {3din. )
TEL : .
: £ ':1-1'1-“-:1- s :::-:::“ e 0 L1 Breheeati
AlD; = 1178 em. (1.05P,/DysA £15)
Pitot Tube Validations and Engles measurement Result
& : Measure Result afer Maintansnce and Adjustable
Pg Size Standard Range
i
rul a = 020 =107
!
tu:_" By = nseon*® 55
P, Size
PR ; 8]
[ ShEhen gt o & o £ 107
3 &z
B = nan* =5
—\W \I Engies measurement Calculated Result Standard Range
B ey ., s
. = a ? W= -550 * -0.220 em W o< 008cm( 132in, )
z
ry ¥ = | rd Z= <400 * -0.158 cm Z=0032em(18in )
Y - 1Y copp— . v -
! L] o

Can be use 0.84 for Cp(s) f the fypa of face-opareng misaipnment show abowe with ol @fect ine base ine value of Cpis)  Salong as standard range

A ome

Appproved By 12 Jul 22

Validation By %“‘I’"‘ "[):
f

S needgiss

Needies Supply Instrument Co.,Ltd.



Sy ﬂeeOISS Console Sensor Audit QA Sheet

Meter Console Information (UUT) Calibration Conditions Reference Devices
Modal #: XC-572-0v Pbar (mm. Hg): 764.3 TC Simulator Model: CC-VTR-SH
Serial # 1204012 Humidity (%) 52.7 Reference #: 91108269
Units: Medtric Amb. Temp. ("C): 247 Baromater Model: 369307
Altitude (m): 18 Reference # EBARODIALSPED
Carrected Pbar (mm. Hg): 764.2 Digital Pressure Calibrator Model: 718 30G
Reference #; 9543013
Audit Data
_Pont | Temp | i | Swok | Probe | Oven | Fiwr | E i s
o C C ' 6 °C Pass/Fail
Ambient || _24.7 25 | 24 25 25 24 24 PASS
ce Water | 0 1 0 0 0 0 0 PASS
Audit Data
Reference point | Reteence | Console IH_ Jorton kit Siatus®

Wacuum

Vacuwm
: A

Calibrate By: ?f.}t?;,..pp Appproved By: /%/ Date: 12 Jul 22

Notes

“Far Jwl bl et e e $oTeencs Sshesen fenl B0 PRI TRBNEE AU S e than &4 T 1] 0 dor i hermacnepiss ascasl 109 T8 ABCK s PIouEe et shiuid ba e Sien 1 5 aSeoose lergeataon fam tha
‘wlereren inadisg and Se et Rermcoups whol shautd Be ks than 2°F |1 °C) fam the iefsrencs ssasing (P& Mo 7 Gachon 5 3 srd EPA Mathod 8 Gaeons @8 1 T8 1 4 8

FFor eiid tenl timstn P mEmmem Gfeencs Setwesn (07500 AN rEineecs baomelic presaurs imadings shauid be ewe than 10 m s 78 mm gy (EPA Metred | Sectoe 8 8 T
'Far vH il ot [t S drerencs Detwesn CORSM BN (RNIN0E FBDUA TeB0gn shoud Be e than § 5 = iy (13 8 v g

| ettty that te above ThenmeoDuls St ieo artd Vet Sermcrs e catraing Snd gabied 0 scenBarcs 485 U5 EPA Weirads CFA 4% Pga Al

8 Neediss

Neediss Supply Instrument Co. Ltd.



s,Neediss Console Sensor Calibration Data Sheet

Console Information Calibration Conditions Reference Devices

Model #: XC-572-0V Pbar (mm. Hgy _ 784.3 TC Simulator Model: CC-VTR-5H
Seral # 1204012 Hurmidily (%). __ 52.7 Refarance & 091108269
Units: __ Metric Tamb ("Cl__ 2486 Barometar Modal; 738330
Type: Corr, Pbar {mm. Hg). _ 764 2 Reference # EBARODIALSPED1
“English” Digital Pressure Calibrator Model; 718

Reference #: 3891001

Pressure Gauge [ Manometer Calibration Data

]

1 -200.000 0.0 -200.0 PASS

2 -150.000 0.0 -150.0 PASS

a -100.000 0.0 -100.0 PASS

4 -B0.000

5 -50.000

& 0.000

7 50.000

] 80,000

[] 100.000

10 150.000

1 200.000

# mm K20

1 -200.000 0.0 -200.0 PASS

2 -150.000 0.0 -150.0 PASS

3 -100.000 0.0 -100.0 PASS

4 -B0.000 oo -A0.0 PASS

5 -50.000 oo -50.0 PASS

& 0.000 00 00 PASS

T 50.000 50,0 L] PASS

B 80.000 80.0 0.0 PASS

] 100.000 100.0 0.0 PASS

10 150.000 150.0 0.0 PASS

1 200.000 2000 0.0 PASS
P Dverall Audit Slatus FASS

Calibrate By : 2 Appproved By %‘ Date: 12 Jul 22

Notes

! Suggesied miwmem reference poses ans 10 (0 100, 200 300 500 700 GO0 f 00 V500 TG00 F) can des A o
*For vake leat reauns, the manmum STarancs Setwean mmesalum s rabtrence raatrgs shoulkd be iess ihan £8 4 °F (&3 T} for all Pwemocoupian secapl for the Iack imTmacsuple which) o
b i P 10 5% BDaSiute emgeraiure fnom e reference readeg and 1ha Bol Iharmatsusie which shoud 56 leas than £2°F (21 'C) kom P reference meading (EPA Mathod 2, Section 8 3 and
* Do it cnangs fhis Gas valus. o 1§ riinad bassd on o from Sul F48 . e o of his sheal undis “Taibrasen Condtions™
! Anpoiute mrmpeEiune SMerance and ot formulis are caicutaied Based oe Lei mg roen il CR 81 ihe 10p of Sy sReet weder Meler Congele infarmatian”
! For wakd st reste, i masemuim dflarence Seteaan consols Bnd relavence DAMMAING R AeRENGE Whousk Se leas P o0 1 n Hg 83 5 me Hg) [EPA Method 5, Sectan 8§ 1 1)
¥ For vl L rRldlE e manmum délarencn befwsen condols Bnd ralerancs vacuu readege should e eee than #0.3 @ Hg (412 5 mim Hg)
! Fior wilhet inst resuns. the masimum dferance Sebeaan consce gnd felerence yecuwn reacings shoud be less thar 1008 in M0 121 35 mm S00, ar 8% ot lul scaks
carmly thal the above Tharmecaapls Sansom were cakbrated in accomdance with US EPG Methods 2 and &, TFS #0 Part 80

SNeedIss

Neediss Supply Instrument Co..Lid



soNeegiss Certificate of Calibration

Method 5 Console Sensor Calibration - Metric Units

Console Information Calibration Conditions rence Devices
Model & XC-572-00V Poar (mm. Hg) TEd 3 TC Calibrator Noded; CC-VTR-5H
Seral & 1204012 Hummidity (%) 527 Refarance & 091108289
Units;  Metric Tamb ("C): 248 Barometer Model: 736830
Elevation (m) 18 Referance # EBARODIALSPEQT
Corr, Poar (mm. Hg): 7642 Pressure Model, 718 306G

Reference & 8543013

Temperature DI:_[_::I_l]r Faﬁhmﬂun Data

o T C *c c TG C 4 ' PassFail
1 18 17 17 17 18 -17 17 PASS
2 38 38 37 38 38 a7 37 PASS
3 83 83 a3 95 a5 93 93 PASS
4 148 148 149 151 151 148 148 PASS
5 260 259 250 262 262 250 259 PASS
] ar 371 371 373 74 an an PASS
7 482 482 482 484 484 481 481 PASS
a8 593 593 583 585 585 593 583 PASS
g 818 816 8186 818 819 815 815 PASS
10 1038 1038 1036 1041 1041 1038 1039 PASS
PASS
" Cveran Aucit Status
NIST Reference Thermocouple ID: 12702001
LG il B oo W
[ " *C c

Ice Water 1 0.1 0 0.04%

Ambignf 2 24.6 25 0.08%

Maximurm’ 0.08%

Statees PASS

Informal VIO SANTIOCOUTAL 11 A0 T i EFA Stinands, ane S Ao b UART 35 87 RG] ERTERE T SMEVE A

Calibrate By ; %—m 7) Appproved By: %’ Date: 12 Jul 22

Notes

" Suggasted, minemum refarence ponts e 10 (2, 100, 200, 300, 500, 700 SO0 1103 1500 1000 “F). cam el for mom

For yui Imal 1mauitn. T mammim SlEEnce bt | s tuall drige ehoukd be e Ban 254 F (13 °C) for il thermooouples ot for the sisck hemmoosspls which shoeid be less than =1.9%
imgiie emparaiue Im D ieference readng aad ihe sl hamoonipls whch should b les thes «2°F {11 *C) froms the selstenos isading (EPA Wsthod 2. Secton 51 and EPA Method 5, Sechons 81 1 789 15

"og sl chissge T ol vilus, A W neSsad bewed on inpe from Celi H8 e fop of T shed unoe Cakbrabon Comilons”
* Absciuts lnmpe At dfarencs o ofter formeles ane colculmed e o ut i e oell C8 6l B np of e eseel g Wi Comoss linkemabon
T e e P e premsre resiegs should De b than =0 1 n Fg e 5 mem Hg) (EPA Wathod 5 Bsoson 81 )
" Foor vaixd lest reguli. e masmum Gl mnoe beswnon Consdi and celseettn wntuism Mmsitgs shind be less Men 805 m mg (1t S me g

.=D| Wil ] A PN [TV PP (P n St (Srhcie afl ference vaouars regdings should be iess fae 005 n H20 (21 25 s H200 or 5% of full sosle

@ Nneediss

Neediss Supply instrument Co,,Ltd.
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@ (Color) 5 (vdsuwamin-lavead) 15 (Musunwaniy- lnusad)
AYY (Turbidity) 5 (MUBANUYL) 20 (MUIBANVYY)

< 1
ANl UNIA-A13 (pH) 7.0-8.5 6.5-9.2

AaanHATMUAN

518Ms namimMATIINzaN amieylangega
(Haaniunoans) (Haaniunoans)
1Man (Fe) lsisnu 0.5 1.0
1anHer (Mn) lsiu 0.3 0.5
NoILUAd (Cu) lsitiu 1.0 1.5
Faned (Zn) lsitiu 5.0 15
Fama (SO,) TaiAiu 200 250
aaolsa (C) l3isAu 250 600
vigoolsd (F) laidu 0.7 1.0
luwsn (NO,) luniu 45 45
ATUNSEENIN IR (Total hardness as CaCO,) liifiu 300 500
ANUATTANDNT l3iAu 200 250

(Non-carbonate hardness as CaCO,)

USanamsnavuanazae'la 13itAu 600 1,200
(Total dissolved solids)
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A13NY (As) Aol 0.05
lasen'lug (CN) fo4lail] 0.1
Az I(Pb) fo4laill 0.05
Uson(He) Ao laidl 0.001
uAARieN(Cd) fo4lail] 0.01
Fautlon(Se) fo4lail] 0.01

v L% = A A
AMANHUSNNUAAI/LUUANISY

do H
M3 INAUNMHUANIVINZ AN
[N = 4 a
Standard plate count laitfiu 500 TaTatinegninadauamag
[ [ 4 a
Most probable number of oun11 2.2 AvsougnuIANITUAILAST

Coliform organism (MPN)

E. coli doalid
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