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THAI HEART

CERTIFICATE OF CALIBRATION

Certificate No.: CO-1608001/24 Page | oftotal 4 pages

Customer WATER ANALYSIS CENTER CO., LTD.
1/94 Moo 5, T.Kanham,
A.U-thai, Ayutthaya 13210

Equipment pH Meter
Muanufacturer METTLER TOLEDO Model SevenCompact 5220
Serial No. B327527211 D No. WWL 0068
Deseription Range : 0 - 14 pH, Resolution : 0.01 pH
E 1 C Ambient Temg 2022)°C
Relative Humidity: (50 10) %
Ammospheric Pressure; -
Calibration Location Jayhawks Luboratory (CL&GL)
Received Date 16 August 2024
Calibration Date 16 August 2024
Date of Issuc 19 August 2024
Condition of Artifacts Used conditions but can be calibrated
T o
e\ -
Checked by —= pproved by
Act as Technical Manager Representative of Managing Director
() (KrisyeslK.) () {Sakda¥.) { Dr. Ekachai Puttitwong )
() (PatiphanK.) () (OnnapaP.)
() {(PongsakH.) () (NitiphongK.)
() {KanungC.) ( 3 (Nonthachai K. )
() {PramongP.) () (Noppol P.)

ATHEART CALIBRATION CO., L'TD.

aka

Certifieate No.:  CO-[608001/24

Page 2 oftotal 4 pages

Reference Method:

- The calibration method used was CP-178 based on an in-house method.

= This certificate can be raceable to the national standards, which is realized the shown measurement units according to
the International System of Units (1 Units).

Reference Standard:
Type pH Value Lot No. Due Date Traceability
401 150823 Fen g, 2023
pH Standard Solution T.01 180723 Jan, 12, 2025 NIMT
10.01 160823 Jan, 16, 2025
Type Serial No. Cenificate No. Due Date Traceability
Documenting Process Calibrator 2630521 10-2312001/23 Dec. 24, 2024
= » 1709138 / 1 - T
Digital Thermometer with Sensor| 4605084005 10-0806001/24 Jun. 7, 2025

Remark: This certificate is traceable 1o the International System of Unit (81 Unit) through:
- NIMT, National Institute of Metrology (Thailand).
- THC, Thai Heart Calibration Co., Lid,

Measurement Results:
I. Function Simulated pH Meter
Standard Applied | Nominal Value UUC Reading Uncertainty
(mV) (pH ) pH mV (+mV)
17588 e A 3 ...
. - 709 e A 9050
-177.48 10,00 10.01 -1774 0.060

VLC : Unit Under Calibration
Note:  Adjust Curve 1o simulate pH (4,7,10)

FHAT HEART CALIBRATION
4 1 L 2

Certifieate No.: ~ C0-1608001/24 Page 3 oftotal 4 pages

Measurement Results (Cont. )
2. Calibration of pH Electrode {Serial No.; 3222623)

pH Standard Solution Measured Value Uncertainty
(pH ) (pH} (mV ) (=pH)
401 4.01 186.1 0.013
| e | e T
10.01 10.00 1645 0.013

Note:  Adjust Curve to Buffer Solution pH  (4,7.10)

Temperature stability of micro bath : 25+ 0.2°C
The above reported inty of is the expanded inty obtained by multiplying the standard
uncertainty with the coverage factor & = 2.00, providing a level of confidence app 95%.

Certificate No.:  C0-1608001/24 Page 4 oftotal 4 pages

Reference Method:

- The calibration method used was CP-096 based on an in-house meihod.

- The temperature scale used was an ITS-90.

- This certificate can be trmceable 1o the national standards, which is realized the shown measurement units according to
the International System of Units (S1 Units).

Reference Standard Instruments:
Type Serial No. Cert. No. Due Date Traceability
|  ThennometerReadout | BICS3 | 10091100123 |  Nev.8,2004 THC
”".'I:"' Resistance 854 COA30047 Oct. 22, 2025 FLUKE
Liquid Bath X0111019 10240500123 | May25,208 | THC
Remark:  This centificate is traceable to the International System of Unit (SI Unit) through:
- THC, Thai Heart Calibration Co., Ltd.

= FLUKE, Fluke Comporation, U.S.A.

Measurement Results: { X ) Without Adjustment

Di of probe : Diameter 4 mm. Sensor Type: RTD (PT100)
("":'_] Standard Reading (°C) | UUC Reading (°C) |  Carrection (*C) | Uncertainty (2 °C)
— = ‘22 | 2
: 252 -0.20.
28.00 282 020
ULIC : Unit Under Calibration
The above reported inty of is the ded inty obtained by multiplying the standard

uneertainty with the coverage factor & = 2.00, providing a level of confid Iy 95%,




THAI HEART CALIBRATION CO., LTD, THAIHEART CALIBRATION CO., LTD,

CERTIFICATE OF CALIBRATION Certificnte o CU-160700424 Pags 2 oftwtl 2 pages

Certificate No:  CO-1607004/24 Page | oftotal 2 pages Reference Method:
- The calibration method used was CP-177 based on an in-house method,

- This centificate can be traceable to the national standards, which is realized the shown measurement units aceording 1o

Customer WATER ANALYSIS CENTER CO,, LTD.
the International System of Units (S1 Units).

1/94 Moo 5, T.Kanham,
A.Uthai, Ayutthaya 13210

Reference Standard :
Eaui Coinduitivity Meter Meterial Batch Value Lot Number Dise Date Traceahility
At " . 147.1 uS/em S230330005 | Nov. 9,202 SCP Science
Manufacturer EUTECH Maodel CON 2700 Conductivity Standard Solution PR T T May 13, i SCP Science
Hortal o 3T m Ne. WWL 0136 Remark: This certificate is traceable to the Intermational System of Unit (ST Unit) throught
Decripion - - SCP Science,
Environmental Conditions  Ambieat Temperature;  (20£2)°C Measurement Results: (Probe Serial No. : 93X219065
Relative Humidity: (50 10) % Conductivity Standard ;
Atmospheric Pressure: . Solution Measured Value Correction Uncertainty { £ )
Calibration Location Jayhawks Laboratory (CL&GL) 1471 pSlem 149.0 pSiem -1.9 pSem | 25 pSlem
Received Date 16 July 2024 1.423 mS/em 1,425 mSfom 0002 mSfem 0.0052 mS/kem
Calibration Date 18 July 2024 Note:  Adjustment points: 147.1pSiem 1.423mS/cm
Date of Issue 18 July 2024
Condition of Artifacts Used conditions but can be calibrated The above reparted inty af s the expanded inty obtained by multiplying the standard
% uncertainty with the coverage factor k = 2.00, providing a level of " pproximately 95%,
i App by
Actas Technical Manager Representative of Managing Director - End of Certificate -
{ ) (KrsyoslK,) () (SakdaY.) { Dr. Ekachai Puttitwong )
() (PatiphanK.) (/) ( Onnapa P. )
() {PongsakH.}) { ) (Nitiphong K_)
() (KanungC.) () ( Nomthachai K. )
= () (PramongP. ) () (NoppalP.)

- L -,
== Inctech Metrological Center Co.Ltd. = mm Inctech Metrological Center Co.Ltd. S )
- B 301 S0l 82, Suhariban & Pl © tgen = W 39/1 Sol £2. Sukhapiban 5 Rd., O ngoen, = %'ﬁ
M Saimai, Bangkok 10220, Thailand Hiac - W Saimal. Bangkok 10220, Thalland ) bt CREDTTED
Tel, (652) 900-BB20 (husw 10 snes) WwWImCInstrumentcom 57 Tel, (662) 903-8820 (hito 10 e WkW com g‘z&ﬂ}\ Eatts ol £
Ll ISCLTEL )T,

Certificate No. : MT24-7018

c - = 5 Page : 2oi2
Calibration point : 20 'C Resolution : 01 "C
Certificate No, : MT24-T06
Page : 1aof2 o
Customer : Wister Analysis Caner o, Lid ok Temperature of UUC* at sach position ( *C ) Hiealthuty of
Addrass i 1184 Moo § , Rojana Industriad Park , T Kanham, A U-Thai, Ayutthaya 13210 point ekl
i) [ chi | ch2 | cha [ cha | chs [ chs | ChT | Gha | chs (#-*C)
. i, T 20 20.344 | 20,098 | 20.405 | 20375 | 20.183 [ 20.010 | 20245 | 20,080 | 20.037 041
1 BTM gy Co.Ltd. Recelved date T Aug 02, 2024
Model : REF 840L Calibration date ; Aug 02, 2024
Sartal o, 5 HT00-giey Environmant Condition :
Identification No. : WWL 0043 Temperature : (25+-10) C
Calibration Place : Customer Laboratory Humidity s (504-30) %RH
Calibration Method  :  Calibration were wsing In-h P CP-MT-006 g to
vith L3 Data Switch Unit with sensor. The caltration methods =
based on Euramet Calibration Guide No 20 onthe C of T Paltlny - Sl
andior Homi temperature | Temperature | stability | uniformity | varation
()] t*c) (#-"C) ("c) 1*c)
_— ¢ 200 200 0.30 068 0.65
Instrument Model Serial No, Cartificats No. Due Dato
LXI Data Acquisition Switch Linit with Sensor 349724 MYAS020096 MT23-7163 Nov 30, 2024
The effect that the result relate only 1o the tems calibrated. It was found ccurate &5 shown on date and plece i o 1 e LBt
of calibration only. Pkl #2 Lower Right Front
This tracaable to the Systom of Linit {S1), through § o #3 Lower Left Rear
National Insitute of Metrology Thadand { NIMT ) | SALowsr Pt Renc
- #5 Upper Left Front
J o 26 Upper Right Front
! | ,rl/.,- » 87 Upper Left Rear
Tha reported expan: s was based on standard uncertsinty vl g #0 Uiphac Sght Rar
providing a level of confidence of not less than 85% » Lo LW #9 Goometic Com
— =
Eront view
! e UUC* = Uinit under calibration
fibrated by MY A by - - Unifarmity = Maximum and Minimum of P at any probes and
7d_lkﬂ’ T Praian) the @t the rafe and same time.
dats Aug 00, 2024 Overall Variation = Differsnce of temperature value betwsen the maximum and minimum any time.
Stabliity = One half of the of sy o prte.
This shall not be other than in full except with the prior written
approval of Inctech Metrological Center Co. Lid -000-
Flev.03 | Fob 2024 Fanyeh Rev.03/ Feb 2024 R
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CALIBRATION REPORT

Professional Calibration & Services Co.,Ltd.

Certificate of Calibration

e - £ Certificate Number . PLE1070/24 Page 2 of 3

© PCALITA170

- WWL 0073

: Dissolvad Oxygen Meter Equipment Standards Used
Manufacturer L ygi Description Serial No. Traceability to Certificate No. | Cal. Due Date
Modal 1 Y51 5000 | Zetn Oxygen Salution Set - st 5005021 0-May-28
Serial Number o 14C100917
Customer - Water Analysis Center Co, Lid Condition as recelved : Normal

Definitions :-

/94 Moo 5 T.Kanham A U-Thal Ayutthaya 13210 Thaland
* NIST - National Institute of Standard and Technology

Date of Receipt : 02-Dec-24
Date of Calibration : 02-Dec-24
Environmant : Temperature 20°'C ¥ 2°C
: Refative Humidity 50 % *20 %
Calibration Method - Calibration Procedure Number CP-PL3
Calibration Results : See daia attached
Tha reported ity is based on a d mustiplied by a coverage facior

k=2, providing & level of confidence of approamately 95%.
This centificate is issued in accordance with ISOAEC 17025 and the conditions of accreditation

granted by the Accreditation Body which has the bility of the |
and its fraceability 16 recognized national standards and 1o the wnits of measurement realized at
the coresponding natianal standards iaboratory, The results ralate only 1o the iem calibrated.

This certificals shall not be reproduced othar than in full excepd withoul 1he peiar written approval

of ihe Head of C: ian Laty W oA Cali & Services Co., Lid
Califrated By Authiorized. é’iguamy
: O6-Dec-24
Ms. Sup Mungha /)
(M, ddmnong Junpliong) Tssued Date

i3

e

= mm Inctech Metrological Center Co.Ltd. S5
-I”g- 38/1 Soi 82, Sukhapiban 5 Rd.. O ngoen, T
- M Saimal, Banghok 10220, Thailand

CALIBRATION REPORT Tel, (B62) B09-BB20 uts 10 tnes) WWWimSinstrument.com %§mm.m

Professional Calibration & Services Co., Ltd. i 1SOEC 17025

Cenificae o PLAIOTOZY Poge: 3 @l 3 certificate Of calibration

Certificate No. : MT25-3161

Cabibratinn Hessibts
Page : tof2
Customer + Water Analysis Center Co.,Ltd.
Dl O CoBbertion Address + 184 Moo 5, Rojana Industrial Park , T.Kanham, A.U-Thal, Ayuthaya 13210
Taesicription of Mater - Range ot b mgd
- Resolutian 1,08 mg Description 1 Hat Alr Gven Order No. 1 1011428
[ Flecmde - M ¥l L Recelved date  : Mar 25, 2025
- Modd s010 Model ¢ UF260 Calibration date : Mar 20, 2025
- Sorial No 13C100067 Serial No. : BE20.0814 Environment Condition :
- Tape Electrochensical (Memihrane ) Identification No. T WWL o212 Temperaturs : (25410} *C
Calibrstion Paini Standard Value VI Heading UL Error Uncerminiy £} Calibration Place : Customer Laboratory Humidity 1 {50+-30) %RH
0 gl 0000 mgl  ** 000 mg 0.00 mgl 0.3 mpil
& mpt 8454 mg 243 mpd 302 mgl 005 mp Calibration Method  : Calibration were conducted using In-house calibration procsdurs CP-MT-008 According to
Y mgl 9020 mg 202 my 00 mpd 0,05 gt isan with LXI Data Switch Unit with - The methods
based cn Euramet Calibration Guide Ne.20 - guidelines on the Calibration of T
Notes ¢ andior Humidity Controlled Enclosures.
1) Calibration results that carry the double asterisk (**) ane not aceredited. Calibrations marked as such on this Certificate have
been included for completeness. Referance Standard Instruments :
Eede. Instrument Mode! Sorial No. Certificats No, Due Date
LXI Data Acquisition Switch Unit with Sensar 345724 MY48028022 MT24-8770 Mov 22, 2025

The effect that the resuit relate only to the itlems calibrated. It was found sccurate as shown on date and place
of eafibration only,
T ity :  This ara traceable o the intemational System of Unit (31}, through

Mational Institute of Metrology Thailand { NIMT }

The reported ty ofg was based on standard uncertalnty multipli
providing a bevel of confidence of not less than 85%

Callb bBy: Mr Approved by : =
H?mel Phuklan )
Issue date 7 Mar 28, 2025

This ificate shail not ba rap other than in full except with the priar written
anoroval of Inctech Matralogice! Center Ce. Ltd

ANARLIN T-3




o

- mm Inctech Metrological Center Co.Ltd.

39/1 Soi B2, Sukhapiban 5 Rd.. O ngoen. — %:}

Salmal, Bangkok 10220, Thaiand m ce )

Tol. (662) 909-8820 (o 10 ines) wwwimcinstrumenteom %, 7y Qunpﬂ:mls:ul
ISOVTEC 1Te2S

i

Certificate No. : MT25-3181

&= DKSH

ilac-wa & Certificate of Calibration

Page : 20f2
Function : Temperature measurement
Result ¢ Without adjustment
Callbration polnt ~ : 104,180 *C Resolution  t 01 °C b
Equipment: Balance Certificate No.: C01243793
Calibration ~ Model: BL210S Issued Dafe: 05 December 2024
i . Uncartal ol
polnt Temperaliir of UUG* at aach posttion ( °C ) pirh.ded Serial No. (6rID): 15808131 (WWL 0022} JobNo:  WO-D00STS6
(c) [ cha Gha Ch | cha | che
e 2 [+-"C) Manufacturer: Sarorius Page: Tof 2
104 [103.767]103.648 104090 104.047] 104 160| 103,891 104264 0.32 Cordlion  condic
180 |178.673]179.767]170.762|179.908] 172,681| 179,615 179.520] 175.806| 179.75 050 | .
Customer: ‘Water Analysis Center Co., Lid.
1/94 Moo 5, Rojana Industrial Park, Rejana Road,
Tambal Kanham, Amphur U-Thai, Ayutthaya 13210 Thailand
i Condition: 24°C x 09'c
tting "9 ¥ Overall Humidey 53%RH = 1.3 %R
temperature | Temperature stability | uniformity | variation
() {'c) {#H-C) (*C) (*c) 3 :
104.0 104010 1042 0.13 0.75 0.80 Calibration Place: Water Analysis Cenler Co., Lid. { waswriaeda )
1800 180.010 180.3 038 088 0.81 1/94 Moo 5, Rojana Industrial Park, Rojana Road,
Tambol Kanham, Amphur U-Thai, Ayutthaya 13210 Thailand
Calibration By: Mr. Apiwit Chaosap
Calibration Date: 04 Dacember 2024
The Method used: Inhouse melhod, CAL-WI-&7, based on UKAS Lab 14
i 21 Lower Lelt Front Traceability: This cerlificate is traceable ta the S1 Units maintained by National Institute of Matrology
ay s #2 Lower Right Front (NIMT), Thailand through DKSH Technology Co., Lid. Cerificate No, CO02241786
T ' #3 Lower Left Rear
bt o #4 Lower Right Rear
et #5 Upper Laft Front »
" e g #5 Lipper Right Front
#7 Upper Left Rear 4 q
il e T e M et
Iy & ~ //= #9 Geometric Center {Mr. Apiwit Chaosap) (Mr. Adisal Maknoi)
R " Parson in charge Authorized signatory
m This certficate it msved tha unds of meesurement scoordng 10 (he Inematonsl Syster of Unds (S1). 1§ provdes Unceabiity of msssurement o
minatorsl of natonal sindend o Sifwt recograted Fabonal standard letcrione.
quimmmm ﬁﬁ"":llh‘ld ‘-“‘""' L] ¢ the Guade 1o Ex mﬂw "
ty = and Minimum of any probes and Thesa nasulln may be affected by darviaions Hom spcid conaibons. The fesuls miate onfy 10 he dems inied, chitvated or seeplee. Tra repor shall
the atthe and time. o b rgracuced ercept o Al without apormwal of DKSH Technology Limsed
Overall Vi = Difference of valua between the maximum and minimum any time. %‘“‘“m."&“ﬁ“"
Stabifity = One haf of th of P at any ona probe. m)ml:zmn-vi-“ H-'wv‘_ a-vm:g:
Prone Emad et
000 Dalivering Growth - in Asla and Beyond. CALFMLCON14: 12 Bap 2022
L= =4 -
& DKSH Emmmwran o i5in lneglie @il THAL UNIQUE CO., LTD.
II . ' #0-52 vunilizwiiiflae uwianaguwa wemszuas g 10200
Cetificate No.: C01243733 Page: 2of 2 80-82 1 ipatai Re.. Bangkhunph Pranakorn, Bangkok 10200
5 Tel. 0-2629-0191-6, B-12R0-1THT, Fax. 0-2200-1THR, E-moil o thawatngiihaiunigue com, Websie & W R U com.
Without Adjustment
Ecoantric Emor: Weight 1o be 173 or 112 of Maximum capacity, taken from the center of the pan as a zero reference, FPREVENTATIVE MADNTENANCE (EM) CHECK LIST
' T it @ FOR ATOMIC ABSORPTION SPECTROMETER
Reference Polnts (g) Model & Serial Number: 240FS AR N MY 13£3000¢
o T = 2 = Cuistomes : ey qng[,(#{s don Toxy Co.ydtol.
] e | - 0.0001 | 00000 | -0.0002 | -0.0001 pue: 28 Apr 202
o M el
Safety
Repeatability: Determination of the standard deviation of weighing balance., Readability 00001 (gh d Flame, Imspect/replace o-ring nebalizer, spray chamber and bumer
Nominal test value (g) Standard Deviation d Flame, Clean rebulieer, spray chamber and bumer
20 000005 EI/ Flame, Check liquid trap interlock, burnee interlock, pressime relief bang
200 0,00006 interbock nd shiehd inleriock
O Fumace, Clean work head , elcetrode and shroud N { A
Errar of Indication from naminal or vaiua., R 00001 (g) O Fumace, Clean PSD and PSD my N[ A
Nominal Value | Conventional Mass | Displayed Valus | Emorofindication | Uncertainty O rumace, Check water pressure N | A
3
@ (@ (@) (@) (@) E/ Check drain tube
1 1.00001 1.0000 0.0000 0.00011 204 g/ o ik g
2 200001 2.0000 .0000 0.00011 204 Clieck gas pressure sensor interlock
5 5.00001 5.0000 0,0000 0.00011 204 %’ Check and all gas hoses for SpectrAA
10 10.00001 10.0000 0.0000 0.00011 204 Clean commputer contral
20 20.00001 200000 0.0000 0.00012 203 | Optics
50 50.00000 50,0000 0.0000 000013 202 | d L Beplace that external optics surf
70 70.00001 70.0001 2.0001 0.00016 20 Ef Check Wavelength Accuracy the copper line 1t 323,0-526.0 s = 328 7
100 59,6050 100.0001 0.0001 0.00017 1| d Cheek thal #MT % Gain the copper at 324.8 rm,4 mA,0.5 nm lit widih, Gain
120 119,99997 120.0001 0.0001 000021 2.00 = 2 tshould be < 64% or < 350V}
150 148.99996 160.0002 0.0002 0.00024 2.00 v Flaine, Chetk 02 lamp is work
200 194.99989 200.0007 0.0008 0.00030 2.00
The End of Certificate
-2
i Ry (et ol e
DRAH Testraiogy Lisnied

10200
L) St s Mamgcheh, Prassrnces Bangiss 11280
Paore: Erm et

Delivering Growth - InAsia and Beyond, CAL-FM-COI-14: 12 Bep 2022
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80-82 vuuthzmiflan uwiauayuramu tymwszias PN 10200

f= 15 lnoglin §1in  THAI UNIQUE CO., LTD.

15t Inwglia $1ifa  THAI UNIQUE CO., LTD.

II.' 80-82 aunlizniidlae UVHLRRINIYL CmTuRT N 10200
B0-82 Prochathipatai Rd., kb P B + ID2Dﬂ
Tel. 0-2629-0191-6, 0-2280-1THT. Fax. I‘-ﬂﬂ?—lm. E-mall : i il . Webnite = com

80-82 Prachathipatai Rel.. P Banghkok 10200
Tel. (-2629-019 10, 0-2280-1 I8T. Fax, 0-2280- | THR, E-muil = i Whule : oy
Electromics
Check power supply vollage

Check/Clean all boards in the msrument

g Check cables and comeciors
U Fumace, Check camern and align®* N]IA
**{hption for Graphite Zeeman only

Mechanisn
E) Flume. Cheek the burner adjuster
Funsce, Check PSD aceessorics. N [ A
formance
Clear the sample compartment
Flame, Check uptike rse form 7.2-10.6 ml. per mimse=_ $,5 _mLimin
Test naise, STOV = Q.000/ _ Abs (shiould be = 000050 Abs)
FFlume, Test high solids nebulizer setting use
~Airfsert CuSppm=_0.7F  Abs and Precision
arsmy=_ Q-4 94 (should be > 0.55Abs and < 0.5% RSD)

BRAE, O

or
NAWAet  CuSppm= Abs,and Precision
(RS0 Flshould be = (.3 Abs tnd < (L5% RSD)
O Fumsce, Chareteristic mass and seasiiivity Cu 25 ppb = Abs, et VA
Precision (RS- % (should be > 015 Abs und = 4.0% RSD)

SIGN
Enginger :

w15t lnoglin §ifia THAI UNIQUE CO., LTD.

II" RO-82 numls:mill'lln unauuqumnu RWIEUAT M 10200
BO-82 F i Rdd., g gk 10200

Tel. O-2629-0191-6, 0-12H0-1787, Fax, ﬂ-wﬂlﬁ Fomail haai ‘Webaite © www thai

Electronics,
d Cheek power supply voltage
? Check cables and connector
CheckiClean all boards in the instrument
J Furmace, Cheek camera and slign®*

**Option for Graphite Zeeman paly
Mechanians
Oy Flame Check ihe bumer sdjusier W[ f|
d Purnace, Check PSD necessorics
Annlytical performance
Clear ihe sample conspartment
?J Flame, Check uptake mie form 7.2-10.6 mL. per mimste = mbmin M7
m}

Test I L STDV 0,000 £ st (ahiould be < 0.00050 Abs)
Flame, Test high solids nebulizer setting use .\fM

-Alelace Cu % ppm = Abs, and Precision

(RSP % (shoubd be > 0.35Aks and < 0.5% RSD)

or
Nt Cufppm= Abs, snd Precision
(“eRSD)= Salshould be = 0.3Aby and < 0.5% RSD)
|¥ Fumice, Charauterisiic mass and sensitivity Cu 28 pob=_0-14  Abs, and
Precision (%RSDM__% % (should be 015 Absand < 4.0% RSD)

s_m..\-: S %5 : qu{

PREVENTATIVE MAINTENANCE (PM) CHECK LIST
FOR ATOMIC ABSORPTION SPECTROMETER

Model & Serial Number: 2402 Ap K Myp15230004

t,'uswmer.'_h&ﬁ’ Hm!‘:}%;“} d('f?’?}}?‘l dO,Z?‘U!
26 20

Safety

Flane, Inspect/replice o-ring nebulizer, spray chamber and burner Y/ [ 4
Fiatme, Clean nebulizer, spray chamber and bumer pJ (A

Flume, Check liquid trap interlock, burner interiock, pressure reliel bung N{H
interlock and shield interfock

Furnnce, Clean work head , electrode and shroud

Fumnace, Clean PSD and PSD tray

Fumnace, Check waler pressure

Check drain tube

Check exhaust system

Check gas pressure sensor interlock

Check and ol gas boses for SpectrAA

Clean gomputor control

Dptics
Inspect/Reploce that extemul optics surfaces

Check Wavelenigth Accurcy the copper line ot 323.0-326.0 o = . 32%. 1. o
Chieck that PMT % Gain the copper at 324.8 nm.4 mA 0.5 nm slit widih, Gain
= 20.7" (should be < 64% or < 380V)

Flame, Cheek D2 lamp is work A

0 DEE HOEAEE@E. 000

£0-82 vunilizniflan UYIIULPUNTHI (EAWTTURT NI 10200
80-82 Prachathipatai Rd., Bangkhung ! Bangkok 10200

Tg 13 noghin $1ifa  THAI UNIQUE CO., LTD.

Tel, (-I25-0091+h, 0-2280-1 THTY, Fax, (23801788, Fomail ¢ Wehiite 1 com

PREVENTATIVE MAINTENANCE (PM) CHECK LIST
FOR ATOMIC ABSORPTION SPECTROMETER
Mosdel & Serial Namb, AALIOFs B AR 091 MOV
Customer © 1)' A"qkl 30"3 (ftw [
oue Il Fob 2025 '

Bufely

B{ Flasne, hﬂ}‘tmwﬂm o-ring nebulizer, spry chamber and bumer
Flame, Clean nebulizer, spray chamber and burmer
Flame, Check liquid trap imterlock, burner inserfock, pressure relief bung
interlock ard shickd interlock
Furmace, Cleun work head , electrode and shroud wA
Furaace, Clean PSD and PSD tray (VA

Furnsce, Check water pressure H[ﬂ
Check drin mbe

age

Check exhaust system

Check gas pressire sensor (nterlock
Chieck and all gas hoses for SpectrA
Clean eompuster control

Optics
I.nspecl.fﬂ?flnc that extemat oprics surfaces

Check Wavchengih Accurscy the copper fine at 323.0-326.0 um = 3857,
Check that PMT % Gain the copper t 3248 mm.d mA0.$ am slit widih, Gain

7 (stould be < 64% or < 380V)

Flame, Check D2 Lo is work

B ARE 4ERE8000



e 50 Ineglin 910 THAI UNIQUE CO., LTD.

II" 80-82 ouuhiznBllag sy LIANITUAT NN 10200
BO-82 F ij i Rd., B P B 10200

Tel. 0-2629-0191-6, 0-2250-1787, Fax. 0-2280-1788, E-mail : thawatu@haiunique.com, Website : www.thaiunigue.com

Electronics,
Check power supply voltage
d Check cables and connectors
d Check/Clean all boards in the instrument
a Furnace, Check camern and align®* ”/A

**Option for Graphite Zeeman only
Mechanis
Flame, Check the bumer adjuster

o8

Fumace, Cheok PSD aceessorics N {7

Analytical per formance

Clear the sample compartment

Flame, Check uptake rate form 7.2-10.6 mL per minue =_ - 5 mlmin
Test Ph ic naise, STDV = 0.000) _ Abs (should be < 0.00050 Abs)

LELT

Flame, Test high solids nebulizer setting use
-Airfacer Cu 5 ppm = 0.8 !Q Abs, and Precision
(%RSD)= 0.2 % (should be > 0.55Abs and < 0.5% RSD)

or

~N20VAcet Cu 5 ppm = Abs, and Precision
(%RSD)= %(should be > 0.3Abs and < 0.5% RSD)

m} Fumace, C1 istic mass and sensitivity Cu 25 ppb = Abs, and I‘//A
Precision (%RSD)= % (should be = 0.15 Abs and < 4.0% RSD)

SIGN :

" MEGAFIL CO..LTD.
e g a fl 99/183 Moo 3 Tambon Bang Rak Noi Amphur Mueang Nonthaburi 11000
Vo o Tel. 0-2528-6081-2 Fax. 0-2528-6083, 0-2525-7034
Lesding Sohution
www.megafil.co.th E-mail : megafil.group@gmail.com

MEGAFIL CO..LTD.
eg a ﬂ g 99/183 Moo 3 Tambon Bang Rak Noi Amphur Mueang Nonthaburi 11000
; d Tel. 0-2528-6081-2  Fax. 0-2528-6083, 0-2525-7034
£eadg Solution . megafilcoth E-mail : megafil.group@gmail.com

BSC Certification Test Report

Page 1 of 6
Certificate No. : M1439/24

Customer Name : LABORATORY WATER ANALYSIS CENTER COMPANY LIMITED

Customer Address :  1/94 Moo 5 Khan Ham Subdistrict,

Uthai District, Phra Nakhon Si Ayutthaya 13210

Equipment : Biological Safety Cabinet Class I Type A2 I
Manufacturer : Microtech |
Model : V6-T

[ Serial No : 0972k097272
D No. : WWL 0084 I

‘Were in accordance with [ EN12469 [] NSF49 [ Manufacturer’s specification |

| Test Date : 15/10/2024
| Due Date : 15/10/2025 or after HEPA filters are replaced or unit is moved
Test by : Mr. Pawut Wongnarakornkul

Approved by : \i 5

(Mr.Kridsada Thinhuatoei
Authorized Signatory
Issued Date : 16/10/2024

This certificate the
the International System of Units (SI).

to national standards, which realize the unit of measurement according to

‘This certificate may not be reproduced other than in full except with the prior written approval of the Megafil Company Limited. |

Page 2 of 6
Certificate No. : M1439/24

\
| Procedure Used : European Standard EN12469 : 2000 has the status of British Standard,

criteria for microbiological safety cabinets.
NSF International Standard / American National Standard NSF / ANSI 49-2008
Biosafety Cabinet : Design, Construction, Performance and Field Certification.
Australian Standard : AS 1807.23-2000 Determination of intensity of radiation
from germicidal ultraviolet lamps.

Manufacturer’s specification.

1. Downflow velocity test.

Measurement Information

Grid Spacing Grid Spacing ~ Probe height

No.ofRows | No.ofReadings | i pack Side-Side Above sash

2 | 8 C A 8aB 100mm

Measurement Data.  (m/s.)

0.37(0.43 | 0.41 {0.39

0.36| 0.35| 0.32 | 0.34

Average velocity 0.37 m/s (73 FPM.) Velocity range 025-050 m/s ( 4998 FPM.)

Uniformity( EN: +/-20%avg.) 0.30-0.44 m/s ( 58-88 FPM.)
Supply filter dimension  24x72  (inch x inch) Supply filter area 10.69  SQFT

Downflow velume (Q) 780 CFM.
Result Summary M Pass O Fail

Equipment used : Thermo Anemometer ~ Model 425 S/N: 02968605 Calibration date: 10/05/2024

Megafil Co.,Ltd. MG-FM-7.8-001, R0 (01/07/19)

Megafil Co.,Ltd. MG-FM-7.8-001, R00 (01/07/19)

2 MEGAFIL CO.. LTD.
egaf| 3 99/183 Moo 3 Tambon Bang Rak Noi Amphur Mueang Nonthaburi 11000
- Tel. 0-2528-6081-2 Fax. 0-2528-6083, 0-2525-7034
Leadi Soluti .
vl " www.megafilcoth E-mail : megafil.group@gmail.com

Page 3 of 6
Certificate No. : M1439/24

2. Inflow velocity test.

Select method. [0 pm
MGF's Specifications method

[ Exhaust velocity. [0 MFG's specifications
0.54 057 0.55 054 055 (mis.)

0.56 055 0.56 0.57 0.54

059 0.53 054 057 056

053] 06 056 0.55 058

1055 058 054 0.53 055

|
1 Average Inflow velocity 0.47 m/s (93 FPM.)  Velocity range 2040 m/s ( 279  FPM.)
|

Inflow dimension 8x72 (inch x inch) Inflow area  4.00 SQ.FT

Inflow volume(Q) 372 CFM

Result Summary V] Pass ] Fail
Adjustments Required [0 Fan Speed [ pamper
E used : Thermo A Model 425 S/N: 02968605 Calibration date : 10/05/2024

3. HEPA filter leak test.

Measurement Data
| PAO Upstream Measured leak
HEPA Filte; Specificatio
| g Conc.(calculated) pec " penetration
Supply HEPA Filter 18 pg/l. <0.01% <0.01%
Exhaust HEPA Filter 18 pgl <0.01% <0.01%
Megafil Co.Ltd. MG-FM-7.8-001, R00 (01/07/19)

AARNUIN Y-6



MEGAFIL CO.. LTD.
eg a f 1 99/183 Moo 3 Tambon Bang Rak Noi Amphur Mueang Nonthaburi 11000
ot Tel 0:2528-6081-2  Fax. 0-2528-6083, 0-2525-7034

www.megafil.co.th E-mail : megafil group@gmail.com

Page4of 6
Certificate No. : M1439/24
Leak location
Supply HEPA Filter Exhaust HEPA Filter
Back Back
Result Summary [ Pass [ Fail

Equipment used : Aerosol Photometer ~ Model TDA-2H ~ S/N: 20138 Calibration date : 08/05/2024

Equipment used : Smoke Generator Model TDA-6C  S/N: 20192

4. Airflow smoke patterns test

Measurement Information

1. Downflow Pattern test : Smoke shall be passed from one end of the cabinet to the other, along the
centerline of the work surface, at a height of 4 inch (10 cm) above the top of the access opening

2. View screen retention test : Smoke shall be passed from one end of the cabinet to the other, 1.0 in
(2.5 cm) behind the view screen, at a height 6.0 inch (15 cm) above the top of the access opening.

3. Work opening edge retention test : Smoke shall be passed along the entire perimeter of the work opening
Particular attention should be paid to corners and vertical edges.

4. Sash/window seal test : Smoke shall be passed up the inside of the window 2 in (5 cm) from the sides

and along the top of the work area.

MEGAFIL CO..LTD.
99/183 Moo 3 Tambon Bang Rak Noi Amphur Mueang Nonthaburi 11000
Tel. 0-2528-6081-2 Fax. 0-2528-6083, 0-2525-7034

egaf

Leading s::lutk;n

Megafil Co.,Ltd. MG-FM-7.8-001, R0 (01/07/19)

MEGAFIL CO..LTD.
e af | 997183 Moo3 Tambon Bang Rak Noi Amphur Mucang Nonthaburi 11000
Tel. 0-2528-6081-2  Fax. 0-2528-6083, 0-2525-7034

Loaing Soltion @ w.megafil.co.th E-mail : megafil group@gmail.com

Page 6 of 6

Certificate M1439/24

7. Ultraviolet Lamp Test (UV) : Option

Ultraviolet radiation where UV Lamp are fitted, the intensity of radiation at a wavelength of 254 nm.
Shall be not less than 400 mW/m2 when measures at work floor surface.

mW/m’

630 1450 1480 690

380 920 930 390

Equipment used : UVCLIGHT METER ~ Model UVC-254SD §/N: Q879819 Calibration date : 08/05/2024

Remark :

-00o-

Megafil Co.,Ltd. MG-FM-7.8-001, R0O (01/07/19)

www.megafil.co.th E-mail : megafil.group@gmail.com
Page 5 of 6
Certificate No. : M1439/24
Result Summary
Downflow Pattern test ™ Accept (] Non-Conforming
View screen retention test ™ Accept O Non-Conforming
Work opening edge retention test M Accept [J Non-Conforming
Sash/window seal test M Accept [[] Non-Conforming
5. Site installation
Sash Alarm. O Pass [ Fail M w~Na
Interlock System. [J Pass [J Fail M Na
Exhaust System Performance D Pass [J Fail M NA

Remark / Recommendation

s 2 . P A e g &
T2 Site installation Bifimsnsavaey disaingliieniuil

6. Nlumination Test (Lighting) : Option

Lighting should be adequate for safe working within the cabinet. Illumination measured at the work surface.

Certificate No.: MC 2413808

Lux
585 936 917 514
849 1400 1465 755
Equipment used : Digital Light Meter Model Easy View 31 §/N : 160404993  Calibration date : 08/05/2024
Remark :
Megafil Co.,Ltd. MG-FM-7.8-001, R00 (01/07/19)

o MCAL l\gg‘stercwaalmlbratlon COB;LDI:‘,E}

ASTER CALIBRATION COSITD Tel. : (02) 274 2978.9, (02) 2742987-8 Fax : (02) 274 2518, (02) 274 2989

‘Website : ion.com E-mail : cali com

Certificate of Calibration

LIQUID BATH

NSCTISITIS 17025
CALIBRATION 0183

Page 1 of 3
@ ,'&'E

Customer Water Analysis Center Co., Ltd.
1/94 Moo 5, T.Kantham, A.U-Thai, Ayutthaya 13210.

Reference Job No. 24-2841 Received Date  : 16 December 2024
Description . Water Bath Resolution : 0.1°C
Manufacturer : ESSTELL Model . EWB-122D
Serial No. 20180508122 ID. No. : WWL 0214
Marking : Additionally for the purpose of identification by this laboratory a label marked
with this certificate number ( MC 2413808 ) has been attached to the case.
Method . In-House calibration procedure MWI-T-029 this method is base on
ASTM E 715-2007 "Liquid Bath".
Location of Calibration : Water Analysis Center Co., Ltd. ; Laboratory.

Environmental Conditions : Ambient Temperature : ( 25.2 to 25.6 ) °C
Relative Humidity : (49.0t0 51.0 ) %

Date of Calibration . 16 December 2024 Date of Issue : 18 December 2024

Chalermkit Rakphada Aittipong Kanlana
(Technical Manager)

Checked by : m‘"’ki‘] Approved by : 'l* )“ en
S

( Calibration Engineer )

The inties are for a confid probability of i 95%

This cemﬁcate is 1ssued in accordance with the condmons of accredxtauon granted by the Nauonal Standard:zatmn
Council of Thailand-Office of the National Standardization Council that has assessed the measurement capability of
the laboratory and its traceablhty to recognized national standards and to the units of measurement realized at the

cor ding national d:
prior written appmval of Master Calibration Co.,Ltd.

y. This certificate may not be reproduced other than in full except with the

[MCF- Q‘077 Rev.6 ; Date : 22/04/2021]
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"o McA. BT e 1 Khet. Bangkok 10310 W 547 Soi ivat, Kwaeng Khet Bangkok 10310
W Tel. : (02) 274 29789, (02) 2742987-8 Fax : (02) 274 2518, (02) 274 2989 r MCA L Tel. : (02) 2742978.9, (02) 2742987-8 Fax : (02) 274 2518, (02) 274 2989

MASTER CALIBRATION CO.,LTD. Website : jon.com E-mail : cali com MASTER CALIBRATION CO_LTD. Website : ion CAmNE e -
Certificate No.: MC 2413808 Page 2 of 3 Certificate No.: MC 2413808 Page 3 of 3
Reference Standard Instrument : 2. Result of calibration :
Description Certificate No.  Serial No. Due date Traceable thru Temperature Measurement Accuracy Test
isiti i i Indicating Uncertainty
Data Acquisition/Switch Unit MC 2403566 MY44020009 13 Mar 2025 MCAL Measured Temperature (°C) at Spread Locations
With Thermocouple Type " T " ID. No.27/1 to 27/5 Temperature of measurement
©C) #1 # #3 #4 Ref. #5 @°C)
Traceability : 45.0 44.6 44.6 44.5 44.5 44.4 0.86
The measurement standard traceable to the international system of units (SI) through certificate as mentioned above Chamber Characierization Resulé
1. Calibration Procedure: Desired C T ¢ Temperature Overall
Temperature Temperature Temperature Stability Uniformity Variation
This I was calibrati ding to ASTM E715 - 2007 by comparison with calibrated sensor under ©0) o) ) @) ) )
no load condition. The sensor were placed on five points and located one sensor in each of the eigh corners of the 445 45.0 45.0 0.85 0.75 1.9

chamber and was away from the each wall of 5 cm to 10 cm. And placed the five sensor within 2.5 cm of the

geometric center of the chamber. The reported uncertainty of measurement was based on a standard Itiplied by a g
Temperature Uniformity - the maximum di of d at any sensors and the factor k= 2.0, providing a level of confidence of approximately 95 %.
d temp at the ref location which are observed at the same time or at as close an This certificate will certify of the calibrated equipment only.
observation time as possible to determine the temp pattern or h ity within the chamber under
steady state conditions. The reference sensor should preferably be located at the geometric center of the chamber End of Cerflficate
Temperature Stability - one-half of the greatest maximum difference of measured temperatures at any one
sensor.
Overall Variation - The Difference.of the i and d throughout
observation.
- Overall Ambient Temperature around the
Chamber veriation : 1.1 °C
- Overall Line Voltage variatior 0.0 V
" - Chamber Size (W*H*D) : 50 cm x 12 cm x 30 cm
- Water Level : 7 cm
Checked by : [)\M\"MH Checked by : a\Am\«‘
[MCF-Q-077 ; Rev.6 ; Date : 22/04/2021] [MCF-Q-077 ; Rev.6 ; Date : 22/04/2021]

EV 547 Soi i Khet Bangkok 10310
(" L M aster C alibration CO. , Ltd A S ‘& MCAL Tel. : (02) 274 2978.9, (02) 2742987-8 Fax : (02) 274 2518, (02) 274 z:sly :
Mc A 547 Soi Kwaeng Khet ibrati

MASTER CALIBRATION CO ,LTD Tel. : (02) 274 29789, (02) 2742987-8 Fax : (02) 274 2518, (02) 274 2989

Bangkok 10310 MASTER CALIBRATION CO.,LTD. ‘Website : com E-mail : cali com

‘Website : om E-mail : calil com

Certificate No.: MC 2413810 Page 2 of 3

Reference Standard Instrument :

Description Certificate No. Serial No. Due date Traceable thru
TEMPERATURE Data Acquisition/Switch Unit MC 2400121 MY59002240 18 Mar2025  MCAL
CONTROLLER ENCLOSURES With RTD ID. No.10/1 to 10/9
NSCTISITIS 17025
CALIBRATION 0183 Traceability :
Page 1 of 3 " B B . .
The standard ble to the system of units (SI) through certificate as mentioned above
Certificate No.: MC 2413810 g@@,
1. Calibration Procedure:
Customer Water Analysis Center Co., Ltd. This Instrument was calibration according to TLAS G-20 by comparison with calibrated thermocouple

1/94 Moo 5, T.Kantham, A.U-Thai, Ayutthaya 13210. type T under no load condition. The Thermocouples were placed on nine points and located one thermocouple

in each of the eigh corners of the chamber and was away from the each wall of 5 cm to 10 cm. And placed the

Reference Job No. 1 24-2841 Received Date  : 16 December 2024
L. . ninth thermocouple within 2.5 cm of the geometric center of the chamber.
Description : Incubator Resolution 1 0.1°C
Rty . Memmert Model . IN260 Temp Unif ty - the difference of measured temperatures at any sensors and the
Serial No. D619.0170 D. No. © WWL 0192 i temp at the location which are observed at the same time or at as close an
Marking . Additionally for the purpose of identification by this laboratory a label marked observation time as possible to determine the temp pattern or ity within the chamber under
with this certificate number ( MC 2413810 ) has been attached to the case. steady state conditions. The refe sensor should p bly be located at the geometric center of the chamber
Wigited : In-house calibration procedure MWI-T-033 this method Base on Temperature Stability - one-half of the greatest maximum difference of measured temperatures at any one
TLAS G-20-1/02-08 "Temperature Controlled Enclosures". sensor
Location of Calibration : Water Analysis Center Co., Ltd. ; Laboratory X
4 . S Overall Variation - The Difference of the i and d
Environmental Conditions : Ambient Temperature : ( 23.3 to 24.1 ) °C
Relative Humidity : ( 54.8 to 64.8 ) % observation.
Date of Calibration : 16 December 2024 Date of Issue : 18 December 2024 ’{/ “f
-
\‘-18‘— Overall Ambient Temperature around the Chamber veriation : 1.2 °C

_ Overall Line Voltage variation: ~ 0.1 V
Chamber Size (W*H*D) : 65 cm x 80 cm x 50 cm

Checked by : a\ﬁl"’*'l Approved by : A l: """l L' 'Z | /F%? §

Chalermkit Rakphada Aittipong Kanj
( Calibration Engineer ) (Technical Manager) SR A~
The inties are for a confid probability of approxi 1y 95%

This certificate is issued in accordance with the conditions of accreditation granted by the National Standardization

Council of Thailand-Office of the National Standardization Council that has assessed the measurement capability of

the laboratory and its traceability to recognized national standards and to the units of measurement realized at the _‘

o M el dards laboratory. This certificate may not be reproduced other than in full except with the Gl B CMM"\“
ecked by :

prior written approval of Master Calibration Co.,Ltd.
[MCF-Q-077 ; Rev.6 ; Date : 22/04/2021] [MCF-Q-077; Rev.6 ; Date : 22/04/2021]
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X 547 Soi ivat, Kwaeng Khet Bangkok 10310
W MCAL Tel. - (02) 274 29789, (02) 2742987-8 Fax : (02) 274 2518, (02) 274 2989

MASTER CALIBRATION CO.,LTD. Website : om E-mail : com
Certificate No.: MC 2413810 Page 3 of 3
2. Result of calibration :
Temperature Measurement Accuracy Test
Indicating * Uncertainty
Measured Temperature (°C) at Spread Locations Uncertainty
Temperature: does not include
°C) #1 # #3 #4 #5 #6 #1 #8 |[Ref.#9l| @) stability. (2°C)
35.0 35.00 || 35.20 | 35.00 || 35.20 |{ 34.90 || 35.00 || 34.80 || 34.90 || 35.00 0.22 0.16
(*) : Non Accredited
Chamber Characterization Result
Desired Controller Indicating Temperature Temperature Overall
Temperature Temperature Temperature Stability Uniformity Variation
(°C) (°C) 0 #C) (°C) (°C)
35.0 35.0 35.0 0.08 0.25 0.50

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

factor k = 2.0, providing a level of confidence of approximately 95 %.
This certificate will certify of the calibrated equipment only.

End of Certificate

Cholnict

Checked by :

[MCF-Q-077 ; Rev.6 ; Date : 22/04/2021]

JIRANATEE ASSOCIATES CO.,.LTD.

ertificate COF-010-68 Page2 of 2 Pages
MEASUREMENT RESULTS:
The Orifice gas flow device y dard Rotary Meter Meter). The Humid air was used as a

medium in the system. The standard conditions are 25°C (298.15 ) and 760 mmHg

‘Table 1: The results of @ Standard calibration data

Bp_meter | Ap_Orifice Ps “stand d fard Flow [0,
Plate
mmHg i
1 49,551 0.662
2 35822 0959
3 31313 1079
4 28.728 1127
5 17.642 1392
Slope (m): 159569
Intercept (5): -0.02154
Correlation coefficient (r): 0.99981
Uncertainty (k=2): 0015 m'/min
Table 2: The results of @ actual calibration data
Flow rate Pressure “Bp_meter | Ap Orifice Standard Flow [Qg]
Plate [Pal i b 2
m*/min mmHg mmHg inH.0 m*/min
1 0.704 758470 49551 1072 0.648 0.660
2 1.001 758459 35822 2271 0943 0957
3 1119 758.482 31313 2874 1.060 1.076
4 1166 758.530 28728 3139 1.108 1124
s 1419 _ 758540 | 17.642 4843 | 1377 1389
slope (m):
Intercept (b):
Correlation coefficient (r):
Uncertainty (k= 2):

*++End of Certificate of Calibration®**

JIRANATEE ASSOCIATES C0.,LTD.

o
\‘“‘L\'//"""/

N %,
3 2
Accredited calibration laboratory %,//f:\\ %33
JIRANATEE ASSOCIATES CO..LTD. ISO/IEC 17025:2017 AR
NSC-TISHTIS 17025 kol
CALIBRATION 0367 NSC—TISI - TIS 17025
Jiranatee Associates Co.Ltd.
63/14-15, 67/35-36 CALIBRATION 0367
Petchkasem 7,7/1, Rd. Watthapra, Bangkokyai, Flow measurement laboratory
Bangkok 10600 Thailand) Calibration services department.
Tol:+6608680812
Mobile: +66863999453
E-mail: jnac-calibration@jiranatee.com
Website: www jiranatee.com
Certificate No. + COF-010-68 Page 10f2 Pages
MEASUREMENT ITEM :Top Load Orifice Calibration procedure: -
MANUFACTURER TISCH The Orifice gas flow device was calibrated against
MODEL/TYPE : TE-5028A Standard Rotary Displacement "ﬂgkq,mm
SERIAL NUMBER 137 Meter) Model GGR/IMG/W2Np. Thenii)-C1-004
1D NUMBER w0103 was used os a callbriiign quide g
CONDITION AS-RECEIVED : Used item . Lt
CUSTOMER + Water Analyss Center Co, Ltd his arovides S¥ioceabity of the
94/1 Moo 5, Tkanham, A.U-thai, Ayutthaya 13210 memswement to feoognized the | nationol
standards; and to reafization of the interational
—system of units,(Si) through the NIMT (National
RECEIVED DATE +20Mar 2025 gy Institute of Thailand) via Certificate
MEASUREMENT DATE + 26 Mar 2025 number: MW-0016-25.
1SSUE DATE £ 26 Mar 2025
Uncertointy of Measurement:
The reported uncertainty of measurement is based
ENVIRONMENTAL CONDITIONS: Jion the standard uncertainty multiplied by a
ition in & coverage foctor k=2, Which for a normal
v 0 . distribution corresponds to a coverage probability
T tur 230430 c
R:;::::Hu':‘i dty 5502150 sRH of approximately 95%. The standard uncertainty
o has been determined in accordance with the GUM.
Atmospheric Pressure :1010£10 hPa Trciintion of measwrement doia » Guide 12 the
expression of uncertainty in measurement”
CAUBRATION CONDITION:
Preconditioning. +24 hours at ambient conditions:.
Measurement Condition @ 8 ing me are 23.8°Cand 48.7 %RH.
y. h
NOTED: i y at
TABULATION OF RESULTS:

The table on next page give the measured values.

J
__NAC Yl (24

Ag, SO
1 Miss ittraporn Lertsomphol Mr. Parinya Booncharoen
Calibration Department Manager

THIS CERTIFICATE OF CALIBRATION MAY NOT BE REPRODUCED EXCEPT IN FULL UNLESS PERMISSION FOR REPRODUCTION HAS BEEN OBTAINED
IN WRITING FROM THE LABORATORY

Z

SCARLET|TECH

Certificate of Calibration

WL-21 Wireless Anemometer
Scarlet Tech Ltd. hrerby certifies that the WL-21 wireless anemometer listed below was thoroughly

calibrated, test and inspected following the standard calibration procedure (st-wl-21) and is
within manufacture’s specification at the time when the calibration is don

Client: Water Analysis Center Co., Ltd.
Serial: 2302DR0081 Sensor 2302DT0081
Calibration Date: 2025/3/28
Calibration Expiry Date: 2026/3/27

The Result of Calibration

Velocity
Measured Value [ Actual \;)alue Deviation Tolerance Result
1. 1.0 0.9-11 ass
T 19 1.8-2.2 ass
X 50 4753 ass
7 71 6.0-8.0 ass
10.0 10.0 9.5-10.5 ass
196 199 19.0-21L.0 Pass

- T Wind Direction -

Meastﬁ/‘g)"a“‘e Ac‘k’;l/;’)a“” Deviation Tolerance Result

18° a7 42-18 ass |
135° 135° 132138 ass
226 226° 222-228 ass
316° 316° 312318 ass
0 35 ass
Inspection®o™ | actualValue | peviation | Tolerance | resu
22.2°C 275 03 215935 1 Pass

Atmospheric
Pressure Actual Value Deviation Tolerance Result
Inspection

1007 1 1004 1 3 1 1001-1019 Pass

Environment Conditions:
Air temperature: 22 °C
Relative humidity: 55 %
Static pressure: 1022 kpa

This certificate may not be published or reproduced, except in full, unless
Obtaining permission in writing from Scarlet Tech Ltd.
4F-3, No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipai City 106, Taiwan

ANARNUIN Y-9




w3 guéinaizii f1ia
WATER ANALYSIS CENTER COMPANY LIMITED

1/94 M3] 5 A.AUH I 8,910 2.WTZUATFEOYTYT 13210
1/94 Moo 5, T.Kanham, A.U-Thai, Ayutthaya 13210, Thailand
Tel: 0-35226-383, 0-35800-593 Fax: 0-35800-594

High Volume Air Sampler Calibration Worksheet

1 quétiasisii f1in
WATER ANALYSIS CENTER COMPANY LIMITED

1/94 M3 5 A.A UMM 0,958 1. M3TUATHIBYSEN 13210
1/94 Moo 5, T.Kanham, A.U-Thai, Ayutthaya 13210, Thailand
‘Tel: 0-35226-383, 0-35800-593 Fax: 0-35800-594

High Volume Air Sampler Calibration Worksheet

Project Site : wugaamnssyTsvuzagse (Tasems 4) Page 1 of 1 Project Site : wugaamnssuTsauzeysn (Tasams 4) Pagelof1
Location : Fauuau Location : Tavueu
Date of measurement : 1171112025 Date of measurement : 1171172025
Worksheet No. : C-111125-WWL0096  Calibration Orifice Worksheet No. : C-111125-WWL0101  Calibration Orifice
High Volume ID : WWL0096 Calibrator ID : WWLO0103 High Volume ID : WWLO0101 Calibrator ID : WWL0103
High Volume Model : TE-5170 (TSP) Calibrator Model : TE-5028A High Volume Model : TE-6070 (PM10) Calibrator Model : TE-5028A
High Volume S/N : 2730 Calibrator S/N : 3271 High Volume S/N : 2733 Calibrator S/N 3271
Ambient Condition Calibrate Date : 26/03/2025 Ambient Condition Calibrate Date : 26/03/2025
Temperature (°C) : 26 Quality Standard Slope : 1.59569 Temperature (°C) : 26 Quality Standard Slope : 099945
Barometric Pressure (mmHg) 756 Quality Standard Intercept : -0.02154 Barometric Pressure (mmHg) : 756 Quality Standard Intercept : -0.01346
delta H,0 Qu 1 ic : : delta H,0 Qui 1 ic . §
No. Linear R . : Linear Re
Test No (inch) (m?/min) (Chart) (Corrected) near Regression TestNo. (inch) (w/min) (Chart) (Corrected) near Regression
1 4.90 1.395 50.0 49.80 Slope:  33.44 1 5.00 1.420 50.0 31.44 Slope:  26.28
2 4.10 1277 46.0 45.81 Mntercept: 2,993 2 4.10 1.287 44.0 27.67 ntercept:  -6.015
3 330 1.147 41.0 40.83 Correlation Cocfficeint : 0.9990 3 3.50 1.191 40.0 25.15 (Correlation Coefficeint : 0.9996
4 240 0.980 36.0 35.85 4 2.90 1.085 36.0 22.64
5 2.10 0.918 34.0 33.86 5 220 0947 30.0 18.87
p——— < S —— " _— N —
1(Chart) | 1 (Chart)
60.0 ~ | 60.0 +
H
500 + y =33.572x +3.0055 i 5004 y=41.792x - 9.5656
|
i
200 + | 400+
N i
{ 300 I 1 300 -+ i
i |
20,0 + i 200 + i
! i !
100 + i 100 +
| 0.0 +~ - gt 00 +—r—r e B N I i |
0.000 0.500 1.000 1500 | 0.000 0500 1.000 1500
i Qg (m¥/min) Qg (m/min)
|
Calibrated by : iﬁa { Approved by : g/ Calibrated by : %/7: } ( Approved by ’l(‘

Mr. ITTAWEE WONGMAKHEB

Mr. RUNGSASIKORN KOSUM
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‘WATER ANALYSIS CENTER COMPANY LIMITED
’ 1794 1] 5 AL.ATUYTH 0,990 9. WIEURIT 04501 13210
// 1/94 Moo 5, T Kanham, A.U-Thai, Ayutthaya 13210, Thailand
/ Tel: 0-35226-383, 0-35800-593 Fax: 0-35800-594
SCARLET|TECH . . . .
High Volume Air Sampler Calibration Worksheet
s . .
Certificate of Calibration Projctie: s Tsozagun (o £ Page 1o 1
. y
WL-21 Wireless Anemometer Location : ouA.MUBNNAY
Scarlet Tech Ltd. hrerby certifies that the WL-21 wireless anemometer listed below was thoroughly Date of measurement : e
calibrated, test and inspected following the standard calibration procedure (st-wl-21) and is Worksheet No. C-111125-WWL0094  Calibration Orifice
within manufacture’s specification at the time when the calibration is don High Volume ID : WWL0094 Calibrator ID : ‘WWL0103
High Volume Model : TE-5170 (TSP) Calibrator Model : TE-5028A
. . : 2736 ibrator S/N : 3271
Client: Water Analysis Center Co., Ltd. High Volume S/IN Calf xS
Serial: 2302DR0083 Sensor 2302070083 Ambient Condition Calibrate Date : 26/03/2025
Calibration Date: 2025/3/28 Temperature (°C) : 26 Quality Standard Slope : 1.59569
Calibration Expiry Date: 2026/3/27 Barometric Pressure (mmHg) : 756 Quality Standard Intercept -0.02154
The Result of Calibration delta F.O Q
2 std I ic N .
X Li
Velocity Test No. (inch) (@n/min) (Chart) (Corrected) inear Regression
Measured Value | Actual Value Deviation Tolorance Result
(f_‘ 2 (ml/_sl) 0911 = 1 4.90 1.395 50.0 49.80 Slope: 3330
1 2.0 18-2.2 ass 2 4.40 1323 47.0 46.81 lIntercept:  3.106
X 50 4753 ass
7. 7.1 6.0-8.0 ass 3 3.20 1.130 41.0 40.83 (Correlation Coefficeint : 0.9997
58 200 195710 Fass 4 240 0580 360 3585
s 2.00 0.896 33.0 32.87
ind Direction
Meas:x’r“e/g)\/alue AC“(‘;l/S)a lue Deviation Tolerance Result
a8° a7 42-48 ass
135° 135° 13 g% ass P e e =
—5 226 227 ass i
316 3159 312-318 ass 1(Charty |
359° 3573 ass
60.0 l—
Inspection Room | pctual value | Deviation Tolerance Result 500 + VLA TR
: P 03 21.5-23. ass |
400 +
Atmospheric 1 | |
Pressure ActualValue | Deviation Tolerance Result | 300 + 1
Inspection |
100 11005 7 1001-1019 Pass i 200 +
100 4
Environment Conditions: i | ¢
Air temperature: 22 °C | 0.0 +—r— ey ———] s
Relative humidity: 55 % 0.000 0.500 1.000 1.500
Static pressure: 102.2 kpa Qg (m¥/min) |
— R—— {
This certificate may not be published or reproduced, except in full, unless
Obtaining permission in writing from Scarlet Tech Ltd.
4F-3, No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipai City 106, Taiwan %(‘ g/'
Calibrated by : 57 ) Approved by :
Mr. JITTAWEE WONGMAKHEB Mr. RUNGSASIKORN KOSUM
FO.LAB 55125 ufitdafait: 1 Sutiieiuld: 1 ma.2s60 Wi 1veat
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WATER ANALYSIS CENTER COMPANY LIMITED

1/94 Y4 5 A.ATUNTY B.9YIU 0. NIZUATAIDYRDT 13210
1/94 Moo 5, T Kanham, A U-Thai, Ayutthaya 13210, Thailand
Tel: 0-35226-383, 0-35800-593 Fax; 0-35800-594

High Volume Air Sampler Calibration Worksheet

Project Site : wugaamasinTsouzeyse (Tasants 4) Pagelof1
Location : oumuanhidy
Date of measurement : 11/11/2025
‘Worksheet No. : C-111125-WWL0099  Calibration Orifice
High Volume ID : WWL0099 Calibrator ID : WWL0103
High Volume Model : TE-6070 (PM10) Calibrator Model : TE-5028A
High Volume S/N : 2732 Calibrator S/N : 327
Ambient Condition Calibrate Date : 26/03/2025
Temperature (°C) : 2 Quality Standard Slope : 0.99945
Barometric Pressure (mmHg) : 756 Quality Standard Intercept -0.01346
delta H,0 Qu 1 c . :
Linear Re
Test No. P P (Churt (Comected) inear Regression
1 5.00 1.420 50.0 31.44 iSlope : 2634
2 4.10 1.287 44.0 27.67 Intercept :  -6.009
3 3.70 1.224 420 26.41 (Correlation Coefficeint : 0.9995
4 2.90 1.085 36.0 22.64
5 2.20 0.947 30.0 18.87
I (Chart) |
60.0 +
| s00 4 y=41.888x - 9.5565
400 -
i i
30.0 f
1
20.0 +
| 10.0 T
! -t : - i
0.500 1.000 1.500
1 Q (m¥/min)
Calibrated by !Z %(( Approved by : é/

Mr. JITTAWEE WONGMAKHEB

Mr. RUNGSASIKORN KOSUM
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SCARLET|TECH

Certificate of Calibration
WL-21 Wireless Anemometer

Scarlet Tech Ltd. hrerby certifies that the WL-21 wireless anemometer listed below was thoroughly
calibrated, test and inspected following the standard calibration procedure (st-wl-21) and is
within manufacture’s specification at the time when the calibration is don

Client: Water Analysis Center Co., Ltd.
Serial: 2302DR0090 Sensor 2302DT0090
Calibration Date: 2025/3/28
Calibration Expiry Date: 2026/3/27

The Result of Calibration

Velocity

MEas(\'J'qsg)Value Ac‘?:}/s lue Deviation Tolerance Result
1 1 0. 0.9-11 ass

1. 1. 0. 1.8-2.2 ass

[X 5.l 0. 4753 ass

7 7. 0. 6.0-8.0 ass

10 10.1 0. 9.5-11 ass
196 19 0. 19.0-21.0 ass

Wind Direction
Measured Value | Acttal Yalie T peviation Tolerance Result
48° a7° 42-48 ass
135° 135° 132-138 ass
226° 226° 222-228 Pass
316° 315 312-318 ass.
359 0 : ass
Tnspection Room | actualvalue | Deviation [ Tolerance Result
2 1 225 I 03 215235 ] Pass
Atmospheric —
Pressure Actual Value Deviation Tolerance Result
Inspection

1007 1 1004 3 [ 1001-1019 Pass

Environment Conditions:
Air temperature: 22 °C
Relative humidity: 55 %
Static pressure: 102.2_ kpa

This certificate may not be published or reproduced, except in full, unless
Obtaining permission in writing from Scarlet Tech Ltd.
4F-3, No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipai City 106, Taiwan

FOLAB 55125 uildndit: 1 Fuitdodu1F:1ma. 2560 wh:1vea1
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WATER ANALYSIS CENTER COMPANY LIMITED

194 Y3] 5 AATUHI 0.0 . NIZUAIATOYTHT 13210
1/94 Moo 5, T Kanham, A.U-Thai, Ayuthaya 13210, Thailand
Tel: 0-35226-383, 0-35800-593 Fax: 0-35800-594

High Volume Air Sampler Calibration Worksheet

1 quéliaszii f1fa
WATER ANALYSIS CENTER COMPANY LIMITED

1/94 1] 5 A.ATUN I D.1I0 9.NTTUASAIOYSE 13210
1/94 Moo 5, T.Kanham, A.U-Thai, Ayutthaya 13210, Thailand
Tel: 0-35226-383, 0-35800-593 Fax: 0-35800-594

High Volume Air Sampler Calibration Worksheet

Project Site : aaugammnisuTsouzeyse (Tnsens 4) Page 1 of | Project Site : augaamnssuTiouzeysel (Tasans 4) Pagelof1
Location : hsugiusiee Location : Faswgiussee
Date of measurement : 11/11/2025 Date of measurement : 11/11/2025
Worksheet No. : C-111125-WWLO0095  Calibration Orifice Worksheet No. : C-111125-WWLO0100 Calibration Orifice
High Volume ID : WWL0095 Calibrator ID : WWL0103 High Volume ID : WWL0100 Calibrator ID : WWL0103
High Volume Model : TE-5170 (TSP) Calibrator Model TE-5028A High Volume Model : TE-6070 (PM10) Calibrator Model TE-5028A
High Volume S/N : 2727 Calibrator /N : 3271 High Volume S/N : 2735 Calibrator SN : 3271
Ambient Condition Calibrate Date : 26/03/2025 Ambient Condition Calibrate Date : 26/03/2025
Temperature (°C) : 26 Quality Standard Slope 1.59569 Temperature (°C) : 26 Quality Standard Slope : 0.99945
Barometric Pressure (mmkHg) : 756 Quality Standard Intercept -0.02154 Barometric Pressure (mmHg) 756 Quality Standard Intercept : -0.01346
delta H,0 Qua 1 ic " N delta H,0 Qua 1 ic . N
Test No. Linear Re; Test No. Li R
(o (inch) (m?min) (Chart) (Corrected) . gression SsENo, (inch) (@/min) (Chart) (Corrected) near Regression
1 4.90 1.395 50.0 49.80 [Slope: ~ 35.85 1 5.00 1.420 50.0 3144 Slope: 2555
2 4.10 1277 46.0 45.81 ntercept:  -0.197 2 4.00 1272 44.0 27.67 ntercept:  -4.961
3 3.50 1.181 42.0 41.83 Correlation Cocfficeint : 0.9996 3 3.50 1.191 40.0 25.15 |Correlation Coefficeint : 0.9991
4 2.50 1.000 36.0 35.85 4 2.90 1.085 36.0 2264
5 2.00 0.896 320 31.87 5 210 0925 300 18.87
1(Chart) ! 1 (Chart)
60.0 { 60.0 + |
| {
500 + Y =35.997x-0.198 | 500 + y=40.633x - 7.8898
H |
| 400 i | 400 +
i i i ]
i |
300 - i { 300 ¢ i
| 20 + i | 200 +
| ! |
! 100 - | 100
i i 1 | 1
00 e — iyl e ISt L | 0.0 4+ I LS T 4|
0.000 0500 1.000 1,500 | 0.000 0.500 1.000 1500 |
Qyq (m¥/min) i Qq (m/min)
:
i N
s L " S — ol
Calibrated by : f?ﬁ% { Approved by g/ Calibrated by }f 7; ) K Approved by ’g‘/

Mr. JITTAWEE WONGMAKHEB Mr. RUNGSASIKORN KOSUM

FOLAB 55-125

By i "
uftdnfeit: 1 Suisiuld: 1o 260 wh:iveat

AARUIN B-11

Mr. JITTAWEE WONGMAKHEB Mr. RUNGSASIKORN KOSUM
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SCARLET|TECH

Certificate of Calibration

WL-21 Wireless Anemometer

Scarlet Tech Ltd. hrerby certifies that the WL-21 wireless anemometer listed below was thoroughly
calibrated, test and inspected following the standard calibration procedure (st-wl-21) and is
within manufacture’s specification at the time when the calibration is don

Client: Water Analysis Center Co., Ltd.
Serial: 2311DR0044 Sensor 2311DT0044
Calibration Date: 2025/3/28
Calibration Expiry Date: 2026/3/27

The Result of Calibration

Velocity
M“S(?‘:eg)"al“e AC“(';:/‘S’EI"E Deviation Tolerance Result
1 1 X} 0.9-11 ass
1 1 .0 1.8-22 ass
[X 5.l L 4753 ass
7. £ 1 6.0-8.0 ass
101 10 .0 9.5-10.5 ass
196 19 . 19.0-21.0 ass
Wind Direction

Measred Valie | Actial Yalie T peviation Tolerance Result
48° a7° 42-48 ass
135° 135° 132-138 ass
226° 226° 227-278 ass.
16° 16 312-318 ass.
359 0f - ass
Inspection Room T pctualvalue | Deviation Tolerance | Result
» 1 275 | 0.3 EEs Pass

tmospheric X
Pressure Actual Value Deviation Tolerance Result

Inspection

100° | 1004 3 1001-1019 Pass

Environment Conditions:
Air temperature: 22 °C
Relative humidity: 55 %
Static pressure: 102.2 _ kpa

This certificate may not be published or reproduced, except in full, unless
Obtaining permission in writing from Scarlet Tech Ltd.
4F-3, No. 347, 2nd Sec., Heping E. Rd., Daan Dist. Taipai City 106, Taiwan

134 gquddinsziih $iia
‘WATER ANALYSIS CENTER COMPANY LIMITED

1/94 3] 5 A.AIUHT 0.8 D.NTYURTATOYEY) 13210
1/94 Moo 5, T.Kanham, A.U-Thai, Ayutthaya 13210, Thailand
Tel: 0-35226-383, 0-35800-593 Fax: 0-35800-594

High Volume Air Sampler Calibration Worksheet

1 quéiinnzhi $iia
WATER ANALYSIS CENTER COMPANY LIMITED

1/94 Y3} 5 AN 0.3 9. WTTUAIAIBGTOT 13210
1/94 Moo 5, T.Kanham, A.U-Thai, Ayutthaya 13210, Thailand
‘Tel: 0-35226-383, 0-35800-593 Fax: 0-35800-594

High Volume Air Sampler Calibration Worksheet

Project Site : augammnssuTsouzeyso (Tasems 4) Page 1 of 1
Location : dwfedann
Date of measurement : 11/11/2025
‘Worksheet No. : C-111125-WWL0102  Calibration Orifice
High Volume ID : WWLO0102 Calibrator ID : ‘WWLO0103
High Volume Model : TE-6070 (PM10) Calibrator Model TE-5028A
High Volume S/N : 2731 Calibrator S/N : 3271
Ambient Condition Calibrate Date : 26/03/2025
Temperature (°C) : 26 Quality Standard Slope : 0.99945
Barometric Pressure (mmHg) 756 Quality Standard Intereept : -0.01346
delta H,O Qua 1 ic a a
Li
Test No, (inch) (mminy (Chart) {Correctsd) incar Regression
1 5.00 1.420 50.0 31.44 Slope: 2646
2 4.40 1.333 46.0 28.93 Intercept:  -6.282
3 3.80 1.240 42.0 26.41 ICorrelation Cocfficeint : 0.9998
4 2.70 1.047 34.0 21.38
5 2.20 0.947 30.0 18.87
1(Chart) }
]
60.0 T |
500 y=42.078x - 9.9897 |
T |
400 +
| 300 i
i 1
20.0 I !
100 {
i
0.0 e o
0.000 0.500 1.500

Qg (m*/min) i
1

Syl &
Calibrated by : '3’% Approved by :

Mr. ITTAWEE WONGMAKHEB Mr. RUNGSASIKORN KOSUM

FOLAB 55125 uftldnfait: 1 uihieiuld: 1oa2se0 wh:1vent

Project Site : mugadmnssulsvuzeysel (Insans 4) Page 1 of 1
Location : Tufedunn
Date of measurement : 11/11/2025
‘Worksheet No. : C-111125-WWL0097  Calibration Orifice
High Volume ID : ‘WWL0097 Calibrator ID : WWL0103
High Volume Model : TE-5170 (TSP) Calibrator Model TE-5028A
High Volume S/N : 2726 Calibrator S/N : 3271
‘Ambient Condition Calibrate Date : 26/03/2025
Temperature (°C) : 26 Quality Standard Slope : 1.59569
Barometric Pressure (mmHg) 756 Quality Standard Intercept : -0.02154
delta H,0 Qua 1 ic . .
3 Li
TestNo P wmin) (Chart) (Comoctod) incar Regression
1 4.90 1.395 50.0 49.80 iSlope : 34.26
2 4.40 1.323 48.0 47.81 lIntercept :  2.292
3 3.30 1.147 42.0 41.83 (Correlation Coefficeint : 0.9995
4 2.40 0.980 36.0 35.85
5 2.00 0.896 33.0 32.87
1 (Chart)
i 60.0 i
| 500 - y =34.395x + 2.3016 |
] 40.0 -
H f [
300 ~ |
| 0
200 +
100 +
0.0 - oy — Eammas ———i
! 0.000 0500 1.000 1500 |

Qg (m*/min)

Calibrated by l% ( Approved by g

Mr. ITTAWEE WONGMAKHEB Mr. RUNGSASIKORN KOSUM

FO.LAB 55125 ufldadit1 Sudhiduld: 1ea 2560 wih:1vea1

1 quéiinnsih e
WATER ANALYSIS CENTER COMPANY LIMITED

1/94 1] 5 .MM ©.91 2. MIFUATAZOYEL 13210
1/94 Moo 5, T.Kanham, A.U-Thai, Ayutthaya 13210, Thailand
Tel: 0-35226-383, 0-35800-593 Fax: 0-35800-594

High Volume Air Sampler Calibration Worksheet

Project Site : mugaamnsan Tsnuzeysen (Tnsams 4) Page 1of 1
Location : FneifuRfinaz uoenveslasans
Date of measurement : 11/11/2025
‘Worksheet No. : C-111125-WWL0093  Calibration Orifice
High Volume ID : ‘WWL0093 Calibrator ID : WWL0103
High Volume Model : TE-5170 (TSP) Calibrator Model : TE-5028A
High Volume S/N : 2729 Calibrator S/N : 3271
Ambient Condition Calibrate Date : 26/03/2025
Temperature (°C) : 26 Quality Standard Slope 1.59569
Barometric Pressurc (mmHg) : 756 Quality Standard Intercept -0.02154
delta H,0 Q. 1 IC & N
Test No. (inchz) (m!/"‘:in) (Charty (Comectod) Linear Regression
1 4.60 1.352 50.0 49.80 Slope : 2791
2 3.30 1.147 44.0 43.82 lIntercept : 11915
3 2.50 1.000 40.0 39.84 (Correlation Coefficeint : 0.9994
4 2.20 0.939 38.0 37.85
5 1.50 0.778 34.0 33.86

I (Chart)
60.0 —
50.0 y =28.02x + 11.963

0.000 0.500 1.000 1500

Q (m¥/min)

Calibrated by : )? i i ( Approved by : g/

Mr. JITTAWEE WONGMAKHEB Mr. RUNGSASIKORN KOSUM

FO.LAB 55-125 urldniait: 1 Suideiuld: 1o 2560 wih:1vea1
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WATER ANALYSIS CENTER COMPANY LIMITED

1/94 M) 5 AU B.9Y 9. W5FUATATOYTEN 13210
194 Moo 5, T Kanham, A.U-Thai, Ayutthaya 13210, Thailand
Tel: 0-35226-383, 0-35800-593 Fax: 0-35800-594

High Volume Air Sampler Calibration Worksheet

Project Site : waugaamngan lsauzeysn (Tasams 4) Page 1 of 1
Location : nerodniinnz fuesnvealasams
Date of measurement : 11/11/2025
‘Worksheet No. : C-111125-WWL0098  Calibration Orifice
High Volume ID : WWL0098 Calibrator ID : WWL0103
High Volume Model : TE-6070 (PM10) Calibrator Model : TE-5028A
High Volume S/N : 2734 Calibrator S/N : 3271
Ambient Condition Calibrate Date : 26/03/2025
Temperature (°C) : 26 Quality Standard Slope : 0.99945
Barometric Pressure (mmHg) : 756 Quality Standard Intercept : -0.01346
delta H,0 Qua 1 ic . .
3 Linear Re
Test No, (incy futitin) (Cuarty (Corrote) inear Regression
1 4.00 1.272 50.0 31.44 Slope : 24.61
2 3.30 1.156 " 46.0 28.93 Intercept : ~ 0.295
3 2.50 1.008 40.0 25.15 Correlation Coefficeint : 0.9997
4 1.90 0.881 35.0 22.01
5 1.40 0.758 30.0 18.87
1(Chart) }
| 0.0 ~ }
i =39.141x + 0.4698 |
i 50.0 y |
|
400 + |
i
| 300 +
i
200 4 |
100 + |
| |
- — + |
| 0.000 0.500 1.000 1.500
{ Qyq (m*/min)
Calibrated by m Approved by 7@

Mr. ITTAWEE WONGMAKHEB Mr, RUNGSASIKORN KOSUM

bk do Y
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NSC-TI 17025
CALIBRATION 0037 wesr

AUTISTR

ENVIR SERVICE CO., LTD.
42 Ramintra 14 Yeak 9, Tha Raeng, Bang Khen, Bangkok 10230
Tel. 02-9435814-5 Fax. 02-9438201 www.envirservice.co.th

Calibration Test

Cadlibrated Date: 12 November 2025 Certificate No. 048/25

Instruments Information

Manufacturer : YOUNG Instrument Type : four blade helicoid propeller
Model: CR510 Serial Number : Logger 14091
Environment : Temperature__25.5 °C Humidity:__ 51 %RH

NATIONAL STANDARD WIND TUNNEL
: HOOK GAGE NO 1425

: Thermal Anemometer 642 S/N 91563
:Wind Aloft Plotting Board
N.LST. Test Reference Number 731/241460
: Ultrasonic Anemometer Model DA-650-3TV  (sensor TR-90AH)
Serial Number 110730029 {sensor 120629586) JAPAN QUALITY ASSURANCE ORGANIZATION

Standard HOOK GAGE NO 1425 TESTED ANEMOMETER
Ultrasonic
Anemometer [ pressure | Vacuum | Pressure | Pressure | Comection | Velocity | Comection
m/sec inches inches hPa hPa hPa misec misec
1.00 = - = - - 0.9 0.07
3.02 - - - - - 3.0 0.06
5.04 - - - - - 4.9 0.10
7.03 = 9 - = = 6.8 0.23
9.01 - - - - - 8.8 0.21
11.03 N ~ - B = 10.7 0.33
13.01 = = = = - 12.6 0.41
15.03 B - - E = 14.6 0.43
17.05 - - - - - 16.6 0.45
20.02 - = = - = 19.5 0.52
Wind Aloft Plotting Board.
US. DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRECTION TESTED WIND DIRECTION Deviation Result

0 0 0 Pass

90 90 0 Pass

180 180 0 Pass

270 270 0 Pass

" . " -
ine¥nE U239 approve by: ﬁ%“’

MR. KITTISAK JANSANGWATTANA MR. PASAGORN SAMOL

Calibrate By :

NSC- S 17025
CALIBRATION 0037

TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0342 MTC No. EEL. BP.  56/0468

CALIBRATION CERTIFICATE

Submitted by : WATER ANALYSIS CENTER CO.,LTD.

Address 1/94 Moo 5, T.Kanham A.U-Thai, Ayutthaya 13210.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.
Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature :(23+3)°C
Manufacturer : BSWA TECH Relative Humidity : (50 + 15) %

Model :CALLL Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. 1520272

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037,
2. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484.

TPA-303A S/N OF 2214.

3.P tt tor T:
4. Digital Multimeter Agilent 34401A S/N MY44005560.

5. Pressure Transmitter Vaisala PTB202AD S/N T0650001.
6. Audio Analyzer Keithley 2015-P S/N4106495.

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-68/0342 MTC No. EEL. BP.  56/0468

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage

fid: of 95%.

factor k =2, p g a level of pp
Nominal Qutput of Unit Under Test = 94 dB re 20p1Pa at 1000 Hz
Acoustic Output in dB re 20j1Pa , Corrected to Reference Conditions : 101.325 kPa 5 23.0°C and 50 %RH

1. Sound Pressure Level

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

Calibration Procedure: CP-102-04 based on IEC 60942-2003. The sound pressure level of instrument was

measured by standard microphone using an insert voltage technique.

This instrument has been

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

Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the

measured values only.
Date of Receipt

Date of Calibration

30 Apr. 2025
: 16 May 2025

d against

dard: intained at Electrical and Electronic Standards

1/3‘}1)

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) 1EC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 93.73 -0.27 +0.10 +0.40 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) 1EC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 1000.9 0.9 +15 +1.0%
3. Total distortion
Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 250 +0.60 +3.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Date of Calibration

: 16 May 2025

2/3d

‘The results relate only to the items tested/calibrated o value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.
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Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the govemar of TISTR.
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NSC-TISI-TIS 171
CALIBRATION 00;

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
21-68/0342 MTC No. EEL. BP.  56/0468
Nominal Output of Unit Under Test = 114 dB re 20pPa at 1000 Hz

Request N

Acoustic Output in dB re 201Pa , Corrected to Reference Conditions : 101.325 kPa, 23.0 °C and 50 %RH

1. Sound Pressure Level

Standard Microphone Tolerance limit
Type Level (dB) (dB) (dB)

1/2 inch Bruel&Kjaer 4180 113.82 -0.18 +0.10 +0.40 dB

Measured Sound Pressure | Deviated value | Uncertainty

TEC60942:2003 Class 1

2. Frequency

Standard Microphone Measured Frequency Deviated value| Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) TEC60942:2003 Class |
1/2 inch Bruel&Kjaer 4180 1000.9 0.9 +1.5 +1.0%

3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) TEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 0.65 +0.50 +3.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Calibrated by : Approved by ©

(Mr.Weerachai Deechaiyae)

Electrical and Electronic Standards Laboratory

Date of Calibration : 16 May 2025 Industrial Metrology and Testing Service Centre

Ref : 2011268043001729001
End of Certificate 3/3

Date of Issue © 16 May 2025

The results relate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR

FM.BLMTC.002 Rev.5
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Changwat Pathumthani 12120, Thailand Changwat Samutprakan 10280, Thailand
Tel. (66) 0 2577 9036 Tel. (66) 0 2323 1672-80 ext. 115, 116
Fax. (66) 0 2577 9009 (66) 08 3219 9440

E-mail : mtc@tistr.or.th Website : www.tistr.or.th

Road, Ladyao, Chatuchak,

Bangkok 10900, Thailand
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Certificate of Calibration

Customer

Name : WATER ANALYSIS CENTER CO.LTD. Certificate No : 25-SLM-062

Address 1/94 Moo.5, T Kanham, A.U-Thai, Ayutthaya 13120. Request No : Req-2025-0456

Unit Under Calibration Details

Measurement item : : Sound Level Meter Microphone Class : 2

Manufacturer : RION Microphone Model : UC-52
Model : NL-42 Microphone S/N : 180583
Serial Number + 00396801 Preamplifier Model : NH-24
n : WWL 0159 Preamplifier /N : 87936
Resolution : 01 dB Instrument Status : Used

Calibration Environment and Details

Temperature 23°c*2°C
Humidity 50 %RH 20 %RH
Barometric Pressure : 1013 hPa £ 10 hPa
Received Date : 19 February 2025
Calibrated Date 24 February 2025
Calibration Procedure : In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
Location of Calibration : Lab Acoustic
Reference Standard
Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone Briiel & Kjer 4192 2294985 25 June 2025 NIMT
Audio Generator Svantek Svand01 3 15 October 2025 WK Electric
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 : i

Mr. Noppadon Luangart

Approved By : P

Mr. Pacit Mathavom
Service Calibration Engineer Calibration Engineer Supervisor

Issue Date : 24 February 2025

only to the i ibrated. t in full, wi i the Innovati . Ltd

FM-708-SLM-01 Rev.04 Issue date S/624.

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
71139 MOO 13. SOI SUNTINAKORN 11 TAMBON BANG KAEO.

]
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAN

7N AccnEDITED
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 'V/n|n\"\ (CALIBRATION LABORATORY TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 ,'".yl.. uuanm
AL B61 AC-2961
Page :2/7 Page:3/7
CertificateNo = 25-SLM-062 CertificateNo  :  25-SLM-062
RequestNo :  Req-2025-0456 Request No Req-2025-0456
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust After Adjust Acceptance 5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz
ST e - — o = ey USCEREAIEN i UUC Setting Deviation from various Frequency Acceptance
U UNCERTAINTY
Callbrater Setttg @B) (B P (@B) (+dB) (+dB) FAST/30-130 Weighting Respone curve Limit Result
1000 Hz 114 dB 11376 1138 004 138 +0.04 020 030 Pass STD Setting A (dB) c@m) Z (dB) (+dm) (+dB)
63 H 0. 00 o1 20
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN.58079 = 2 e
125Hz ol 00 00 I} Pass
250 Hz 00 00 ol L8 Pass
2. Self-generated noise, Microphone installed
UUC Setting 500 Hz 00 ol 00 = .
Measured | UNCERTAINTY
FAST/30-130 1000 Hz 00 00 00 020 10 Pass
UUC Weighting (dB) (+dB) 2000 Hz 00 0.1 00 20 Pass
A
1 oK 4000 Hz 0o 00 00 30 Pass
3. Self-generated noise, Microphone replaced by the electrical input signal device 8000 Hz o1 ol 00 0 Pass
UUC Setting 16000 B -1 3 01 p
Measured | UNCERTAINTY vl i 12 > (i, INE, L
FAST/30-130
UUC Weighting @B (+dB) 6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
A Lo D UNCERTAINTY
P o oo FAST/30-130 REF vuc ERR Limit Resuht
z 24 0.10 UUC Weighting (dn) (dB) (+dB) (+dB)
A 11400 1140 a0 020 Pass
4. Acoustic signal test of frequency weightings (Without Windscreen) P 11400 1140 00 020 020 P
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY z 114.00 1140 0o 020 Pass
Weighting Respone curve Limit Doty
FAST /30-130 A c z — - == "
+dB) +d) etting sTD Measure: Acceptance
STD Setting [ (dB) (dm) UNCERTAINTY
o o 0 8 Py = = 30130/ A REF uuc ERR Limit Result
1000 e o0 20 00 280 0 Pass GUC Time Respone (@B) @B) (dB) (+dB) (+dB)
4000 Hz o1 01 0.1 0.60 30 Pass Fast 114.00 1140 o 0.10 Pass|
8000 Hz 9 9 €09 0.70 50 Passl Slow 114.00 1140 00 020 0.10 Pass]
Leg 114.00 1140 00 010 Pass|
The results related only to the ifem calibrated. i not full, approval of the Innovative Insirument Co., Lid tin full, wi i £t 0. Lud

FM-708-SLM-01 Rov.04 ssuc datc S/6/24.

FM-708-SLM-01 Rev.04 Issue date 516724
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INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
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INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE
71139 MOO 13. SOI SUNTINAKORN 11 TAMBON BANG KAEO,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAN

TEL: (6610-2116-5860-1 FAX: (66)0-2116-7140 cmwmm TEL: (66)0-2116-5560-1 FAX: (6610-2116-7140
Page :4/7
Certificate No 25-SLM-062 Certificate No 25-SLM-062
Request No Req-2025-0456 Request No Req-2025-0456
7. Long Term Stability
UUC Setting Measured Acceptance 9. Level linearity including the level range control
FAST /A /30-130 uuc e i Limit Result UUCsetiing BED Ll e e | T
ST ST «p ) ) FAST/A REF uuc ERR Limit Result
nitial 1140 UUC Range (dB) (dB) (4B) (+dB) (£dB)
% e s 3050 306 a1 - 11 Pass
o] a5 114 1140 00 L1 Pas
8. Level linearity on the reference level range 10. Tone burst response
UUC Settng e P UUC Setting STD | Anticipated Measured oxcermamTy | A0
: e ENCEREANTY] - A730-130 Toneburst | Ref vuc ERR Limit Result
FAST/A/30-130 REF i ERR Limit Result
o ) «n B (+dB) e UUC Time Respone () (@B) ( (m) (+dB) (+dB)
138.00 138 1379 0.1 1 Pass 200 1260 1260 0 10 Pass
13400 134 1339 0.1 i Pass Fast 2 109.0 1090 00 +10,2.5 Pass
129.00 129 1289 01 1 Pass 025 1000 9.9 o1 +1.5,-50 Pass
124.00 124 1239 a1 1 Pass 200 1196 1196 00 10 Pass
L1200 g e o8 M ERsS s 2 1000 1000 00 o +1.0,-5.0 Pass
11400 [ 1140 [ 1 Pass 20 = T2t o5 "B =
10900 g JL Ll Lt Ees SElL 2 1000 1000 00 +10,25 Pass
10400, o T o LL Pax a2s 91.0 09 o1 +15,-5.0 Pass
99.00 % %0 00 11 Pass
94.00 94 940 00 L1 Pass 11. Peak C Sound level
woo 89 89.0 00 " Pass UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
400 % 840 00 = " Pass FAST/C/55-141 REF vuc ERR Limit Result
79.00 ) 024 00 u Pass STD Setting (@B) (@B) (@B) (+dB) (+dB)
00 o 340 o L s Complete cycle 136.4 1364 000 ) Pass
5,00, », hiaad = L Eass Positive half cycle 1354 135.1 030 020 0 Pass
e = _ 2 oL bes Negative halfcycle 1354 1351 030 20 Pass
900 w S0 0.0 |8 Pass
54.00 s4 540 00 1 Pass
wo 49 49.0 0.0 " Pass
44.00 4 440 00 " Pass
39.00 39 9.1 ol " Pass
34.00 34 342 [T 1 Pass
29.00 » 208 1" Pass
2400 u 250 0 " Pass!
“The results related i full, without writ of the i ‘0., Ltd “The results related only to the item calibrated. i tin full, Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.04 Issue date 5/6/24
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Certificate No  :  25-SLM-062 Certificte No  :  25-SLM-062
RequestNo  :  Req-2025-0456 RequestNo  :  Req-2025-0456
12. Overload i
UUC Setting Measured Acceptance s
N TNy Decision Rule for Statements of Conformity
FAST/A /30-130 uue Limit Result “The standard deci i it i ILAC-G8:09/2019; Guidelines on the
STD Setting (+dB) (+dB) Roporting of Compliance with Specification as following Fig. and statements
Pass = with 295 ility were within the limit
Positive one-half cycle
'
= The measurement res itk n of
e 5% Pass' = The measurement result was within the limit, However, a portion of the expanded
Fail' = The measurement result was out of the limit. However, a portion of the expanded uncertainty of measurement at 95% is within e limit.
Deviated o1
G § - S A,
13. High Level Stabi ity
UUC Setting Measured Acceptance [
UNCERTAINTY I :
FAST/A/30-130 vuc Limit Result = Upper limit
STD Settin, (dB) (+dB) (+dB) I .
: Measured value o
Initial 129.0 Paas’
— 95% expanded uncertainty
Final 129.0
Pass i
= Nominal
Deviated 00
Note :
Lower limit
Maximum-permitted End of Certificate
Function
Uncertainty of measurement
1. Indication at the calibration check frequency Not applicable
2. Self-generated noise, Microphone installed Not applicable
B. noise, Mi replaced by l input signal device Not applicable
4. Acoustic signal test of frequency weightings at 10 Hz to 4 kHz 0.60dB
4. Acoustic signal test of frequency weightings at >4 kHz to 10 kHz 0.70dB
5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kz 020dB
6. Frequency and time weightings at 1kHz 020dB
7. Long Term Stability 0.10dB
8. Level linearity on the reference level range 0.30dB
9. Level linearity including the level range control 030dB
10. Tone burst response 030dB
11, Peak C Sound level 035dB
12. Overload indication 0.25dB
13. High Level Stability 0.10dB
- Accep it and Maximum-p Uncertanty was IEC
in full, withou five Instrument Co., Ltd The results related only brated. ful, 1 of the 0. L1

FM-T08-SLM-O1 Rev.04 Issue date 51624

FM-708-SLM-01 Rev.04 Issue date S/624
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Page : 2/7
Certificate No 25-SLM-063
Request No Req-2025-0457
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust After Adjust Acceptance
UNC Y
FAST/A/30-130 Level uuc ERR e ERR Limit Result
Calibrator Setting (dB) (dB) (dB) (aB) (dB) (+dB) (+dB)
1000 Hz 114 dB 113.76 1139 014 1138 +0.04 020 030 Pass
Note: Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN.58079
2. Self-generated noise, Microphone installed
UUC Setting
Measured | UNCERTAINTY
FAST/30-130
UUC Weighting (dB) (+dB)
A 217 al
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
Measured | UNCERTAINTY
FAST/30-130
UUC Weighting (dB) (+dB)
A 197 0.10
c 19.6 0.10
z 27 010
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limis "
FAST/30-130 A G z
(+dB) (+dB)
STD Setting (dB) (dB) (am
125 Hz 03 al 03 0.60 15 Pass
1000 Mz 00 00 oo 0 10 Pass
4000 Hz 04 04 07 a0 30 Pass
8000 He 00 0o 02 0.70 50 Pass
The ts related o librated. mot in full, without writ of the Innovative Instrument Co,, Ltd

FM-708-SLM-01 Rev.04 Issue date 5/6/24
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Page:1/7

Certificate of Calibration

Customer
Name : WATER ANALYSIS CENTER CO.LTD. Certificate No : 25-SLM-063
Address : 1/94 Moo.5, T.Kanham, A.U-Thai, Ayutthaya 13120. Request No : Req-2025-0457

Unit Under Calibration Details

Measurement item : Sound Level Meter Microphone Class : 2

Manufacturer : RION Microphone Model : UC-52
Model : NL-42 Microphone S/N : 180447
Serial Number . 00396923 Preamplifier Model : NH-24
n : WWLolI61 Preamplifier SN : 87812
Resolution ;01 dB Instrument Status : Used

Calibration Environment and Details

Temperature 1 23°C+2°C
Humidity : 50 %RH =20 %RH
Barometric Pressure : 1013 hPa= 10 hPa
Received Date : 19 February 2025
Calibrated Date : 24 February 2025
Calibration Procedure : In-house method CP-SLM-01 based on IEC 61672-3 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
Location of Calibration Lab Acoustic
Reference Standard
Instrument Brand Model SN Due calibration Tracebility
Standard Microphone. Briiel & Kjar 4192 2294985 25 June 2025 NIMT
Audio Generator Svantek Svand01 1] 15 October 2025 WK Electric
Nete

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor k 2, providing a level of confidence approximately 95 %.

Calibrated By : e Approved By : 2
——
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Service Calibration Engineer Calibration Engineer Supervisor
Tssue Date : 24 February 2025
“The results related only not full, wit approval of the i 0., Ld

FM-708-SLM-01 Rev.04 Issue date 5/6/24
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Page:3/7
Certificate No 25-SLM-063
Request No Req-2025-0457
5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz
UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST/30-130 Weighting Respone curve Limit Result
STD Setting A (dB) C (dB) Z(dB) (+dB) (+dB)
63Hz 02 00 a0 20 Pass
125 Hz ol 00 on 15 Pass
04z ol 00 0o 15 Pass
500 Hz 00 0l 0o 18 Pass
1000 Hz 0o 0o 0o 020 10 Pass
2000 Hz 0o 01 0o 20 Pass
4000 Hz 00 00 oo 30 Pass
8000 Hz 01 ol 00 50 Pass
16000 Hz 13 13 oo +5, -INF. Pass
6. Frequency and time weightings at 1kHz
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/30-130 REF uuc ERR Limit Result
UUC Weighting (am) (aB) (am (+dB) (+dB)
A 114.00 1140 00 020 Pass
(= 114.00 1140 oo 020 020 Pass
z 114.00 1140 00 020
UUC Setting STD Measured Acceptance
UNCERTAINTY
30-130/ A REF vuc ERR Limit Result
UUC Time Respone (dB) (dB) (am) (+dB) (+dB)
Fast 114.00 1140 00 0.10 Pass]
Slow 114.00 1140 00 020 0.10 Passl
Leg 114.00 1140 00 0.10 Pass|
The results related only to the i i in full, it ti . Ltd

FM-T08-SLM-0I Rev.04 ssue date 5/624
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Page: 4/7 Page:5/7
CertificateNo  :  25-SLM-063 CertificateNo  :  25-SLM-063
Request No Req-2025-0457 Request No Req-2025-0457
7. Long Term Stability
UUC Setting. Measured Aceeptance 9. Level linearity including the level range control
UNCERTAINTY
¥ = UUC Setting STD Measured Acceptance
FAST/A/30-130 e Limit Result NGt Tt
ST Setting B (+am (+dB) FAST/A REF uuc ERR Limit Result
- 140 UUC Range (dB) (dB) (@B) (+dB)
= 27.60 285 09 i Passl
Final 1140 30-130 030
e o0 1 1140 00 Xl Fass
8. Level linearity on the reference level range 10. Tone burst response
UUC Setting “Anticipated DTRe AR RaAR UUC Setting STD | Anticipated Measured onceRTANTY | AP
UNCERTAINTY 7 A o
a0 REF wue ERR fram it A/30-130 Toneburst Ref uuc ERR Limit Result
STD dB (@B) (@B) (8 (+dB) (+dB) UUC Time Respone {ma) (dB) (dB) (4B) (+dB)
138.00 138 138.0 o0 11 Pass 200 126.0 126.0 00 1.0 Pass
13400 1 1340 00 11 Pass Fast L3 109.0 1089 o1 +1.0,-25 Pass
129.00 129 1290 00 1 Pass 023 100.0 s 02 +15,-50 Passy
12400 124 1240 00 1 Pass 1196 1195 o1 10 Pass
Show 020
119.00 119 1190 00 1 Pass 2 1000 999 = ST Piss
114.00 114 1140 oo (A} Pass 200 1200 1200 00 10 Pass
109.00 109 109.1 al ) Pass
. e SEL 2 1000 w9 a1 410,25 Pass
104,00 104 104.1 al T Pass
025 910 9038 02 +15,-50 Pass
99.00 Lol Ll ol 11 Pass
9400 hod G it L ke 11. Peak C Sound level
89.00 » w1 ol L1 Pass UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
ne & ST d al Pass FAST/C/55-141 REF uuc ERR Limit Result
9.00 79 79.1 01 ™ 1] Pass STD Setting @B @B (@B (+dB)
4. 74 4.1 01 "
A% L Poss Complete cycle 1364 1360 -0.40 30 Pass
69.00 69 69.1 ol (R} Pass
Positive half cycle 1354 135.1 030 020 20 Pass
64.00 “ 641 01 1] Pass
Negative half cycle 1354 135.1 030 20 Pass
59.00 » "l o) (A Pass
5400 ] sl ol 11 Pass
49.00 " -l ol " Pass
4400 “ 1 01 11 Pass
39.00 39 391 01 1 Pass
34.00 34 343 03 " Pass
29.00 9 26 06 i8] Pass
24.00 B 30 10 1 Passl
2100 Y] 240 10 1 Passl
2200 n 30 10 1 Passl
tothe i i fall, spproval of the Innovative Instrument Co,, Lid “The results related only to ibrated not in full, without 1 of the Innovative Instrument Co., Lid
FV-708-SLM-01 Rev.04 Tssue date 5/6124 FM-708-SLM-01 Rev.04 Issue date /6724
INNOVATIVE INSTRUMENT CALIBRATION LAB INNOVATIVE INSTRUMENT CALIBRATION LAB v,
INNOVATIVE INSTRUMENT CO... LTD. HEAD OFFICE INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE S ~\Q'///' z
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28 AC-2961
Page : 6/7 Page :7/7
Certificate No  :  25-SLM-063 CertificateNo ~ : 25-SLM-063
RequestNo  :  Req-2025-0457 Request No Req-2025-0457
12. Overload indication
UUC Setting Measured Acceptance oy
e e Decision Rule for Statements of Conformity
FAST/A/30-130 vuc Limit Result The standard deci i result will be applied using ILAC-GB:09/2019; Guidelines oo the
STD Setting (dB) (+dB) (+dB) Reporting of Complis ‘Specification as foll Fig.
Pass = result i it iithin the limit.
Positive onc-half cycle 1393 ~ ¥
\
" Py > " imi
Negative one-half cycle 1393 P Ll L 5
Deviated a0 Fail = The measurement result was out of the limit. However, a portion of the expanded uncertainty of measurement at 95% is within the limit.
Fail— he ity with a 9 probabil outside the limi.
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY I
FAST/A/30-130 e Limit Result i Upper limit
STD Settin (+dB) (+dB) T I ¢
g Measured value o
Initial ]
= 95% expanded uncertainty .{ | P
Final 129.0 L
Pass .
= Nominal
Deviated oo
Note :
Lower limit
Maximum-permitted End of Certificate
Function
Uncertainty of measurement
1. Indication at the calibration check frequency Not applicable
2. Self-gencrated noise, Microphone installed Not applicable
3. Seif i placed by input signal device Not applicable
4. Acoustic signal test of frequency weightings at 10 Hz to 4 kHz 0.60dB
4. Acoustic signal test of frequency weightings at >4 kHz to 10 kHz 0.70 dB
5. Elccirical signal test of frequency weightings, Weighting network respone with relative to | kHz 020dB
6. Frequency and time weightings at 1kHz 020dB
7. Long Term Stability 0.10dB
8. Level linearity on the reference level range 0.30dB
9. Level lincarity including the level range control 0304dB
10. Tone burst response 0.30dB
11. Peak C Sound level 0.35dB
12. Overload indication 025dB
13. High Level Stability 0.10dB
- Maximum-ps U 61672-12013
‘The results related only to the item calibrated. exceptin full, wi approval of the Innovative I t Co., Ltd The results related only Jibrated. ot in full, ve Inst o Ltd

FM-708-SLM-01 Rev.04 Issue date /624

FM-708-SLM-01 Rev.04 Issue date 5/6/24
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w FO.LAB 6.4-1/28 uiluniaii: 0
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uufufinMSNIUEEIATEI Sound Level Meter

1309 CAL11 Sound Calibrator SN 520272 viausidosilo

SR004

INUTINTEONTY 93.73 +0.3, 113.82£0.3

Sufoeuifioy  16/05/68

Fuitaouiiioy 08/01/68

1309 SoundLevel Meter SN 00396923

Suitmourdioy 24/02/68

MsmuFeUioueeANTNM

0£3.0
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qungii (0) 25 inwsimsgeniu 23

g 0) 54 inaeinseondy 50.0+15.0

Sufinoudey  18/11/68

Sunouifieundedoly 150569

= 3
sianTeile

Suiinoudieundedol  o7/01/69

simndoaile

WWL 0231

WWL 0161

Funmoudivunsede’l 2302170
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Qungil Co
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AMAUFINNT (%) 54 1nuAimsoeuiu
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18/11/68

23.0£3.0

500150

seduidaeiiald @) |s:duduiiisald @) seduifuaInld @B) | szdudesitiald @)
feem (n-nw‘iaf} 94.0dB) (mmv‘fr?] 114.0dB) feem (n-nuﬁ’aﬁ 94.0dB) (mmﬁ’ﬁ] 114.0dB)
1 937 1137 1 937 1137
2 93.7 137 2 937 1137
3 937 1137 3 937 1137
4 937 1137 4 93.7 137
s 93.7 1137 5 93.7 1137
6 937 1137 6 937 1137
7 937 1137 7 937 1137
8 937 1137 8 93.7 1137
9 937 1137 9 93.7 1137
10 93.7 1137 10 93.7 1137
X 93.70 11370 x 93.70 113.70
sp 0.00 0.00 sp 0.00 0.00
%RSD %RSD
0.00 0.00 0.00 0.00
(=10) (510)
Hams M ¥ Hams \ M
A [ e s
mwaey murey
fiiudin fifudin
Ansaateu Ansnaey
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